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PREFACE

This totally new and completely updated text provides
clear, succinct, and basic information about common
medical conditions. Diseases of the Human Body, 6th edi-
tion, is carefully designed to meet the unique educa-
tional and professional needs of health-care personnel.
The book focuses on human diseases and disorders that
are frequently first diagnosed or treated in ambulatory
health care. Each entry considers what the disease or
disorder is, how it might be diagnosed and treated, and
the likely consequences of the disease or disorder for the
person experiencing it.

Chapters 1 through 7 provide a solid foundation for
subsequent chapters and include:

• The Disease Process
• Integrative Medicine and Complementary 

Therapies
• Pain and Its Management
• Infectious and Communicable Diseases
• Cancer
• Congenital Diseases and Disorders
• Mental Health Diseases and Disorders

The remaining 10 chapters cover major conditions
organized by body system. This pattern of organization
is easily integrated with medical terminology or
anatomy and physiology courses that health-care pro-
fessional students often take concurrently with the study
of human disease. Within each system chapter, there is
an anatomy and physiology review of that system for
further assistance. Each disease condition is highlighted
by means of a logical, nine-part format consisting of:

• Description
• Etiology
• Signs and Symptoms
• Diagnostic Procedures
• Treatment
• Complementary Therapy
• Client Communication
• Prognosis
• Prevention

The balance of information in each of these subsec-
tions varies according to the relative frequency and
severity of the condition. In every case, the information
selected is chosen to reflect the need for thorough yet
concise information about the condition.

Research for this edition indicates that alternative
and complementary therapies are now more often
viewed as “integrative medicine,” providing the best of
both traditional and complementary therapies for treat-
ing clients. Viable complementary or alternative therapy
was included when documentation was found regarding
effectiveness and lack of harm.

The organization of the text is thoroughly contem-
porary and designed to help you retain and understand
basic concepts within the context of your chosen pro-
fession. Color in the interior further enhances its ap-
peal. Features include clear chapter outlines, chapter
learning outcomes that can be easily matched to ques-
tions in the electronic test bank, pronunciation of key
terms, review questions, and case studies to encourage
critical thinking. Client Communication sections will
remind you to think about teaching opportunities for
your clients. You will also find reference to the most
common “reportable diseases” as required by state
and/or federal government. This feature prompts you to
recall your reporting responsibility.

The “Chapter Episode” feature makes a particular
disease or disorder very personal and asks you to re-
spond to related questions at the end of each episode.
The episode appears at the beginning of the chapter and
is further explained throughout the chapter, becoming
more complex each time. There also is a Reality Episode
in each chapter as well as accompanying questions. An-
swers to the episode questions, review questions, and
case studies are found in the Instructor’s Guide to 
this textbook. Throughout the text, carefully chosen 
illustrations help you visualize body structures and 
conditions.

The sixth edition provides the International Classifi-
cation of Diseases, 10th revision, Clinical Modification
(ICD-10-CM) codes for each disease. This valuable tool
reinforces the importance of proper coding for reim-
bursement and research. See the note at the end of this
preface regarding this update on coding.

The comprehensive glossary appears at the end of 
the text, using Taber’s Cyclopedic Medical Dictionary,
22nd edition, as the main reference. The appendices in-
clude succinct descriptions of most of the diagnostic
procedures mentioned in the text and a comprehensive
list of over 200 commonly used abbreviations, along
with a reference list that includes Internet sites. These
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features help make Diseases of the Human Body, 6th edition,
a valuable classroom text and a useful reference after you
begin your professional career. Finally, in addition to a
general subject index, a specialized index of diseases
covered in this text directs the reader to the nine-part
presentation of each disease covered.

Herman cartoons, a special favorite of the author,
provide a little levity to what can be “worrisome” topics
of disease. Jim Unger, their creator, has a unique 
understanding of human nature, of life, and of all its
travails. We hope you will giggle and even laugh out
loud. Such “internal jogging” is good for the soul.

The study of human disease is never easy. Every ef-
fort has been made to make it clear and accessible by
presenting information to benefit both students and
health-care professionals. Students will be able to access
many online ancillary pieces to enhance their study and
learning process. There are numerous interactive exer-
cises that include case studies, and 17 podcasts can be
downloaded for listening and review. New to this 
edition is the inclusion of nine videos that illustrate one
or more applications of the chapter content. These re-
sources are available at http://davisplus.fadavis.com
(keyword Tamparo). Twice yearly, updated information
on diseases and disorders is provided on DavisPlus by
F.A. Davis. To assist instructors, there is an Instructor’s
Guide, an electronic test bank, and PowerPoint presen-
tations, which are available to adopters.

—CAROL D. TAMPARO

ICD-10-CM
The implementation of ICD-10-CM occurred 
October 1, 2015. After many extensions granted by the
U.S. Department of Health and Human Services
(HHS), the transition from ICD-9-CM to  the new
ICD-10-CM code set became a reality. 

The implementation of ICD-10-CM coding expanded
the  ICD-9-CM codes from approximately 17,000 codes
to approximately 69,000 in the ICD-10-CM. The in-
crease is due to the greater level of specificity in the coding
process. More extensive and accurate documentation is
necessary to be able to code to the highest level of speci-
ficity. ICD-10-CM is an alphanumeric classification 
system that has been expanded from five to seven charac-
ters. ICD-10-CM uses the letter “X” as a placeholder 
to allow for expansions in the future. This placeholder is
used in the fifth, sixth, and seventh character positions.
ICD-10-CM has been used in other countries for many
years. Once the United States adopted ICD-10-CM 
coding, we are now able to compare health data and sta-
tistics worldwide. Proponents of ICD-10-CM state that
areas such as public health, research, and reimbursement
will greatly benefit from using the new codes. 

The health-care industry has taken many steps in
preparation for the conversion to ICD-10-CM. System
updates needed to be installed to be compatible with the
new format. Changes were necessary on any forms that
previously utilized ICD-9-CM. Internal and external
testing was conducted to ensure payers are able to receive
data with ICD-10-CM codes. Training on the new
coding system was offered in various formats. Online
courses, seminars, and boot camps were just some of the
options in becoming proficient in ICD-10-CM. Several
studies predict a shortage of coders in the next several
years. This is a great opportunity for anyone interested
in a career as a certified coding professional. 

I would like to take this opportunity to thank my
mentor, Richard K. Brown, for his willingness to share
his skills, knowledge, and expertise. 

—DONNA FIRN, CPC, CMA (AAMA), CRCS-I

Masters of Arts in Counseling Psychology
Kitsap Mental Health Services
Bremerton, Washington

viii Preface
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4451_Ch01_001-022  28/12/15  2:37 PM  Page 1



● learning outcomes
On successful completion of this chapter, you will be able to:

(key words continued)
Edema (ĕ•dē'mă)
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INTRODUCTION
Despite a rapid increase in the number of medical 
research discoveries and the phenomenal development
in technology, accompanied by society’s increased
awareness of wellness and health, we have not been able
to eradicate disease. An ideally designed body would be
free from disease, and a careful study of body chemistry
and cellular function does reveal a blueprint for main-
taining a disease-free state. The body is protected 
in three ways: (1) Normal body structures function 
to block the entry of germs through the use of tears,
mucous membranes, intact skin, cilia, and body pH; 
(2) the inflammatory response rushes leukocytes to a
site of infection, where the invading organisms are en-
gulfed and destroyed in a process called phagocytosis;
(3) specific immune responses of the body react to 
foreign antigens to protect and defend against disease.

Disease is a pathological condition of the body that
occurs in response to an alteration in the normal body
harmony. Disease is usually tangible or measurable. It
may be the direct result of trauma, physical agents, and
poisons, or it may be the indirect result of genetic
anomalies and metabolic and nutritional disturbances.

There is a difference between illness and disease. 
Illness describes the condition of a person who is expe-
riencing a disease. It encompasses the way in which 
individuals perceive themselves as suffering from a dis-
ease. Illness is highly individual and personal. A disease,
on the other hand, is known by its medical classification
and distinguishing features. For most health-care
providers, a disease is easier to treat than an illness.
Proper and effective medical management, however, 
attends to both the disease and the illness.

Fear, anxiety, embarrassment, and concern about
the cost of treatment or about possible incapacity or
disfigurement may be some of the troubling emotions
persons feel when faced with an illness. Some people
desire to know everything about their particular dis-
ease; others choose complete ignorance. The medical
community is generally expected to have a “cure,” but
not many individuals understand the importance of
their participation in the “getting well” process.

This chapter provides a brief synopsis of the causes
of disease and disorders. When considering the dishar-
mony that occurs in the body in the form of disease, 
remember the harmony that exists most of the time.

PREDISPOSING FACTORS
A predisposing factor is a condition or situation that may
make a person more at risk or susceptible to disease.
Some predisposing factors include heredity, age, gen-
der, environment, and lifestyle.

Heredity is a predisposing factor when a trait inher-
ited from a parent puts an individual at risk for certain
diseases. Heredity is not easily controlled, changed, or
altered. Cystic fibrosis (ICD-10: E84.9), sickle cell
anemia (ICD-10: D57.1), and trisomy 21 or Down
syndrome (ICD-10: Q90.9) are examples of heredi-
tary diseases related to genetic abnormalities.

Age is a risk factor related to the life cycle. For ex-
ample, adenoid hyperplasia (ICD-10: J35.2), acute ton-
sillitis (ICD-10: J03.90), and otitis media (ICD-10:
H66.90) are more common among children than
adults. Older adults are at greater risk than younger
adults for degenerative arthritis (ICD-10: M15.9 or
M19.90) and senile dementia (ICD-10: F03.9). Older
adults have unique problems that arise from the aging
process itself. Physiological changes occur in the body
systems, and some of these changes can cause functional
impairment. Older persons generally experience prob-
lems with temperature extremes, have lowered resist-
ance to disease as the result of decreased immunity, and
have less physical activity tolerance.

Gender is a predisposing factor when the disease is
physiologically based. For example, prostate cancer
(ICD-10: C61, C79.82, D07.5) occurs only in men;
ovarian cancer (ICD-10: C56.9, C79.60, D09.10, or
D09.19) occurs only in women. Men are more likely to
develop gout (ICD-10 M10.00), whereas osteoporosis
(ICD-10: M81.0) is more common in women. How-
ever, lung cancer (ICD-10: C34.90, C78.00, D02.20)
is as prevalent in women as in men. Also, women 
experience heart disease as often as men do.

The external environment can be a risk factor. Expo-
sure to air, noise, and other environmental pollutants
may predispose individuals to disease. For example,
drinking water became contaminated with methane
during drilling at some fracking sites because of faulty
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CHAPTER EPISODE—PART I
Ian Sumner was a rough-and-tumble kid. He was a
daredevil. He played junior peewee football when he
was only 8 years old. On many occasions, he hurt his
head in play and practice but never experienced any
problems as a result. When he discovered soccer, he
quit football because he did not like having to wear
all the heavy protective gear. He was a good player,
good enough to play in college. He butted the ball
with his head too many times to keep track. One
time, he got hit exceptionally hard and afterward was
confused and disorientated. Another time he was in-
volved in an automobile crash, which threw him into
the windshield. He was unconscious when the medics
arrived but did not seem to suffer any serious injury.

•  Should Ian be concerned about his personal and med-
ical history?

•  Justify your response.
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well construction. With a warming climate and in-
creased logging in our forests, new fungal growths are
now identified where they previously did not exist.
Some geographical locations have a higher incidence of
insect bites and exposure to venom. Living in rural areas
where fertilizers and pesticides are commonly used can
predispose individuals to disease. Even office employees
may be affected by environmental or occupational
health problems, as seen with carpal tunnel syndrome
(ICD-10: G56.00) and eye strain, which can result
from heavy computer use.

Lifestyle choice may predispose some diseases.
Lifestyle is the consistent, integrated way of life of an
individual, as typified by mannerisms, attitudes, and
possessions. From the time a person is born, lifestyle
is influenced by (1) modeling of family members 
and peers, (2) education and knowledge, (3) personal
attitudes, (4) degree of self-confidence, (5) individual
responsibilities, and (6) life’s opportunities. Lifestyle
choices have great influence, whether positive or 
negative, on personal health and the health of 
others. 

An increasing number of individuals suffer from such
diseases as diabetes, heart disease, and some cancers that
are preventable or delayed when lifestyle factors are 
appropriately addressed. Numerous medical studies
identify highly effective preventive measures and
lifestyle choices that include following a healthy diet,
exercising regularly, maintaining an ideal weight, man-
aging stress, and quitting smoking. 

HEREDITARY DISEASES
The problem with the gene pool is there is no lifeguard. —
David Gerrold

Hereditary diseases are the result of a person’s 
genetic makeup. It is uncertain to what extent 
environmental factors influence the course of a hered-
itary disease, but the two do interact. Hereditary dis-
eases do not always appear at birth. Mild hemophilia
(ICD-10: D66) and muscular dystrophy (ICD-
10: G71.0) may go undetected until adolescence or
adulthood.

Thousands of genetic diseases are identified in 
humans—some are fatal. All genetic information is
contained in DNA, a complex molecular structure
found in the nucleus of cells. The DNA is incorpo-
rated into structures called chromosomes. The 
normal number of chromosomes in humans is 46 
(23 pairs). In the formation of the ovum and sperm
cells (sex cells, or gametes), this number is reduced by
half, with each gamete having 23 chromosomes.
When the two sex cells unite at the time of fertiliza-
tion, the 23 chromosomes from the ovum combine at
random with the 23 chromosomes from the sperm,

producing a cell with a full complement of 46 chromo-
somes. Two of these chromosomes determine sex.

A gene is the basic unit of heredity. Each gene con-
sists of a fixed segment of the DNA on a specific chro-
mosome. Physical traits are the result of the expression
of gene pairs. Gene pairs are homozygous when they
possess identical genes from each parent for a particular
trait and when they are both dominant (one parent con-
tributes) or both recessive (both parents contribute) in
their expression of a trait. Gene pairs are heterozy-
gous when they possess different genes from each par-
ent for a particular trait and if one gene is dominant and
one is recessive. Recessive genes are expressed only
when the gene pair is homozygous, whereas dominant
genes are expressed whether the gene pair is homozy-
gous or heterozygous.

To determine a person’s genetic makeup, a family
history is taken to ascertain their genotype, which
is a description of the combination of a person’s genes
with respect to either a single trait or a larger set of
traits. Genotype includes all of the genes that are in-
herited from one’s parents. The phenotype consists
of the observable physical characteristics, determined
by the combined influences of a person’s genetic
makeup and the effects of environmental factors.
Phenotype is revealed in a person’s appearance—the
color and texture of the hair, shape of the nose,
height, and so on.

An X- or sex-linked hereditary disease can occur
when one parent contributes a defective gene from the
sex chromosome. In color blindness (ICD-10: H53.50),
the inability to distinguish reds from greens is the result
of a recessive gene located on the X chromosome. The
trait shows up when there is no dominant gene for 
normal color vision to override the recessive gene.

Changes in the structure of genes, called mutations,
may cause disturbances in body functions. Mutations
occur when the normal sequence of DNA units is dis-
rupted. How such a disruption is manifested depends
on whether the affected gene is dominant or recessive
and whether it is homozygous or heterozygous. The
causes of mutations are largely unknown, but they could
be the result of environmental factors, such as exposure
to certain chemicals or radiation.

Classification of Hereditary Diseases
Genetic diseases are the result of monogenic (Mendelian)
alterations, chromosome aberrations, and multifactorial
errors and are classified similarly.

Monogenic (Mendelian) Disorders
Monogenic disorders are those caused by mutation in a
single gene. The way in which the disorder is passed on
to succeeding generations (the pattern of inheritance) is
determined by whether the gene is dominant, recessive,
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or sex-linked. (A sex-linked gene is carried on the X chro-
mosome. Because males have only one X chromosome, a
sex-linked gene will be expressed in males whether it is
dominant or recessive.) Figure 1.1 illustrates the three
most common patterns of inheritance of monogenic dis-
orders. Monogenic disorders are classified as autosomal
dominant, autosomal recessive, X- or sex-linked, chro-
mosomal, and multifactorial. They are described below.

Autosomal Dominant
Only one abnormal gene from a parent is needed for an
autosomal-dominant gene disease to be inherited. One
parent often has the disease. When one parent has the
faulty gene, there is a 50% chance the offspring will

have the defect. Examples of autosomal-dominant 
diseases include:

• Huntington disease (ICD-10: G10):  Also called
Huntington chorea, this disease is caused by a 
genetic defect on chromosome 4 that results in 
the degeneration of neurons in certain areas of 
the brain. Individuals show signs of uncontrolled 
movements, emotional disturbances, and mental 
deterioration. Symptoms often do not develop 
until the affected person is in their 30s or 40s. Beta
blockers are often given to minimize abnormal
movements and behavior. The medications tetra-
benazine (Xenazine) and amantadine (Symmetrel)
can reduce the jerky, involuntary movements of the
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Figure 1.1  Patterns of inheritance monogenic
disorders.
A. Pedigree displaying autosomal-dominant 

inheritance. Autosomal-dominant traits can 
be inherited by either gender. The female 
individual I-1 is heterozygous autosomal 
dominant. If she were homozygous for the
mutant trait, then all progeny in generation II
would show the trait.

B. Pedigree displaying autosomal-recessive 
inheritance. Autosomal recessive traits can be
inherited by either gender. A recessive allele
needs to be inherited from both the mother
and the father for the trait to be seen. Reces-
sive traits may not be seen for several genera-
tions, as shown by the progenies III-3 and III-4,
who received both alleles.

C. Pedigree showing sex-linked inheritance. Males
are most often affected by sex-linked disor-
ders due to a mutation on the X chromo-
some. The II-3 male is affected, so his mother,
individual I-1, must have been a carrier. The
female individuals II-2 and III-3 each had a son
with the trait, so both are carriers. Notice
that the female individual III-1 had progeny
with a male that carries the mutant trait. The
female progeny IV-1 shows the trait because
she inherited two mutant X chromosomes, 
so III-1 must also be a carrier.
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disease by increasing the amount of dopamine avail-
able in the brain.

• Retinoblastoma (ICD-10: C69.20): A rare type of
eye cancer that develops in the retina, retinoblas-
toma appears in early childhood and tends to occur
in only one eye. The cancer often can be cured if 
diagnosed early, but it can spread to other areas of
the body and become life-threatening. Treatment 
is varied and partially dependent on the spread of
the disease.

Autosomal Recessive
There must be two copies (both parents) of the abnor-
mal gene in order for an autosomal-recessive disease or
trait to develop. Some examples include:

• Cystic fibrosis: This is a chronic, generalized disease
that affects the cells that produce mucus, sweat, 
and digestive juices. The defective gene makes the
secretions thick and sticky, causing tubes, ducts, 
and passageways to become clogged. The glands 
primarily affected are the pancreas, respiratory 
system, and sweat glands (see Chapter 6).

• Tay-Sachs disease (ICD-10: E75.02): This disease is
a rare lipid abnormality in which harmful amounts
of fatty substances build up in the nerve cells of the
brain and spinal cord. It is distinguished by progres-
sive neurological deterioration and a cherry-red spot
with a gray border on both retinas. It chiefly affects
infants of Eastern European Jewish (Ashkenazi) 
ancestry. It is also seen in certain French Canadian
areas of Quebec, the Old Order Amish community
in Pennsylvania, and the Cajun population of
Louisiana. The progressing disease can result in
deafness, blindness, and paralysis. Recurrent 
bronchopneumonia is a problem after age 2. 
Death usually occurs by age 5.

• Phenylketonuria (PKU): PKU is a rare inherited
disease caused by an inability to metabolize phenyl -
alanine, an essential amino acid. Amino acids 
are organic compounds that constitute the primary
building blocks of proteins. Mental disability results
unless a special diet begins within the first few
weeks of life (see Chapter 6).

• Sickle cell anemia: A disease affecting mostly black
populations around the world, it is one of the most
common single-gene disorders. It occurs because
the body produces a defective form of hemoglobin
that causes red blood cells to roughen and become
sickle shaped when deoxygenated. These cells clump
together, making it difficult for them to pass
through blood vessels (see Chapter 6).

X- or Sex-Linked
Dominant X-linked diseases occur when a single abnor-
mal gene on the X chromosome can cause a disease;

this abnormal gene dominates the gene pair. There 
are only a few known dominant X-linked diseases, 
including:

• Vitamin D–resistant rickets (ICD-10: E83.39,
E83.31, E83.30, E83.32): This disease is defined 
as such because it is resistant to the vitamin D 
treatment usually given for rickets and is evidenced
by deficient amounts of mineral in the cartilage
growth plates and by osteomalacia, or softening
of the bones.

• Rett syndrome (ICD-10: F84.2): This is a severe
disorder affecting the way the brain develops. It oc-
curs most frequently in girls, producing symptoms
similar to autism. Children with Rett syndrome
have problems with motor functions that affect 
their ability to speak, walk, chew, use their hands,
and even breathe. They may need a feeding tube in
order to get sufficient dietary nutrients.

Recessive X-linked diseases occur when both of the
genes in a pair are abnormal. If only one gene in the
pair is abnormal, the disorder is quite mild or does not
show at all. The two identified here are hemophilia and
Duchenne muscular dystrophy:

• Hemophilia: This rare bleeding disorder is caused
by a deficiency of specific types of serum proteins
called clotting factors. A person with hemophilia
bleeds longer following any kind of injury because
the blood does not clot normally. Hemophilia can
be mild, moderate, or severe, depending on how
much clotting factor is in the blood. It is more 
common in males.

• Duchenne muscular dystrophy: This disorder
manifests as a progressive bilateral wasting of
skeletal muscles in males. Symptoms appear 
between ages 2 and 5 and include difficulty 
walking. The child has a stumbling gait and 
falls easily (see Chapter 6).

Chromosomal Disorders
Chromosomal disorders are caused by abnormalities 
in the number of chromosomes or by changes in chromo-
somal structure, such as additions (more than necessary),
deletions (missing genes), or translocations (genes shifted
from one chromosome to another or to a different loca-
tion on the same chromosome). Diseases caused by 
chromosomal alterations include:

• Klinefelter syndrome (ICD-10: Q98.4): This condi-
tion occurs when there is an additional X chromo-
some in males. The male body shape is elongated,
the testes are small, the mammary glands are abnor-
mally large, and men with this syndrome do not
produce sperm.

• Turner syndrome (ICD-10: Q96.9): This condi-
tion is caused by the loss of or an incomplete 
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X chromosome in either the ovum or the sperm.
It affects only females and is often characterized
by shortened stature; swollen hands and feet; and
coarse, enlarged, prominent ears. Most females 
affected are infertile.

• Trisomy 21 or Down syndrome: This is a condition
in which an individual has three copies of chromo-
some 21 instead of two; it is more likely to occur in
children born to parents aged 35 to 50. Infants with
this condition typically have a sloping forehead and
folds of skin over the inner corners of their eyes,
and they may have heart defects. They generally
show evidence of moderate to severe mental disabil-
ity. This condition is one of the most common birth
defects (see Chapter 6).

Multifactorial Disorders
Multifactorial disorders result from the interaction of
many factors, both hereditary (mutations in multiple
genes) and environmental. Among the multifactorial
diseases are:

• Diabetes mellitus: This disorder of carbohydrate,
fat, and protein metabolism is due primarily to 
insufficient insulin production by the pancreas 
(see Chapter 11).

• Congenital heart anomalies: This category includes
six major anatomic defects that change the blood
flow through the heart, causing circulatory problems
(see Chapter 6).

INFLAMMATION AND INFECTION
Inflammation is the body’s immunologic response 
to tissue damage caused by the invasion of foreign
bodies, microorganisms, or harmful chemicals. This
invasion may result from trauma; physical agents
(e.g., temperature extremes, radiation) or chemical
agents (e.g., poisons, venoms); allergens; and disease-
producing, or pathogenic, organisms (e.g., bacteria,
viruses, fungi). Inflammation occurs when microor-
ganisms gain entry into the body, most likely through
a break in the skin. How well the body responds 
to inflammation depends on (1) an individual’s 
general health, nutritional state, and age; (2) tissue
factors; and (3) type of physical irritant.

Inflammation may be acute or chronic. In its acute
phase, there is redness, swelling, pain, heat, and maybe
even loss of function. At a site of injury, there are a large
number of polymorphonuclear leukocytes, which
are white blood cells (WBCs) that possess a nucleus
composed of 200 or more lobes or parts. Examples 
of acute inflammation include insect bites, mild burns,
and minor abrasions and cuts. The inflammation may 
persist, spread to adjacent or distant tissue, and become
chronic. In chronic inflammation, there is an increase

in the number of lymphocytes, monocytes, and plasma
cells.

When microorganisms gain entry into the body, they
release a toxin that causes the capillaries of the host to
become permeable and allow access to WBCs—hence,
the redness, swelling, heat, and pain. Factors that help
in abating the inflammatory response include topical
applications of ice packs, adequate hydration and 
nutrition, rest, and good blood supply. NSAIDs such
as ibuprofen (e.g., Aleve, Advil) are useful in managing
inflammation.

Inflammation is a beneficial biological response in
most instances; however, if it becomes chronic, inflam-
mation can be debilitating, as is the case in rheumatoid
arthritis. Whatever the cause of inflammation, it is the
body’s protective response.

Infection is the invasion and multiplication of 
pathogenic or disease-producing microorganisms in
the body. Most microorganisms in the body are 
nonpathogenic and are often necessary to maintain
homeostasis, a state of stability that the body tries
to maintain even though it is exposed to continually
changing outside forces. When one or more of the
requisite factors in the infectious process are present,
a microorganism can become a potential pathogen.

People as well as animals serve as hosts for organ-
isms. A host does not necessarily have to be “diseased”
or “sick” but simply serves as a reservoir for the 
microorganisms. Transmission can be through expo-
sure to a host’s coughing or sneezing, through touch-
ing something contaminated by the infected host, or
through direct contact with the microorganism. If the
receiving host is not susceptible, then the microorgan-
ism has little chance of becoming a pathogen. The
susceptible host, however, may have low resistance 
or provide the microorganism with an unusual means
of entry, such as an open wound.

Whenever a pathogenic microorganism finds a suit-
able environment for growth in an appropriate host,
disease may result. Growth factors for microorganisms
vary and include the presence or absence of oxygen, a
ready source of food, an optimal temperature, moisture,
and darkness.

The most common microorganisms that cause 
disease can be classified as fungi, protozoa, viruses, 
bacteria, and parasites.

Fungi
This group includes yeasts and molds that may be
present in the soil, air, and water. Only a few species
cause disease (Fig. 1.2). Fungal diseases, called mycoses,
usually develop slowly, are resistant to treatment, and
are rarely fatal. The more common mycoses include
histoplasmosis, coccidioidomycosis, and thrush (see
Chapter 13); tinea corporis, or ringworm; and tinea
pedis, or athlete’s foot (see Chapter 8).
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Protozoa
These single-celled organisms have animal-like charac-
teristics (Fig. 1.3). Malaria (ICD-10: B50.9 or B50.8),
amebic dysentery (ICD-10: A06.0), and African 
sleeping sickness (ICD-10: B56.9) are examples of pro-
tozoan diseases. Trichomonas vaginalis is a protozoon
that causes trichomoniasis or vaginitis, a disease fairly
common among women.

Viruses
These are the smallest microorganisms, visible only
through the use of electron microscopy. Figure 1.4 
illustrates common viruses and compares the size of the
three viruses with that of the Escherichia coli bacillus.
Viruses are independent of host cells, they are difficult
to isolate, and few respond to drug therapy. Viruses
may remain dormant in a host for long periods before
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Physiology, ed. 5. FA Davis, Philadelphia,

2007, p 513, with permission.)

Figure 1.3  Protozoa. (From Scanlon, VC,
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becoming active. Viral infections include the common
cold, West Nile virus, measles, mumps, rabies (ICD-10:
A82.9), chickenpox, herpesviruses, poliomyelitis, 
hepatitis, influenza, and certain types of pneumonia
and encephalitis.

Bacteria
There are many varieties of these single-celled organisms.
Most are nonpathogenic and useful. Bacteria, including
those that cause disease, are classified according to their
shape (Fig. 1.5).

• Bacilli are rod-shaped bacteria. Diseases caused 
by bacilli include tuberculosis, whooping cough,
tetanus, typhoid fever, and diphtheria.

• Spirilla are spiral-shaped bacteria. Diseases caused
by spirilla include syphilis and cholera (ICD-10:
A00.0).

• Cocci are dot-shaped bacteria. Diseases caused 
by cocci include gonorrhea, meningitis, tonsillitis
(ICD-10: J03.90), bacterial pneumonia, boils
(ICD-10: L02), scarlet fever (ICD-10: A38.9), 
sore throats (ICD-10: J02.9), and certain skin and
urinary infections.

Parasites
This is a group of host-requiring organisms that in-
cludes external and internal parasites. External parasites

include lice and mites (insects) and are discussed in
Chapter 8. Helminths (ICD-10: B83.9) are wormlike
internal parasites that are typically transmitted from
person to person via fecal contamination of food, water,
or soil. Three classes of helminths may infect humans
(Fig. 1.6):

• Pinworms (ICD-10: B80) are the most common
worm infection in the United States. They look like
small threads about the size of a staple and often 
live in the human colon and rectum. During an indi-
vidual’s sleep, female pinworms leave the intestine
via the anus to deposit their eggs on the surrounding
skin tissue, causing itching and restlessness.

• Tapeworms (ICD-10: B68) are long and narrow, as
their name indicates, and they depend on two hosts,
one human and one animal, from the development 
of the egg to the larva to the adult. The easiest way to
remember their names is by the name of the animal
that acts as the second host: beef tapeworm (ICD-10:
B68.1), pork tapeworm (ICD-10: B68.0), fish tape-
worm (ICD-10: B70.0), and dog tapeworm (ICD-10:
B71.8 or B71.1). Intestinal infection occurs when raw
or contaminated meat or fish is eaten.

• Flukes (ICD-10: B66.0) are small, leaf-shaped, flat,
nonsegmented worms. Fluke infection occurs from
eating uncooked fish, plants, or animals from water
infested with flukes.
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Figure 1.5  Bacteria (magnification
x2000). (From Scanlon, VC, and Sanders, T: 

Essentials of Anatomy and Physiology, ed. 5. FA

Davis, Philadelphia, 2007, p 509, with permission.)
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TRAUMA
The Centers for Disease Control and Prevention
(CDC) reports that the leading cause of death in the
United States for persons younger than 35 is physical
trauma, an injury or a wound caused by external force
or violence, which occurs in one person every 3 minutes.
According to the National Center for Health Statistics
(NCHS), trauma is the fifth leading cause of death in
the United States, following cardiovascular disease, 
cancer, chronic respiratory diseases, and stroke.

Concussions cause temporary neural dysfunction but
are not severe enough to cause a contusion. A concus-
sion results from a closed-head type of injury and does
not include injuries in which there is bleeding under the
skull or into the brain. This kind of trauma is normally
the result of a fall, a severe blow to the head area, or a
motor vehicle accident. A mild concussion may involve
no loss of consciousness, may leave a person feeling
“dazed,” or may result in a very brief loss of conscious-
ness. A severe concussion may cause prolonged loss of
consciousness and a delayed return to normal.

Traumatic brain injury occurs when the brain collides
with the inside of the skull, bruising the brain and tear-
ing nerve fibers. It is often the result of an external force
so strong that temporary or permanent impairment of
cognitive, physical, and psychosocial functions may
occur. Many returning veterans suffer from TBIs. 

Cerebral contusions, a form of TBI, are more serious
than concussions because they bruise the brain tissue
and disrupt normal nerve function. Damage to a major
blood vessel within the head can cause a hematoma or
heavy bleeding into or around the brain when a contu-
sion occurs. The main causes of cerebral contusions are
motor vehicle accidents, sports activities, and assaults.
Falls are a common cause for individuals over age 65.
Contusions may cause loss of consciousness, hemor-
rhage, and even death.

If unconsciousness, convulsions, forceful and persist-
ent vomiting, blurred vision, staggering walk, or hemor-
rhage occurs after a blow to the head, the person should
be immediately taken to a hospital where the seriousness
of the event can be assessed and proper treatment given.
(See further discussion in Chapter 10.)

Skull fractures often are accompanied by scalp
wounds and profuse bleeding. The concern in the 
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CHAPTER EPISODE—PART II
After college, Ian entered the military. During his 
second term in Iraq, the Humvee he was driving was
hit by an improvised explosive device. The buddy next
to him died, but Ian survived. He spent many weeks
in rehabilitation and was later discharged from service
because of injuries to his brain. The physician 
explained to his spouse that brain injuries can change
the way a person thinks, acts, feels, and moves the
body. The physician also noted that while he believed
Ian’s traumatic brain injury (TBI) was permanent, Ian
could learn to cope. 

•  Where might Ian and his spouse turn for help?
•  What special needs might Ian have?

Head Trauma
Injuries to the head include concussion; traumatic brain
injury; cerebral contusion; skull, nose, and jaw fractures;
and perforated eardrum.
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individual with a skull fracture is possible damage to
the brain. Fractures generally are accompanied by
pain, tenderness, and swelling of the affected areas.
Surgery may be required to remove foreign bodies or
bone fragments. The person is closely monitored in a
hospital.

Perforated eardrums normally result from the inser-
tion of sharp objects into the ear canal or from a severe
blow to the side of the head. Sudden and excessive
changes in air pressure can cause perforation. Children
who have acute otitis media (earache) may experience a
perforated eardrum as a complication of this disease.

Chest Trauma
Penetrating chest injuries are often caused by knife and
gunshot wounds. These wounds typically produce a
sucking sound as air enters the chest cavity through the
chest wall opening. The person may be in severe pain.
Tachycardia, or an abnormally rapid heartbeat, is apt
to occur. There may be a weak pulse, blood loss, and
possible hypovolemic shock (ICD-10: E86.1), a
condition of severe physiological distress. Hypovolemic
shock is caused by a decrease in the circulating blood
volume so great that the body’s metabolic needs cannot
be met. It is important to control blood loss in penetra-
tion wounds.

Nonpenetrating chest injuries such as rib fractures
usually result from motor vehicle crashes in which the
driver is thrown against the steering wheel. There is a
sensation of tenderness and worsening pain with deep
breathing or exertion. A potential complication of rib
fractures is the penetration of a rib into the pleura, lung
tissue, or myocardium. Immediate assessment and med-
ical attention are paramount. Surgical repair is often
necessary.

Abdominopelvic Trauma
Injuries to the abdominopelvic region may cause hem-
orrhages within the liver, spleen, pancreas, and kidneys
and/or rupture of the stomach, intestine, gallbladder,
and urinary bladder. Rupture of the organs results in
the spilling of the contents of the organs (including bac-
teria) into the abdominopelvic cavity. This spillage is a
major cause of infection. Blood loss (ICD-10: R58) and
hypovolemic shock are also concerns. Emergency atten-
tion is necessary to determine the extent of the damage
and the necessary treatment. Most abdominal injuries
require surgical repair. The prognosis depends on the
extent of the injury, but prompt attention generally 
improves the outcome.

Neck and Spine Trauma
Neck and spine injuries include fractures, dislocations,
contusions, and compressions of the vertebral column.
The greatest concern with this type of trauma is damage
to the spinal cord and paralysis. Spinal cord injuries are

discussed in connection with the nervous system (see
Chapter 10).

Extremities Trauma
The various types of sprains, strains, and fractures to
the arms and legs are common. They are discussed in
Chapter 9.

EFFECTS OF PHYSICAL 
AND CHEMICAL AGENTS
Physical and chemical agents can adversely affect the
body, and the severity of the effects depends on many
factors. If exposure to the irritant is short in duration
and frequency, is fairly localized, and the person is
healthy, the damage may be unnoticed or reversible.
However, if the person is debilitated, diseased, very
young or elderly, has lowered resistance, or is on certain
medications, the irritant may cause irreversible systemic
damage.

Some of the more common physical and chemical
agents include extreme heat and cold; ionizing radia-
tion; extremes of atmospheric pressure; electric shock;
poisoning; near drowning; bites of insects, spiders, and
snakes; asphyxiation; and burns.

Extreme Heat and Cold
Extreme heat (ICD-10: T67.0XXA) may result in 
syncope (a transient loss of consciousness [ICD-10:
T67.1XXA]), heat exhaustion (ICD-10: T67.5XXA),
or heatstroke (ICD-10: T67.0XXA). Causes of these
disorders include overexertion in heat, prolonged heat
exposure, salt depletion, dehydration, failure of the
body’s heat-regulating mechanisms, or a combination
of these causes.

Heat exhaustion, sometimes resulting in syncope, is
caused by overexposure to heat and insufficient water
and salt intake (ICD-10: T67.4XXA). The person is
usually pale and the skin is clammy. There is a rapid,
weak pulse and shallow breathing. Individuals treated
at this stage generally respond promptly to rest, cooling,
and weak salty liquids administered orally. Heat cramps
in the legs and abdomen result from heavy salt loss.

If the person does not respond or heat exhaustion is
not treated, heatstroke may result when the body’s tem-
perature-control mechanism malfunctions. Heatstroke
is a medical emergency. Sweating ceases and the body
temperature rises. The skin becomes hot, dry, and
flushed. Heatstroke may require hospitalization with 
IV therapy, cooling therapy, increased fluid intake, tem-
perature monitoring, and muscle massaging. Hypersen-
sitivity to heat may remain for some time. Any of the
heat disorders mentioned can be fatal.

Extreme cold may cause such disorders as chilblain
(ICD-10: T69.1XXA), frostbite (ICD-10: T33–T34),
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and hypothermia (ICD-10: T68.XXA). Causes include
overexposure to cold air, wind, or water. Chilblain, a
mild frostbite, produces red, itching skin lesions, usually
on the extremities, whereas frostbite, the freezing of ex-
posed areas, causes tingling and redness followed by
paleness and numbness of the affected areas. Untreated,
either condition can lead to gangrene and may necessi-
tate amputation. Hypothermia is a systemic reaction
when more heat escapes from the body than the body
can produce, which can be fatal. Treatment of any of
the cold disorders includes gradually warming the per-
son, monitoring body temperature, protecting the af-
fected part, preventing infection, and administering
pain relievers, or analgesics, as necessary.

Ionizing Radiation
Depending on the duration and intensity of exposure
and the form of the irradiating agent, the effects of ion-
izing radiation (ICD-10: T66.XXXA) range from mild
skin burns (ICD-10: L58.9) to fatal tissue destruction.
The exposure to radiation may be via ingestion, inhala-
tion, or direct contact. Causes include (1) occupational
or accidental exposure and (2) the misuse of radiation
for diagnostic or treatment purposes. Persons at risk in-
clude those with cancer who are receiving radiation
therapy and employees in nuclear power plants. The
harmful effects of radiation may be immediate or de-
layed and acute or chronic. Treatment is symptomatic
and supportive and may include antiemetics (drugs
used to prevent or stop vomiting), simple and palatable
foods, blood transfusions, and emotional support.

Extremes of Atmospheric Pressure
Extremes of atmospheric pressure result from a rapid
change from a high-pressure to a low-pressure envi-
ronment or from a low-pressure to a high-pressure
environment. Decompression sickness (ICD-10:
T70.3XXA) is an occupational hazard for deep-sea
divers and airplane pilots who descend or ascend too
quickly and for hospital personnel who work in hyper-
baric chambers. Systemic damage occurs following
rapid decompression when gases dissolved in the blood
and other tissues escape faster than they can be diffused
through respiration. Nitrogen gas bubbles form in the
blood and tissue, causing respiratory problems and pain.
Treatment consists of emergency oxygen until the per-
son can be transported to a hyperbaric chamber, where
recompression is followed by slow decompression. Sup-
portive measures are also important.

Electric Shock
Electric shock (ICD-10: T75.4XXA) can occur any-
where there is electricity—home, work, or school. The
causes of electric shock can be natural (as from lightning
[ICD-10: T75]) or contrived (because of carelessness
or ignorance or from faulty equipment). The victim

must be freed from the source of electric current with-
out the rescuer contacting the current, and treatment
must begin immediately. There may be very little exter-
nal evidence of injury or severe and obvious burns.
Other injuries may occur if the victim was thrown clear
of the electrical source by forceful muscular contraction.
In this case, possible spinal injuries should be consid-
ered. Cardiopulmonary resuscitation (CPR) may be
necessary. If the damage is severe, hospitalization may
be required to observe the individual, treat any burns,
and prevent infection.

Poisoning
Poisoning is a common occurrence, especially among
curious children. In addition, society has become in-
creasingly aware of poisonous chemicals that have been
dumped or buried. Such chemicals cause soil and water
contamination that result in ecological and personal
damage.

Poisons may be accidentally ingested, inhaled, in-
jected, or absorbed through the skin, but poisoning
can also be the result of occupational exposure when
working with toxic chemicals; improper cooking,
storage, and canning of food; and drug overdoses or
abuse. Treatment consists of administering first aid,
identifying and providing the correct antidote if one
exists, and instituting supportive measures. The local
poison control center offers valuable help. Prompt,
correct treatment can save a life.

Near Drowning
Near drowning (ICD-10: T75.1XXA) is more com-
mon during the warm summer months and can be
prevented in many cases by following water safety
precautions. In near drowning, the person generally
aspirates fluid or may have an obstructed airway
caused by a spasm of the larynx when gasping under-
water, resulting in hypoxemia (ICD-10: R09.02)
(insufficient oxygenation of the arterial blood). Later,
within minutes or possibly days of near drowning, 
the person may experience respiratory distress. 
Emergency treatment is critical. Hospitalization may
be required for oxygenation, airway maintenance, ob-
servation of the cardiovascular status, and prevention
of further complications.

Bites of Insects, Spiders, and Snakes
Insect, spider, and snake bites occur most often during
the warm summer months. Bee, yellow jacket, wasp,
and hornet stings may cause localized pain, but they
usually require little more than symptomatic treatment.
Allergic reactions and multiple stings or bites, however,
are a more serious matter and are treated as medical
emergencies. There are only two poisonous spiders in
the United States—the black widow and the brown 
recluse. Their bites are rarely fatal but do cause redness,
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irritation, and discomfort. Venomous snake bites require
quick emergency measures to prevent venom absorption
and life-threatening symptoms from occurring. The 
victim should be immobilized, with the affected area
kept below the heart, and transported immediately to 
a hospital, where the specific antidote can be adminis-
tered. Whether the bite is considered serious or mild,
close observation of the victim is essential.

Asphyxiation
Asphyxiation (ICD-10: R09.01), which is the lack of
oxygen coupled with accumulating carbon dioxide 
in the blood, may result from carbon monoxide 
poisoning, near drowning, hypoventilation, airway 
obstruction, or inhalation of toxic fumes. Emergency
treatment is generally required, and it may involve 
removal of any obstruction, CPR, oxygenation, and
intubation. Hospitalization may be necessary to stabi-
lize the victim’s vital signs. Obviously, any breathing
difficulty is frightening to the victim, so reassurance
and encouragement are needed.

Burns
Burns are classified by extent, depth, person’s age, and
associated illness and injury. Two commonly used
measures to assess the extent of burns are discussed
here. The Wallace rule of nines, a formula for estimat-
ing medium to large burns in adults, determines the
percentage of a body surface burned by using multiples
of nine. It is generally believed not to be accurate when
used with children (Fig. 1.7). The Lund and Browder

chart is more accurate in that it considers the body’s
shape and size, thus making it more appropriate for use
in both children and adults (Fig. 1.8). Burns are classi-
fied according to depth and how severely they penetrate
the skin’s surface. Erythema, or redness of the skin, is
generally not considered because it may be hours before
the redness begins to fade. 

• First-degree or superficial burns affect only the 
epidermis or outer layer of skin. A mild sunburn 
is an example. The skin is red, painful, and dry, but
there are no blisters.

• Second-degree or partial-thickness burns involve
the epidermis and part of the dermis. The skin 
appears red and blistered and it may be swollen.
Second-degree burns that injure deeper skin layers
are known as deep partial-thickness burns.

• Third-degree or full-thickness burns destroy the
epidermis and dermis skin layers. The skin most
likely appears white, pearly, or leathery.

• Fourth-degree burns extend into underlying bones,
muscles, tendons, nerves, and blood vessels. The
skin appears white or charred; sensation is lost 
because nerve endings are destroyed.

Second-, third-, and fourth-degree burns require
immediate medical attention. Emergency measures
may be necessary to maintain the burn victim’s airway,
cool the wound, and prevent serious loss of body 
fluids. After hospitalization, frequently in a special
burn center, the focus is on maintaining fluid bal-
ance and preventing infection. Severe burns can be 
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REALITY EPISODE

Fred and Dot were fishing about 150 yards from the
lakeshore in their small motorboat. It was a beautiful day:
The water was calm, and the fish were biting. They were
having fun and laughing when Fred caught a big one. He
rose up in the boat to lean over to grab his catch in the net
and suddenly felt dizzy. Before he could say anything to
Dot, he fainted and fell into the lake. As he began to sink
underwater, Dot was able to get a good hold on his jacket
and keep his head out of water. However, Fred was a big
man. Dot knew she could not hold on for too long. She
began to yell and scream as loud as she could. A man work-
ing in his flower bed on the shore heard her shouts for help
and  he could see the boat. He jumped into his own motor-
boat and raced to the scene. He managed to pull Fred into
his boat and turn him on his side; Fred was beginning to
cough and choke.

What might be the outcome of this situation? What could
have prevented Fred from sinking into the water?

❉

18% (Front)

18% (Back)

9% (Entire head and neck)

18% (Back)

9%

1%

1%18% 18%

13.5% 13.5%

18%

9%

9% 9%

18%

Adult percentages  Percentages in a child

Figure 1.7  Rule of nines and burn classification. (From Venes, D [ed]:

Taber’s Cyclopedic Medical Dictionary, ed. 22. FA Davis, Philadelphia, 2013, p 2069,

with permission.)
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Figure 1.8  Lund and Browder chart to as-
sess burns in adults and children. (From Roy, S:

The Rehabilitation Specialist’s Handbook, ed. 4. FA Davis,

Philadelphia, pp 552–553, with permission.)
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extremely painful and require a lengthy rehabilitation
period, including possible skin grafting and plastic 
surgery. Emotional support is essential.

NEOPLASIA AND CANCER
Neoplasia means “new formation” or “new growth.” A
neoplasm is a new and abnormal formation of tissue.
The abnormal tissue may form a tumor; in leukemia,
however, the abnormal tissue is found in the blood
cells without evidence of a tumor. The actual cause of
neoplasms is not known, but an alteration in genes
does occur, allowing independent and uncontrollable
growth. As was discussed earlier under “Hereditary
Diseases,” an alteration in a gene on a chromosome is
a mutation. The mutant cell differs from the normal
cell in that the abnormal cell is no longer subject to
normal control mechanisms. Apparently, mutations
such as this occur relatively frequently, but the body
usually is able to destroy the resulting mutant cells as
soon as they appear. Therefore, a neoplasm may rep-
resent a failure on the part of the body’s immune sys-
tem. The harmful effects of the neoplastic growth may
be from the growth itself or from the destruction of
surrounding tissue.

Tumors are further classified as benign or malig-
nant, depending on their growth pattern. A benign
tumor is one that remains circumscribed, although it
may vary in size from small to large. A malignant
tumor, or cancer, is one that spreads to other cells,
tissues, and parts of the body through the blood-
stream or lymphatic system. The spreading process is
called metastasis.

Cancer is a general term for approximately 100 dis-
eases, all of which are characterized by the uncontrollable
growth of abnormal or malignant cells. The diagnosis,
treatment, prognosis, and prevention of cancer are 
discussed in Chapter 5.

IMMUNE-RELATED FACTORS 
IN DISEASE
The Immune Response
Immunity is the security against a particular disease or
the state of being nonsusceptible to pathogenic effects
of disease-causing organisms. The body’s immune sys-
tem is both natural and acquired. Natural immunity is
a genetic feature specific to race, sex, and the individ-
ual’s ability to respond. This form of immunity is also
called genetic immunity. The term acquired immunity
indicates that the body has developed the ability to de-
fend itself against a specific agent. Acquired immunity
is called active immunity when protection occurs as a
result of prior exposure to an infectious agent or its
antigens. Acquired immunity is passive when a person

is given antibodies to a disease rather than producing
them. Therefore, active acquired immunity can occur
after having a disease, and passive acquired immunity
occurs after receiving immunization against a disease.
Although the human body does not begin developing
antibodies (protein substances produced by the body’s
immune system in response to and interacting with
specific antigens) until 3 to 6 weeks of age, an infant
has passive and temporary immunity because it re-
ceives antibodies produced by its mother’s immune
system in utero. Some medical personnel refer to this
as maternal immunity.

There are two types of acquired immunity:

1. Humoral immunity is the body’s major defense
against bacteria. Here the body produces antibodies
or immunoglobulins that combine with and 
eliminate the antigen or foreign substance. An
antigen is any substance that, when introduced 
into the body, causes the immune system to pro-
duce a specific antibody. These antibodies are
formed by WBCs called B-cell lymphocytes. The 
humoral response is rapid, beginning immediately
or within 48 hours of antigen contact. Humoral
immunity, in the presence of an antigen, causes 
an antibody to be released, which in turn reacts 
exclusively with that antigen. This binding of anti-
body to antigen encourages phagocytosis of the
antigen and activates the complement system. The
complement system is responsible for enzyme 
development, which helps remove the antigen 
from the body.

2. Cell-mediated immunity is action by another
group of WBCs, called T-cell lymphocytes.
These lymphocytes provide the main protection
against viruses, fungi, parasites, some bacteria,
and neoplasms. T cells mature in the thymus 
and are stored in the lymphatic system and
spleen. Cell-mediated immunity is initiated
when a T lymphocyte becomes sensitized by 
contact with a specific antigen. In response 
to additional contacts with the antigen, the 
T lymphocyte releases sensitized lymphocytes,
which migrate to the inflammation site. These
lymphocytes help to transform local cells within
the body tissues, enabling the cells to engulf 
particular substances and microorganisms, or
macrophages, and activate them into “killer” 
T lymphocytes that are highly phagocytic. The
migration of antigens also is prohibited. Some
normal tissue can be destroyed during this 
very intense process.

The ability to generate an immune response is 
controlled by genetics. Immune response genes regu-
late B-cell and T-cell proliferation; therefore, they 
influence resistance to infection and neoplasms. The
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immune response normally recognizes its own body
cells, thereby preventing damage to tissue.

Although this complex system is designed to protect
the body and keep it disease-free, the immune response
can malfunction. Immunologic malfunctions are 
classified as (1) allergy, when the immune response is
inappropriate; (2) autoimmunity, when the immune 
response is misdirected; and (3) immunodeficiency, when
the immune response is inadequate.

Allergy
Allergic reactions that reflect malfunctioning immunity
are often caused by certain foods (especially milk, nuts,
eggs, and wheat), seasonal pollen, dust mites, mold,
pets, insect bites, certain fabrics, inhalants, and cos-
metics. Familial history, stress, and general physical
condition may predispose a person to allergies.

Another allergic reaction results from transfusion of
the wrong type of blood or blood components, which
become toxic to the body’s cells. Transfusion reactions
(ICD-10: T80.89XA) may be mild or severe, depending
on the amount of transfused fluid and the person’s 
condition. Symptoms of transfusion reaction range from
chills and fever, pain, nausea, and vomiting to a sudden,
unusually severe, and possibly life-threatening allergic
reaction, or anaphylaxis (ICD-10: T80.89XA), and
congestive heart failure. Blood and laboratory tests 
have to be performed to confirm the type and severity
of reaction. Medical attention is necessary to prevent
complications.

Allergy is also seen in hypersensitivity reactions to
drugs (ICD-10: T50.995A). In some people, certain
drugs can act as antigens, stimulating the formation of
sensitizing antibodies. Although any drug can be the
offender, common ones include penicillin, sulfa drugs,
and anticonvulsants. The degree of hypersensitivity 
depends on the extent and duration of exposure to the
drug; the person’s genetic background, age, and sex; and
the presence of underlying disease. Symptoms range
from a local rash, urticaria, pruritus (ICD-10: L29.9)
or severe itching, flulike symptoms, and erythema (dif-
fuse redness of the skin) to such severe conditions as
swelling of the lip, tongue, or face and anaphylaxis.

Anaphylactic shock (ICD-10: T78.2XXA) is consid-
ered by some authorities to be an allergic reaction. 
This reaction is acute and potentially life threatening.
It may be caused by drug hypersensitivity, foods (the
most common offenders are nuts, legumes, berries, 
and seafood), and insect stings (honeybees, wasps, 
yellow jackets, mosquitoes, ants, and certain spiders).
Anaphylaxis may occur after a single exposure to an
antigen or after repeated exposures. For this reason, it
is important to be alert for an allergic reaction in any
person at any time. In some cases, the reaction may
occur within seconds, but it is usually no later than 
40 to 50 minutes after contact with the allergen. 

Cardiovascular symptoms can include hypotension,
shock, and cardiac irregularities. Respiratory symptoms
can include nasal congestion, profuse watery rhinorrhea,
itching, and sudden sneezing. Edema (ICD-10: R60.1,
R60.9 or R60.0), or excessive accumulation of fluid in
bodily tissues, of the nose or throat can cause a high-
pitched sound during respiration; stridor, which is 
labored and difficult breathing; or dyspnea, which is
acute respiratory failure (ICD-10: J96.90 or J96.00).
Gastrointestinal (GI) and genitourinary symptoms 
include stomach cramping (ICD-10: R10.9), nausea
(ICD-10: R11.0), diarrhea (ICD-10: R19.7), urinary
urgency (ICD-10: R39.15), and the inability to control
the passage of urine, or incontinence (ICD-10: R32).

Anaphylactic shock is a medical emergency. It re-
quires immediate countermeasures, which may include
injection of epinephrine. It is important to maintain the
individual’s airway and to administer CPR in the event
of cardiac arrest.

Autoimmunity
In autoimmune disease, self-antigens, or abnormal im-
mune cells, develop and incite the immune response
into abnormal or excessive activity of T cells or B cells
that attack their own tissues and organs. What causes
an autoimmune response is largely unknown; however,
there is an inherited predisposition in some cases. There
currently is no cure for autoimmune diseases. The goal
of treatment is to relieve symptoms and lessen tissue
and organ damage. Temporary remission of symptoms
also may occur. In this text, most of the autoimmune
diseases are discussed in conjunction with the specific
organ systems affected; however, a brief summary of five
types follows:

• Gastrointestinal: primary biliary cirrhosis, ulcerative
colitis, and atrophic gastritis (see Chapter 14)

• Cardiovascular: pernicious anemia, hemolytic anemia,
idiopathic thrombocytopenia, and leukopenia (see
Chapter 12)

• Endocrine: insulin-dependent diabetes, thyrotoxi-
cosis, and Hashimoto thyroiditis (see Chapter 11)

• Musculoskeletal: mixed connective-tissue diseases,
rheumatoid arthritis, systemic lupus erythematosus,
and myasthenia gravis (see Chapter 9)

• Dermatologic: dermatomyositis and scleroderma
(see Chapter 8)

Immunodeficiency
Immunodeficiency diseases are a result of B-cell, T-cell
deficiency, or both or some unknown immunodeficient
factor. Most immunodeficient diseases are diagnosed by
immunologic analyses, because many persons are asymp-
tomatic except for recurrent infections. Most immuno -
deficient persons have impaired resistance to infections,
and these infectious conditions may cause death.
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AIDS (see Chapter 4) is a severe form of acquired
immunodeficiency. Another immunodeficiency disease
is Hodgkin lymphoma, a neoplastic malignancy of 
the lymph system. The immunodeficiency is thought to
be due to impaired T-cell function, which leaves the
person more susceptible to infections. Once a fatal dis-
ease, it is now potentially curable, even in advanced
stages. Hodgkin lymphoma is discussed in detail in
Chapter 5.

Malignant lymphomas, also known as non-Hodgkin
lymphomas and sometimes lymphosarcomas, are malig-
nant neoplasms of the lymphoreticular system. Persons
with genetic, or acquired, immunodeficiency disorders
clearly are predisposed to these malignant neoplasms.
A symptom is swelling of the lymph glands. Diagnosis
is made chiefly by lymph node biopsy to differentiate
lymphoma from Hodgkin disease and other causes of
lymphadenopathy or diseases of the lymph nodes.
Identification of the disease is necessary for proper
treatment, and chemotherapy and radiation are used
with some success. Non-Hodgkin lymphomas cause
more deaths than Hodgkin disease.

NUTRITIONAL IMBALANCE
Nutritional imbalance can cause growth problems, spe-
cific diseases, and even death. Nutritional imbalances,
deficiencies, and excesses are becoming more apparent
as causes of health problems worldwide. Nutritional 
deficiencies can cause grave intellectual and physical 
impairments as well as affect an individual’s overall
well-being. Causes of nutritional imbalances include
malnourishment, vitamin and mineral deficiencies and
excesses, obesity, and starvation.

Malnourishment
Malnourishment (ICD-10: E44.0) may be due to:

• Improper intake of foodstuffs in both quality 
and quantity, as seen in people with alcoholism
(ICD-10:F10.229), anorexia nervosa, and bulimia
or in those who engage in diet faddism

• Improper intake of foodstuffs because of GI prob-
lems, as exhibited in individuals who have no sense
of taste or smell and little tolerance for food, those
with postoperative anorexia, those being treated
with chemotherapy, or those who have a lesion in
the throat

• Malabsorption or poor utilization of foodstuffs, 
as seen when an individual is unable to absorb 
nutrients properly

• Increased need for food or certain nutrients, as seen
in marathon runners, people in a febrile state, and
those with cancer

• Impaired metabolism of foodstuffs, as in both
hereditary and acquired biochemical disorders

• Food and drug interactions, as seen in those taking
corticosteroid medications, which are known to 
deplete muscle protein, lower glucose tolerance, 
and induce osteoporosis

Vitamin Deficiencies and Excesses
Early signs of vitamin deficiency (ICD-10: E56.9) are
generally vague and nonspecific. Vitamin deficiency dis-
eases include scurvy (ICD-10: E54), which is caused by
a lack of vitamin C and is characterized by abnormal
bone formation and hemorrhages of mucous mem-
branes, as well as rickets and some cancers and infec-
tious diseases that are due to a lack of vitamin D
(ICD-10: E55.0) and a prolonged lack of vitamin B12
(ICD-10: E53.8), causing neurological damage. 
Vitamin D deficiency is increasingly common among
all age-groups. Treatment typically consists of a diet
high in protein and the required vitamin. Vitamin 
excess (ICD-10: E669) may occur when people take 
vitamins in an attempt to cover missed or inadequate
meals, when they hope to prevent some disease, or
when they self-treat a condition. Large doses of a num-
ber of vitamins can accumulate in the body and become
toxic. They may cause illness, especially when taken over
a long period of time.

Mineral Deficiencies and Excesses
Minerals are a vital component of a balanced diet.
Mineral deficiencies (ICD-10: E50-E64) of chloride,
potassium, sodium, calcium, and magnesium are the
most common deficiencies. Causes include dietary 
deficiencies and metabolic disorders. Treatment may
involve increasing the intake of a deficient mineral
through foodstuffs or medication or addressing any
underlying metabolic disorder. Mineral excess also
may be caused by diet, medication, or a metabolic
error. Treatment consists of locating the cause and
correcting the problem.

Obesity
Obesity (ICD-10: E66.9) is when body weight is 10%
to 20% above the ideal. Of course, “ideal” is difficult to
determine, and such factors as family history and body
build must be considered. One measure of obesity is a
calculation known as the body mass index, or BMI. This
index expresses the relationship between height and
weight. Another measure, often used in conjunction
with the BMI, is a body shape index, or ABSI. ABSI
accounts for height and is more sensitive to the rela-
tionship between abdominal fat and muscle mass and
bone structure. The Internet provides formulas for 
personal use for both the BMI and the ABSI. 

The cause of obesity may be too many calories, too
little activity, or, less frequently, an endocrine and meta-
bolic problem. In addition, fluid retention may cause an
increase in weight. Treatment may include lowering
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caloric intake, increasing physical activity, or correcting
metabolic disorders. If fluid retention is a problem,
drugs that promote the secretion of urine, or diuretics
may be prescribed, and any underlying cause of the 
retention should be detected and treated.

Also, a number of obese individuals opt for gastric by-
pass or lap band surgery in search of a more permanent
solution to obesity.

Starvation
Causes of starvation (ICD-10: T73.0XXA) include lack
of food or an unbalanced diet over a long period of time,
causing metabolic and physiological body changes. A
starved person generally does not have adequate food,
whereas someone who is malnourished generally has
enough food available but it is of inadequate nutritive
value. Starvation can be the result of illness, poverty,
and poor dietary planning. It is seen at any age; 
however, infants and children aged 1 to 3 suffer more
severely than adults. Pregnant women and elderly 
people are also vulnerable.

OTHER CAUSES OF DISEASE
Some diseases, having no known cause, are described
as idiopathic. When the cause is unknown, the disease
can only be treated symptomatically.

Some diseases are iatrogenic—that is, they are caused
by medical treatment and its effects. For example, the
chemotherapy drugs used to treat some cancers can
cause severe anemia, or hepatitis can develop as a result
of a contaminated blood transfusion. A term closely 
related to iatrogenic is nosocomial. It refers to a 
hospital-acquired or health-care-associated infection.
A nosocomial infection appears 48 hours or more after
hospital admission or within 30 days after discharge.
Another term often associated with disease is sequela.
Sequela is a pathological condition that results from a
prior disease, injury, or attack. For example, a sequela
to polio is paralysis.
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(HERMAN© is reprinted with permission from LaughingStock Licensing, Inc., Ottawa,

Canada. All rights reserved.)

The prognosis for obesity is not good. Although a
small percentage of obese individuals are able to lose
weight, an even smaller percentage are able to maintain
permanent weight reduction. Obesity poses a serious risk
for the development of hypertension and stroke, diabetes
mellitus, gallbladder disease, and heart disease.

Gary Whitlock, a member of a research group at the
University of Oxford in the United Kingdom, reported
the following data gathered from nearly 900,000 men
and women from Western Europe and North America
who participated in 57 studies related to obesity*:

• A BMI over 25 translates to a 40% increase in the
risk of heart disease and stroke and a 60% increase
in the risk of diabetes.

• A BMI over 30 reduces a person’s life span by 
2 to 4 years; a BMI over 40 reduces life span by 
8 to 10 years.

Much media attention regarding obesity has trans-
lated into healthier choices available at school cafeterias
and restaurants and a greater awareness of food choices.

*These data are still referred to today. For Gary Whitlock’s Mortality Trends website, see http://www.mortality-trends.org/.

CHAPTER EPISODE—PART III
Ian has difficulty in his thinking process. He is often
overwhelmed when too much information comes to
him. In the beginning of his recovery, it was much
worse. In time, however, he was able to manage better.
Occupational therapists were helpful in identifying
how Ian could be more productive in some kind of 
vocation.

•  Search the Internet to determine how many individuals
have a TBI each year. Visit other sites that show how
individuals cope with TBI.

•  Might there be any long-term adverse outcomes to
Ian’s injuries?
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SUMMARY
The disease process is varied, complex, and some-
times unknown. When the body is out of harmony,
there is a need for care and treatment. Only when the
disease process is understood are the best care and
treatment possible. The body’s disharmony affects
each individual differently and for many different rea-
sons. Health-care professionals must remain aware of
the person with the illness who is affected by the dis-
ease or disorder.

ONLINE RESOURCES
Body mass index calculator, sponsored by the National Heart

Lung and Blood Institute, National Institutes of Health

http://www.nhlbi.nih.gov/health/educational/lose_wt/BMI/bmicalc 

Burns

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC449823/

Huntington Disease

U.S. National Library of Medicine

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001775/

Immunodeficiency Disorders

http://www.nlm.nih.gov/medlineplus/ency/article/000818.htm

Spider Bites

http://www.medicinenet.com/spider_bites_black_widow_and_
brown_recluse/article.htm

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

CASE STUDIES
Case Study 1

Just off the Oregon coast, a fishing boat filled with
eager tourists pulled out of the harbor on a beautiful,
sunny, cool day. The tide was unusually low as the
boat was crossing the bar. This was the third boat to
go out that morning, and the first two encountered
no problems. This boat, however, was hit broadside
by a wave and capsized. About half of the passengers
were wearing life jackets. Some of the passengers were
trapped below deck in the overturned boat and at-
tempted to break through the glass barriers to swim
to the surface. Hypothermia set in within minutes,
and 10 of the 17 passengers drowned. Two persons
were not recovered.

Case Study Questions
1. Describe the physiological effects of hypothermia.
2. What preventative measures could the tourists have

taken?
3. What preventative measures could the captain of the

boat have taken?

Case Study 2

Jayne and Brandon have three active children, aged 7,
9, and 11. Tonight they have to take the two boys,
Jason and Kyle, to a baseball game and their daughter,
Miranda, to karate practice. Both Jayne and Brandon
leave work a bit early to allow time to take the family
to the local fast-food drive-through. Everyone orders
“supersize.” Jayne drops the boys and Brandon off at
the baseball game and drives the van to karate practice
with Miranda. Jayne and Miranda return to the base-
ball game as the coach is giving his winning players
candy bars, soda, and chips. The family leaves for
home, and on the way, Miranda asks the boys to share
their candy and chips. Mom ponders the nutritional
value of the evening’s meal, activities, and snacks.

Case Study Questions
1. Identify the nutritional implications of the meal.
2. What are the negative and positive effects of tonight’s

activities and the family’s habits?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:

1. Genes inherited from parents

2. Describes condition of a sick 
person

3. Disrupted DNA sequence

4. Smallest microorganism

5. Not in harmony

6. Contains all genetic information

7. Worms

8. Process of engulfing invading 
organisms at the site of infection

9. Caused by treatment

10. Helps assess extent of burns

Short Answer
1. Can you explain the three ways that the body is 

protected from disease?

    a.

    b.

    c.

2. What is the leading cause of death in the United States
for those younger than 35?

3. What are the common predisposing factors for 
disease?

    a.

    b.

    c.

    d.

    e.

4. Briefly describe the three types of monogenic 
hereditary disorders.

   a.

    b.

    c.

5. Identify five groups of microorganisms, and give an 
example of a disease caused by each. 

    a.

    b.

    c.

    d.

    e.

Multiple Choice
Place a check next to the correct answer:

1. Which of the following best describes trisomy 21, 
or Down syndrome?

a. Is caused by a missing gene

b. Is an uncommon birth defect

c. Is indicated by three copies of 
chromosome 21

d. Is caused by an additional X chromosome in
males

2. How are B-cell lymphocytes likely characterized?

a. Provide cell-mediated immunity

b. Are responsible for acquired humoral 
immunity

c. Are the slowest and least aggressive 
responses of antigen contact

d. Are processed in the thymus

3. What is an important key to recall about anaphylactic
shock? 

a. May occur after single or repeated exposures
to an antigen

b. Most often presents mild symptoms of distress

c. Is an example of both B-cell and T-cell 
deficiency

d. Is not an allergic reaction

4. Malignant tumors are best described how?

a. Are circumscribed

b. Are not cancerous

c. Do not spread through the lymphatic system

d. Are characterized by uncontrollable growth
cells

a. Disease

b. Illness

c. Genotype

d. DNA

e. Mutation

f. Virus

g. Helminths

h. “Rule of nines”

i. Phagocytosis

j. Iatrogenic

k. Homeostasis

l. Phenotype
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5. At what point does the risk of diabetes in obesity 
increase by 60%?

a. When the BMI is under 25

b. If there is an additional metabolic disorder

c. When the BMI is over 25

d. The result of mineral deficiencies in the blood

Discussion Questions/Personal Reflection
1. Compare and contrast the two situations that follow.

What potential causes of disease do you think either 
or both persons might have?
Nathan Zimmer lives in an area of northeastern 
Pennsylvania where hydraulic fracturing for natural gas
has elevated methane gas levels in his drinking water.
Sandi Smith lives in rural western Nebraska working
outdoors much of the time managing her wheat farm.

2. Discuss malnourishment and vitamin/mineral deficien-
cies and the influence of poverty.
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Some patients, though conscious that their condition is perilous, recover
their health simply through contentment with the goodness of the
physician. 

— HIPPOCRATES, 460–400 BC

Enkephalin (ĕn•kĕf'a•lı̆n)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:
• Define key terms.
• Define other terms for alternative medicine.
• Identify the growth of complementary and alterna-

tive forms of medical treatment.
• Recall the history and philosophy of conventional

medicine.
• Restate the history and philosophy of alternative

medicine.
• Examine at least five hurdles to clear as society

moves toward integrative health care.
• Apply the points in separating fact from fallacy to

selecting an alternative medical treatment.
• Assess the role of the National Center for 

Complementary and Integrative Health (NCCIH).
• Describe the treatment model of at least five 

alternative health-care providers licensed to 
practice.

• Assess the validity of nonlicensed alternative 
therapies.

• Support the connection of mind and body in 
relation to the disease process.

• Recognize the effects of unexpressed negative
emotions on the body.

• Discuss the importance of laughter and play in
health.

• Explain the importance of personal responsibility in
relation to health.

• List at least four influences of personal lifestyle on
health.

• Assess the influence of stress and distress on health.
• Identify at least three dietary goals for the popula-

tion of the United States.
• Evaluate Dr. Andrew Weil’s philosophy on the 

importance of accepting one’s circumstances in
chronic illness. 

• Compare and contrast conditional and uncondi-
tional love.

• Discuss the effects of spirituality on a healthy
lifestyle.

24

CHAPTER EPISODE—PART I
Jesse Mach, a 56-year-old man, was coming home
from work each day more tired than ever. Sleep and
rest did not seem to increase his energy. Because he
was a 7-year survivor of chronic lymphocytic leukemia,
he was alert to symptoms that might signal a return of
the disease. He and his wife, Lexi, were preparing for
the first vacation they had taken in quite some time—
a trip to France and Spain. Jesse wisely made an ap-
pointment with his primary care provider, who ordered
blood tests. The tests confirmed their suspicions. The
disease had returned. This time, it was also accompa-
nied by hairy cell leukemia. After much discussion and

agreement with the doctor, Jesse and Lexi decided to
take their trip. An appointment was made with the 
oncologist for the week of their return. During the 
vacation, Jesse and Lexi were able to discuss treatment
and what they hoped to do differently for this round
of treatment.

•  Do a little research to determine if/how either type of
leukemia is life-threatening. How do these leukemias 
attack the body? Are they fast- or slow-growing? 

•  What might the discussion about treatment during 
vacation include?
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THE CHANGING CLIMATE 
FOR COMPLEMENTARY AND
ALTERNATIVE THERAPIES
In 2008, $33.9 billion was spent by individuals for alter-
native health care in the United States. Most of this
amount was out-of-pocket expense. Statistics released in
December 2008 from the National Center for Comple-
mentary and Integrative Health (NCCIH) (established
in 1998 by the U.S. Congress) and the National Center
for Health Statistics (part of the Centers for Disease Con-
trol and Prevention) indicate that over 38% of adults and
12% of children in the United States are using some form
of complementary and alternative medicine. That number
has continued to grow. Furthermore, Alan Mozes noted
in a “Health Day” article in 2011 that health-care workers
(doctors, nurses, their assistants, health technicians, and
health-care administrators) are more apt to seek some
form of complementary medicine and/or treatment than
the average population. The most common complemen-
tary medical options sought were massage, yoga, acupunc-
ture, Pilates, and herbal medicines. 

DEFINITION OF TERMS
Many terms are used to refer to alternative medicine: in-
tegrative, complementary, and alternative are increasingly
popular. Practitioners in the field are not totally satisfied
with the terms complementary or alternative that are
often referred to in the NCCIH. Alternative can imply
that one medical treatment is to be used instead of an-
other. Complementary medicine can imply that it is being
used alongside traditional medicine, but the term is
often misspelled and complimentary is used instead—
there is no desire among any practitioners for this form
of treatment to be seen as something “nice.” The term
integrative, introduced by Andrew Weil, MD, promotes
the blending of the best of both conventional and non-
conventional therapies and is ref lected in the tittle.

The authors use integrative to refer to this model
of care and complementary to refer to the therapies
themselves. It should be noted that, increasingly, 
integrative medicine and alternative therapies actually
do complement the more traditional form of health
care.

HISTORY OF CONVENTIONAL
MEDICINE
Conventional medicine can be traced back to René
Descartes (1596–1650), a scientist and philosopher
characterized by his rationalistic and dualistic worldview.
Whether or not intended, his philosophy eventually led
to the separation of the “mind” from the “body.” Today’s

specialization of various branches of medicine and treat-
ment by body systems is partly a result of this separation.
During the mid-19th century, the discovery of disease-
producing microbes and Louis Pasteur’s (1822–1895)
theory that germs caused illness opposed the earlier 
theory and approach to medicine that such microbes 
became infectious only if conditions inside the body
were out of balance. Modern medicine went on to 
expand its role in the treatment of illness.

The development of microscopy, bacterial cultures,
radiography, vaccines, and antibiotics led medical sci-
ence more into the germ theory of disease and away
from the idea that an individual had an important 
role to play in his or her own health. Medical schools
organized into various departments, forcing students to
focus their studies on one organ at a time, independent
of all other organs. Even today, diseases are identified
by a specific organ or system—gallbladder disease
(ICD-10: K81.0), colitis (ICD-10:K50.10; inflamma-
tion of the large intestine), prostatitis (ICD-10: N41.9;
inflammation of the prostate gland). Even cancers are
named by the organ they affect. This terminology 
diverts attention away from the interrelatedness of 
all parts of the body as one whole person. This system-
based approach to medicine was coined allopathic med-
icine by the German physician and chemist Samuel
Hahnemann (1755–1843), who questioned the inher-
ent limitations of this form of treatment.

HISTORY OF ALTERNATIVE
MEDICINE
As early as 5000 BC, healing traditions from Chinese
medicine and ayurvedic medicine, which is practiced in
India, were based on the belief that health represented a
balance and harmony that included body, mind, and
spirit. Health was linked to harmony, whereas disease was
linked to disharmony or imbalance. Even Hippocrates
(477–360 BC), the father of Western medicine, recog-
nized and taught that health depended on living in 
harmony with life forces.

Although conventional medicine is unsurpassed in
its treatment of acute life-threatening illness and 
injuries, alternative medicine practitioners recognized
that the most effective form of health care treats a 
person’s entire being and educates and empowers 
individuals to take personal responsibility for their
health.

INTEGRATION OF BOTH WORLDS
The most sensible form of health care for individuals seek-
ing treatment would be a form of integrated medicine
where practitioners in both worlds accepted conventional
and complementary methods of treatment. There are a
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number of health-care issues to address, however, as so-
ciety advances toward such integration:

1. Controlling spiraling health-care costs resulting
from the need for and the use of increased 
technology.

2. Spending “little” to treat the cause of chronic 
disease but spending “much” when major illness
results.

3. Spending huge sums on heroic measures, 
especially at both ends of life.

4. Ignoring lifestyle causes of diseases and 
disorders.

5. Integrating preventive medicine with rescue 
medicine.

6. Learning not to rely on only drug-based therapies
to bring relief.

7. Seeking answers that address the root causes of
health problems.

8. Obtaining increased insurance coverage for 
complementary therapies.

While progress has been made in a number of
these areas, there still is a long way to go. Changing
the paradigm is not easily accomplished when the 
issues are so very personal or force recognition of the
fact that the current mode of medical care often lacks
in progress.

SEPARATING FACT FROM FALLACY
Moving more toward integrative medicine has been
slow, due in part to the skepticism of many traditional
providers. An individual seeking to embrace a partic-
ular alternative or complementary method of care has
to determine who the legitimate providers are and
separate those who would do no harm from those
whose particular treatment protocol has little or no
value. The Mayo Clinic has gathered and summarized
recommendations on how to evaluate the success 
of any alternative medicine treatment. Consider the
following main points when evaluating any kind of
health-care information:

• Seek information from the most recent date.
• Search major medical centers, universities, govern-

ment agencies for data.
• Be wary of commercial sites on the Web or those

loaded with advertisements.
• Watch for such red flag words such as miracle cure,

purify, and detoxify.
• Look for clinical studies and randomized, controlled

trials.
• Seek providers who work collaboratively with 

conventional practitioners.
• Get information about licensure, certification, 

and appropriate credentials.

• Remember that “natural” does not always mean
“safe.”

• Discuss any alternative treatment with the primary
care provider.

• Be very careful of drug interactions when using any
dietary supplements.

Another method of evaluation considers the licen-
sure of alternative practitioners. Although their number
has greatly increased, not all are licensed or regulated
in their practice by the states in which they work. 
Osteopaths, chiropractors, and acupuncturists are 
licensed in every state. Naturopaths are licensed in
Alaska, Arizona, California, Connecticut, Hawaii,
Idaho, Kansas, Maine, Minnesota, Montana, New
Hampshire, Oregon, Utah, Vermont, and Washington.
Five Canadian provinces, the District of Columbia, and
the U.S. territories of Puerto Rico and the U.S. Virgin
Islands also license naturopaths. Homeopaths are 
licensed only in Arizona, Connecticut, and Nevada.
Midwives and massage therapists are licensed in all
states. Many licensed practitioners incorporate one or
more of the alternative methods of treatment identified
in their practices. NCCIH, one of the 27 institutes and
centers that make up the National Institutes of 
Health, was charged with studying the various forms 
of alternative therapies to separate fact from fallacy 
and to present their findings to the public. Four main
categories are identified here.

Alternative Systems of Medical Practice
There are a number of alternative medical systems to
consider. Two of these alternative forms are also classi-
fied as ancient healing systems—Ayurveda and tradi-
tional Chinese medicine.

Ayurveda is based on a 5,000-year-old system from
India. It identifies three fundamental energies impor-
tant to the mind and body: Vata (wind), Pitta (fire), and
Kapha (earth). Each person holds a unique proportion
of these three, usually with one being dominant. The
goal is to keep the forces in balance. This system stresses
mind–body practices such as yoga and meditation.
Proper nutrition, herbal medicines, and massage are
also involved.

Traditional Chinese medicine (TCM) is as ancient as
Ayurveda. TCM is based on  the five elements of fire,
earth, metal, water, and wood. The feminine aspect of
life, or yin, and the male element of life, or yang, are 
included. Some authorities refer to this system as “ancient
medicines” and include Asian, Pacific Islander, American
Indian, and Tibetan practices. TCM considers qi 
(pronounced “chee”) to be the life force or energy that
flows in channels or meridians to all parts of the body to
nourish, protect, and heal.

Acupuncture is a common component of TCM, 
as is acupressure and moxibustion, massage, herbal
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medicine, meditation, and exercise (often in the form
of tai chi). Acupuncture is placement of very thin,
sterile, flexible needles into one of the 365 points
along 12 meridians of the body to transmit qi 
(Fig. 2.1). Moxibustion practiced today uses various
substances to apply heat to a broad area of skin. The
direct heat source helps to relax muscles and relieve
aching and mild pain without making skin blisters, 
as was often the case in the ancient moxibustion 
technique.

Homeopathy is a system of healing developed and
published by Samuel Hahnemann in 1796. He be-
lieved that low doses of certain substances, prescribed
in miniscule amounts, could bring about a cure. The
idea is that highly diluted substances leave an “energy
imprint” in the body and stimulate the immune sys-
tem, thereby helping to cure an illness. This system
is generally accepted in England, parts of Europe, and
India. Homeopathy is increasingly known in the
United States, but there is much controversy sur-
rounding it.

Naturopathy is a system of medicine that stresses
prevention and the use of nontoxic, natural therapies.
Naturopathy treats the whole person and stresses a
positive mental attitude and a healthy lifestyle that
includes exercise, sleep, and a healthy diet. Nutri-
tional supplements, vitamins and minerals, and phys-
ical modifications in breathing and posture may be
emphasized.

Additional Therapies Referred 
to as Alternative
Bioelectromagnetic or bioenergetic therapies concentrate
on modifying the disease processes by directing energy
(electrical or magnetic) within or through the body.
Drugs and surgery are not used. Healing touch and
therapeutic touch are also included. Bioelectromagnetic
therapy encourages the individual to be aware of the
body’s own signals or energy field and strives to help
create a more healthy or positive energy force.

Diet and nutrition therapies emphasize general 
dietary goals, in particular ensuring sufficient amounts
of essential fatty acids, amino acids and enzymes, and
minerals and vitamins. Most conventional practitioners
stress diet and nutrition as well.

Herbal medicine therapies use any number of herbs
to assist in the healing process. The practice of herbal
medicine is considered mainstream in many cultures.
Much of modern traditional medications are based on
the use of herbs. Although herbal medicines do not go
through the rigor of approval by the U.S. Food and
Drug Administration (FDA), the World Health 
Organization has indicated that the historical use of
herbal preparations is evidence of safety unless there is
scientific evidence to the contrary. Attention to FDA
rulings is beneficial, however. For example, dietary sup-
plements that contain synthetic ephedrine (used mostly
for weight loss) are not permitted for distribution.

Manual healing methods include osteopathic med-
icine, chiropractic, and massage therapy. Osteopathy
was founded in 1874 by Dr. Andrew Taylor Still, who
believed the musculoskeletal system played a more sig-
nificant role than is usually believed in allopathic med-
icine. Osteopathic manipulation is often used to deal
with the body’s dysfunction. Many osteopaths also
practice conventional medicine. Chiropractic officially
began in 1895. Much like osteopathy, chiropractic
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Figure 2.1  Acupuncture needles used in traditional Chinese
medicine.

CHAPTER EPISODE—PART II
After vacation, Jesse keeps his appointment with the
oncologist. They discuss treatment and the number
of ways it has been improved since he was last
treated. He is reminded, however, that recovery is
still difficult but that remission is a very strong pos-
sibility. Jesse tells the oncologist that he would like
to add some alternative therapy to his treatment—
namely acupuncture and the part of mind–body
medicine he believes is known as psychoneuroim-
munology. The physician is a little surprised by Jesse’s
wish but understands when he is told that Jesse’s 
oldest daughter is a nurse practitioner and has dis-
cussed with him how these avenues of treatment
might enhance his more traditional therapy.

•  Was it helpful that Jesse shared his ideas with his 
oncologist? Why or why not?

•  What might the oncologist wish to do?
•  What can Jesse do to see that his treatment plan is in-

tegrated with both the traditional and the alternative
forms of care?
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principles involve spinal biomechanics and muscu-
loskeletal, neurological, vascular, and nutritional rela-
tionships. Massage therapy is well known and has
been increasingly popular in the past decade, especially
in sports medicine arenas. There are a number of dif-
ferent techniques, but all apply therapy with gliding
strokes, kneading, rubbing, percussion, and sometimes
vibration. Thai massage uses the elbows, knees, and
feet as well as the hands in application of the massage
to provide therapeutic relief.

Mind–body medicine integrates the mind and body
and teaches that, medically, each system is equally sig-
nificant. Biofeedback may be used to help train individ-
uals to become more aware of the body’s signals.
Psychoneuroimmunology is another concept used in
mind–body medicine; it is derived from -logy (“study
of”), psych- (“mind”), neuro- (“brain”), and immuno-
(“immune system”). This system promotes a strong in-
terrelatedness among emotions, stress, and the body’s
reaction through the immune system. Participants are
taught how to use relaxation and visualization to reduce
stress in their lives. Deep breathing from the di-
aphragm, meditation, repetitive exercise and/or prayer,
progressive muscle relaxation, yoga or tai chi, and im-
agery may be used as part of this therapy. Hypnotherapy
may be suggested. The use of humor and laughter, jour-
naling exercises, music, dance, and art also may be used
as therapy.

NCCIH has a comprehensive website that dissemi-
nates up-to-date information on which complementary
and alternative modalities work and why. One of the
goals of the NCCIH is to promote the integration of
scientifically proven complementary and alternative
modalities into conventional medicine. Fact sheets are
available that cover general information about comple-
mentary and alternative medicine on specific topics and
treatments.

Whether only traditional medicine is embraced, only
alternative medicine is embraced, or the two are inte-
grated, there are several general themes that run through
all three possibilities. Those themes are identified here.

THE MIND’S CONNECTION 
WITH HEALTH AND DISEASE
It is difficult to identify or even define the mind. The
writer Candace Pert, PhD, has described the mind as
“an enlivening energy in the information realm
throughout the brain and body that enables the cells to
talk to each other, and the outside to talk to the whole
organism.” The mind has everything to do with health.
Moods and attitudes embodied in a person’s emotions
are part of the mind’s physical expression. Emotions 
affect all of the organs and tissues. Negative emotions
have a negative effect on health, especially over a long

period of time; positive emotions have a positive effect
on health.

It appears that sustained negative emotions over a
long period of time can seriously hinder the body’s im-
mune system and keep it from functioning at an optimal
level. Such links between the psychological state and
the body’s biological processes call on the medical com-
munity and each individual to pay closer attention to
emotions and levels of stress.

Managing Negative Emotions
Humans are emotional creatures. Feelings of joy, 
sorrow, anger, jealousy, love, resentment, fear, and hate
are part of existence. How those emotions are dealt with
has much to do with physical health.

Emotions may be categorized as positive or negative.
Fear is a negative emotion if, for instance, it prevents
functioning as normal human beings; it is a positive
emotion if it cautions safety. Anger or resentment may
cause the fist to clench, breathing to accelerate, the
heart to pound, the head to ache, and muscles to
tighten. Feelings of despair, panic, depression, fear, and
frustration cause the healing resources of the human
brain to be underutilized.

It can be helpful to realize that negative emotions
that are not dealt with in a wholesome manner probably
express themselves physically in the body. Some indi-
viduals may be sensitive to and recognize the physical
signals given by the body. All too often, however, these
negative emotions are “buried” somewhere in their
inner consciousness and later may exhibit themselves
during an illness. Even then, illness may not be attrib-
uted to repressed negative emotion. The kind of disease
that results from unexpressed negative emotion is called
psychosomatic illness. The symptoms of the disease are
very real but are likely the result of one or more unex-
pressed negative emotions. Individuals must learn how
to express negative feelings without destroying them-
selves or others if they wish to live a healthy life.

28 Diseases of the Human Body

Table 2.1 Some Positive Ways to Work Out
Negative Emotions

Weed the garden
Scrub and wax a floor
Run a mile—or several
Ride a bike
Beat a pillow
Relax in a tub
See a counselor
Wash the car
Play with a puppy or kitten
Lift weights
Cry, weep
Accept yourself
Read a funny book or go to a funny movie. Laugh!
Roll up the car windows; scream a little or a lot
Make certain there is someone who loves you unconditionally.
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Teach clients to check their bodies to see which part
is most affected the next time anger or other emotions
have a negative effect. If they can feel a headache com-
ing on, can feel the fire in the gut, or feel the heart
pounding, it is important to remember that there may
be the need of an emotional release.

Enhancing Positive Emotions
When individuals have a great will to live and expect
the best in life, their brains have a greater ability 
to produce chemicals, such as endorphins and
enkephalins, that have a very positive effect on the
body. For example, a sense of joy may warm the body,
cleanse the spirit, relax muscles, lighten air passages,
and generally make people feel good all over. Laugh-
ter, one sign of positive emotion, has often been de-
scribed as “internal jogging.” Despair and joy cannot
be experienced at the same time. Therefore, it is im-
portant for individuals to allow, even plan for, laughter
and play in their lives.

There are several examples of the use of laughter
and play in today’s health care. The late Dr. O. Carl
Simonton, a noted radiation oncologist, told of his
work with teaching cancer patients how to juggle. 
On his first visit, he gave individuals a set of juggling
bags and some simple instructions. He juggled 
for them and told them to practice every day and that
they would do some juggling together each time they
met. Simonton reported that this activity (1) enabled

him and his clients to develop a relationship outside
of “doctor-client,” (2) encouraged a lot of laughing 
together, and (3) gave the client something other 
than an illness to think about. Simonton also pro-
moted the healing aspects of music, specifically the
psychoneuroimmunological effects of active drum-
ming. Dr. Simonton popularized the mind–body con-
nection in fighting cancer and helped push the
once-controversial notion into mainstream medicine.
Simonton died at the age of 66 from an unfortunate
accident, but many carry on his work at the Simonton
Cancer Center. 

They say laughter is the best medicine, and it 
appears there may be some truth to the statement.
The art of laughter yoga was developed in 1995 by
Dr. Madan Kataria, a physician practicing medicine
in India. Intrigued by the claimed health benefits of
laughter, he started a laughter club with people just
telling jokes. Today, there are over 6,000 laughter
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REALITY EPISODE

Marcia was in the middle of a devastating divorce. She was
trying hard to maintain control and move forward. To assist
in that process, she sought counseling and learned about
grieving. At one point, the counselor challenged Marcia:
“When are you going to get angry?” That question made
Marcia instantly angry, and she retorted, “I already did
that.” The counselor explained what happens when anger is
repressed, where and how it often surfaces physiologically,
and how to realistically express the anger in order to release
it. The counselor gave Marcia several possibilities of how
she might release her anger. The one that was of most in-
terest to Marcia was putting old bottles and jars into a
heavy-duty plastic bag and smashing them with a hammer,
all the while allowing the surfaced thoughts to be expressed
verbally.

Although Marcia felt a little silly, the next time she was
really angry, she rushed to the garage, grabbed a big bag,
and headed for the jars. She stopped short, however, when
she spotted the cast-off pottery her husband (a novice pot-
ter) had abandoned when he left. She became excited. She
threw a bunch of the pottery pieces into the bag, closed it,
and gave the first big smash with the hammer. Then she hit
the bag again. The shouting followed as she continued to
smash the pottery. Afterward, she did not recall what she
had said, but she was on the floor of the garage, crying,
laughing, and feeling so good. Marcia also realized for the
first time the rage she had been feeling and how much
lighter she felt now.

Describe what is good about this activity. What might
have happened had Marcia not discovered a way to release
her anger?

❉

HERMAN© is reprinted with permission from LaughingStock Licensing Inc., Ottawa,
Canada. All rights reserved.
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clubs in 60 different countries. Usually the sessions
start with a warm-up, which includes stretching and
some body movement to help establish a feeling of
playfulness. This is followed by exercises of deep
breathing from the diaphragm. Then the laughter 
begins. With names like “the milkshake laugh” and
“the lion laugh,” it comes as no surprise that these 
exercises are quite childlike. Children can be our
models, because children are great laughers, and they
laugh even without jokes. 

The well-known story reported by Norman
Cousins in Anatomy of an Illness tells how laughter
helped in healing his illness. He watched old Marx
Brothers movies several times a day, laughing to near
tears. Following this time of laughter, he was always
able to function without pain medication for a greater
period of time.

PERSONAL RESPONSIBILITY
Because the body is not indestructible, individuals
need to be taught self-care and responsibility from
birth. Often, however, it is not until individuals see
someone become disabled or die that they gain a
proper appreciation for their own bodies. From the
moment of birth, the road to death begins. And dur-
ing the period of life, individuals make choices about
their body’s well-being. Early in life, individuals are
taught and learn by observation of those close to them
either to respect or to ignore their bodies.

If individuals accept themselves, feel self-worth, and
are taught well, they are able to listen to their body’s
signals and seek necessary attention. There is little or
nothing a medical practitioner can do when the body
breaks down if one does not want help or is unwilling
to ask for it.

Andrew Weil, MD, says that the most common
correlation between mind and healing in people with
chronic illness is total acceptance of the circumstances
of a person’s life, including illness. This acceptance
seems to allow and encourage a profound internal re-
laxation that enhances a person’s spirit and immune
system.

INFLUENCE OF LIFESTYLE
Lifestyle is an individual’s consistent, integrated way
of life, as typified by mannerisms, attitudes, and pos-
sessions. From the time a person is born, choices are
made that influence lifestyle. These influences come
from the following: modeling of family members and
peers, education and knowledge, personal attitudes,
degree of self-confidence, individual responsibilities,
where the individual is in life, and life’s opportuni-
ties. From this list, it is clear that individuals have a

great deal of control over their own lifestyles.
Lifestyle choices have great influence, whether pos-
itive or negative, on personal health and the health
of others. Parents who provide a model of healthful
living influence their children toward a healthy
lifestyle.

Personal responsibility requires a person to act
safely in a potentially dangerous situation. Conversely,
being responsible for oneself requires that the individ-
ual avoid potentially harmful behaviors and attitudes,
such as smoking, failing to exercise, driving without a
seat belt, or disregarding treatments prescribed by
health-care providers. It requires individuals to listen
to their bodies. Living a healthy lifestyle can lessen
one’s chances of developing heart disease, diabetes, 
hypertension, and other chronic diseases. It is unfor-
tunate, however, that disease can still ravage the body
even when an individual exercises regularly, eats
healthy foods, maintains a proper weight, sleeps well,
manages distress appropriately, never smokes or uses
recreational drugs, and rarely drinks. As you learned
in Chapter 1, there are still many predispositions to
disease not managed by one’s choices. 

If individuals seek an integrative approach to health
care, they must remember that they have a personal re-
sponsibility to share all of their treatment methods with
their primary care provider. The traditional or allopathic
practitioner should be a part of an individual’s decision
to seek complementary or alternative therapies. Like-
wise, an alternative practitioner must be aware of any
treatment the individual is receiving from the allopathic
practitioner.

Value of Good Nutrition
Gluttony is not a secret vice.—Orson Wells 

Improper nutrition may result in disorders or dis-
eases. Bowel cancer is more common among groups of
people who consume high amounts of animal fat and
little fiber. There also is evidence that breast cancer may
be linked to a high-fat, low-fiber diet and that where
there is high meat consumption, cancer mortality rates
are correspondingly high.

The Dietary Goals for Americans, adapted from the
U.S. Department of Agriculture, includes the ABCs
with the following suggestions:

A. Aim for Fitness
• Aim for healthy weight.
• Be physically active each day.

B. Build a Healthy Base
• Let the Food Pyramid guide choices.
• Choose a variety of whole grains daily.
• Choose a variety of fruits and vegetables daily.
• Keep food safe for eating.
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C. Choose Sensibly
• Choose a diet low in saturated fat and choles-

terol and moderate in total fat.
• Choose beverages and foods to moderate intake

of sugars.
• Choose and prepare foods with less salt.
• Drink alcoholic beverages only in moderation, if

at all.

It is important to realize that individuals have the
power to improve their lifestyle by eating properly each
and every day. Good nutrition can make a difference—
if not in prolonging life, at least in enabling individuals
to face life’s stresses with greater ease.

Stress and Distress
It is generally believed that biological organisms re-
quire a certain amount of stress in order to maintain
their well-being. Stress is always present. “Good”
stress enables the body to meet the challenges of
everyday activity. For example, stress keeps individuals
alert when driving in heavy traffic or helps them re-
spond to needs of family members in crises. Without
a correct balance of stress, people would be unable to
respond to any stimuli.

Distress, however, tends to be a negative influence.
When distress occurs in quantities that the system
cannot handle, it may produce pathological changes.
These stressors can be either a person or a condition;
some examples of stressors are children, spouses,
bosses, unemployment, weather, traffic, noise, money,
school, environment, retirement, divorce, death, 
disease—any change that occurs in life. The amount
of distress experienced depends a great deal on how
individuals respond to these stressors.

The recognition of stressors in life and their subse-
quent management constitute one of the keys to a
healthy lifestyle. It has been shown that good nutrition,
proper exercise, and a quality support system can help
alleviate distress.

LOVE, FRIENDSHIP, 
AND SPIRITUALITY
We learn in most psychology classes that we must love
ourselves before we can love another. But what is love?
In his book Love, Leo Buscaglia defined love as “a
learned, emotional reaction. If we wish to know love, we
must live love, in action.” Love is spontaneous. If some-
one is loved, share that love now. Love must be given
unconditionally. (Striking evidence of the positive effects
of unconditional love comes from the successful use of

pets in various kinds of therapy.) To expect something
in return for love is an error. We love because we feel it
and want to share it. And we never “run out of” love.

Friendship is one part of love. Everyone needs at
least one friend or mentor with whom he or she can
share anything at any time. The friend must love un-
conditionally and not expect anything in return. Friend-
ship may be short-lived or lifelong. Whatever the
duration, friendships enable growth and development
and are to be encouraged.

Not every person embraces religion or senses a strong
spiritual influence in life, but all have witnessed its in-
fluence in the life of someone some time. Some call it
worship. Others call it prayer. For many, it may be
meditation. Yoga has been very helpful to some; for
others, it is a mental discipline. The experience is a 
devotion, a setting aside, an adoration, a refreshing, or
an enlightening. It may include service, witnessing,
sharing, and a sense of community and belonging.
Whatever it is, it is a very personal experience.

Practitioners of integrative health recognize the
worth of such experiences in a person’s life. A faith in
something or someone greater and more powerful than
oneself can make coping with the most desolate of times
a little less difficult.
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CHAPTER EPISODE—PART III
The outcome of Jesse’s diagnosis is not known at this
point, but can you talk a little about what difference,
if any, complementary therapies might make in his
treatment? 

•  What mind–body therapies might he have chosen? 
•  What would you choose in the same circumstances?

SUMMARY
Complementary therapies and integrative medicine play
an important role in the treatment of diseases and dis-
orders in today’s climate. The greatest success in treat-
ment will be seen in clients cared for by health-care
practitioners who are able to integrate the traditional
and alternative modalities, who are effective in encour-
aging their clients to be open and honest about their
choices, and who are unafraid to take a bold step for-
ward in uncharted waters.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at 
http://davisplus.fadavis.com. Keyword Tamparo.
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ONLINE RESOURCES
Complementary and Alternative Medicine: Evaluate Treatment

Claims 

http://www.mayoclinic.org/healthy-living/consumer-health/
in-depth/alternative-medicine/art-20046087 
http://www.fda.gov
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CASE STUDIES
Case Study 1

Joyce Garcia, a 64-year-old surgical nurse, is diagnosed
with breast cancer. After consulting with her primary
care provider, undergoing mammography and ultra-
sonography, and seeing a specialist, a treatment proto-
col is determined. Joyce undergoes a lumpectomy. The
lymph nodes are found to be clear of the cancer. Radi-
ation treatment follows. Joyce notifies her closest
friends and the women in her Bible study group. She
asks for prayer and support. She uses visualization in
her healing. She visualizes the cancer as a black, nasty-
looking glob being removed in its entirety from her
breast. Joyce’s recovery is uneventful, and she regularly
returns to her primary care provider for evaluation. She
is so grateful that breast self-examination helped her
find the lump.

Case Study Questions
1. Identify the conventional and traditional methods of

treatment that Joyce sought.
2. Are there any other complementary therapies that

might have helped in Joyce’s recovery?

Case Study 2

Robert Busabarger, MD, is the only physician in a
small rural East Coast village. He is all things to all
people—physician, counselor, surgeon, obstetrician,
pediatrician, and psychiatrist. He works 10-hour days
and is rarely away from his practice unless on the ocean
in his fishing vessel. He is frustrated that there is never
enough time to meet all the needs of his clients as fully
as he would like.

Case Study Questions
1. How might Dr. Busabarger use complementary thera-

pies with his clients and decrease his workload?
2. Discuss how clients in this kind of setting might be able

to help Dr. Busabarger and each other obtain medical
treatment that treats the “whole” person.

National Center for Complementary and Integrative Health

http://nccih.nih.gov/

The Healing Art of Laughter 

http://www.mondaymag.com/news/146909085.html
http://www.laughteryoga.org/english
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5. What are four constructive outlets for expressing
negative feelings that might be beneficial to an 
individual?

    a.

    b.

    c.

    d.

Multiple Choice
Place a checkmark next to the correct answer.
1. What term does Andrew Weil, MD, use for nontradi-

tional medicine?

a. Complementary

b. Holistic

c. Alternative

d. Integrative

2. Which of the following statements is true concerning
conventional medicine?

a. It is often referred to as allopathic or tradi-
tional medicine.

b. It was strongly influenced by Chinese and
Ayurvedic medicine.

c. It treats a person’s entire being and 
empowers an individual to take personal 
responsibility.

d. It does not include specialization as various
branches of medicine.

3. Which of the following group of alternative 
practitioners are licensed in only a few states?

a. Naturopaths

b. Homeopaths

c. Midwives

d. Acupuncturists

4. Acupuncture, often a component of TCM, likely 
includes what other practices?

a. The use of nutritional supplements, vitamins,
and minerals

b. Especially encourages laughter yoga

c. Moxibustion and tai chi

d. Using highly diluted substances to leave an 
imprint on the body
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:

1.  Father of Western
medicine

2.  NCCIH

3.  Licensed in every
state

4.  Philosopher of
conventional 
medicine

5.  Medicine from
India

a. René Descartes

b. Ayurvedic medicine

c. Hippocrates

d. Osteopaths, chiroprac-
tors, and acupuncturists

e. National Center for
Complementary and 
Integrative Health

f. Naturopaths and 
homeopaths

Short Answer
1. What are four of the health-care issues most important

to you that society must address in advancing toward
integrative care?

    a.

    b.

    c.

    d.

2. When evaluating any alternative form of medicine, what
are four main points you might consider? 

    a.

    b.

    c.

    d.

3. Traditional Chinese medicine (TCM) can be identified
by three main philosophies. Can you name them?

    a.

    b.

    c.

4. Create a day’s eating plan to allow for four servings of
fruits and vegetables.
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2. Share a cartoon, joke, or funny story with a classmate.
Describe how you felt after sharing a laugh.
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5. When clients are taught how to use relaxation, 
visualization, deep breathing, and progressive muscle
relaxation, they are embracing what form of medical
practice?

a. Manual healing methods

b. Mind–body medicine

c. Bioenergic therapies

d. Herbal medicine therapy

Discussion Questions/Personal Reflection
1. Identify a negative emotion you have difficulty 

expressing. Discuss with a friend what may be the 
consequences of such repression.
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Adjuvant analgesics
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Cordotomy (kŏr•dōt'ō•mē)
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Hold on, hold on to yourself, for this is gonna hurt like hell. 
—SARAH MCLACHLAN

Nociceptive pain
(nō''sı̆•sĕp'tı̆v pān)

Nonopioids (nŏn•ō'pē•oyds)
Opioids (ō'pē•oyds)
Prostaglandins
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(nū''rō•mŏd'ū•lā•tŏr)

Neuropathic pain
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Neurotransmitter

(nū''rō•trăns'mı̆t•ĕr)
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CHAPTER EPISODE—PART I
Allan is 76 years old. He is retired and goes regularly
to the neighborhood gym. He has been physically 
active all his life. Most of his friends are from the gym.
Recently, Allan has been having some pain issues in
his lower back and down his legs. He changed his
stretching routine and that helped some. He would
take a couple of Tylenol before going to the gym,
which helped for a while. This morning when he
awoke, he had trouble walking because the pain was
so bad.

•  Is Allan’s workout routine the source of his 
discomfort? Explain your answer.

•  What might be the next step for Allan?

● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Summarize three types of pain clinics.
• Discuss the major barriers to pain management.
• Describe pain.
• Discuss the purpose of pain.
• Compare and contrast acute and chronic pain.
• Explain nociceptive pain and neuropathic pain and

give examples of each.
• State five factors that influence how pain is 

experienced.
• Explain the gate control theory of pain.

• Critique the two most common pain assessment
tools.

• List and describe the types of OTC medication
therapies for treating pain.

• List and describe the types of prescription medica-
tion therapies for treating pain.

• List and describe the types of complementary 
therapies for treating pain.

• Discuss the role of placebos in pain management.
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debilitating, interfering with sleep and daily activities.
What is pain? What purpose, if any, does it serve?
What happens in the body when a person feels pain?
How is pain assessed? What are the different types of
pain? Can pain be treated? If so, how? 

Pain is an expanding science, and an increasing num-
ber of specialty clinics are emerging. The International
Association for the Study of Pain (IASP) identifies the
following models for pain treatment:

Pain clinic: Usually outpatient, these clinics focus
mainly on diagnosis and management of individu-
als with chronic pain. The focus most likely is on
specific pain issues, such as back pain or headache,
but these clinics can also provide treatment for
general pain conditions.

Multidisciplinary pain clinic: These clinics may be 
inpatient or outpatient and include specific 
treatment. They provide services from different
health-care professionals, who can assess and 
manage physical restoration or rehabilitation and
medical needs and can provide educational and
psychological services.

Multidisciplinary pain center: This is usually found in 
a medical school or teaching hospital. The pain
center provides the most complex model for 
managing and treating pain. Pain centers also 

PAIN AND ITS TREATMENT MODELS
Pain affects everyone at one time or another. It can be
acute or chronic. Many diseases and disorders of the
human body are accompanied by pain. It is feared by
many people, as much as or more than the diseases
themselves. Pain is one of the most common com-
plaints of those seeking medical attention. Pain can be
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engage in research. Two of the earliest multidiscipli-
nary pain centers were the University of Washington
in Seattle and the City of Hope Medical Center in
Duarte, California.

EFFECTIVE PAIN MANAGEMENT
According to the Agency for Healthcare Research and
Quality (AHRQ), a federal agency established in 1989,
there are three major barriers to effective pain manage-
ment: (1) the health-care system, (2) health-care pro-
fessionals, and (3) clients. The health-care system is
often slow to hold itself accountable for assessing and
relieving pain. Many professionals suggest that assess-
ment of pain be included when measuring vital signs,
such as temperature, pulse, respiration, and blood pres-
sure. Pain assessment would be the fifth vital sign. It
is helpful to remember that heart rate and blood pres-
sure may increase with acute pain but not necessarily
with chronic pain. The belief is that routinely assessing
and relieving pain can prove more cost-effective than
ignoring the issue. Health professionals are not always
educated about the meaning of and assessment of pain
management and may be concerned about the use of
opioids (narcotics), mainly due to possible addiction.
Clients and their families also have concerns about opi-
oid use and potential addiction. They may believe that
chronic pain cannot be effectively treated. Health-care
professionals can be frustrated in their attempt to treat
individuals who experience pain, especially when its
cause is not readily identifiable. Clients in pain may be
frustrated and confused, too, especially if the pain is
unbearable. In all situations, education is a key element
for health-care professionals and for clients and their
families.

WHAT IS PAIN?
Definition of Pain
In dictionaries, pain (ICD-10: R52 or G89.X) is de-
fined as a sensation of hurting or of strong discomfort
in some part of the body, caused by an injury, a disease,
or a functional disorder and transmitted through the
nervous system. A nurse, Margo McCaffery of Los 
Angeles, worked for years with clients in pain and 
conducted extensive research in the field of pain. She
defines pain as “whatever the experiencing person says
it is, existing when he or she says it does.” This defini-
tion is perhaps the most useful because it acknowledges
the client’s complaint, recognizes the subjective nature
of pain, and implicitly suggests that diverse measures
may be undertaken to relieve pain.

The IASP and the American Pain Society define pain
as an unpleasant sensory and emotional experience arising
from actual or potential tissue damage or described in
terms of such damage. Again, this definition further 
confirms the multiple components of pain in a person’s
psychological and physiological existence. Pain is the most
common complaint of persons seeking medical attention.

Acute Pain

Acute pain (ICD-10: R52 or G89.1X*) is a helpful warn-
ing that something is wrong in normal body functioning.
It warns of inflammation, tissue damage, infection, injury,
trauma, or surgery somewhere in the body. Acute pain is
often accompanied by anxiety. It is usually sudden and
can last for hours or days, perhaps even longer. Such pain
may manifest as an increase in heart rate, blood pressure,
and muscle tension and a decrease in salivary flow and
gut motility. The primary goal of treatment is to diagnose
the source of pain and remove it. Acute pain disappears
once the underlying cause of the pain is treated.
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Chronic Pain

Approximately 100 million adults in the United States
suffer from chronic pain  (ICD-10: G89.2x or G89.4).
This type of pain often starts as acute pain but con-
tinues beyond the normal expected time for resolution.

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.

HERMAN© is reprinted with permission from LaughingStock Licensing Inc., Ottawa,

Canada. All rights reserved.
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Chronic pain is no longer useful or beneficial. It may
be described as a pain that recurs. It can be debilitat-
ing, exhausting an individual’s physical and emotional
resources. It is often difficult to manage, can aggravate
other health conditions, and may lead to depression
and anxiety. Complete relief of chronic pain does 
not always occur. In 2011, the Institute of Medicine
reported that “the annual cost of chronic pain in the
U.S. is estimated to be $560-$635 billion, including
health care expenses and lost productivity.” In light of
this information, the treatment goal of chronic pain is
to minimize the pain and maximize a person’s func-
tioning. The intent is to decrease the level of pain so
that everyday activities can be performed. Because of
this goal, a multidisciplinary approach to treatment 
is often necessary. This approach blends physical,
emotional, intellectual, and social skills.

Chronic pain can further be described as:

1. Nociceptive pain
2. Neuropathic pain

Nociceptive pain is sometimes called tissue pain. It
is derived from damage to tissues rather than nerves
and is experienced mostly in the back, legs, and arms.
The nerve cells (called nociceptors) carry the pain sensa-
tion to the spinal cord, where it is then relayed to the
brain. This pain is well localized, often has an aching
or throbbing quality, and is constant. The pain is called
somatic if it is the result of damage or injury to muscles,
tendons, and ligaments, usually in the back and thighs.
Somatic pain may be further classified as cutaneous if
the pain comes from the skin, or deep if the pain comes
from deeper musculoskeletal tissues.

Neuropathic pain comes from a nervous system 
lesion. It may be further identified as neural pain if 
the lesion is in the brain or spinal cord. It is referred to
as peripheral neuropathic pain if the lesion is along the
cranial or spinal nerves (see Chapter 10). Neuropathic
pain is often described as severe, sharp, stabbing, burn-
ing, cold, numbing, tingling, or weakening. Some 
individuals feel the pain move along the nerve path
from the spine to the extremities. This type of pain does
not usually respond to routine analgesics.

It is quite possible for individuals to experience 
nociceptive and neuropathic pain at the same time in
certain conditions. Specialists in pain management 
define additional types of pain. The most common are
listed here:

• Angina pain (ICD-10: R07.2) occurs when the
blood supply to the heart muscle is disrupted. It 
is often described as crushing or tightness and 
burning pain in the chest.

• Breakthrough pain (ICD-10:R52) results from the
reoccurrence of chronic pain that earlier responded
to pain management.

• Malignant (cancer) pain (ICD-10: G89.3) comes
from cancer (tumor, abnormal growth) or the treat-
ment for cancer (surgery, radiation, chemotherapy).

• Phantom limb pain (ICD-10: M79.2) is the pain felt
from an amputated body part. Military personnel who
suffered the loss of a limb often describe this pain as
squeezing or burning. The brain mistakenly interprets
the nerve signals as coming from the missing limb.

• Psychogenic pain (ICD-10: F45.41) is often experi-
enced by individuals with psychological disorders.
They have very real pain but without a physical cause.

The Experience of Pain
How pain is experienced is based, in part, on several
variables:

1. Early experiences of pain. Did management of pain
in the past have a positive or negative impact?
Generally, a person’s fear of pain increases with
each pain experience.

2. Cultural backgrounds. Research shows that culture
generally does not influence how a person perceives
pain but does influence how a person responds to
pain. Early in life, children learn from those around
them. For example, children may learn that a sports
injury does not hurt as much as trauma from an au-
tomobile crash. Further, they learn what behaviors
are acceptable or unacceptable. These behaviors 
vary among cultures. Rarely are these expectations
changed; in fact, these perceptions are believed to
be normal and acceptable.

3. Anxiety and depression. Does anxiety increase or 
decrease pain? Is depression the cause or result of
pain? Some believe there is a relationship between
anxiety and depression and pain. The longer the
duration of pain, the greater is the occurrence of
depression. It is important to address anxiety and
depression when treating individuals in pain.

4. Age. Pain perception does not change significantly
with age, yet the way an elderly person responds to
pain treatment may differ from that of a younger
person. For example, as a person ages, a slower
metabolism and greater ratio of body fat to muscle
mass dictates that a smaller dosage of analgesics
may be required.

5. Sex. Recent research suggests that females and
males experience pain differently. In fact, females
demonstrate a greater frequency of pain-related
symptoms in more bodily areas than do males. In
addition, when pain-free individuals were exposed
to a variety of painful stimulus, females exhibited
greater sensitivity to the experimentally induced
pain than did males. It was also evident that women
attach an emotional aspect to the pain they experi-
ence, while men concentrate only on the physical
sensations they experience. This sensory focus for
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men allowed them to endure more pain and suffer
less than the women.

GATE CONTROL THEORY OF PAIN
What occurs at the cellular level when pain is experienced?
The gate control theory of pain, created by P. D. Wall 
and Ronald Melzack, offers a useful model of the physi-
ological process of pain. Gate control is recognized as a
major pain theory.

According to the gate control theory, pain is a balance
between information traveling into the spinal cord
through large nerve fibers and information traveling into
the spinal cord through small nerve fibers (Fig. 3.1).
Without any stimulation, both the large and small nerve
fibers are quiet, and the substantia gelatinosa (SG)
blocks the signal to the transmission cell (T cell) con-
nected to the brain. The “gate is closed,” and there is no
pain. With pain stimulation, small nerve fibers are 
active. They activate the T-cell neurons but block the
SG neuron, making it impossible for the SG to block
the T-cell transmission to the brain. The “gate is open” 
and there is pain. In other words, pain is experienced

whenever the substances that tend to propagate a pain
impulse across each “gate” in a nerve pathway overpower
the substances that tend to block such an impulse.

Studies of coping factors support a wider version of
the gate control theory. These factors are to be consid-
ered before determining treatment for pain, and they
raise several questions:

1. How well is the client experiencing life?
2. Does the client have pain, and if so, does he or she

think that it is under control?
3. Does the client feel adequately informed about the

painful condition?
4. Is the client occupied? How does the individual fill

his or her time?
5. Is the client coping with other problems?
6. Does the client feel dissatisfied with his or her past

life, or does he or she have any substantial regrets?
7. Are there any reasons why the client may not be

coping?

Answers to these questions may help determine the
best treatment protocol for pain, but they are not always
easily related by clients to health-care professionals.
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Figure 3.1  The gate control theory of pain transmission. The substantia gelatinosa (SG) accepts input both from large-
diameter (nonpain) and small-diameter (pain) nerves. Based on the rate of input, the SG allows either the pain or nonpain
stimulus to be passed on to the transmission cell (T cell) and up to the brain. Because nonpain impulses travel faster than
pain impulses, stimulation of nonpain fibers can override the transmission of pain. In addition, the brain has an inhibiting influ-
ence both on the SG and the spinal cord that can work to limit the perception and reaction to pain. (From Starkey, C. Therapeutic

Modalities for Athletic Trainers. Philadelphia: FA Davis, 1993, p 28, with permission.)
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ASSESSMENT OF PAIN
Pain gives the body warning and often is accompanied
by anxiety and the need to relieve the pain. Pain is
both sensation and emotion. As noted earlier, it can
be acute or chronic. Health-care professionals may
find the following mnemonic tool useful for assessing
a client in pain:

P = place (client points with one finger to the location
of the pain)

A = amount (client rates pain on a scale from 0 
[no pain] to 10 [worst pain possible])

I = interactions (client describes what worsens the
pain)

N = neutralizers (client describes what lessens the
pain)

The scale of 0 to 10, as described in the mnemonic,
is a useful method of assessing pain. Further pain as-
sessment skills include observing the client’s appearance
and activity. Monitoring the client’s vital signs may be
of value in assessing acute pain but not necessarily
chronic pain.

To assess the pain of children or those with some
cognitive dysfunction or dementia, a “smiley face” model
often proves beneficial (Fig. 3.2). The first smiley face
shows a content or happy face with no pain or hurt,
whereas the last face shows pain that “hurts worst.” 
Individuals are asked to point to the face that describes
his or her smile. Note the faces are on a numeric scale.

TREATMENT OF PAIN
The objective of pain treatment is to remove or correct
the cause of pain or to lessen its severity; however, there
can be a lag in time between identifying the cause of
the pain and providing relief. Treatment is diverse and
can be difficult. Pain relief is not a “one-size fits all”
proposition. A multidisciplinary approach to chronic
pain management is often most successful but is not
always available to everyone. This team approach in-
volves both medical and nonmedical personnel and

may include any number of approaches. There are 
several integrative/complementary pain control proto-
cols that may be effective. Treatment of pain depends
on the type of pain. Medications, too, are different in
their pain control management.

Medications
Medications tend to be the main treatment of choice for
many clients experiencing pain. Analgesics, anesthetics,
and anti-inflammatory agents may be prescribed to de-
crease or eliminate pain, although they do not eliminate
the cause of pain. Analgesics can be opioid (formerly
referred to as narcotic) or nonopioid (formerly referred
to as non-narcotic) or prescription or over-the-counter
(OTC) and can be of varying strengths. Opioid anal-
gesics may include morphine-like drugs, whereas non -
opioid drugs include acetaminophen and NSAIDs. 
A third category of drugs called adjuvant analgesics
include those whose primary purpose is not generally
used or prescribed for pain. For example, drugs used for
depression may be prescribed to effectively treat pain.
Other adjuvant medications include those used for
seizure control and corticosteroids. Medication may be
administered orally, intravenously, nasally, by injection,
or from a skin patch. Additionally, medications may be
used alone or in conjunction with other treatment
modalities.

Nonprescription Drug Therapy

OTC medications may be useful in relieving milder
forms of pain. These medications include acetamino-
phen (Tylenol) or such NSAIDs as aspirin, naproxen,
or ibuprofen. Both acetaminophen and NSAIDs can
relieve pain due to muscle aches, but NSAIDs are able
to reduce inflammation as well. There are many
creams and salves on the market that can reduce pain.
These topical analgesics give a “warm” sensation when
applied to the area. Capzasin is known to give a “hot”
feeling to the skin. Salicylates that have the pain-
relieving substance found in aspirin, such as Asper-
creme and Bengay, can provide pain relief from
arthritic pain.
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Figure 3.2  Pain assessment scales for adults and children.
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Nonprescription medications are taken so readily
and freely by consumers that warning labels are often
ignored. Those warnings, however, are quite important.
Gastroenterologists advise all their clients that aceta-
minophen and NSAIDs can have an adverse effect on
the digestive system. For example, the second major
cause of ulcers is the overuse of NSAIDs. Long-term
use of these medications should be monitored by a pri-
mary care provider who can help weigh the benefits of
the drug treatment against possible side effects.

Prescription Drug Therapy

Prescription drug therapy may include muscle relaxants,
antianxiety medications, antidepressants, prescription
NSAIDs, steroids, and opioids.

Muscle relaxants have an overall sedative effect on
the body and act on the brain rather than the muscles
to create a total-body relaxant. They can be beneficial
for muscle spasms and early treatment of low-back
pain and can aid in sleep when pain keeps individuals
awake. Side effects should be carefully considered.
They can be habit-forming and may create changes in
sleep cycles.

Antianxiety and antidepressant medications help to 
reduce depression and anxiety, but some can also reduce
pain in muscles and joints. They can be particularly
helpful for migraine headaches and neuropathic pain.
These medications are powerful central nervous system
depressants that may be used alone or in conjunction
with other analgesic medications.

Prescription NSAIDs reduce inflammation and 
pain when they block enzymes and prostaglandins
(proteins) made by the body. Prostaglandins cause
pain when they irritate nerve endings, but they also
help to protect the stomach lining, so blocking this
enzyme may produce an adverse effect. These drugs
do not alter a person’s cognitive functioning, cause 
respiratory depression, or cause nausea. A common
NSAID is Celebrex, which carries the additional
warning of risk for heart attack and stroke.

Steroids are very potent anti-inflammatory drugs that
also reduce pain. They work directly on the brain’s

chemistry to elevate mood and reduce pain. Unfortu-
nately, steroids can suppress the body’s immune func-
tion, cause fluid retention and weight gain, worsen
diabetes, and reduce bone density when used for long
periods of time.

Epidural steroid injections are very useful in alleviating
pain that radiates from the lower back into the leg (as
seen in spinal stenosis [ICD-10: M48.00]) or neck pain
that radiates into the arm. The physician uses x-ray 
fluoroscopy to guide the needle directly into the neural
foramen or the point where the affected nerve root exits
the spinal canal to bathe the inflamed nerve root, thus
reducing irritation and pain. These injections do not
have the side effects attributed to oral steroids.

Opioids are strong and potentially addictive; there-
fore, they are to be carefully monitored by the provider
giving the prescription. While opioids do not actually
rid a person of pain, they work to separate or distance
individuals from the feeling of pain. Common opioids
are codeine, hydrocodone, oxycodone, and morphine.
They are effective pain relievers for all types of pain.
There are, however, side effects such as impairment of
mental function, constipation, and interaction with
acetaminophen.

Research indicates that health-care professionals and
family members tend to undermedicate for pain because
of incorrect assumptions, prevailing attitudes, the com-
plexity of pain assessment, and unfounded fears, mainly
those of addiction (psychological dependence). However,
no medical research testifies to such an addiction. In 
fact, the use of opioids is indicated in many cases of pain
management, and evidence is overwhelming that such
fears are greatly exaggerated. Untreated pain adversely
affects pulmonary, gastrointestinal, and circulatory sys-
tems and can cause insomnia, depression, and irritability
if the pain becomes chronic. Pain must be reduced for
healing to occur.

Patient-Controlled Analgesia Pump

A common treatment of some pain is the patient-
controlled analgesia (PCA) pump. The pump allows
clients to administer their own pain medication, offering
some sense of control of the pain, which is an important
psychological benefit. In PCA, the amount of drug dis-
pensed by the pump is determined by the primary care
provider. The device is designed to not release more than
the prescribed amount within a set period of time, thus
guarding against overmedication. Clients who should
not use a PCA are those with hypersensitivity to the
medication used, those with physical impairments that
make it difficult to activate the pump, and those with
any emotional or cognitive disability.

Intrathecal Drug Delivery

This method to control pain is similar to the PCA
pump except that a surgeon places a medicine pump in
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REALITY EPISODE

Leslie Suianoa suffers from serious chronic pain that is diffi-
cult to relieve. She is 78 years old and is surprised when her
primary care provider cautions her about preventing falls
and suggests she use a walker or a cane. She comments, 
“I thought you were just increasing my pain medication; 
I can walk just fine.”

What is the concern of the primary care provider? Of the
client?

❉
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a small pocket under the skin that delivers medicine
from the pump to the intrathecal space around the
spinal cord. This system can provide significant pain
control with far fewer drugs than required with pills.

Surgery

Surgery for the treatment of pain is not normally con-
sidered until after all other treatments have failed.
While surgery may reduce pain, it also can permanently
damage the ability to feel other sensations. When nec-
essary to block the transmission of pain or to remove
the cause of pain, surgery may include such procedures
as neurotomy, the dissection or division of a nerve;
cordotomy, the surgical division of one or more of the
lateral nerve pathways emerging from the spinal cord;
and the removal of any causative factor. 

Placebos

An interesting phenomenon is the use of placebos in
pain management. A placebo is defined as a medication
that produces an effect in a client because of its intent
rather than because of its specific physical or chemical
properties. In the placebo effect, the treatment works
because the person believes it to be effective. When such
placebos are used, studies show that 20% to 40% of those
with objective stimuli report pain relief, at least for a
short time. This is a powerful example of the mind–body
connection. The placebo effect results from the natural
production of endorphins and enkephalins in the
descending control system. The more cues the client 
receives about the placebo’s effectiveness, the more likely
it will be effective in relieving pain.

Mobile Technology to Manage Chronic Pain

While not an actual treatment for pain, the use of a mo-
bile electronic device may be used to help manage pain.
Smartphones can be equipped with applications to
monitor pain levels, connect to peer-support programs,
or connect with the primary care provider. They can also
collect data and track changes in pain, mood, and med-
ication use. Many clients using this technology reported
that they felt like they had greater control over their
pain.
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CHAPTER EPISODE—PART II
Allan is not happy about taking medications in order
to feel comfortable. When the pain made it hard to
walk, however, he knew something was wrong. He
called his primary care provider (PCP). After a thor-
ough examination, including x-rays and blood work,
an oral steroid was prescribed. When the PCP called
3 days later to report his findings on the x-rays and
blood workup, he asked about the pain level. Allan
reported that in a day, his pain was gone. All the
blood work was normal. However, the x-rays showed
some moderate to severe degenerative changes at the
L4-L5 level, as well as possible spinal stenosis. An-
terolisthesis also was revealed. Conservative treatment
was discussed, including a steroidal injection, and a
physical therapy appointment was made.

•  Using your medical dictionary, summarize the x-ray
findings.

•  Because Allan does not like to take medications, what
would you say to him about both the oral and the in-
jectable steroid? Identify the classification of these
medications. 

COMPLEMENTARY THERAPIES
The following pain treatments have proved effective in
the treatment and management of pain, and they illus-
trate the blending of traditional and complementary
medicine. Many, if not all, are used in conjunction with
more traditional pain control, creating an integrative
approach.

Physical Therapy
Physical therapy is a common adjunct to other pain
therapies. By improving movement and body function
that has been impaired by injury or disability, pain is 
reduced. Various stretching and movement exercises are
shown to be pain relieving. Physical therapists may 
also use ultrasound for pain treatment. Using sound
waves, ultrasound generates heat within a body part and
stimulates blood flow circulation. Physical therapy
sometimes includes warm water therapy pools in which
clients exercise. Regular exercise and movement will
also improve muscle tone, strength, and flexibility—all
of which help to lower pain levels.

Biofeedback
Biofeedback is aimed at helping an individual gain vol-
untary control over normally involuntary physiological
functions. Various forms of electronic feedback pro-
duced by monitoring physiological events may promote
blood flow and reduce muscle tension, which in turn
may reduce the concentration of neurotransmitters at
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the site of pain. The client has sensors attached to the
skin with a device to measure the temperature of the
skin site, which registers the tension in sore muscles.
As the client relaxes, the blood flow increases with the
temperature rise. After 10 to 12 sessions, the biofeed-
back procedure becomes so ingrained that the client is
able to call on it whenever pain relief is needed.

The Association for Applied Psychophysiology and
Biofeedback recommends the use of biofeedback for
controlling pain for migraine headaches (ICD-10:
G43.9x), tension headaches (ICD-10: G44.20X), and
certain types of chronic pain.

Relaxation
Relaxation therapy can be used to modify muscle tension
that is believed to cause or exacerbate pain. The individ-
ual is taught a series of techniques for relaxation to be
used any time pain occurs. This includes both visual 
imagery and body awareness to move a person into a
deep state of relaxation. Relaxation therapy is especially
successful when used in conjunction with biofeedback
and imagery. Almost all people experiencing pain benefit
from some form of relaxation. It also helps combat 
fatigue (ICD-10: R53.x) and muscle tension.

Imagery/Visualization
Imagery is used to produce relaxation and increase the
production of endorphins and enkephalins. It may con-
sist of slow, rhythmic breathing with a mental image of
comfort and relaxation. The person imagines and con-
centrates on a pleasant scene or experience and is taught
to relax. To be effective, imagery necessitates a positive
relationship to the image scene; otherwise, the imagery
may only exacerbate the pain. To be effective, the
guided imagery should be done for at least 5 minutes,
three times a day.

Hypnosis
Hypnosis is a method of achieving a state that resembles
sleep but is induced by a hypnotist, who makes readily
accepted suggestions to the client. Autohypnosis, or 
self-induced hypnosis, is most effective when a person
is motivated—and pain is a strong motivating force.
Autohypnosis can be learned in a few hours. The mech-
anism whereby hypnosis works is thought to be medi-
ated by the endorphin system. It is especially useful 
in clients with burns. The period of pain relief 
from hypnosis is from 4 to 6 hours, and the time of 
relief is extended with repeated hypnotic reinforcement.
Hypnosis is also helpful in the management of psy-
chogenic pain.

Transcutaneous Electrical Nerve
Stimulation
Transcutaneous electrical nerve stimulation (TENS) is a
therapeutic procedure that uses TENS pads to induce an

electrical impulse in the large nerve fibers that carry non-
pain information to block or reduce the transmission of
painful impulses. The electrodes are connected by lead
wires to a stimulator called a TENS unit, and the fre-
quency and intensity of the electric current can be varied.
The current produces a tingling, vibrating, or buzzing
sensation in the area of pain. It is used by physical ther-
apists for both acute and chronic pain. For example, it
may be used on a surgical client to stimulate the nonpain
or noxious receptors. This is consistent with the gate con-
trol theory and explains the effectiveness of cutaneous
stimulation when applied to the same area as the injury.

Massage
Massage consists of manipulation, methodical pressure,
friction, and kneading of the body. Oils or creams may
be used to increase stimulation. Massage may be per-
formed over or around an area of pain or at trigger
points. This type of treatment stimulates blood flow, in-
duces relaxation, and increases the production of endor-
phins and enkephalins. Massage also promotes comfort
because it promotes muscle relaxation. The adjustment
of joints in the spine and neck given by a chiropractor
or an osteopath can be used in conjunction with massage
therapy. Otherwise, massage is generally provided by
massage therapists or physical therapists.

Humor, Laughter, and Play
Norman Cousins, former editor of the Saturday Review,
popularized the concept of making laughter and humor
an antidote for pain. While quite ill in the hospital, he
discovered he could go much longer without his pain
medication when he had been doing a great deal of
laughing. He watched comedy films and read humorous
books. Humor and laughter control pain in four ways:
(1) by distracting attention, (2) by reducing tension, 
(3) by changing expectations, and (4) by increasing 
production of endorphins and enkephalins—the body’s
natural painkillers. Dr. Franz Ingelfinger, former editor
of the New England Journal of Medicine, stated that
“building a positive focus in your life—which includes
a regular dose of laughter—can play a key role in sup-
porting the body’s ability to heal itself.”

Play is another activity that is helpful in reducing pain,
even for the severely debilitated person. Play can be child-
like or quite adult. Consider the following: Two toddlers,
riding tricycles, approach the charge nurse on the floor
of the burn unit in a major city hospital. The burns of
both are obvious, but their “race” through the corridors
has become part of their treatment. One child is quite
concerned over the loss of his baseball hat—a gift to all
the children from a Major League team. The reason for
the concern? All the children were leaving shortly to play
ball with one of the therapists. Who can play ball without
a cap? The tricycle race and the game afterward focus the
child’s attention on play—not on pain.
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Music
Many health-care providers and dentists have discovered
that music helps to alleviate pain. Dentists know that
some clients are receptive enough to music to have their
teeth extracted without anesthesia. Some hospitals allow
music to be piped into their surgical rooms because it
puts both clients and practitioners in a more relaxed state.

John Diamond, MD, practices preventive medicine
and psychiatry in Valley Cottage, New York, and spent
more than 25 years researching music and its therapeu-
tic value and life-enhancing quality. His books The Life
Energy in Music, volumes 1, 2, and 3, are particularly
interesting to any person seeking more knowledge
about music therapy and its healing powers.

A recent study conducted on 60 individuals who had
experienced pain for an average of 6.5 years were able to
reduce both their pain level and the depression related
to the pain by about 20% when they listened to music
for 1 hour per day for 7 days. Music is a safe and inex-
pensive way to help clients reduce their pain level and
give them a measure of power over their symptoms.

Acupuncture
Acupuncture, which originated in China more than
5,000 years ago, began to receive attention in Western
culture in the 1970s and was approved by the U.S. Food
and Drug Administration in 1997. Acupuncture is a
technique for treating certain painful conditions and for
producing regional anesthesia via the passage of long,
very thin needles through the skin to specific points.
The free ends of the needles are twirled or, in some
cases, used to conduct a weak electric current. Most
acupuncturists use only 10 to 12 needles per treatment,
and the person feels only a slight pricking sensation
when the sterile, disposable needles are inserted. The
treatment is painless and can take anywhere from a few
seconds to 45 minutes.

Acupuncture appears to stimulate release of the
body’s natural painkillers, endorphins and enkephalins.
It has been suggested that acupuncture influences the
production and distribution of neurotransmitters
and neuromodulators, which in turn modifies the
person’s perception of pain. Acupuncture, used as
treatment for pain, is most effective in the treatment
of postoperative pain (ICD-10: G89.18), dental pain
following surgery, neck pain (ICD-10: M54.2), my-
ofascial pain syndrome (ICD-10: M79.1 or M60.9),
muscle tension headaches (ICD-10: G44.20X), and
migraines (ICD-10: G43.XX)

Aromatherapy
Aromatherapy is the use of essential oils found in plants
and herbs to relieve pain. This therapy is used exten-
sively in Europe. Some believe the effects of the oils

come from their pharmacological properties and their
small molecular size, making them easier to penetrate
the body tissues. Health-care professionals may use 
essential oils in massage to relieve pain and induce sleep.
Oil baths, hot and cold compresses, or a simple topical
application can also help alleviate pain. A very warm
compress of eucalyptus oil on the forehead can help 
relieve stress and reduce headache pain.

Therapeutic Touch and Reiki
Therapeutic touch is a technique that has been taught
to thousands of practitioners. The practitioner begins
the therapeutic touch session with a client assessment
wherein the practitioner places his or her hands 2 to
6 inches above the client’s body and makes slow,
rhythmic hand motions to find blockages in the
client’s energy field. The practitioner’s hand motions
then replenish the client’s energy field. The session
lasts about 20 to 25 minutes. In therapeutic touch,
there usually is no physical touching of the client.
Sometimes, however, touching may be necessary, es-
pecially in pain associated with fractures or physical
trauma. Proper use of therapeutic touch has been
shown to reduce pain and ease problems associated
with the autonomic nervous system.

Reiki is similar. It is a Japanese technique that pro-
motes stress reduction and healing. It is based on a 
“laying on of hands” that enables a “life force energy”
to flow from one individual to another. The idea is that
when one person’s life energy is low, illness and stress
may follow. When life energy is high, a person is
healthy and happy. Reiki technique is used to enhance
the energy in an individual. To be most effective, the
technique requires that the receiver accept responsibility
for his or her role in the healing experience.

Yoga/Tai Chi
Yoga, which means “union,” is a system of beliefs and
practices whose goal is to teach mind and body unity.
In the Western world, yoga generally is associated with
physical postures, relaxation, and regulation of breath-
ing. These yoga poses and exercises are often used in the
treatment of pain to promote relaxation, aid circulation,
reduce fatigue, lower blood pressure, regulate heart rate,
stimulate particular body areas, strengthen muscles, and
develop flexibility. Tai chi, a common Chinese practice,
consists of gentle, graceful, movements found to be a
safe way to relieve arthritis pain and gain balance,
strength, and flexibility. Tai chi is used to promote the
movement of energy through the body. For the best 
results, yoga and tai chi should be practiced regularly.
Both have become very popular in the United States in
the past decade, with most health and fitness clubs 
offering classes for participants.
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CHAPTER EPISODE—PART III
Between Allan’s appointment with the physical therapist
(PT) and his actual visit, the pain returned. He quit
going to the gym for several days. The pain was a little
more tolerable, but he was very unhappy about not being
able to work out. The PT was quite helpful in identifying
the types of exercises Allan could do without causing
more harm. It meant changing his routine a little, but
Allan thought it might work. He was also more accept-
ing of a steroid injection if necessary.

•  What is the client’s main concern here? The PCP’s
concern? The PT’s concerns? 

•  If the steroid injection is recommended, will it correct
Allan’s problem? What are the limitations of these 
injections?

•  If neither an adjusted exercise regimen nor steroid injec-
tions lessen Allan’s pain, what other options are there?

health-care professional and the person in pain benefit
most when both are willing to investigate many forms
of pain management to determine what best suits the
individual’s needs.

Finally, a useful attitude toward pain management is
captured in the following statement by David Black in
The Laughter Prescription: “Pain is an energy monster,
we give it the power to hurt us. And we take that power
away—depending on how we choose to view ourselves.
All pain is real, but you can change your reality.”

ONLINE RESOURCES
American Pain Society

http://www.ampainsoc.org

Association for Applied Psychophysiology and Biofeedback

http://www.aapb.org

International Association for the Study of Pain

http://www.iasp-pain.org

The Institute of Medicine. Relieving Pain in America. A Blueprint

to Transforming Prevention, Care, Education, and Research. 

Washington, DC: The National Academies Press; 2011.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at 
http://davisplus.fadavis.com. Keyword Tamparo.

CASE STUDIES
Case Study 1

Brenda, a 56-year-old carpenter, injured her back years
ago, had major surgery, and felt “normal” within 
6 months. She returned to work and for 3 years was ac-
cident free. Then she reinjured her back four times within
a 3-year period. Physical therapy and analgesia were un-
satisfactory. She was referred to a multidisciplinary pain
center when nothing seemed to control the pain, and she
began missing too much work and could not pay her bills.
At the pain center, she saw a medical doctor, a psychol-
ogist, a social worker, an occupational therapist, and 
a pharmacist. Her husband was involved in the pain 
assessment as well and was interviewed separately by
team members. At the end of the daylong session,
Brenda and her husband met with the team, who dis-
cussed their findings and detailed their treatment plan.

Case Study Questions
1. What do you think the team advised Brenda to do?
2. Why do you think the team involved her husband?
3. What else would you advise?

Case Study 2

John, a 35-year-old stockbroker, is near death. His
treatment for pancreatic cancer has been discontinued.
He rates his pain as a 9 on a scale of 1 to 10. He is not 
receiving the maximum dosage of opioids that he could
receive. When you, as a health professional, talk with
him about his pain, John responds, “My wife says 
I’m strong enough to take it.” John’s wife is his main
caregiver.

Case Study Questions
1. Discuss the assessment of John’s pain. Can further pain

assessments be done?
2. What strategies might be used in working with John?

And with his wife?

Case Study 3

Ten-year-old Madison was riding the brand-new
scooter she received from her parents as a birthday gift.
Going down a rather steep hill, Madison lost control of
the scooter around the curve at the base of the hill and

SUMMARY
Despite its multitude of forms and sometimes highly
subjective qualities, pain is real. Pain is to be understood
and accepted in the terms of the person experiencing it,
because each person experiences pain differently. Pain
should be managed as aggressively as its cause. The
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sideswiped a tree. Her parents rushed her to the emer-
gency department, where she was treated and sent home
with instructions for her care, including a medication for
pain. Her parents gave her the acetaminophen every 3
to 4 hours, but it was not adequately addressing her pain.
The physician from the emergency department did not

want the parents to administer any other medication 
because it could mask further symptoms.

Case Study Question
1. Discuss what complementary therapies could be used

to relieve Madison’s pain.
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REVIEW QUESTIONS
Matching
Match the following by placing the correct letter in the 
column:

1. Finds and replenishes a 
person’s energy field with
rhythmic hand movements

2. Electric impulses block
transmission of painful 
impulses

3. Characterized by manipula-
tion, pressure, friction, and
body kneading

4. Slow, rhythmic breathing 
accompanied by a mental
picture of relaxation

5. Long, hair-thin needles
placed into the skin produce
regional anesthesia

6. Achieves a state similar to
sleep

7. Uses essential oils and plants

8. Gentle movements to move
energy through the body

9. Blocks enzymes and
prostaglandins

10. Sometimes called issue pain

Short Answer
1. What is the 1 to 10 scale tool used for?

2. What are three major barriers to effective pain 
management according to the AHRQ?

    a.

    b.

    c.

3. What is the term for morphine-like drugs used to 

control pain? 

4. Clients with cancer experience what type of pain? 

5. Pain that comes from a nervous system lesion is called 

what? 

Multiple Choice
Place a checkmark next to the correct answer:

1. Acute pain is pain that:

a. Is no longer useful

b. Starts slowly but lasts a long time

c. Provides a warning that something is wrong

d. Is difficult to manage

2. Biofeedback is a complementary therapy used in treat-
ing pain for:

a. Epilepsy

b. Low blood sugar

c. Migraine headaches

d. Psychogenic pain

3. Which of the following is/are a variable(s) considered in
the experience of pain?

a. Cultural background

b. Height and weight

c. Pulse and blood pressure

d. Gate control theory

4. What might nonprescription drug therapy include?

a. Muscle relaxants

b. Antidepressants and antianxiety medications

c. Steroids

d. Topical analgesics

5. An Iraq war veteran who lost a leg might feel what kind
of pain? 

a. Psychogenic pain

b. Phantom limb pain

c. Peripheral neuropathic pain

d. Angina pain

a. TENS

b. Acupuncture

c. Massage

d. Therapeutic
touch

e. Tai chi

f. Imagery

g. Physical 
therapy

h. Hypnosis

i. Relaxation

j. Biofeedback

k. Aromatherapy

l. Reiki

m. NSAIDs

n. Nociceptive
pain
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Discussion Questions/Personal Reflection
1. Identify the two definitions of pain given in the text. 

Explain what pain means to you.

2. Of the pain therapies outlined in the text, which have
you tried? What works best for you? Which would you
like to try the next time you have pain? Which therapy
would you never try, and why?
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ETIOLOGY OF INFECTIOUS AND

COMMUNICABLE DISEASES
EMERGING AND REEMERGING INFECTIOUS

DISEASES
PANDEMICS

H1N1 Flu 

Escherichia coli O157:H7

Lyme Disease

Coronaviruses: Severe Acute Respiratory
Syndrome and Middle East Respiratory
Syndrome 

INFECTIOUS DISEASE AS POTENTIAL
WEAPONS
Anthrax

Botulism

Plague (Pneumonic)

Smallpox (Variola)

Tularemia (Typhoidal or Pneumonic)

Viral Hemorrhagic Fevers

MOSQUITO-BORNE DISEASES
West Nile Virus

Malaria

VIRAL INFECTIONS
Common Cold

Influenza

MULTIDRUG-RESISTANT ORGANISMS
Methicillin-Resistant Staphylococcus Aureus

IMMUNOSUPPRESSANT DISEASES
Chronic Fatigue Syndrome

HIV Infection/AIDS

INFECTIOUS AND COMMUNICABLE
DISEASES OF CHILDHOOD AND
ADOLESCENCE
Infectious Diarrheal Diseases

Rubeola (Measles)
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What is to give light must endure burning. 
—VIKTOR E. FRANKL
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Compare and contrast infectious and communicable

diseases.
• Recall at least five reasons for the surge in new 

infectious and communicable diseases.
• Identify and define emerging and reemerging 

infectious diseases.
• Explain the health crisis from antimicrobial 

resistance.
• Identify the peculiar nature of the H1N1 virus.
• Discuss the route of food-borne infection caused 

by Escherichia coli O157:H7.
• Summarize the prognosis of E. coli O157:H7.
• Identify the etiology and three stages of Lyme 

disease.
• Discuss the infectious characteristics of severe acute

respiratory syndrome (SARS).
• Assess the current threat of Middle East respiratory

syndrome (MERS).
• Describe the six infectious diseases that could be

used as possible weapons.
• Explain the four characteristics of Category A 

diseases as potential weapons.
• Compare/contrast the three forms of anthrax.
• Recall how botulism has been used in warfare.
• List the signs/symptoms of pneumonic plague.
• Discuss the pros and cons of keeping the smallpox

virus. 
• Explain the treatment protocol for tularemia.
• Identify the four main groups of viral hemorrhagic

fevers.
• Summarize the treatment for hemorrhagic fevers. 

• Restate the preventative methods for West Nile
virus.

• Recall the etiology of malaria and the threat to
travelers.

• Discuss alternative therapies for the treatment of
colds and influenza.

• Recall the treatment of influenza.
• Summarize the possible prognosis of MRSA.
• List two major criteria used to diagnose chronic 

fatigue syndrome.
• Discuss the etiology of HIV/AIDS.
• Recall the number of persons living with

HIV/AIDS in the world.
• Compare/contrast the common infectious and

communicable diseases of childhood and 
adolescence.

• Identify the etiology of infectious diarrheal 
diseases.

• Recall the etiology and incubation period of 
rubeola.

• Distinguish rubeola and rubella.
• Define the classic symptoms of mumps.
• Describe the treatment of varicella.
• Describe the infectious period of erythema 

infectiosum (fifth disease).
• Discuss the two stages of pertussis.
• Explain measures to prevent diphtheria.
• Outline preventive strategies for tetanus.
• Discuss inoculation schedules for children 

and adults.
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● key words
Anorexia (ăn•ō•rĕk'sē•ă)
Antipruritic (ăn''tı̆•proo•rı̆t'ı̆k)
Antipyretic (ăn''tı̆•pī•rĕt'ı̆k)
Arthralgia (ăr•thrăl'jē•ă)
Bacteremia (bak-t -'rē-mē- )ee

Orchitis ( r•kī'tı̆s)
Rhinitis (rī•nī'tı̆s)
Scotomata (skō•tō'mă•tă)
Sepsis ('sep-s s)
Spirochete (spī'rō-kēt)

e

eEnanthems (ĕn•ăn'thĕms)
Exanthems (ĕg•zăn'thĕms)
Leukopenia (loo''kō•pē'nē•ă)
Myalgia (mī•ăl'jē•ă)
Nosocomial (näs ´kōmē l)ee
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ETIOLOGY OF INFECTIOUS 
AND COMMUNICABLE DISEASES
As we learned in Chapter 1, infection is a major cause
of disease. An infectious disease is caused by a microor-
ganism that can transfer to new individuals. It may or
may not be easy to catch and is thus not a great threat
to others. A communicable (or contagious) disease is an
infectious disease that is readily transmitted from one
individual to another, either directly or indirectly.
Table 4.1 lists several communicable diseases, their
methods of transmission, and incubation periods. The
Centers for Disease Control and Prevention (CDC),
the World Health Organization (WHO), and the
National Foundation for Infectious Diseases supply 
a great deal of detail related to infectious and com-
municable diseases. Their websites are particularly 
informative.
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CHAPTER EPISODE—PART I
Rodney is a single father, widowed when his wife
died of cancer shortly after their son, Jed, was born.
He brings Jed to the pediatrician for his 3-month
well-baby examination. Rodney is concerned about
vaccinations for Jed. He is reluctant to give permis-
sion for the vaccinations because he believes they
may cause other problems, especially autism. The 
pediatrician explains to Rodney that Jed is due for a
series of vaccinations that include the following: 
hepatitis B (not given at birth), rotavirus, DTaP,
Hib, PCV, and IPV. Rodney reacts by saying, “That
is too much for my little guy!”

•  What might be happening with Rodney and his son?
•  Are Rodney’s fears related to autism founded? Justify

your response.

Table 4.1 Transmission and Incubation Period for Some Communicable Diseases

DISEASE

AIDS

Anthrax

Botulism

Common cold (coryza)

Diphtheria

E. coli O157:H7

Erythema infectiosum (fifth disease)

H1N1 influenza

Infectious diarrheal diseases

Influenza

Methicillin-resistant Staphylococcus 
aureus (MRSA) infection

Mumps

Pertussis (whooping cough)

Plague (pneumonic)

Rubeola (hard measles)

Rubella (3-day measles)

Smallpox

Varicella (chickenpox)

Viral hemorrhagic fevers

Source: Adapted from Thomas, CL (ed): Taber’s Cyclopedia Medical Dictionary, ed. 22. Philadelphia: FA Davis, 2013, pp 702–703, with permission.

HOW ORGANISM IS TRANSMITTED

Intimate sexual contact, semen, blood, blood products, 
contaminated needles, placental transmission, breast milk

Break in skin; inhaled from air; consumed from contaminated 
meat

Eating contaminated food; wound or break in the skin

Airborne respiratory droplets; hand-to-hand contact; contact 
with contaminated items

Intimate contact with discharges from nose, throat, eye, and skin 
lesions

Eating/drinking contaminated food/water; swimming in sewage-
contaminated water

Respiratory secretions; direct contact

Respiratory secretions; hand-to-hand contact

Oral-fecal route of transmission; possibly respiratory

Respiratory secretions; hand-to-hand contact; contact with 
contaminated items

Close contact with infected persons; indirect contact with 
towels, wound dressings; sports equipment

Droplets of saliva; airborne route

Droplets of respiratory secretions; contact with contaminated
items

Close contact with infected individuals; respiratory droplets

Respiratory droplets from nose and throat

Respiratory droplets from nose and throat

Respiratory droplets; infected dried scales from lesions; contact
with contaminated items

Respiratory secretions and direct contact

Airborne transmission; contact with infected hosts (animals, flies,
mosquitoes)

INCUBATION PERIOD

Uncertain; antibodies appear within
1–3 months of infection

Varies depending on strength and
amount of exposure; 1–43 days

6 hours–10 days from exposure

2–5 days from exposure

2–5 days from exposure

Between 1 and 8 days

Generally 4–14 days

1–7 days from exposure

48 hours

1–3 days

Very unpredictable; usually 1–10 days
after MRSA enters the bloodstream

18 days

7–10 days

1–6 days

8–13 days from exposure; 14 days
until rash appears

Ranges from 14–23 days; commonly
16–18 days

10–14 days after exposure

Usually between 13 and 17 days

2–21 days

4451_Ch04_049-082  28/12/15  2:54 PM  Page 51



Modern sanitation methods, immunizations, and
potent antibiotics have not eradicated infectious and
communicable diseases. Persons can refuse immuniza-
tions, and some infections are now resistant to anti -
biotics; hence, they flourish. Over the past two decades,
26 new human pathogens have been identified; many
are recognized as either emerging or reemerging. The
Institute of Medicine, a research arm of the U.S. gov-
ernment, has identified 13 factors for the surge in new
infectious and communicable diseases:

1. Microbial adaptation and change
2. Human susceptibility to infection
3. Climate and weather
4. Changing ecosystems
5. Human demographics and behavior
6. Economic development and land use
7. International travel and commerce
8. Technology and industry
9. Breakdown of public health measures

10. Poverty and social inequality
11. War and famine
12. Lack of political will and/or clout
13. Biological warfare

Regardless of the precautions taken, microbes con-
tinue to be virulent, can appear in unsuspecting places,
and can cause infection leading to a serious illness.

It is helpful to know the infectious period for a com-
municable disease, so anyone who has been exposed
can be alerted. In some cases, isolation may be neces-
sary to prevent further exposure and transmission.

Medical personnel and hospital staff members are re-
quired to notify county and state health departments
of confirmed cases of certain communicable diseases.
This reporting helps to monitor epidemics and alerts the
medical community to special problems. Known re-
portable communicable diseases are identified through-
out this text. The occurrence and incidence of reportable
diseases are made to local or county health depart-
ments. Some diseases should be reported immediately,
others are reported within 24 hours, and the remainder
are reported within 72 hours. Reporting requirements
vary a little by state but are usually made via telephone
or fax.

EMERGING AND REEMERGING
INFECTIOUS DISEASES
The National Institute of Allergy and Infectious Dis-
eases, an arm of the National Institutes of Health,
publishes a list of emerging and reemerging infectious
diseases when the incidence in humans has increased
within the past two decades or threatens to increase in
the near future. The list changes fairly regularly. One
new infection called “antimicrobial resistance” (see the
“Antimicrobial Resistance” box) is particularly impor-
tant because of its unique circumstances. Six of the 
infections included on this list also carry the greatest
threat if used as weapons. Many infectious diseases are
featured in this chapter; others are included in their
appropriate body system chapters.

52 Diseases of the Human Body

Antimicrobial Resistance

Many infections are increasingly difficult to treat because of
their resistance to antibiotics. They may include staphylo-
coccal infections, tuberculosis, influenza, gonorrhea, candida
infection, and malaria. Also, several are nosocomial, or
hospital-acquired infections. It is estimated that close to
10% of hospital patients develop an infection, and nearly
90,000 die as a result of their infection. In 2011, the CDC
reported that antibiotic resistance in the United States costs
nearly $20 billion a year and more than 8 million additional
days in the hospital.

In 2013, microorganisms with a threat level of serious
were identified. Many of the microorganisms cause 
sepsis or bacteremia. Sepsis occurs when microor-
ganisms released into the bloodstream from infection
trigger inflammation throughout the body. This inflam-
mation can damage multiple organ systems, sometimes
causing them to fail. Some of these microorganisms cause
watery or bloody diarrhea; others cause respiratory tract
infections, urinary tract infections, pneumonia, and skin
infections. Bacteremia literally means “bacteria in the
blood.”

Drug resistance is a target area for the CDC in its plan
for preventing infectious diseases. Its report Emerging
Infectious Diseases: A Strategy for the 21st Century 
recommends that primary care providers educate clients
regarding why antibiotics should not be given for most
colds, coughs, sore throats, and runny noses. The CDC
is encouraging providers not to write prescriptions 
for treating viral illnesses when the use of antibiotics is
inappropriate.

Unfortunately, however, the public frequently demands
antibiotics and providers continue to prescribe them, often
when the specific microorganism has not yet been isolated
and identified. Thus, bacteria and other microorganisms
have developed resistance to antimicrobial drugs both 
inside and outside of the hospital settings. Antibiotics 
are no longer the “miracle drugs” they once were. In fact,
antimicrobial resistance already affects virtually all
pathogens previously considered to be easily treatable.

According to the CDC, the most common organisms to
develop resistance are methicillin-resistant Staphylococcus
aureus (MRSA); vancomycin-resistant enterococci (VRE);
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When there is illness from an emerging or reemerg-
ing infectious disease, immediate medical attention
from a primary care provider (PCP) is essential. Little
information is available on complementary therapies for
emerging infectious diseases and disorders. However,
complementary therapies and integrative medicine that
encourage client comfort with proper nutrition, fluid
balance, and symptomatic treatment are noted.

Pandemics
Outbreaks of the influenza virus (ICD-10: J10.XX*),
causing upper respiratory discomfort, occur each year.
While vaccines are readily available in the United
States, influenza virus is particularly threatening to
elderly people and young children. Influenza pan-
demics occur when the virus spreads quickly into
many countries, becoming almost unstoppable. The
1918 flu pandemic caused 50 million deaths, and 
the 1957 flu pandemic caused 2 million deaths. The
WHO predicts that a pandemic flu event today could
cause as many as 2 to 7 million deaths throughout the
world, and tens of millions more would require health
care. Any new influenza virus identified is closely
monitored, such as with H1N1. The CDC’s early
predictions were that the H1N1 flu pandemic might
possibly infect 2 billion individuals worldwide. For-
tunately, it was not so serious.

H1N1 FLU 
✔ REPORTABLE DISEASE

ICD-10: J09.XX

Description
Infection with the H1N1 flu virus was first reported in
April 2009. This virus is caused by a never-before-seen
mixture of viruses typical among pigs, birds, and hu-
mans. The H1N1 virus contains DNA found in avian,

swine, and human viruses, including elements from 
Europe and Asian swine viruses. H1NI was raised to
the pandemic level by the WHO in June 2009. Just over
30,000 cases were reported in 2013 by the CDC.

Etiology
Normally, a flu virus from animals does not infect hu-
mans; however, it is believed that genetic changes in the
swine flu that normally infects pigs has allowed it to
more easily pass to humans. 

Signs and Symptoms
The symptoms are the same as for seasonal flu. They in-
clude fever, cough, sore throat, nasal congestion, body
aches, fatigue, and headaches. Some experience diarrhea
and vomiting.

Diagnostic Procedures
A severe upper respiratory infection plus confirmation
by one of the following tests is necessary for diagnosis:
(1) real-time polymerase chain reaction, (2) viral culture
to measure the amount of virus in the blood, and (3) a
fourfold increase in the H1N1-specific neutralizing 
antibodies. Additionally, in 2010, the U.S. Food and
Drug Administration (FDA) approved tests to detect
the H1N1 in just 4 hours.

Treatment
Antiviral medications Zanamivir (Relenza) and Os-
eltamivir (Tamiflu) have been beneficial in treatment
when caught early. 

Complementary Therapy
Rest, sufficient hydration, hot chamomile tea, hot
chicken soup, nasal saline, and vitamin C supplements
can complement antiviral medications.

CLIENT COMMUNICATION

Remind clients of methods to protect themselves
from H1N1, and encourage them to be vaccinated.
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Antimicrobial Resistance—cont’d

extended-spectrum beta-lactamase, which is resistant to
cephalosporins and monobactams; and penicillin-resistant
Streptococcus pneumoniae (PRSP). MRSA and VRE are
more common in nonhospital health-care settings, such as
hemodialysis centers, long-term care facilities, and in-
home care. PRSP is more common in outpatient clinics of
primary care providers, especially in pediatric settings.
Staphylococci are one of the most common causes of skin
infections in the United States and have, over the years,

become resistant to various antibiotics. Streptococcus pneu-
moniae (ICD-10: J18.1or J13) is the leading microorgan-
ism in most cases of pneumonia (ICD-10: J18.9), otitis
media (ICD-10: H66.4X), and meningitis (ICD-10:
G00.X–G03.X). These specific diseases are detailed in
Chapter 10 (meningitis); Chapter 13 (pneumonia); and
Chapter 17 (otitis media). For more information, go to
http://www.cdc.gov/drugresistance/threat-report-2013/
pdf/ar-threats-2013-508.pdf.

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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Prognosis
Presently, the prognosis is much like any other in-
fluenza infection, with symptom relief in 7 to 10 days.
Most schools, colleges, and communities have contin-
gency plans for closing public meeting places should
the H1N1 flu virus or any other infection become 
epidemic in their area.

Prevention
Avoiding contact with infected individuals is highly 
recommended. It is important to practice regular hand
washing, cover the mouth when sneezing or coughing,
and stay home if flu infection is suspected. It is believed
that individuals may be contagious from 1 day before
symptoms develop to up to 7 days after they are ill. The
H1N1 vaccination is available for everyone either by in-
jection or nasal spray and is the best prevention.

ESCHERICHIA COLI O157:H7
✔ REPORTABLE DISEASE

ICD-10: B96.29 or B96.20 

Description
E. coli O157:H7 is only one of hundreds of strains of
the bacterium E. coli (ICD-10:B96.21). Most strains
are harmless and live in the intestinal tract of healthy
humans and animals, but the O157:H7 strain produces
a powerful toxin and can cause serious illness. E. coli
O157:H7 is an emerging cause of food-borne illness,
with an estimated 20,000 cases of infection in the
United States each year. This number has decreased due
to increased awareness of prevention. This infection is
associated with eating undercooked, contaminated
ground beef; consuming contaminated lettuce or
spinach; or drinking unpasteurized milk and fruit juices.
The website http://www.cdc.gov/ecoli provides the 
latest information on outbreaks.

Etiology
The organism, which can be found on some cattle
ranches, lives in the intestines of healthy cattle. Meat
may become contaminated during slaughter. Organ-
isms can be thoroughly mixed into beef when it is
ground. Bacteria present on the cow’s udders or on
equipment may get into raw milk. Swimming in
sewage-contaminated water also can cause infection.
Bacteria in the diarrheal stools of infected persons can
be passed from one person to another if hand washing
and personal hygiene are inadequate.

Signs and Symptoms
The infection causes bloody diarrhea, nausea and vom-
iting, and abdominal cramps, although in some cases,
the person is asymptomatic. Usually, no fever is present
and the illness will resolve in 5 to 10 days. In elderly
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persons and children, the infection can cause a compli-
cation called hemolytic uremic syndrome (ICD-10:
D59.3). In this condition, the red blood cells are de-
stroyed, creating low platelet counts that can lead to
acute kidney failure. Complications of the syndrome in-
clude end-stage renal disease (ICD-10: N18.6), hyper-
tension (ICD-10: I10), seizures (ICD-10: R56.9),
blindness (ICD-10: H54.XX), and paralysis (ICD-10:
G83.X). These complications are associated with death
and long-term difficulties in a small percentage of 
individuals.

Diagnostic Procedures
The infection from E. coli O157:H7 is diagnosed by de-
tecting the bacteria in the stool. Some laboratories in
the United States do not routinely test for these bacte-
ria. Therefore, it may be necessary to request that the
stool specimen be tested specifically for the organism in
all individuals who suddenly have bloody diarrhea.

Treatment
Persons with only diarrhea usually recover without 
specific treatment in 5 to 10 days. However, hospital-
ization may be necessary for those with hemolytic 
uremic syndrome, which is life-threatening and is
treated aggressively. Blood transfusions and kidney 
dialysis are usually required.

Complementary Therapy
Complementary therapy is supportive only and designed
to make clients more comfortable. Rest, eating a bal-
anced diet, and drinking ample fluids is recommended.

CLIENT COMMUNICATION

The disease process can linger with complications
or may be acute; hence, educate clients on how to
specifically follow the treatment plan.

Prognosis
Persons with only diarrhea usually recover completely
with a good prognosis. The prognosis is guarded if 
hemolytic uremic syndrome develops. About one-third
of people with the syndrome either develop abnormal
kidney function or require long-term dialysis.

Prevention
Consumers can prevent illness by cooking all ground
beef thoroughly to an internal temperature of at least
160°F, by consuming only pasteurized milk and fruit
juices, and by making certain that all persons, especially
children, regularly wash their hands carefully with soap
and water. Washing counters, utensils, and surfaces
where raw meat has been prepared or handled will help
prevent cross-contamination. Washing fruit and veg-
etables thoroughly is important as well. Do not swallow
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water when swimming anywhere, but especially in lakes
and ponds. Meat processing plants are more regulated
as a result of E. coli O157:H7.

LYME DISEASE
✔ REPORTABLE DISEASE

ICD-10: A69.20 

Description
Lyme disease is caused by Borrelia burgdorferi, a tiny
tick-transmitted spirochete, or bacterium, that has a
slender spiral shape. The disease occurs in stages. Each
stage has different clinical manifestations, and between
stages there may be remissions and exacerbations. Lyme
disease was named for Lyme, Connecticut, a town 
in which it was first recognized in 1975. The incidence
has increased, and although the disease has spread 
west, most cases have occurred in the northeastern
United States.

Etiology
B. burgdorferi is carried by blacklegged ticks found on
the white-tailed deer, the white-footed mouse, and
even raccoons, rabbits, dogs, horses, cattle, and migrat-
ing birds. The tick injects its saliva into the host’s
bloodstream, or it deposits fecal material on the skin
(Fig. 4.1).

Signs and Symptoms
Stage 1 signs include a rash called erythema chronicum
migrans (ECM), which appears at the site of the bite
and may resemble a bull’s eye. ECM is very distinct,
with a dark-red rim and faded center. ECM does not
occur in all cases. Other signs of stage 1 include such
flulike symptoms as fatigue, headache, fever, chills, stiff

neck, and joint and muscle pain, which can last from
several weeks to several months. Stage 2 symptoms 
affect the central nervous system, causing such diverse
problems as meningitis, nerve damage, and facial palsy.
Stage 3 symptoms include chronic arthritis and contin-
uing neurological problems. Stage 1 usually lasts for 
several weeks, stage 2 occurs during the following 
several months, and stage 3 occurs months to years after
the onset of the initial infection. Except for fatigue and
lethargy, which are often constant, the early signs of the
disease are typically intermittent and changing.

Diagnostic Procedures
The easiest diagnosis is likely determined in stage 1 by the
appearance of the ECM and a history of possible exposure
to infected ticks. Blood tests are used to assist in diagnosis;
however, it can take more than 6 weeks for the antibodies
to appear in the blood, making diagnosis by this method
alone inconclusive. The most common laboratory abnor-
malities are a high erythrocyte sedimentation rate (ESR),
an elevated total serum immunoglobulin (IgM) level, 
or an increased aspartate aminotransferase level. The 
enzyme-linked immunosorbent assay (ELISA) test de-
tects antibodies to B. burgdorferi. The Western blot will
confirm the diagnosis. 

Treatment
The treatment of choice in all three stages is the use of
antibiotics, such as doxycycline or amoxicillin.

Complementary Therapy
Along with the antibiotic therapy, complementary
medicine practitioners suggest avoidance of alcohol and
sugar, because the bacteria feed on them. Proper nutri-
tion can help bolster immune function. Practice stress-
reduction techniques and encourage ample rest. The
following therapies are not helpful, or may even be
harmful, and are to be avoided in the treatment of Lyme
disease: malariotherapy, intracellular hyperthermia
therapy, hyperbaric oxygen therapy, colloidal silver, 
dietary supplements, and herbs. For more information
see: http://www.quackwatch.com/01QuackeryRelated
Topics/lyme.html.

CLIENT COMMUNICATION

Because the disease occurs in stages and may have
exacerbations and remissions, clients need different
support systems during the course of the disease.
Encourage clients to follow the treatment plan, 
especially taking the medication as directed. Eating
a balanced diet and drinking plenty of fluids are rec-
ommended. Education about exacerbations and 
remissions is warranted, while helping clients un-
derstand that having Lyme disease once does not
protect them from getting it again. 
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Figure 4.1  Lyme disease rash. (From Thomas, CL [ed]: Taber’s Cyclopedia

Medical Dictionary, ed. 21. Philadelphia: FA Davis, 2009, p 1373, with permission.)
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Prognosis
Although minor recurrences of headaches, muscu-
loskeletal pain, or lethargy are consistent with the dis-
ease, eventually, complete recovery occurs with proper
treatment.

Prevention
The best prevention is to cover as much of the body
as possible when in the woods. Watch for tiny 
pinpoint specks that may be ticks on the body and
clothing. If a tick is found on the body, remove it with
tweezers, making sure to get the head. Use an insect
repellent as directed on clothes and exposed areas of
arms and hands. Make certain pets that go outside
have protection against fleas and ticks and inspect
them after outings.

CORONAVIRUSES: SEVERE ACUTE
RESPIRATORY SYNDROME 
AND MIDDLE EAST RESPIRATORY
SYNDROME 
✔ REPORTABLE DISEASES

Description
Severe acute respiratory syndrome (SARS) is a respi-
ratory illness that may present in varying degrees of
severity. SARS was first reported in Asia in 2003.
During the next few months, the illness spread 
rapidly through North America and Europe before it
was contained. Middle East respiratory syndrome
(MERS) was first reported in 2012 in Saudi Arabia.
On May 2, 2014, a traveler to the United States was
diagnosed with the first case of MERS reported in
this country. 

Etiology
SARS is caused by a virus known as SARS-associated
coronavirus (ICD-10: B97.21). Studies showed the
virus survived for at least 24 hours on a plastic surface
at room temperature and that the microbe remained
viable for as long as 4 days in human waste. Conse-
quently, potential ways to contract SARS include
touching the skin of other people or objects that are
contaminated with infectious droplets and then
touching the eyes, mouth, or nose. Most cases of
SARS in the United States occurred among travelers
returning to the country from other parts of the world
where SARS was diagnosed.

MERS (ICD-10-CM J12.81) is caused by a coro -
navirus known as MERS-CoV. It is not known where
the virus comes from but is thought to be an animal
source—perhaps camels or bats. To date, all reported
cases have been linked to the Arabian Peninsula.

Signs and Symptoms
Individuals with SARS may be asymptomatic or may
experience a mild respiratory illness. The moderate
form of SARS begins with a temperature greater than
100.4°F. Additionally, some symptoms may include
headache, an overall feeling of discomfort, and body
aches. With the more severe forms of SARS, people
develop a dry cough, have trouble breathing, and may
show evidence of pneumonia or respiratory distress
syndrome (severe impairment of respiratory function).
The onset of symptoms in the moderate and severe
forms is generally 2 to 7 days after exposure. Most
people who have been confirmed to have MERS-CoV
developed severe acute respiratory illness. They had
fever, cough, and shortness of breath. About 30% of
these people died.

Diagnostic Procedures
Testing should include chest x-ray, pulse oximetry,
blood and sputum cultures, and testing for viral respi-
ratory pathogens. The CDC has developed diagnostic
tests to allow scientists to detect antibodies to the
MERS virus. The tests will tell whether a person is, or
has been, infected. Much is still being learned about
MERS; where it came from, the best way to treat it,
and how to prevent it are still under investigation.

Treatment
The CDC recommends that persons infected receive
the same treatment used for anyone with a community-
acquired atypical pneumonia. Otherwise, treatment
choices generally are symptomatic and may be influ-
enced by the severity of the illness. For example, oxygen
therapy and bed rest may be required. The death rate of
MERS is presently at about 30%.

Complementary Therapy
Complementary therapy includes additional fluids,
proper nutrition with some additional supplements, and
supportive measures to keep clients comfortable.

CLIENT COMMUNICATION

Remind clients to return for a follow-up visit with
their primary care provider and to have all family
members practice frequent hand washing.

Prognosis
The WHO reported that 8,098 persons became ill with
SARS in the 2003 outbreak. A total of 774 individuals
died of it. Containment of SARS was reported at the end
of 2003. However, reappearance of SARS could occur 
at any time. At this writing, 463 cases of MERS were 
reported in Saudi Arabia, with a total of 126 deaths. A
total of 184 cases of MERS, including 33 deaths have
been reported in the Republic of Korea.
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Prevention
Prevention includes good hygiene, especially if a family
member has or is suspected of having SARS. Limit 
interactions with those suspected of having SARS. 
Disposable gloves and eye protection should be worn.
Careful washing of shared eating utensils, towels, and
bedding is good prevention as well. MERS-CoV
spreads between individuals in close contact. When the
case of MERS was diagnosed in May 2014 in the
United States, quarantine was established and the route
of travel and exposure to others was investigated. 

Infectious Disease as
Potential Weapons

While they are rarely seen in the United States, a number
of emerging and reemerging diseases that could be used
as weapons have been identified by the U.S. public health
system. These diseases are listed in three categories (A, B,
and C). Category A includes the highest-priority diseases
for these reasons: (1) They can be easily disseminated or
transmitted from person to person, (2) they result in high
mortality rates and present a potential major public health
threat, (3) they might cause public panic and social 
disruption, and (4) they require special action for public
health preparedness. Category A diseases include anthrax,
botulism, plague, smallpox, tularemia, and viral hemor-
rhagic fevers. They are the only ones discussed in this
chapter. Visit the “Emergency Preparedness” section 
of http://www.cdc.gov, then click on “Bioterrorism” for
podcasts on the various bioterrorism agents.

ANTHRAX
✔ REPORTABLE DISEASE

ICD-10: A22.X

Description
Anthrax is an acute infection that can occur in three
forms: (1) cutaneous or skin (ICD10: A22.0), (2) inhala-
tion (ICD-10: A22.1), and (3) intestinal (ICD-10:
A22.2). Farmers and ranchers have been aware of anthrax
for many years because of possible exposure to infected
cattle and sheep; the cutaneous form of the disease is
most common.

Etiology
Humans develop anthrax after exposure to infected 
animals or tissue from infected animals and by direct
exposure to Bacillus anthracis. Cutaneous anthrax 
infection occurs when the bacterium enters a cut or
abrasion on the skin. Contact with infected tissue likely
occurs during postmortem examination, slaughter, or
handling of infected meat or hides. The first case of 
cutaneous anthrax in the United States was reported 
in 1992. Inhalation anthrax received high publicity in
2001 when it was found in mail that was distributed to
members of the U.S. Senate and to national news
media personnel. Intestinal anthrax is acquired by con-
suming contaminated meat, but there have been no
confirmed cases in the United States.

Signs and Symptoms
The cutaneous form causes a raised itchy bump that
resembles an insect bite but quickly develops into a
vesicle—a painless ulcer that develops within 1 to 
2 days. Symptoms of inhalation anthrax resemble
those of a cold, with sore throat, mild fever, muscle
aches, and malaise. Severe breathing problems and
shock can occur. Intestinal anthrax is characterized by
acute inflammation of the intestinal tract, causing
nausea, vomiting, and severe diarrhea.

Diagnostic Procedures
Laboratory diagnosis consists of isolation and confirma-
tion of B. anthracis from a clinical specimen collected
from an affected tissue site. The bacteria can be cultured
from blood, a skin lesion, and respiratory secretions.
Other laboratory tests include evidence of the B. anthracis
DNA by polymerase chain reaction and immunohisto-
chemical staining.

Treatment
Individuals with cutaneous anthrax are treated with
penicillin or doxycycline antibiotic therapy, regardless of
their vaccination status. Broad-spectrum antimicrobial
agents are beneficial in the treatment of inhalation an-
thrax, and antitoxin should be added to the combination
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antimicrobial treatment for intestinal anthrax. All treat-
ments should be under the strict supervision of a health-
care provider, especially because prolonged treatment is
necessary.

Complementary Therapy
No significant complementary therapy is indicated
other than supportive measures to keep individuals
comfortable. Rest, ample hydration, and strict adher-
ence to prescribed medications are important. Reduc-
tion of the anxiety felt by those with the disease is
beneficial.

CLIENT COMMUNICATION

The near-panic a client senses when exposed to 
inhalation anthrax is real and must be considered
in treatment. Help educate clients and family mem-
bers that taking the full course of antibiotics is 
essential and that treatment may last for some time.

Prognosis
Early treatment of cutaneous anthrax is usually cura-
tive; the fatality rate without antibiotics is about 20%.
Even with appropriate antimicrobial agents to treat
inhalation anthrax, the mortality rate can be as high
as 75%. Intestinal anthrax causes death in as many as
60% of cases.

Prevention
There is a vaccination for the prevention of anthrax. The
vaccine contains no dead or live bacteria and is advised
for the following individuals:

• Laboratory personnel who work directly with the
organism

• Those working with imported animal hides or furs
from areas where standards are insufficient to pre-
vent exposure

• Persons who handle potentially infected animal
products in high-incidence areas (i.e., veterinarians
who travel to work in other countries)

• Military personnel deployed to areas with high risk
for exposure (i.e., as a biological warfare weapon).

BOTULISM
✔ REPORTABLE DISEASE

Description
Botulism is a serious disease that paralyzes muscles.
There are three forms of the botulism toxin:

• Food-borne botulism (ICD-10: A05.1) is caused 
by eating foods contaminated with the botulism
toxin. This form is especially dangerous because
many people can be poisoned at one time. In the

United States, food-borne botulism accounts for 
approximately 15% of cases.

• Wound botulism (ICD-10: A48.52) accounts for
29% of cases and occurs when a wound is infected
with the botulism toxin.

• Infant botulism (ICD-10: A48.51) occurs when the
spores of the botulism toxin grow in the intestines,
resulting in 55% of the cases.

Botulism has been used as a warfare agent since be-
fore World War II. Hand grenades have been injected
with botulism; it has been loaded into bombs and is
quite lethal when used in enclosed areas.

Etiology
Botulism is caused by the bacterium Clostridium botu-
linum. This rod-shaped bacterium is found in the soil,
growing best in low-oxygen conditions. The bacteria
form spores that remain dormant until exposed to con-
ditions supporting growth. The seven types of botulism
toxin are designated by letters A through G. Types A,
B, E, and F cause illness in humans.

Signs and Symptoms
The symptoms usually occur within 12 to 36 hours of
eating contaminated food and include blurred or double
vision, slurred speech, drooping eyelids, difficulty swal-
lowing, and muscle weakness. Symptoms can appear,
however, as early as 6 hours and as late as 10 days from
exposure. The muscle weakness moves through the
body, paralyzing arms and legs. Death may occur when
respiratory muscles become paralyzed.

Diagnostic Procedures
History and physical examination may suggest botu-
lism, but the evidence of the botulism toxin in 
the person’s stool or blood serum is necessary for 
diagnosis. These tests are performed by some state
health departments and the CDC. Special tests may
be necessary to rule out stroke (ICD-10: I63.50),
Guillain-Barré syndrome (an inflammatory disease of
peripheral nerves; ICD-10: G61.0), or myasthenia
gravis (ICD-10:G70.00).

Treatment
Treatment includes the use of an antitoxin derived from
healthy horses to block the action of the toxin in the
blood. Respiratory paralysis and failure requires the use
of a respirator. Wounds usually require surgical removal
of the toxin-producing bacteria and antibiotic therapy.
A human-derived antitoxin is used to treat infants in-
fected with the toxin. After several weeks of intensive
therapy and hospital care, the paralysis slowly decreases.

Complementary Therapy
Inducing vomiting and using enemas to clear the body
of the botulism toxin can be beneficial.
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CLIENT COMMUNICATION

An effective defense against botulism is client 
education. Anyone who does home canning is 
advised to follow all precautions very carefully.
Many universities have services regarding home
canning. One source from Penn State is available
at http://foodsafety.psu.edu/preserve.html. There
are a number of topics to choose from at this 
site.

Prognosis
When an infected person’s respiration has been severely
compromised, months of recuperation may be neces-
sary. Fatigue and shortness of breath may continue for
years following botulism poisoning.

Prevention
Food-borne botulism usually occurs when home-
canned foods with a low acid content are improperly
prepared. The most common foods are asparagus,
green beans, beets, and corn. Outbreaks have been
found from chile peppers, tomatoes, chopped garlic
in oil, and improper handling of baked potatoes
wrapped in foil. Proper canning of foods and strict
hygienic measures must be followed. Garlic-infused

oils should be refrigerated. Botulism is destroyed by
high temperatures. Honey can contain the spores of
C. botulinum, has been a source of infection for in-
fants, and should not be given to children younger
than age 1. Wound botulism can be prevented by
seeking medical care for infected wounds. Not using
injectable street drugs can keep the toxin from infect-
ing the injection sites. The CDC and state health de-
partments have information available to primary care
providers anywhere in the country.

PLAGUE (BUBONIC 
AND PNEUMONIC)
✔ REPORTABLE DISEASE

Description
Plague is a communicable disease identified in two
forms: Bubonic plague (ICD-10: A20.0) is transmitted
through the bite of an infected flea or exposure to in-
fected material through a break in the skin. Pneumonic
plague (ICD-10: A20.2) is spread through close contact
with infected individuals and affects the lungs. It is
transmitted when a person breathes the bacteria from
the air; it is this form of plague that carries the threat
of bioterrorism.

Etiology
Plague is caused by the Yersinia pestis bacterium found
in the fleas of rodents. If the Y. pestis was released in
an aerosol attack, many individuals would become 
infected within 1 to 6 days. Once people have the dis-
ease, it spreads to others in close contact with them
when their coughs and sneezes spread respiratory
droplets carrying Y. pestis.

Signs and Symptoms
Fever, weakness, shortness of breath, chest pain, cough,
and pneumonia are evident. There may be bloody or
watery sputum, nausea and vomiting, and abdominal
pain.

Diagnostic Procedures
Signs and symptoms along with an increased in -
cidence of the disease are indicators to health-care
professionals to begin testing for pneumonic plague.
A blood or sputum sample sent to the laboratory for
testing is the definitive diagnosis. Preliminary results
are known within a few hours; confirmation can take
24 to 48 hours.

Treatment
Prompt treatment with antibiotic therapy is important—
best within 24 hours of the first symptoms. There are
large supplies of antibiotics available in the United States
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REALITY EPISODE

Friday night at the sorority house was always busy with 
activities. This particular Friday, everyone was excited about
tonight’s homecoming football game and the following
dance. Merilou and Kari, sorority roommates, hurriedly ate
their dinner, one of their favorites—Swiss steak. They left
the sorority dining room to get ready for the game and the
dance. The evening went well. The home team won the
game. Merilou was back at the sorority house first; her date
wasn’t too exciting. Kari followed about an hour later. As
they talked and rehashed the day’s activities, they decided
they were hungry. They raided the kitchen to make some
soup. They ate the soup, devoured half a box of soda crack-
ers, and drank a couple bottles of soda. Soon they went to
bed. Within 3 hours, they were both up running to the
bathroom. They had diarrhea and were vomiting. It was
quickly evident that about half of their sorority sisters were
ill also. Many were far more ill than Merilou and Kari. Two
were taken to the emergency room. Late the next morning,
it was determined that the gravy on the Swiss steak had
caused the illness.

What might be the offending bacteria?
What caused Merilou and Kari to be less ill than many of
the others?
How long did the symptoms last for those who became ill?

❉
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in the event of a bioterrorism attack using pneumonic
plague.

Complementary Therapy
Keep individuals with the disease comfortable, and have
them use cool compresses to lower a fever. Drinking
chamomile tea or inhaling the vapors from the flower-
ing tops of chamomile may be helpful.

CLIENT COMMUNICATION

If an outbreak of pneumonic plague were to
occur, reassuring clients will be necessary to re-
duce the panic level. Have all individuals exposed
begin antibiotics immediately. Encourage the use
of tight-fitting surgical masks to prevent further
exposure.

Prognosis
Without prompt treatment and antibiotic therapy,
pneumonic plague leads to respiratory failure, shock,
and death.

Prevention
There is no vaccine currently available to prevent pneu-
monic plague. Beginning antibiotic therapy upon expo-
sure to someone who is infected can reduce the chance
of becoming ill. Wearing tight-fitting, disposable 
surgical masks is indicated in an outbreak.

SMALLPOX (VARIOLA)
✔ REPORTABLE DISEASE

ICD-10: B03 

Authors’ note: there are only two places on earth
where live smallpox virus is known to exist—Russia
and the United States. Discussion has gone on for
many years about the desire to destroy these tiny vials.
There are those that say, “If a country that is a current
or future enemy has the virus, then we better have it
too.” There are others who say it is better and safer if
no country has the virus. In May 2014, the WHO
again debated on whether the last samples should be
destroyed or preserved. The stalemate continued,
however, due to lack of consensus, and the virus has
not been destroyed.  

Description
Smallpox is a serious, contagious, and sometimes fatal
disease. It typically causes systemic disease with rash.
The last naturally occurring case of smallpox occurred
in Somalia in 1977; the last case in the United States
was in 1949. The WHO declared smallpox eradicated
in 1979. Smallpox used as a weapon in the hands of
terrorists could devastate a population that was not

vaccinated, and that includes most everyone in the
United States under age 30. To view images of small-
pox, search smallpox on the Internet and click on 
“Images” at the top of the page.

Etiology
Smallpox is caused by the variola poxvirus. It is spread
directly via infected respiratory droplets or dried scales
of virus-containing lesions or indirectly through contact
with contaminated linens and other objects. Classic
smallpox is contagious from onset until the last scab is
shed. It affects people of all ages.

Signs and Symptoms
Early signs and symptoms are easily confused with
those of other diseases and include fever, abrupt onset
of chills (10 to 14 days after exposure), headache, back-
ache, severe malaise, and vomiting. Skin lesions that
progress from macular to papular, vesicular, and pustu-
lar soon develop. The pustules rupture, eventually dry,
and form scabs that leave permanent pitting scars. Two
days from onset, symptoms become more severe; there-
after, the person begins to improve. Sore throat with
cough ensues. Generally, after 14 days, the symptoms
subside.

Diagnostic Procedures
A culture of the vesicles and pustules confirms the pres-
ence of the variola virus. Signs, symptoms, and an 
increased incidence of the disease are indicators to
health-care professionals to begin testing for smallpox.

Treatment
Treatment goals are to reduce contagion, prevent 
bacterial complications, and introduce symptomatic and
supportive measures for individuals. Antipyretics
(drugs that reduce fever) and pain medications may be
given during the pustular stage.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

It is important to provide ample fluids, electrolytes,
and calories because many of the symptoms make
drinking and eating difficult.

Prognosis
According to the CDC, death may occur in about 30%
of cases.

Prevention
Since December 2002, there has been a smallpox vaccine
program to better protect Americans against the threat
of smallpox attack by hostile groups or governments.
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Vaccination of the general public is not recommended
at this time, but the United States currently has suffi-
cient quantities of the vaccine for every person if an
emergency occurs.

Diagnostic Procedures
Diagnosis is largely based on the signs and symptoms
of the client and often may be confused with other 
illnesses. Chest x-ray may reveal infiltrates in the lungs.
Exposure is an important clue to diagnosis.

Treatment
Antibiotic therapy, with streptomycin or gentamicin,
both by injection and by mouth, is the treatment of
choice. The CDC reports that initial studies show that
treatment of tularemia exposure with ciprofloxacin or
doxycycline within the first 24 hours can protect against
the disease.

Complementary Therapy
Comfort measures are beneficial. Strict adherence to
antibiotic therapy is important. Encourage rest and 
adequate nutrition.

CLIENT COMMUNICATION

Caution should always be used when in contact
with any wild animals or exposure to any water that
may be contaminated.

Prognosis
With proper diagnosis and prompt antibiotic treatment,
the mortality rate is greatly decreased.

Prevention
There is no vaccine available to the public. Individuals
who come in contact with wild animals are advised to
take precautions to prevent infection.

VIRAL HEMORRHAGIC FEVERS
✔ REPORTABLE DISEASE

ICD-10: 98-A99 

Description
Viral hemorrhagic fevers (VHFs) are a group of viral
illnesses that affect multiple organ systems in the body.
The body’s vascular system is damaged, and the body is
unable to regulate itself. These agents are highly infec-
tious and very stable via the aerosol route, which makes
them potential bioterrorism weapons. There are four
main groups of the viruses:

1. Arenaviruses—Lassa and Argentine, Bolivian,
Venezuelan VHFs

2. Filoviruses—Hantavirus genus, Congo-Crimean,
Rift Valley, Ebola, and Marburg VHFs

3. Bunyaviruses—Ebola and Marburg VHFs
4. Flaviviruses—Dengue and yellow fever, tick-borne

encephalitis, Omsk hemorrhagic and Kyasanur
Forest VHFs
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CHAPTER EPISODE—PART II
The pediatrician sits down with Rodney and little Jed,
who passed his examination with flying colors, to 
further discuss his concerns about the needed vacci-
nations. He carefully explains any possible side effects
as well as the protection each vaccine gives to Jed.

•  Search the CDC site on the Internet to determine the
latest information regarding autism and vaccinations to
determine what might be said to Rodney.

•  Explain the protection provided by each vaccination.
(You may need to add some research to the informa-
tion in your text.)

TULAREMIA (TYPHOIDAL 
OR PNEUMONIC)
✔ REPORTABLE DISEASE

ICD-10: A21.X

Description
Tularemia is also referred to as rabbit fever or deer fly
fever. It is an acute, fever-causing, pneumonia-like 
infection. The microbe has been found in over 
100 species of animals. The disease occurs throughout
North American and Eurasia. It is contracted when
skin or mucous membranes come in contact with 
infected animals or when individuals are bitten by in-
fected ticks, deer flies, or mosquitoes. Also, inhaling
contaminated dusts or ingesting contaminated foods
or water may cause the disease. Tularemia was devel-
oped as a weapon during the 1950s and 1960s and is
thought to be available in many countries.

Etiology
Tularemia is caused by the small, rod-shaped, non-
motile bacterium Francisella tularensis that can remain
infectious in water, soil, animal hides, and even frozen
meat. There are six forms of the illness, but the ty-
phoidal and pneumonic forms of tularemia are the ones
most likely considered to be a bioterrorism threat.

Signs and Symptoms
Symptoms of tularemia usually develop within 3 to 
4 days of exposure. It spreads through the lymphatic
system, multiplying within the macrophages. Fever,
cough, shortness of breath, chills, malaise, muscle aches,
and fatigue are the most common symptoms.
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Etiology
The viruses are generally derived from certain animals
(mice and rats) and insects (ticks and mosquitoes) and
are mostly restricted to the geographical location where
their host species live. Humans are infected when they
come into contact with infected hosts.

Signs and Symptoms
Symptoms include high fever, fatigue, muscle aches,
and dizziness. There may be bleeding under the 
skin and from the mouth, eyes, and ears. Severely ill
individuals suffer kidney failure, shock, coma, or
seizures.

Diagnostic Procedures
Appearance of the symptoms in a number of individuals
in a specified geographical location is strong evidence
of a breakout. Laboratory findings can be helpful if 
infectious virus and viral antigens can be detected and
identified by a number of tests such as ELISA using
fresh or frozen serum or plasma samples. Diagnosis
from cultivated virus samples can take 3 to 10 days.

Treatment
Close supervision is required. Intensive care and isola-
tion may be required. Treatment is largely supportive
and is basically the same as is provided to any person
with multisystem failure. If clients are able, encourage
fluids and nutrition. Rest and medications to alleviate
pain can be helpful. The antiviral drug ribavirin may 
be helpful in some cases, especially if begun in the first
7 days of onset.

Complementary Therapy
Provide comfort measures if tolerated and if they can
be given without risk of infection to others. Some may
find hot tea soothing; others may have difficulty eating.
Music and/or aromatherapy may be beneficial to some.

CLIENT COMMUNICATION

Protection from insects, mice, and rodents is always
important but is especially critical when traveling
to countries that do not control insects. In the event
of a bioterrorism attack, remind clients to carefully
adhere to all recommendations made by commu-
nity health practitioners.

Prognosis
There is no cure. Supportive therapy can reduce the rate
of deaths for most VHFs.

Prevention
The best prevention is to control rodent populations and
to spray for mosquitoes. There should be safe cleanup of
rodent nests and droppings. The use of insect repellant,

bed nets, proper clothing, and window screens is bene-
ficial. Protection of medical personnel includes such
strict precautions as hand washing and wearing double
gloves, gowns, shoe and leg coverings, and face shields.
Airborne precautions require the use of a filter-equipped
respirator, a battery-driven air-purifying respirator, or a
positive-pressure–supplied air respirator that is worn
when coming within 6 feet of a client infected with a
VHF. When several clients are infected, they should be
housed together in isolation.

Mosquito-Borne Diseases 
WEST NILE VIRUS
✔ REPORTABLE DISEASE

ICD-10: A92.30 

Description
West Nile virus (WNV), or West Nile encephalitis, is
an infectious disease that occurs when the virus from an
infected mosquito bite multiplies in a person’s blood,
crossing the blood-brain barrier and causing inflamma-
tion of the brain. WNV emerged in North America in
1999 with encephalitis reported in humans and horses.
Its spread to the United States was rapid. There were
4,156 cases in 2002, but in 2008, improved mosquito
prevention and control brought cases down to 1,356. 
In 2013, the number of cases had again risen to 
2,374 cases. This increase is probably because the virus
was earlier underestimated and routine immunoglobu-
lin M testing in 2013 revealed more cases.

Etiology
WNV is transmitted to humans via the bite of an in-
fected mosquito. Scientists believe that mosquitoes
feeding on birds infected with WNV carried the disease
to New York, New Jersey, and Connecticut; then it
quickly spread to other states. The incubation period
from infection to disease symptoms is 3 to 14 days.

Signs and Symptoms
Symptom severity ranges from mild to severe and are
flulike. A mild infection includes fever, headache, body
ache, skin rash, and swollen lymph glands. Severe in-
fections include all of the mild symptoms plus stupor,
disorientation, tremors, convulsions, coma, and paral-
ysis. Nearly 80% of individuals infected with the virus
show no symptoms.

Diagnostic Procedures
Preliminary diagnosis may be determined by an indi-
vidual’s clinical picture, including places and dates of
travel. The WNV IgM ELISA is the test of choice,
using a single serum sample that can give a diagnosis

62 Diseases of the Human Body

4451_Ch04_049-082  28/12/15  2:54 PM  Page 62



within a few hours. This new blood test detects anti-
bodies to the virus that are detectable within the first
few days of the infection’s onset.

Treatment
There is no known therapy for West Nile virus and no
known cure. Treatment is aimed at alleviating the
symptoms. Analgesics can help to relieve pain and dis-
comfort. Encourage fluids and rest. Scientists are inves-
tigating interferon therapy. 

Complementary Therapy
Complementary treatment goals are similar to the treat-
ment above. Additionally, they are designed to help in-
dividuals feel better while dealing with their symptoms.
The mind–body therapies seem to offer the best results.

CLIENT COMMUNICATION

When there is no cure, clients often feel fear. Re-
assure them regarding the success of treatment and
that they will be monitored closely by the primary
care provider.

Prognosis
Mild symptoms last a few days; severe symptoms can
last several weeks. The neurological effect may be per-
manent. Fortunately, only about 2 out of every 10 indi-
viduals who are infected experience any illness. Persons
over age 50 are particularly susceptible to the severe
form of the illness.

Prevention
The best prevention requires the following actions:

• Use an insect repellant that contains DEET 
(N,N-diethyl-3-methylbenzamide) when going
outside at dawn or dusk. DEET can be used safely
for several weeks. Adults may use repellents that
contain 30% to 35% DEET; children should use 
a maximum of 10%, and infants and pregnant
women should not use DEET at all.

• Wear light, long-sleeved shirts and long pants for
protection from mosquito bites.

• Empty any standing water that can become a 
breeding ground for mosquitoes.

• Install window and door screens.

MALARIA
✔ REPORTABLE DISEASE

ICD-10: B54 

Description
Malaria is a great masquerader and must be differenti-
ated from other febrile illnesses. In the United States,

the disease is seen in persons who have traveled
abroad. In 2011, the CDC reported 1,925 cases in the
United States.

The WHO reported that in 2012 there were 
207 million cases of malaria in the world and that nearly
650,000 people (mostly children) died from the infec-
tion. The greatest number of cases occurs in Africa
south of the Sahara.

Etiology
Malaria is transmitted from infected mosquitoes 
to humans. It is a protozoan disease. Once a person
is bitten by an infected mosquito, parasites travel 
to the liver, where they multiply and change into an-
other form of parasite called merozoites. Merozoites
are then released from the liver and enter the red
blood cells (RBCs), where they again grow and 
multiply. This growth causes the RBCs to burst, 
thus freeing the parasites and their toxins to attack
other RBCs.

Signs and Symptoms
Symptoms are fever and flulike illness, including 
shaking chills, headache, muscle aches, and malaise.
Nausea, vomiting, and diarrhea may also occur. Malaria
can cause anemia and jaundice because of the destruc-
tion of RBCs.

Diagnostic Procedures
Under a microscope, the presence of the malaria para-
sites in the RBCs on blood smears confirms the diag-
nosis. Rapid diagnostic tests (RDTs) that detect
antigens derived from the malaria parasites have been
developed and approved. The RDTs reduce the amount
of time it takes for a diagnosis of malaria.

Treatment
Medications that are effective against malaria depend
on the strain of malaria diagnosed, the age of the person
infected, and the severity of the illness. Antimalarial
prescription medications can cure the disease. The med-
ication also depends on resistance of the parasite to the
drug, because so many strains of malaria are becoming
increasingly resistant to treatment.

Complementary Therapy
Herbal, Ayurvedic, and traditional Chinese medicine
may support traditional treatment by boosting the 
immune system but should always be used under the
guidance of a practitioner.

CLIENT COMMUNICATION

Discuss prophylactic treatment before foreign
travel. Remind clients to notify their PCP imme-
diately of any flulike symptoms upon return.
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Prognosis
When the person is treated promptly and correctly, the
prognosis is good. However, in many developing coun-
tries, malaria is still the leading cause of death. Diet and
nutrition should be emphasized.

Prevention
The best way to prevent malaria is to eliminate the
malaria parasite and to educate people about the
spread of malaria. International funding for malaria
control has greatly increased in the past few years.
New drug combinations have been developed to treat
malaria strains that became resistant to former 
medications. It is hoped that soon, every person in
malaria-endemic Africa will have a life-saving, long-
lasting, insecticide-treated bed net to keep mosqui-
toes from biting during the night. Prompt diagnosis
and early treatment are essential. Persons planning 
to travel to countries with a malaria risk should see
their primary care provider 4 to 6 weeks before travel.
An antimalarial drug may be prescribed. Using insect
repellent products that contain DEET and wearing
long pants and long-sleeved shirts are essential to pro-
tect against mosquito bites.

Viral Infections
COMMON COLD

ICD-10: J00 

Description
The coryza or common cold is an acute infection that
causes inflammation of the upper respiratory tract.
Colds occur more frequently in children (as often as 
6 to 10 times a year) and are the leading cause of time
lost from school. Adults may have as many as 2 to 
4 colds per year. The highest incidence of colds is during
the fall and winter months.

Etiology
Colds are caused by hundreds of different viruses, the
most common being the highly contagious rhinovirus.
These microorganisms are transmitted by airborne res-
piratory droplets but can also be picked up by hand-
to-hand contact and through the sharing of towels,
telephones, keyboards, cups, and similar personal
items.

Signs and Symptoms
The onset of symptoms is gradual and may include
nasal congestion, pharyngitis, headache, malaise,
burning and watery eyes, and low-grade fever (in chil-
dren). A cough, either productive or nonproductive,

may be present. The symptoms commonly last from
2 to 4 days, but nasal congestion may persist for an
indefinite period. Reinfection is common, but com-
plications are rare. The cold is contagious for 2 to 
3 days after onset.

Diagnostic Procedures
There is no specific diagnostic test for the common cold.
The goal is to rule out disorders that produce similar
symptoms.

Treatment
Treatment of the cold is symptomatic and includes
mild analgesics, ample fluid intake, and rest. Decon-
gestants, nasal sprays (not more than a few days and
not for children), throat lozenges, and a cool-mist 
humidifier may be helpful. In a child with a fever,
acetaminophen is the drug of choice but must be
given within the guidelines identified. If secondary
bacterial infections are suspected, antibiotics may be
prescribed, but they are not recommended for the
common cold.

Complementary Therapy
A person with a cold will find it helpful to get extra
sleep and drink large amounts of water and herbal
teas, vegetable juices, and broths. The additional 
fluids help rehydrate the body and increase immune
function. Chicken soup can help speed the removal
of mucus through the nose as well as act as an anti-
inflammatory. Saline nasal sprays will keep nasal pas-
sages moist. Baths with eucalyptus, lavender, lemon,
or peppermint can be soothing to someone with a
cold. Andrographis, an Indian herb, is likely to lessen
the severity and duration of the common cold but is
not to be taken by women who are pregnant. Taking
additional vitamin C may prove helpful. Some find
taking the herb echinacea, in tablet form or as an
herbal tea, helpful during a cold, but it should not be
taken long-term. Zinc lozenges taken at the cold’s
first symptoms may reduce the cold’s duration. Foods
such as yogurt, cheese, miso, some juices and soy
drinks that contain beneficial bacteria or probiotics
can reduce the risk and severity of the common cold.
Remember that stress can increase susceptibility to
disease.

CLIENT COMMUNICATION

Teach clients to minimize the transmission of
their cold, especially by hand washing and proper
disposal of tissues and coughing into their sleeve
at the bend of the elbow when a tissue is 
not available. Educate clients on when to see a
doctor.
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Prognosis
The disease is self-limiting, but it can lead to secondary
bacterial infection. Complications can include otitis
media (especially in children), sinusitis, and wheezing
in individuals with asthma.

Prevention
There is no known prevention. Frequent hand washing
and avoiding crowds can lessen the likelihood of con-
tracting a cold.

INFLUENZA
ICD-10: J10.1 or J11.1 

Description
Influenza (flu) is an acute, contagious respiratory dis-
ease characterized by fever, chills, headache, and
myalgia (muscle pain and tenderness). The disease
may affect anyone, but school-age children and elderly
persons are especially susceptible. Flu often occurs in
epidemic outbreaks, particularly in the winter and
spring. Refer to the earlier section of this chapter 
regarding pandemics.

Etiology
Flu is caused by viruses that are members of the 
Orthomyxoviridae family. For diagnostic and treat-
ment purposes, the viruses are classified as type A, B,
or C on the basis of their antigenic properties. The 
A and B viruses commonly cause seasonal epidemics
most winters. The C virus causes a mild respiratory
infection that is rarely epidemic. Influenza viruses fre-
quently mutate, creating new strains that easily infect
populations that had acquired immunity to previous
strains of the virus. Transmission generally occurs 
via cough, sneeze, hand-to-hand contact, and other
personal contact.

Signs and Symptoms
The onset generally is abrupt, with fever, chills, croup
(in children), malaise, muscle aches, headache, nasal
congestion, laryngitis, and a cough.

Diagnostic Procedures
Because the signs and symptoms of flu resemble those
of so many other illnesses, it is frequently difficult to 
diagnose solely on the basis of symptoms unless there
is an ongoing epidemic. A throat culture may be 
performed to isolate the virus or to rule out bacteria.
Various immunofluorescence techniques may be per-
formed to detect viral antigens.

Treatment
Treatment consists of bed rest, adequate fluid intake,
analgesics, and antipyretics. Note that aspirin should
not be used to treat fever and muscle pain in children
and adolescents with flu because of its association with
an increased incidence of Reye syndrome. Acetamino-
phen may be given to children.

Complementary Therapy
Complementary therapies noted for colds are appropri-
ate for the treatment of influenza. The use of antibiotics
is not indicated, and therefore they are to be avoided.
Warm baths may relieve myalgia.

CLIENT COMMUNICATION

Instruct clients, especially elderly ones, to rest, drink
ample fluids, and eat a balanced diet. It is important
to handle all tissue, utensils, and bedding with the
usual precautions to prevent the spread of the dis-
ease. Encourage elderly clients to continue as many
of the activities of daily living as possible to avoid
the need for later rehabilitation from physical inac-
tivity. Children are best kept home until 24 hours
after the fever has subsided.

Prognosis
The prognosis is good with proper care. Complications
include sinusitis, otitis media, bronchitis, and pneumo-
nia. A large number of deaths occur as the result of 
influenza each year.

Prevention
Influenza vaccines prepared from the most recent
strains of A- and B-type viruses are useful in preventing
these particular strains of influenza. The CDC recom-
mends influenza vaccine for children and adults, especially
those with certain risk factors, such as diabetes, cardiac
disease, and asthma. Proper disposal of contaminated tis-
sues and frequent hand washing is important. There are
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When to Seek Medical Care

The Mayo Clinic provides the following guidelines on when
to seek medical attention: Adults should seek medical care
if they have (1) a fever of 102°F (39°C) or higher; (2) a high
fever plus fatigue and aches; (3) a fever with sweating, chills,
and productive cough with colored phlegm; (4) significantly
swollen glands; and (5) severe sinus pain.

Children should see a doctor if they have (1) a fever of
103°F (39.5°C), chills, or sweating; (2) a fever that lasts
more than 3 days; (3) vomiting or abdominal pain; 
(4) unusual sleepiness or severe headache; (5) difficulty
breathing; (6) persistent crying; (7) ear pain or persistent
cough.
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Multidrug-Resistant
Organisms

METHICILLIN-RESISTANT
STAPHYLOCOCCUS AUREUS
Description
An individual may have staphylococci present in or on
the body and yet not become ill. The presence of staphy-
lococci is known as colonization. The CDC reports that
approximately 25% to 30% of  population is colonized
in the nose with staphylococci at a given time. Infection
occurs when the staphylococci causes disease. Spread of
methicillin-resistant Staphylococcus aureus MRSA
(ICD-10:B95.62) among clients in outpatient depart-
ments generally occurs through close or direct contact
with infected individuals. MRSA is not spread through
the air. Indirect contact may occur when contaminated
objects such as infected towels, wound dressings,
clothes, or sports equipment are touched. Infections can
result from sharing contaminated items, having recur-
rent skin diseases, and living in crowded areas; in addi-
tion, players in close-contact sports and persons in
intimate relationships can spread infection. Sometimes
it is unknown how the person contacted the infection.

Risk factors include severity of the MRSA infec-
tion; previous exposure to antimicrobial agents; inva-
sive procedures, including dialysis; repeated contact
with the health-care system; and any underlying dis-
eases or conditions. Children and the elderly have 
increased risk.

Signs and Symptoms
Signs and symptoms depend on where the infection
causes disease. For example, if the infection occurs in a

wound, the wound will be painful, reddened, swollen,
and warm to the touch (Fig. 4.2). If the skin infection
spreads to the lung, causing pneumonia, or to the
bloodstream, then the symptoms will be more systemic.
Also, any antibiotic therapy prescribed may have little
or no effect on the particular illness. For additional 
photos, go to: http://www.medicinenet.com/mrsa_
infection/article.htm and click on “pictures.”

Diagnostic Procedures
In 2008, the FDA approved a rapid blood test
(StaphSR assay) that can detect the presence of MRSA
genetic material in a blood sample in as little as 2 hours.
The test is also able to determine whether the genetic
material is from MRSA or from less dangerous forms
of staph bacteria. The test should not be used as the only
basis for the diagnosis of a MRSA infection. Culture
and sensitivity is the main diagnostic tool strictly 
following the National Committee for Clinical Labo-
ratory Standards. It can be difficult, however, to detect
the exact organism and its sensitivity.

Treatment
Sometimes, draining a skin sore may be all the treat-
ment that is necessary. However, in most cases, the
treatment of choice is still antibiotic therapy, with doc-
tors and pharmacists working together to determine
the best antibiotic to use. Intravenous vancomycin
often is the drug of choice for treatment for MRSA;
however, it is not effective against vancomycin-
resistant enterococci (VRE). In 2013, new discoveries
about the cell wall of the bacteria led researchers to try
new drugs that may breach this protective area, causing
the MRSA bacteria to be susceptible to certain antimi-
crobial drugs.

Complementary Therapy
No complementary therapy is indicated.
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Penicillin History

In 1942, a woman was hospitalized for a month with a 
life-threatening streptococcal infection. One night she was
delirious, and her temperature soared to almost 107°F. 
Various treatments had been tried; none worked to break
the fever. As a last resort, her physicians administered a tiny
amount of penicillin, an obscure experimental drug at the
time. Her hospital records showed that she had a sharp drop
in temperature the following morning. This woman was the
first person to receive penicillin. She lived until 1999, dying
at age 90.

Figure 4.2  Infection caused by methicillin-resistant Staphylococ-
cus aureus bacteria. (Centers for Disease Control and Prevention. Bruno Coignard,

MD; Jeff Hageman, MHS)

instances when vaccinated individuals may still get 
influenza, but the cases will be milder than if they had
received no vaccination. 
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CLIENT COMMUNICATION

Teach clients how infectious agents are spread and
what preventive measures to take. Frequent hand
washing cannot be overstressed. Individuals whose
immune systems are compromised should avoid
crowds and group settings.

Prognosis
MRSA can be difficult to treat and can progress to life-
threatening blood or bone infections, lung infections,
or skin/tissue infections. The prognosis may also depend
on how quickly or aggressively the client is treated and
on the client’s general health. Individuals with sup-
pressed immune systems or chronic illnesses may have
a more difficult road to recovery. 

Prevention
It is essential to use universal precautions at all times in
medical clinics, outpatient departments, group homes,
schools, group activities, and other settings. Hand
washing is paramount. Some urgent care facilities and
outpatient departments require staff and infected clients
to wear masks while in the facility. Healthy people 
generally are at low risk of becoming infected through
casual contact.

Immunosuppressant
Diseases

CHRONIC FATIGUE SYNDROME
ICD-10: R53.82 

Description
Chronic fatigue syndrome (CFS), although not fully
understood, is aptly named. Individuals suffer from
debilitating chronic fatigue that does not improve with
rest and a host of other symptoms. Another name for
the illness is benign myalgic encephalomyelitis. The
symptoms are many and varied, and individuals may
suffer for weeks or even years. It is twice as prevalent
in women as it is in men, and generally it affects per-
sons ages 25 to 45. Recent studies indicate that it may
be an organic brain-based condition.

Etiology
There is no current agreement on the cause of CFS.
It is most likely multifactorial. It was once thought to
be attributed to the Epstein-Barr virus, but that hy-
pothesis has been set aside. Viruses currently suspected
include human herpesvirus 6, enteroviruses, or retro-
viruses. Other predisposing factors that may be partly
responsible include the state of a person’s immune 

system, genetic makeup, age, hormonal balance, sex,
environment, and previous illness.

Signs and Symptoms
Two major criteria must be met for CFS to be diag-
nosed: persistent/relapsing fatigue (1) for at least 
6 months that does not resolve with bed rest and 
(2) that is severe enough to reduce daily activity by at
least 50%. In addition, at least four of the nine following
minor criteria must be present:

• Fever or chills
• Sore throat; nonexudative pharyngitis
• Painful cervical or axillary lymph nodes
• Unexplained generalized muscle weakness
• Muscle discomfort and myalgia
• Migratory arthralgia or joint pain without joint

swelling or redness
• Neuropsychological symptoms, including photo-

phobia, forgetfulness, transient visual scotomata
(an islandlike blind spot on the visual field of the
eye), irritability, confusion, depression, inability to
concentrate, difficulty thinking, brain fog

• Sleep disturbance
• Acute or subacute initial onset

Diagnostic Procedures
The challenge in diagnosis is that CFS remains a 
syndrome of symptoms and a diagnosis that comes 
from exclusion. A complete history and physical exam-
ination are essential for diagnosis. Laboratory testing—
including complete blood cell count, ESR, electrolytes,
thyroid-stimulating hormone, and a urinalysis—is used
to rule out other possible causes.

Treatment
Treatment is supportive. The primary care provider
will want to reassess the disease process frequently so
that new symptoms can be treated. NSAIDs may be
beneficial in the treatment of headache, pain, and
fever. Medications to improve energy and emotional
state may be used. At times, a psychiatric evaluation
may be necessary if the person shows symptoms of 
depression. Lifestyle changes may be needed in the
areas of sleeping and exercise. A holistic approach is
essential.

Complementary Therapy
There are numerous therapy recommendations for
CFS. Diet is crucial to reinforcing the immune system.
Clients are advised to concentrate on high-nutrition,
high-protein, and complex carbohydrate foods. A basic
multivitamin/multimineral supplement with adequate
amounts of trace minerals is beneficial. Acupuncture
has shown promise in treatment. Herbal medications
and Chinese medicine may be helpful but must always
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be discussed with the primary care provider prior to
taking.

CLIENT COMMUNICATION

Assure clients that although the disease may be
chronic in nature, it is possible to make some
lifestyle changes and live with it. Having a support
system may prove helpful. Encourage clients to eat
a balanced diet and drink ample fluids.

Prognosis
The disease is debilitating and lengthy in duration.
Some individuals respond to a variety of treatment 
protocols based on symptoms. Research is under way to
determine effective treatment.

Prevention
No prevention is known.

HIV INFECTION/AIDS
✔ REPORTABLE DISEASE

ICD-10: B20 

Description
AIDS is a severe illness associated with HIV infection.
Intimate contact resulting in the exchange of fluids such
as semen, blood, blood products, or the use of shared
needles is the route of transmission. In addition, infants
born to HIV-infected women may become infected 
before or during birth via transplacental, parturition, 
or postpartum transmission. The virus also can be trans-
mitted via breast milk.

Etiology
AIDS is caused by HIV, which is a retrovirus. HIV 
predominantly infects cells called T4 lymphocytes 
(T4-helper cells), which are critical to the operation 
of the body’s immune system. The virus replicates by
taking over the genetic machinery of the T cell it 
invades. The replication process continues until the host
cell is destroyed. The newly produced HIV-infected
cells can then infect other T4 lymphocytes, leaving the
body open to opportunistic infections.

In 2013, AIDS.gov reported that there were 
more than 35 million individuals living with AIDS
throughout the world—2.1 million of those are 
children. Two-thirds of the people living with AIDS
are in sub-Saharan Africa.

Signs and Symptoms
After exposure to HIV, the majority of individuals 
experience no recognizable symptoms. Some persons,
however, may develop a mononucleosis-like syndrome

characterized by fever and flulike symptoms. The syn-
drome resolves spontaneously, with seroconversion usu-
ally occurring 8 to 10 weeks later. When symptoms of
HIV later occur, the most common are generalized,
persistent lymphadenopathy; weight loss; fever; fatigue;
neurological symptoms; and malignancy.

The pulmonary, gastrointestinal, and neurological
systems may be involved, and several forms of malig-
nancy and chronic illnesses may result, presenting 
specific symptoms.

• Pulmonary symptoms include shortness of breath,
dyspnea, coughing, chest pain, and fever, usually
caused by a variety of opportunistic infections. The
most common pulmonary infection is Pneumocystis
jiroveci (formerly P. carinii) pneumonia, which has 
a high mortality rate. There also is an increased 
incidence of tuberculosis.

• Gastrointestinal symptoms may include loss of 
appetite, nausea, vomiting, oral and esophageal 
candidiasis, and chronic diarrhea or gastroenteritis.
Diarrhea occurs in more than half of all clients 
with AIDS.

• Neurological symptoms may include memory loss,
headache, depression, fever, confusion, and visual
disturbances. Dementia and depression may also 
be seen.

• Malignancies commonly associated with AIDS
include Kaposi sarcoma, a neoplasm evidenced 
by multiple vascular nodules in the skin and other
organs. This malignant neoplasm is especially
prevalent in the lymph nodes, the gastrointestinal
tract, and the lungs. The purple lesions character-
izing Kaposi sarcoma (ICD-10: C46.X) may 
appear on the skin and grow rapidly until wounds
are produced, which increase the client’s suscepti-
bility to infections. Studies show that women 
infected with HIV experience a higher incidence
of cervical cancer.

• Chronic illness results because persons with AIDS
are often severely immunocompromised. Nearly all
infected persons will eventually develop one or more
chronic opportunistic infections during the course
of the disease. Such illnesses may complicate treat-
ment and produce debilitating symptoms.

Diagnostic Procedures
There are now four rapid HIV tests approved by the
FDA that can return results the same day. They are
OraQuick Advance Rapid HIV-1/2 Antibody Test,
Reveal G2 Rapid HIV-1 Antibody Test, Uni-Gold 
Recombigen HIV Test, and Multispot HIV-1/HIV-2
Rapid Test. All four tests use oral fluid, fingerstick
blood, or serum specimens collected by venipuncture.
They can be interpreted visually and require no instru-
mentation. Another widely used screening test is the
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ELISA, followed by the Western blot test for confir-
mation. These two tests can take several days for results,
however. 

The FDA has approved the OraQuick In-Home
HIV Test, a rapid test kit that provides results in 20 to
40 minutes. The kit tests a sample of fluid from the
mouth. It can be purchased in stores or online to anyone
over age 17. A positive test result should be confirmed
by follow-up laboratory testing.

A diagnosis of AIDS is made by a primary care
provider using certain clinical and laboratory criteria.
When HIV establishes itself in the body, the number of
CD4 lymphocytes begins to decline. If the number falls
below 300, individuals are at heightened risk for one or
more opportunistic infections. If the CD4 cell number
drops below 200, an individual is said to have AIDS.

Treatment
There is no cure for AIDS and no effective treatment
to stop the HIV infection and the immunodeficiency it
causes. Today, however, there are 31 antiretroviral
drugs approved by the FDA to treat HIV infection.
These medications can suppress the virus, even to un-
detectable levels, but they do not completely eliminate
it from the body. HIV resistance to some antiviral
agents prompts the need for highly active antiretroviral
therapy (HAART) medications given daily. It is 
important to manage the opportunistic infections and
malignancies as aggressively as possible. Chronic ill-
nesses require symptomatic treatment for malnutrition,
weakness, immobility, diarrhea, skin lesions, and altered
mental state.

Complementary Therapy
Treatment focuses on the prevention of opportunistic
infections and enhancing overall health. Vitamin sup-
plementation with herbal medicines may be tried.
Acupuncture has shown success in reducing fatigue,
night sweats, and diarrhea. Mind–body therapies and
spiritual practices have shown promise, because there is
such an important relationship between an individual’s
emotional state and his or her immune system. Massage
can improve circulation as well as reduce emotional and
mental stress.

Garlic supplements can impede HIV medication,
and St. John’s wort can significantly compromise the
effectiveness of antiviral drugs prescribed for the treat-
ment of HIV. 

CLIENT COMMUNICATION

Encourage clients to become part of a support sys-
tem for persons with HIV/AIDS for education,
support, and resource information that can prove
valuable. Although the medication regimen can be
daunting, teach clients the importance of following

the regimen as closely as possible. Eating a balanced
diet is important, as is an exercise program to fit the
individual’s needs. Because financial resources may
be limited due to the cost of treatment and even the
inability to work, a referral to a social worker may
be helpful.

Prognosis
Recurrent bouts of opportunistic infections, with or
without malignancies, usually cause the death of indi-
viduals with AIDS. Rapid testing for HIV, resulting in
earlier treatment, and the use of HAART therapy have
greatly increased the years a person may live following
diagnosis.

Prevention
After years of research, there is still no effective vaccine
against the infection. Education is the first defense against
this epidemic. To avoid exposure to HIV, a person should
practice safer sex. The use of latex condoms for any form
of sexual intercourse is essential. Body fluids and items
such as used hypodermic needles are considered poten-
tially infective; therefore, universal precautions must 
be practiced when handling blood and body fluids. 
Eliminating risk factors for HIV-infected people can be
as beneficial as treating the HIV infection. Eliminating
malnutrition and needle sharing among those who abuse
drugs is extremely important, and purifying blood-
clotting factors for hemophiliacs has been very beneficial.

Infectious and
Communicable Diseases
of Childhood and
Adolescence
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CHAPTER EPISODE—PART III
Rodney seems to be more at ease following the dis-
cussion of the protection provided but is still a little
hesitant. The pediatrician turns to his computer and
pulls up a site that explains the risks and responsibili-
ties of not having vaccinations. The information is
available at http://www.cdc.gov/vaccines/hcp/patient-ed/
conversations/downloads/not-vacc-risks-color-office.
pdf and can be printed as a PDF. The pediatrician
gives the information to Rodney and asks him to call
tomorrow with his decision.

•  For your own benefit, summarize the information in
this file.
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INFECTIOUS DIARRHEAL DISEASES
ICD-10: A09 

Description
Infectious diarrheal disease usually affects children
under age 5. The disease can be highly contagious and
occurs frequently in day-care centers. In the United
States, it is estimated that more than 20 million
episodes of infectious diarrheal diseases occur in 
children under age 5.

Etiology
Diarrheal infections generally are transmitted via the
oral-fecal route and possibly via airborne respiratory
droplets. Individuals have natural defenses to combat
pathogens taken in while eating, including normal flora,
gastric acid, intestinal motility, and cellular immunity.
However, when an individual ingests more than the
host can combat, infection occurs. The incubation 
from ingestion to infection generally is 48 hours. The
most common causative agents are rotaviruses and 
bacteria; the latter include E. coli O157:H7, Salmonella,
Shigella, Campylobacter, and Yersinia species. Parasitic
infections can also cause infectious diarrheal disease,
generally from contaminated food and drink ingested
by people who travel to high-risk areas in other coun-
tries of the world. Parasitic organisms include Giardia
and Cryptosporidium species.

Signs and Symptoms
The most common symptom, diarrhea, may be bloody
and may be preceded or accompanied by vomiting, 
nausea, and abdominal cramping. A low-grade fever
may be present. In severe cases, dehydration, electrolyte
imbalance, acidosis, and kidney failure may occur.

Diagnostic Procedures
History and physical examination with clinical presenta-
tion is important. Stool is examined for parasites, bacte-
ria, and/or white blood cells. Repeat stool specimens may
be required to confirm the infecting organism. Special
laboratory tests may be needed, especially for E. coli
O157:H7. A careful review of the child’s diet for the pre-
vious 3 or 4 days may be helpful in determining the cause.
The level of dehydration needs to be assessed.

Treatment
Rehydration is most important and must start imme-
diately. If vomiting continues, it is better to rehydrate
by offering small amounts of liquid frequently. If the
infectious disease is caused by a virus, no medication
generally is given; however, if the causative agent is bac-
terial, antibiotics may be administered. In parasitic in-
fectious diarrheal disease, the drug chosen for treatment
is determined by the specific parasite involved. Intake

and output of fluids should be continually measured,
and frequency of the stool should be noted. The infected
child needs to maintain a high caloric intake and should
avoid foods high in sugar; however, food may have to
be offered slowly and in small amounts at first.

Complementary Therapy
Complementary therapy includes dietary limitations
and appropriate nutritional therapy to replace fluid and
electrolytes.

CLIENT COMMUNICATION

Because the disease is highly contagious, it is para-
mount to teach all caregivers the proper care of
clients during the contagious stage. Hand washing
is essential, as is the proper handling of diapers
and bedding. Encourage a balanced diet and
ample fluids.

Prognosis
In the United States, the prognosis is good if detected
early, if hydration is started immediately, and if anti -
microbial treatment is begun. Unfortunately, if the 
infection is severe, a child can die within hours. Some
children, especially those under age 2, may die from
such complications as dehydration, shock, and bac-
teremia. In developing countries, there are an estimated
1.7 billion cases of infectious diarrhea per year that 
result in the death of 760,000 children under age 5.

Prevention
The importance of good hygiene cannot be over-
stressed, especially good hand washing when changing
diapers or feeding children. Providing every child in
the world with clean drinking water and food free from
bacteria is a primary goal in prevention. Swimming
should be avoided in ponds, lakes, or stagnant bodies
of water.

RUBEOLA (MEASLES)
✔ REPORTABLE DISEASE

ICD-10: B05.X

Description
Rubeola (formerly known as hard or red measles) is a
highly communicable respiratory infection. Its diagnos-
tic signs are fever and the appearance of a characteristic
rash. The disease is most common in school-age chil-
dren, with outbreaks occurring in the winter and spring.
In 2012, WHO reported 122,000 deaths from rubeola
globally. The disease is less common in the United
States, but from January to May 2014, 187 cases were
reported in 15 outbreaks.
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Etiology
Rubeola is caused by the Morbillivirus rubeola virus
through direct contact with infectious droplets and 
occasionally through the air. The virus has an incubation
period of 10 to 20 days.

Signs and Symptoms
The onset of symptoms is usually gradual. Initial symp-
toms may include rhinitis (inflammation of the nasal
mucosa), cough, cold or coryza, drowsiness, anorexia
(loss of appetite), and a slow but progressive rise in
temperature to 101°F or 103°F by the second day.
Small red spots with bluish white centers, called Koplik
spots, appear on the oral mucosa by the second or third
day. Photophobia and cough soon follow. By about 
the fourth day, the fever usually reaches its maximum
(as high as 104°F to 106°F) and the characteristic rash
appears. The rash first appears on the face as tiny mac-
ulopapular lesions that contain both discolored spots
of skin called macules and red, raised areas of skin called
papules. These rapidly enlarge and spread to other areas
of the body. The lesions may be so densely clustered in
certain areas that the skin surface appears generally
swollen and red.

Diagnostic Procedures
The clinical picture of symptoms is usually a sufficient
basis for a diagnosis of rubeola. Blood testing may reveal
an abnormal decrease in the number of circulating white
blood cells, or leukopenia, and antibody titers are
used to detect the presence of measles antibody in both
the acute and convalescent phases.

Treatment
Treatment for rubeola is essentially symptomatic. 
Bed rest is indicated, sometimes in a darkened room to
alleviate the discomfort of photophobia. Antipyretics
and liquids may be recommended. Keep infected 
children isolated until the rash disappears.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Educate caregivers about the incubation period, the
spread of infection, and how to handle bedding,
discarded tissues, and dishes. It is important to pro-
vide rest, ample fluids, and a balanced diet.

Prognosis
Rubeola is usually a benign disease, running its course
in about 5 days after the rash appears. An attack of
rubeola usually confers permanent immunity. Com-
plications may arise, including croup, conjunctivitis,

myocarditis, and opportunistic respiratory tract infec-
tions from staphylococci, streptococci, or Haemophilus
influenzae.

Prevention
Active immunization can be produced by administra-
tion of a vaccine, preferably containing the live 
attenuated virus. The vaccine is normally a part of 
the measles/mumps/rubella immunizations (MMR)
or measles/mumps/rubella/varicella (MMRV) vaccine
given at 12 to 15 months of age and again at age 6.
Prior to the vaccine, as many as 500,000 cases 
were reported yearly. The increase in incidence in the
past few years is the result of children not receiving
vaccinations as well as increased international travel,
which is increasing the rate of exposure. Rubeola can
be prevented within 5 days of exposure by adminis-
tration of gamma globulin, a protein formed in blood
that functions as an antibody to provide rapid, tem-
porary immunity to the disease. Hand washing and
discarding tissues contaminated with respiratory 
secretions may help prevent the spread of measles
within a family.

RUBELLA (GERMAN MEASLES)
✔ REPORTABLE DISEASE

ICD-10: B06.X 

Description
Rubella (German or 3-day measles) is an acute infectious
disease characterized by fever and rash (Fig. 4.3). It
closely resembles rubeola, but it differs in its short course,
mild fever, and relative freedom from complications.
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Figure 4.3  Rubella. (Centers for Disease Control and Prevention.)
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Rubella is not as contagious as rubeola, and it occurs most
frequently among teenagers and young adults.

Etiology
The disease is caused by the rubella virus. This virus has
an incubation period of 14 to 21 days.

Signs and Symptoms
The onset of the disease is sometimes characterized by
malaise, headache, slight fever, and sore throat. About
25% to 50% of cases are asymptomatic, especially
among children. The rash typically appears the first or
second day after onset. It may be composed of pale red,
slightly elevated, discrete papules, or the rash may be
highly diffuse and bright red. The rash begins on the
face, spreads rapidly to other portions of the body, and
usually fades so rapidly that the face may clear before
the extremities are affected. Rash-covered portions of
skin may itch or peel.

Diagnostic Procedures
Because rubella can be easily confused with other 
diseases, a definitive diagnosis can be reached 
with cultures of the throat, blood, and urine or 
with antibody titers. A culture of urine with antibody
titers is generally done in the acute and convalescent
phases.

Treatment
Symptoms are so mild that treatment usually is not
necessary. Isolation from others (especially pregnant
women) may be beneficial. Treatment is nonspecific
and symptomatic. Bed rest is indicated. Topical 
antipruritics or warm water baths may be recom-
mended to relieve itching. Antipyretics may be 
prescribed.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Because many clients are asymptomatic, teaching
opportunities may be limited; however, it is a good
idea to encourage clients to eat a balanced diet and
drink ample fluids. Measures to reduce itching are
helpful.

Prognosis
The prognosis for an individual with rubella is usually
good. The disease is benign, seldom produces com-
plications, and runs its course in 3 days. Rubella 
is dangerous, however, when it occurs in pregnant

women, especially during the first trimester of 
pregnancy; the virus is capable of producing severe
fetal malformation.

Prevention
Lasting immunization can be conferred through 
use of a live rubella vaccine. (See vaccine information
in “Prevention” under “Rubeola [Measles].”) This vac-
cine must not be administered to pregnant women or
to those who may become pregnant within 3 months
after immunization. Administration of gamma glob-
ulin shortly after exposure may prevent development
of the disease, but it still may not prevent transfer 
of the virus to the fetus if exposure occurs during 
pregnancy. Prevention includes good hand washing
and disposing of tissues contaminated with respiratory
secretions.

MUMPS
✔ REPORTABLE DISEASE

ICD-10: B26.X

Description
Mumps is an acute contagious disease characterized by
fever and inflammation of the parotid salivary glands.
The disease is most common among children and young
adults in late winter and spring. It is easily prevented
by vaccination.

Etiology
The disease is caused by the mumps paramyxovirus,
which has an incubation period of 18 days. The disease
is transmitted via little droplets of saliva or the airborne
route.

Signs and Symptoms
The classic symptoms of mumps are unilateral or bilat-
eral swollen parotid glands. Headache, malaise, fever,
and earache may occur, and other salivary glands may
become swollen.

Diagnostic Procedures
The clinical picture of mumps and a history of recent
exposure usually are sufficient for diagnosis. A 
nasopharyngeal culture is done. A blood test may be
ordered.

Treatment
Analgesics, antipyretics, and adequate fluid intake are
recommended. Isolation of the affected individual is
important during the contagious period. Otherwise,
there is no specific treatment for mumps.
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Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

It is important to educate clients of the possible
complications of mumps so that they can be pre-
vented if at all possible. Encourage rest, increased
fluids, and proper diet.

Prognosis
The prognosis for an individual with mumps is good.
Complications can occur, however, and include orchitis,
pancreatitis, and various central nervous system manifes-
tations. Orchitis, which causes swelling of the testes in
adult men, is extremely uncomfortable but rarely causes
sterility, as is often feared.

Prevention
The best prevention is to receive the mumps vaccine
(MMR or MMRV) and to avoid exposure to the 
disease during its communicable period. Good hand
washing and proper disposal of contaminated tissues 
is essential for prevention.

VARICELLA (CHICKENPOX)
✔ REPORTABLE DISEASE

ICD-10: B01.X 

Description
Varicella (chickenpox) is a highly contagious disease
characterized by the appearance of a distinctive rash that
passes through stages of macules, papules, small fluid-
filled blisters or vesicles, and crusts (Fig. 4.4). The dis-
ease occurs most commonly among children and may
occur in epidemic outbreaks.

Etiology
The disease is caused by the varicella-zoster virus, which
is a herpesvirus. Its incubation period is 2 to 3 weeks,
usually between 13 and 17 days, and is spread via respi-
ratory secretion and direct contact.

Signs and Symptoms
The sign of chickenpox is a pruritic rash, which begins
as erythematous macules that produce papules and then
clear vesicles. The rash usually contains a combination
of papules, vesicles, and scabs in all stages. Anorexia,
malaise, and fever may accompany the rash.

Diagnostic Procedures
The clinical signs are usually sufficient for the diagnosis.
A history that indicates recent exposure helps confirm
the diagnosis.

Treatment
Isolation is important during the infectious period—
usually until all the scabs disappear. The only treatment
necessary is to reduce the itching. Antihistamines may
be given. Calamine lotion, cool bicarbonate of soda, or
colloidal oatmeal baths can be very helpful. It is best not
to scratch the lesions.

Complementary Therapy
No significant complementary therapy is indicated
other than oatmeal baths, as suggested previously.

CLIENT COMMUNICATION

Chickenpox requires strict adherence to proper
hand washing, disposal of tissues, and proper
cleaning of bedding and clothing. Teach clients or
caregivers how to apply any lotions or medications
to alleviate itching. Encourage bed rest and push
fluids. Do not give children aspirin-containing
products because of its link to Reye syndrome.

Prognosis
The prognosis for an individual with varicella is good.
The disease runs its course in about 2 to 3 weeks. Com-
plications may include secondary bacterial infections of
the skin as a result of scratching open lesions, throm-
bocytopenia, arthritis, hepatitis, and Reye syndrome.

Anyone who has had chickenpox (or the chickenpox
vaccine) is at risk for developing shingles (ICD-10;
B02.X) later in life. After a varicella infection, the virus
can remain inactive in nerve cells near the spinal cord
and reactivate later as shingles. Shingles can cause tin-
gling, itching, and pain followed by a rash of red bumps
and blisters. Shingles is sometimes treated with antiviral

Infectious and Communicable Diseases 73

Figure 4.4  Chickenpox (varicella) shown on an adult knee.
(Centers for Disease Control and Prevention. Dr. Alexander D. Langmuir.)
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drugs, steroids, and pain medications. In May 2006, the
FDA approved a vaccine to prevent shingles in people
over age 60. Anyone who has not had chickenpox can
catch it from someone with shingles, but they cannot
catch shingles.

Prevention
The best prevention is MMRV vaccination as a child.
In certain situations, varicella-zoster immune globulin
may be administered within 72 hours of exposure 
to stop the development of the disease. Good hygiene,
including proper disposal of tissues contaminated with
respiratory secretions, is important.

ERYTHEMA INFECTIOSUM 
(FIFTH DISEASE)

ICD-10: B08.3 or B09 

Description
Erythema infectiosum is a common infection occurring
predominantly in children, with flulike symptoms and
diffuse redness of the skin, or erythema. It is called fifth
disease because it was classified in the late 19th century
as the fifth in a series of six childhood exanthems—
rashes that occur on the skin as opposed to rashes that
occur on the mucous membranes (or enanthems). It is
a mild illness that exhibits a rash and develops quickly.

Etiology
Fifth disease is caused by the human parvovirus B19
(this not the same parvovirus pets may get) and is trans-
mitted through respiratory secretions or direct contact.
Parvovirus B19 can be transmitted during therapy with
clotting factor concentrate. Its incubation period is gen-
erally 4 to 14 days but can be as long as 20 days. Unfor-
tunately, the person is contagious before the onset of
symptoms. It is most prevalent in elementary and junior
high school children during winter and spring.

Signs and Symptoms
The child has a low-grade fever, coldlike symptoms, and
a red facial rash that looks like a “slapped cheek.” Later
there is a circumoral pallor and symmetric lacy rash on
the trunk and limbs (Fig. 4.5). The rash can recur for
weeks with exposure to the sun, heat, stress, or exercise.
Between 20% and 60% of the children in outbreaks are
symptomatic, and many are asymptomatically infected.

Diagnostic Procedures
Diagnosis is generally made by clinical presentation.
B19 can be detected in throat swabbings, respiratory
tract secretions, and serum. The B19-specific antibodies
can be detected with commercially available immunoas-
say kits.

Treatment
Generally, no treatment is needed; however, it is 
important to manage any fever.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Inform caregivers that children are not contagious
after the onset of a rash, so they can continue to 
attend school or work. Although the exact route 
of transmission is essentially unknown, it is impor-
tant to discard any used tissues appropriately 
and to encourage clients to drink ample fluids and
practice good hand washing.

Prognosis
Complications include arthralgia and arthritis.

Prevention
Good hygiene and proper disposal of tissues with con-
taminated respiratory secretions are necessary.
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Figure 4.5  Hands of elementary school child showing symp-
toms of fifth disease. (Centers for Disease Control and Prevention; http://phil.

cdc.gov/phil/details.asp?pid=4511.)

CHAPTER EPISODE—PART IV
Rodney calls the next day to say he is ready for 
Jed to have the vaccinations. You are to see them at
3:00 p.m. 

•  Is there anything you might say to Rodney to further
ease his concerns?

•  What information will you tell him about any reaction
that might occur?
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PERTUSSIS (WHOOPING COUGH)
✔ REPORTABLE DISEASE

ICD-10: A37.X

Description
Pertussis is an acute, highly infectious respiratory tract
disease characterized by a repetitious, paroxysmal cough
and a prolonged, harsh, or shrill sound during inspira-
tion (the “whoop”). Pertussis affects infants and chil-
dren more frequently and more severely than it does
adults.

Etiology
Most cases of pertussis are caused by Bordetella pertussis.
This bacterium has an incubation period of 7 to 10 days.
It induces a mucopurulent secretion and hampers 
the natural ability of the respiratory tract to clear such
secretions. Consequently, mucus accumulates in the air-
ways and obstructs airflow. The route of transmission
for the disease is direct contact with any discharge from
the mucous membrane of an infected person.

Signs and Symptoms
The signs and symptoms of pertussis can be divided
into three stages. The catarrhal stage is marked by the
gradual onset of coldlike symptoms—mild fever, run-
ning nose, dry cough, irritability, and anorexia. This
stage lasts from 1 to 2 weeks, during which the disease
is highly communicable. The paroxysmal stage is
marked by the onset of the classic cough, consisting
of a series of several short, severe coughs in rapid suc-
cession followed by a slow, strained inspiration, during
which a “whoop” (stridor) may be heard. The cough-
ing occurs in periodic attacks. This stage, lasting 3 to
4 weeks, may be accompanied by weight loss, dehy-
dration, vomiting, epistaxis, and hypoxia. After several
weeks, a period of decline begins, marked by the grad-
ual diminishment of coughing.

Diagnostic Procedures
A history of exposure to another infected individual
and the presence of the classic cough may be sufficient
to establish the diagnosis. A very high white blood
cell count is another distinguishing feature of pertus-
sis. A definitive diagnosis depends on a nasopharyn-
geal culture.

Treatment
Antibiotics administered during the catarrhal stage may
check the development of the disease; if administration
is delayed past this stage, antibiotics have little effect.
The individual with pertussis requires meticulous care
to ensure adequate nutrition, hydration, and clearance
of mucous secretions.

Complementary Therapy
Fluids are encouraged. Light foods can be taken. The
client should avoid all dairy products during the acute
stage. Fruits, vegetables, brown rice, clear vegetable
soups, potatoes, and whole grain toast may be tried.
Aromatherapy with basil, chamomile, eucalyptus, pep-
permint, and lavender in a cool mist vaporizer may be
useful. Osteopathic manipulation may be able to reduce
the severity of the cough.

CLIENT COMMUNICATION

Remind caregivers that the characteristic cough
may sound worse than it is but that they need to be
aware that mucus may accumulate and require at-
tention if airways become clogged. Encourage
proper fluid intake and a balanced diet. Educate
clients about the necessity of following the treat-
ment plan, including taking all of the prescribed
medication.

Prognosis
The prognosis for an individual with pertussis varies
from case to case. Uncomplicated pertussis may run 
its course in 12 weeks. Recovery may be considerably
extended, however, particularly among infants. Com-
plications can occur as a result of seizures, apnea, en-
cephalopathy, and pneumonia. Young children can die.
In 2014, 32,971 individuals were sickened by pertussis
in the United States. Fifteen infants younger than 
3 months died before they were old enough for the 
vaccination.

Prevention
A child can be rendered less susceptible to pertussis 
by receiving a series of immunizations with pertussis
vaccine. The vaccine is part of the DTaP (diphtheria,
tetanus, acellular pertussis) vaccine given around 
3 months of age. Good hand washing and proper dis-
posal of contaminated tissue from respiratory secretions
are essential.

DIPHTHERIA
✔ REPORTABLE DISEASE

ICD-10: A36.X

Description
Diphtheria is an acute, life-threatening infectious 
disease. It is characterized by a gray to black mem-
brane-like coating that forms over mucous membrane
surfaces, particularly along the respiratory tract, which
can block airways. It can cause a toxic reaction that 
primarily affects the heart and peripheral nerves. The
disease may occasionally involve the skin. Most cases
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occur in children under age 10, but older children and
adults also may be affected.

Etiology
Diphtheria is caused by Corynebacterium diphtheriae.
The bacterium has an incubation period of 2 to 5 days.
Most strains of C. diphtheriae also release a highly po-
tent toxin capable of damaging the heart, kidneys, and
peripheral nerves. Transmission is through contact with
discharge from the nose, throat, eye, and skin lesions.

Signs and Symptoms
The specific symptoms vary with the site of infection.
In typical cases, a slight headache, malaise, and a mild
fever (100°F to 101°F) occur. There may be a strong,
foul odor to the breath; bluish skin color; bloody, watery
nasal drainage; and breathing problems. Some individ-
uals infected with C. diphtheriae remain asymptomatic
but become carriers of the disease.

Diagnostic Procedures
The appearance of the characteristic membrane may be
sufficient to establish a diagnosis of diphtheria. A de-
finitive diagnosis can be made only by identifying the
bacterium in nose and throat cultures.

Treatment
The only specific treatment is administration of suffi-
cient quantities of diphtheria antitoxin as early in the
course of the disease as possible followed by antibiotic
therapy. The affected individual must be isolated, and
bed rest is required. A soft or liquid diet is recom-
mended. Emergency measures may be required to
maintain an airway or to control cardiac complica-
tions. Carriers of diphtheria are usually treated with
antibiotics.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Educate family members about diphtheria. Any
nonimmunized members should receive diphtheria
toxoid appropriate to age. Hospitalization of the in-
fected child is often necessary for proper treatment
and observation for complications.

Prognosis
The prognosis for an individual with diphtheria varies
according to the severity of the disease. Mild cases re-
solve in 3 to 4 days or a week in moderate cases. Com-
plications include myocarditis (the most common
complication), thrombocytopenia, and vocal cord paral-
ysis. Even with antitoxin therapy, death may result if
complications are severe.

Prevention
Diphtheria is highly preventable. Inoculation with
diphtheria toxoid at 3 months of age is routine. Booster
doses should be administered at appropriate intervals
during early childhood. Diphtheria toxoid is usually
administered along with the vaccine for pertussis and
the toxoid for tetanus (the DTaP vaccine), because
higher levels of antibodies are produced when all three
vaccines are administered simultaneously rather than
individually. While today the incidence of diphtheria
has greatly decreased, with only five cases reported 
in the United States in the last 10 years, it is a disease
that must be recognized for its serious potential. Also,
acknowledging the diseases prevented by the vaccina-
tion makes the public more aware of the consequences
of refusing vaccinations. 

TETANUS (LOCKJAW)
✔ REPORTABLE DISEASE

ICD-10: A35 

Description
Tetanus is an acute, life-threatening infectious disease
characterized by persistent, painful contractions of
skeletal muscles. The disease may affect any person at
any time—the elderly, migrant workers, children, and
injection drug users. Puncture wounds are particularly
prone to tetanus, but sores can become infected by the
bacteria. Tetanus is acquired from the environment; it
is not transmitted person to person.

Etiology
The disease is caused by Clostridium tetani, a bacterium
commonly found in soil. The bacillus becomes patho-
genic when its spores enter the body through a puncture
wound. Burns, surgical incisions, and chronic skin 
ulcers may also provide opportunities for C. tetani
spores to enter the body, as may generalized conditions
such as otitis media and dental infections. The spores
produce a powerful toxin that attacks the central 
nervous system and that also acts directly on voluntary
muscles to produce contraction.

Signs and Symptoms
The onset of symptoms may be either gradual or
abrupt. Stiffness of the jaw, esophageal muscles, and
some neck muscles is often the first sign of the dis-
ease. Later, in the most common manifestation of
tetanus, the jaws become rigidly fixed (lockjaw), the
voice is altered, and the facial muscles contract, con-
torting the individual’s face into a grimace. Finally,
the muscles of the back and the extremities may 
become rigid, or the individual may experience ex-
tremely severe convulsive muscle spasms. This final
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phase of the disease often is accompanied by high
fever, profuse sweating, tachycardia, dysphagia, and
intense pain.

Diagnostic Procedures
Tetanus is diagnosed on the basis of its classic 
symptomatology.

Treatment
Human tetanus immune globulin, administered intra-
muscularly within the first 24 hours, is the first course
of treatment. The site of the wound or the point of 
infection must be thoroughly cleaned and debrided.
Antibiotics to kill the bacteria are administered. Muscle
relaxants may be prescribed. Meticulous care and sup-
port are required to maintain adequate nutrition and
hydration and to avoid the development of decubitus
ulcers. Tracheostomy is routinely performed in moder-
ate to severe cases of tetanus to prevent choking.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

The disease process can be frightening; however,
education about tetanus helps alleviate anxiety and
fears. It is important to follow clients carefully and
watch for any complications. Special attention
should be given to ensure a proper diet and ample
fluids.

Prognosis
The disease usually runs its course in about 6 to 7 weeks,
seldom producing any lasting disability. However, de-
spite effective treatment measures, tetanus is frequently
fatal, especially among unimmunized people, most
often in developing countries. Death may result from
asphyxiation, a host of possible complications, and
sometimes from sheer exhaustion.

Prevention
Surprisingly enough, having tetanus does not confer 
future immunity to the disease. Immunization with
DTaP should be routinely started at 3 months of age.
Boosters are required periodically throughout life. The
risk of contracting tetanus also can be minimized by
wearing protective clothing and by promptly cleansing
and caring for wounds and other skin lesions.

IMMUNIZATION
Immunizations are important for protection against
certain communicable diseases. Medical personnel
maintain accurate records of immunizations, but in the

current mobile society and with the ever-present
changes in primary care providers due to insurance re-
strictions within the United States, parents and
guardians are advised to keep a separate and complete
record of their child’s and their own immunizations.
Additional health immunizations are required for travel
to certain other countries. County health departments
have specific information on recommended or required
immunizations for world travel.

Three excellent sources of information on immuniza-
tions are:

• Centers for Disease Control and Prevention
(http://www.cdc.gov)

• Morbidity and Mortality Weekly Report
(http://www.cdc.gov/mmwr)

• National Center for Health Statistics
(http://www.cdc.gov/nchs)

The incidence of certain communicable diseases in
the United States has steadily declined. Because of 
advances in medical knowledge, general improvements
in living conditions, and government-mandated immu-
nization programs, children and adolescents are no
longer the routine victims of many diseases. For exam-
ple, poliomyelitis (ICD-10: A80.9), once endemic, was
eradicated in 1979 in the United States. However, its
threat is again on the rise in war-torn countries
throughout the world.

Caution cannot be thrown to the wind, however. A
serious outbreak of rubeola occurred on a college cam-
pus, where a substantial number of students had not
been vaccinated against the disease owing to their reli-
gious beliefs. In some areas of the United States, limited
access to medical care, lack of knowledge, or a distrust
of government-sponsored health outreach programs
may leave significant numbers of children unprotected
by vaccines. In the absence of the effective immuniza-
tion provided by vaccines, communicable disease can
still cause major epidemics.

A vaccine is a suspension of infectious agents, com-
ponents of the agents, or genetically engineered anti-
gens. It is given for the purpose of establishing
resistance to an infectious disease. There are two general
classes of vaccines:

• Live, generally attenuated, infectious agents (e.g.,
measles virus)

• Inactivated agents or products obtained through 
genetic recombination (e.g., acellular pertussis 
vaccines)

Both types are used in vaccines for many diseases
(poliomyelitis and influenza).

Whatever its makeup, a vaccine stimulates the devel-
opment of specific defense mechanisms that should re-
sult in permanent protection from the disease. Figure 4.6
is an immunization schedule that lists the vaccines 
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commonly administered during childhood and adoles-
cence. The immunization schedules are generally based
on the consensus of the Advisory Committee on Immu-
nization Practices of the CDC, the American Academy
of Pediatrics, and the American Academy of Family
Physicians. For a list of the recommended adult immu-
nizations, visit http://www.cdc.gov/vaccines/recs.

CLIENT COMMUNICATION

It is important that all individuals be given infor-
mation related to the particular vaccine and any
side effects that might occur. Respect must 
be given to those who refuse vaccinations; how-
ever, it can be helpful to make certain they are
properly informed of the dangers of communica-
ble diseases.
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Figure 4.6  Recommended immunization schedule for persons aged 0–18 years—United States 2014. (Department of Health and Human Services,

Centers for Disease Control and Prevention; http://www.cdc.gov/vaccines/schedules/downloads/child/0-18yrs-schedule.pdf.)

SUMMARY
Infectious and communicable diseases emerge and
reemerge in our lives. One disease is eradicated, only
to have another surface. Diseases once completely
eradicated from the world are again becoming 
a threat. Infectious diseases that once responded to
antibiotics are now resistant. The SARS and recent
MERS outbreak make us look at a prevention method
not practiced for many years—isolation and quaran-
tine. The H1N1 viral outbreak in 2009 caused many
individuals to change travel plans and wear protective
masks in public. Frequent hand washing and careful
handling of all materials that may be contaminated,
coupled with available vaccinations, continue to offer
the best protection against infectious and communi-
cable diseases.
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ONLINE RESOURCES
Antimicrobial Resistance

http://www.who.int/mediacentre/factsheets/fs194/en/

DEET (N,N-diethyl-3-methylbenzamide)

http://www.deet.com/faqs.html

Emergency preparedness and response/bioterrorism

http://emergency.cdc.gov

Emerging and Reemerging Infectious Diseases 

http://www.niaid.nih.gov/topics/emerging/pages/default.aspx

HIV infection/AIDS

http://www.avert.org/worldstats.htm

MERS

http://www.cdc.gov/features/novelcoronavirus/

Morbidity and Mortality Weekly Report

http://www.cdc.gov/mmwr

National Center for Health Statistics

http://www.cdc.gov/nchs

Reportable diseases. Find greater detail on reportable infections,

diseases, or conditions

http://www.in.gov/isdh/files/ReportableDiseaseList.pdf

West Nile Virus: Chicagotribune.com. 2014 West Nile Virus

Season Update and Safety Tips.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword 
Tamparo.

CASE STUDIES
Case Study 1

Austin is a 40-year-old architect who has been fighting
AIDS for 13 years. With the consent of his primary care
provider, he removes himself from all medications. He
improves. His appetite improves, and his stamina in-
creases. He thinks about returning to work. Six months
later, however, he returns to his provider weaker and
sicker than before. At this point, Austin and his provider
decide to seek complementary therapies.

Case Study Questions
1. What complementary therapies might be considered?
2. How will the integration of complementary therapies

and the primary care provider’s therapies be 
carried out?

Case Study 2

Peter travels the world in his position on the advance
team for the secretary of state. He has likely visited
as many as 20 different countries in 12 months’ time
and is frequently in areas where infectious diseases
are far more common than in his home country, the
United States. Using the CDC and the WHO as
your resources, plan a strategy to keep Peter healthy.

Case Study Questions
1. What vaccinations are necessary for Peter?
2. Is there any prophylactic treatment or medications

that might be identified prior to travel?
3. What other precautionary measures might be taken?
4. What economic and political factors are considered

here?
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Multiple Choice
Place a checkmark next to the correct answer.

1. Which of the following statements is true about
chronic fatigue syndrome?

a. CFS is easily diagnosed with laboratory testing.

b. CFS occurs more frequently in young adults.

c. CFS is a debilitating illness with at least 
6 months of unresolved fatigue.

d. CFS is treatable and curable.

2. What is known about Lyme disease?

a. Is caused by tiny, tick-transmitted spirochete

b. Progresses in two stages

c. Is treated by strict bed rest and a low-salt diet

d. Is difficult to prevent

3. How are infectious diseases that can be used as
weapons defined?

a. Are listed in six categories

b. Are reported to the FDA

c. Incidence kept private to prevent panic in any
outbreak

d. Are easily disseminated or transmitted from
person to person

4. What defines HIV infection and AIDS?

a. They are curable.

b. They can be treated with a new vaccine.

c. They are showing evidence of a 
“superinfection.”

d. They are caused by a virulent bacterium 
that depresses the immune system.

5. What is E. coli O157:H7?

a. It is a viral infection of the gastrointestinal
tract.

b. It is highly contagious from human to 
human.

c. It is found in undercooked, contaminated
ground beef.

d. It is rarely fatal.

REVIEW QUESTIONS
Matching
Match the following by placing the correct letter in the 
column.

1. Disease that is readily 
transmitted from one 
person to another

2. Contains DNA typical to
avian, swine, and humans

3. A common cause of 
coryza

4. Estimated 20 million
episodes occur every 
year in the United States

5. Should be maintained 
by health professionals 
and individuals

6. Formerly known as hard
or red measles

7. Eradicated in 1979; still a
potential weapon

8. Outbreak in Saudi 
Arabia spread to the 
United States

9. Prevents diphtheria, 
pertussis, tetanus

10. Causes inflammation of 
the parotid salivary glands. 

Short Answer
1. Koplik spots are characteristic of what childhood 

disease? 

2. What is the medical term for German measles?

3. What is a common name for tetanus?

4. The vaccine to prevent mumps is identified by what 
abbreviation?

5. What is the infectious disease caused by parvovirus B19?

6. What is difficult to treat and can progress to 
life-threatening blood, bone, or skin infections?

a. Infectious

b. Rubeola

c. MERS

d. H1N1 virus

e. Infectious 
diarrheal 
disease

f. Communicable

g. Vaccination
records

h. Rhinovirus

i. Rubella

j. Smallpox

k. Influenza

l. DTaP

m. Mumps
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6. What are possible complementary therapies for the
common cold?

a. Acupuncture

b. Antiviral medications

c. Use of the Indian herb andrographis

d. Use of antioxidants 

Discussion Questions/Personal Reflection
1. Contact your county health department to ascertain

which communicable diseases must be reported in your
geographic location. List them.

2. Contact a grade school or day-care center and com-
pare their recommendations with those of your local
health department for immunizations children must
have when starting school.

3. Discuss what steps might be taken to reduce the risk 
of methicillin-resistant Staphylococcus aureus infection in
local schools and gyms.
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In the hour of adversity be not without hope, for crystal rain falls from
black clouds.

—PERSIAN POEM

5
Cancer
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● key words
Allogeneic (ăl''ō•jĕ•nē'ı̆k)
Anaplasia (ăn''ă•plā'zē•ă)
Autologous (aw•tŏl'ō•gŭs)
Carcinogen (kăr•sı̆n'ō•jı̆n)
Carcinoma in situ 

(kăr''sı̆n•ō'mă ĕn si'tū)
Dysplasia (dı̆s•plā'zē•ă)
En bloc (ĕn blŏk')
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Metastasize (mĕ•tăs'tă•sīz)
Palliative (păl'ē•ă•tı̆v)
Radioisotope

(rā''dē•ō•ī'sō•tōp)
Reed-Sternberg cell

(rēd•stĕrn'•bĕrg sĕl)
Sarcomas (săr•kō'măs)
Syngeneic (sı̆n•jĕ•nē'ı̆k)

Epithelial (ĕp''ı̆•thē'lē•ăl)
Erythema (ĕr''ı̆•thē'mă)
Hyperplasia (hī''pĕr•plā'zē•ă)
Leukopenia (loo''kō•pē'nē•ă)
Leukoplakia (loo''kō•pla'kē•ă)
Mesothelioma

(mĕs''ō•thē•lē•ō'mă)
Metastasis (mĕ•tăs'tă•sı̆s)

● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Describe neoplasm.

• Compare benign and malignant tumors.
• Recall death statistics about cancer.
(learning outcomes continues)
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• List at least seven possible causes of cancer.
• Describe the main classifications for cancer.
• Recall signs and symptoms of cancer.
• Discuss how cancer is diagnosed.
• Identify the grading and staging of cancers and

their use.
• Discuss six major forms of cancer treatment and

their advantages and disadvantages.

• Identify at least seven suggestions for cancer pre-
vention.

• Recall integrative and complementary therapies in
cancer treatment.

• Recognize the warning signs of cancer.

84

(learning outcomes continued)

CHAPTER EPISODE—PART I
Like many couples who decide their child-bearing
years are over, 34-year-old Judd and his spouse 
decided shortly after their second child was born
that a vasectomy was their best option. The proce-
dure was successful with no problems. However,
over a period of time, Judd observed that the scar
tissue seemed thicker and denser. He wasn’t too
concerned but kept an eye on the scar. Much later,
when the scar became larger, harder, and painful, he
was concerned enough to go back to the urologist
who performed the vasectomy.

•  At this point, should Judd be worried? Justify your 
response.

•  What might the urologist do to determine the cause 
of this change?

DESCRIPTION OF CANCER
Definitions
Some new growth in the body is necessary and advan-
tageous; repair of bone and skin is an example. A neo-
plasm is a new growth that can be frightening,
perplexing, and life-threatening. Neoplasm is a new
formation or new growth that serves no useful purpose.
The growth is uncontrollable and progressive, and it
may be detrimental to other parts of the body. Cancer,
a term most feared by individuals, is a group of diseases

expressed by this uncontrolled growth and spread of ab-
normal cells that can cause death. The term tumor, a
swelling or an enlargement, is used interchangeably
with neoplasm.

A tumor may be benign or malignant, depending 
on its growth pattern, cell characteristics, potential for
the cells to move from one part of the body to another
(or metastasis), tendency to recur, and capacity to
cause death.

A benign tumor is one that remains localized as a
discrete mass. It has an excessive growth of cells but
may grow slowly and is rarely fatal. A benign tumor
can grow large enough to interfere with normal 
body function, however. Some benign uterine tumors
have grown to be the size of a basketball, displacing
adjacent organs and causing digestive problems. The
benign tumor usually is encapsulated and does not in-
filtrate surrounding tissue; it does not tend to recur
when surgically removed. A favorable recovery is
likely.

A malignant tumor, by comparison, is invasive,
grows rather rapidly, is sometimes anaplastic (has lost
its cell definition and function), and can metastasize
through the blood or lymph. Generally, the more vir-
ulent the tumor, the greater the chance of metastasis.
These tumor cells are not normal; they are distorted in
size, shape, and structure. If untreated, the malignancy
progresses, and death may result. Malignant tumors 
are known as cancer, the disease on which this chapter
focuses. Cancers are generally divided into three cate-
gories: carcinomas, sarcomas, and cancers of blood
and lymph.
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Statistics
Cancer is a focus of attention in American society 
because of its toll in lives, the suffering it causes, 
and the economic losses it produces. Cancer strikes
people of all ages, both men and women, and is the
second-leading cause of death in the United States,
preceded only by heart disease. Cancer accounts 
for about 1 in every 4 deaths, more than 1,600 every
day. According to the National Cancer Institute,
1,658,370 new cancer cases were expected to be 
diagnosed in 2015. About 77% of all cancers are 
diagnosed at age 55 or older. According to the 
American Cancer Society (ACS), the lifetime risk 
for men developing cancer is a little less than 1 in 2.
For women, the risk is a little greater than 1 in 3.
Childhood cancer is less common; however, approx-
imately 1 in 285 children will be diagnosed with can-
cer by the age of 20. The National Cancer Institute’s
(NCI’s) Surveillance Epidemiology and End Results
website provides a table that lists the estimated 
new cancer cases and deaths by site and sex (go to
http://seer.cancer.gov and search their statistics).

In the United States, more than 1.6 million new
cases of cancer are diagnosed each year. Almost half of
all deaths from cancer are from the four most frequently
diagnosed kinds: lung and bronchus (ICD-10: C34.X*),
prostate (ICD-10:C61), breast (ICD-10: C50.X), and
colorectal cancer (ICD-10: C19). For males, prostate
cancer is the most frequently diagnosed cancer; for
women, breast cancer is the most frequently diagnosed.
Lung and bronchus cancers remain the leading cause of
cancer death for both men and women. Colorectal can-
cer occurs at about the same frequency in men and
women.

One measure of the overall success of cancer treat-
ment is how many individuals remain alive at specific
time intervals (e.g., 5, 10, and 15 years) after they are
diagnosed. The 5-year survival rate is a widely used
marker. For all cancers combined, the 5-year survival
rate has now reached 68%. 

The number of cancer deaths is gradually declining.
In fact, both incidence and death rates for all cancers
combined have declined for both men and women since
1998. It is believed that the reduction is due largely 
to earlier screening, better treatment, and real gains in
prevention of certain cancers. For example, the decline
in smoking has resulted in fewer lung cancers. The 
incidence of lung cancer deaths dropped an average 
of 2.8% per year in California after the state placed a
ban on smoking in public facilities. Other states have
followed this practice. These numbers are quite signifi-
cant because in 2015, nearly 480,000 cancer deaths were
the result of tobacco use. 

ETIOLOGY OF CANCER
Cancer can start in any body tissue and has no single
cause. There are over 200 different types of cancer, 
and most are multifactorial, meaning that many factors
contribute to the cancer. Research indicates that all 
cancers arise because of complex alterations in DNA
that result in unrestrained cellular proliferation. These
cell mutations alter gene chemistry enough to produce
abnormal cells. It is suspected that mutations occur
fairly frequently but that the body’s immune response
is able to destroy the abnormal cells as soon as they
occur. Therefore, it is possible that a malignancy may
represent a failure of the body’s immune system.

This abnormal cell growth may take many years to
occur in humans; it may stop at any point and occasionally
is reversible. Generally, there is a progressive evolution 
of cancer cells through different states—hyperplasia
(excessive growth of cells), dysplasia (abnormal growth
of cells), carcinoma in situ (a cancerous growth that 
remains in place), and carcinomas that metastasize
(spread through the circulatory system).

Carcinogens
The cell mutations often occur slowly over a period of
time, even as long as 10 years, and can be caused by
substances or agents that increase the risk of cancer
development when humans are exposed to them. Such
an element is termed a carcinogen. Carcinogens 
include many kinds of chemicals and certain kinds 
of high-frequency radiation such as ultraviolet and
ionizing radiation that damage the DNA.

Tobacco use is a carcinogen that plays a significant
factor in the cause of respiratory cancers, all of which
could be prevented completely. A high incidence of
colon cancer may be linked to a high-fat, low-fiber diet,
which is very popular in American households. About
3 million skin cancers diagnosed could be prevented by
protection from the sun’s harmful rays.

A recent study of firefighters in San Francisco,
Chicago, and Philadelphia showed that they have a
higher incidence of certain cancers such as mesothe-
lioma and cancers of the respiratory, digestive, and uri-
nary systems than the general population. It is believed
this increased rate is directly related to the exposure
to contaminants such as combustion by-products like
benzene and formaldehyde, asbestos, and burned 
debris from fires. 

Other Factors That Influence Cancer
Development
Not everyone who smokes gets lung cancer, and not
everyone with high exposure to the sun’s damaging rays
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*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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gets skin cancer. Other factors that can influence the
development of cancer or help to prevent it are age, 
genetics, immune system response, body weight and
diet, exercise and physical activity, environment, viruses,
and even bacterial infections.

Age is a factor in that many cancers are more com-
mon as a person ages. This is because cell mutations
often take a long time to develop into cancer cells. The
longer a person lives, the greater the time for genetic
mutations to occur in the cells. Approximately 55% of
cancers are diagnosed after age 65.

Genetics implies that a person may be born with ge-
netic mutations or have less ability to prevent the cells
from mutating into cancer. A few examples deserve
discussion. Cancer of the breast generally is more
common in female relatives of affected women than
in the general population. Women who have abnor-
mal BRCA1 and BRCA2 breast cancer genes have a
higher chance of developing breast cancer than those
who do not carry the gene. The uncommon condition
polyposis coli1 (ICD-10: K63.5) is inherited through
an autosomal dominant gene and eventually leads to
carcinoma of the colon. Another rare cancer,
retinoblastoma2 (ICD-10: C69.2X), is inherited as 
a Mendelian dominant trait and usually is present 
at birth. Being born with a genetic predisposition 
to cancer does not mean that a person will get cancer;
it only means that with a mutation present from 
birth, it is more likely that cancer will develop within
a lifetime.

Individuals with depressed immune systems are
more likely to have cancer. These individuals include
those who received organ transplants and take anti-
rejection drugs that suppress the immune system, 
persons with HIV or AIDS, and those born with 
rare medical problems that affect their immune 
response. The cancers related to immune system dys-
function are:

1. Caused by viruses such as those seen in cervical,
liver, and stomach cancers and cancers of the 
genital or anal area.

2. Lymphomas, which can develop as the result of
chronic infections or transplanted organs.

Body weight and diet also play a role in cancer 
development. In the United States, a large amount of
red meat, cured meat, and food high in fat is consumed.
Such large consumption of these foods, plus a diet that
is lacking in fruits, vegetables, and whole grains, enables

obesity and puts an individual at higher risk for cancer.
Alcohol abuse is linked to liver, rectal, and breast 
cancers. Also, a combination of alcohol abuse and
smoking greatly increases the incidences of cancers in
the mouth and the respiratory organs.

Exercise and physical activity are believed to decrease
the incidence of breast and colorectal cancer. It is
thought that a healthy diet plus regular exercise and
physical activity boosts the body’s immune system. 
A healthy immune system is more apt to be able to pre-
vent cell mutation and prolific cellular growth. Recent
studies report, however, that much of the benefit of 
exercise and physical activity may be lost if there is 
insufficient sleep and rest.

Environment can play a role in cancer develop-
ment. Harmful tobacco smoke (even secondhand) and
the damaging sun rays have already been mentioned.
Other environmental factors include natural and
man-made radiation, asbestos, and some workplace
hazards. Asbestos exposure increases the risk of
mesothelioma, lung cancer, and cancers of the 
larynx and kidneys.

Viruses that can alter the cells’ genetic makeup can
cause some cancers. These viruses may include the
human papillomavirus (HPV), the hepatitis B and 
C viruses, the Epstein-Barr virus (EBV), and HIV.
These viruses cause cancer in only certain situations,
and being infected with any of these viruses does 
not mean that cancer always results. There are simi-
larities, however. Liver cancer is linked to chronic
hepatitis B and C viral infections. Individuals who
have EBV (very common) have an increased risk 
of lymphoma. In sub-Saharan Africa, EBV accompa-
nied by repeated attacks of malaria cause a cancer
called Burkitt lymphoma3 (ICD-10: C83.7X). Indi-
viduals who received transplants and persons with
AIDS who also carry EBV are at greater risk for lym-
phoma. HPV is linked directly to cervical cancers;
however, a recently developed vaccine can prevent the
types of genital HPV that cause most cases of cervical
cancer.

Bacterial infections have recently been tied to 
cancer. Chronic infections are related to about 20%
of cancers. Studies show that persons who have
chronic Helicobacter pylori (bacterium related to stom-
ach inflammation and ulcers) infection of the stomach
are at greater risk of stomach cancer. Some kinds of 
digestive bacteria can increase the risk of both stom-
ach and bowel cancer.
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1A highly malignant condition marked by multiple adenomatous polyps lining the intestinal mucosa, beginning about puberty.

2A tumor arising from retinal germ cells, malignancy of the eye in childhood.

3A malignant neoplasm composed of undifferentiated lymphoreticular cells that form a large osteolytic lesion in the jaw or an 
abdominal mass. It is seen chiefly in Africa.
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CLASSIFICATION OF CANCERS
Cancers are classified for diagnostic, treatment, and 
research purposes and to aid in reporting cancer statistics.
One commonly accepted system classifies cancers accord-
ing to the type of body tissue in which they appear. 

Carcinomas
Carcinomas, the largest group, are solid tumors of 
epithelial tissue of external and internal body surfaces.
These tumors are found in the breast, colon, liver, lung,
prostate, and stomach and are often identified as such.
For example, colorectal carcinoma refers to cancer of the
colon and rectal area. Benign tumors of epithelial origin
usually are named using just the suffix -oma added 
to the type of tissue involved. For example, an adenoma
is a benign tumor of a gland. Malignant tumors of 
epithelial origin are named with the term carcinoma
added to the type of tissue involved. For example, an
adenocarcinoma is a malignant tumor of a gland. Such
terminology often is confusing for the layperson, who
may believe that all tumors are cancerous.

Sarcomas
Sarcomas, which are less common than carcinomas, arise
from supportive and connective tissue such as bone, fat,
muscle, and cartilage. Again, benign tumors of connec-
tive tissue are named by appending the suffix -oma to the
type of tissue involved, and malignant tumors of connec-
tive tissue are named by adding the term -sarcoma to the
type of tissue involved. Thus, osteoma (ICD-10: D16.X)
is a benign tumor of bone, and osteosarcoma (ICD-10:
C41.X) is a malignant tumor of bone.

Cancers of the Blood and Lymph
Cancers of blood and lymph include leukemias,
Hodgkin disease, and non-Hodgkin lymphoma.

Leukemias arise from the body’s blood-forming 
tissues within the bone marrow. The abnormal tissue pro-
liferates, crowding out normal blood-forming cells and
causing anemia, infections, and hemorrhage. Leukemias
are further subdivided into chronic and acute forms. The
chronic leukemias include chronic myelocytic leukemia
(CML; ICD-10: 92.1X), chronic lymphocytic leukemia
(CLL; ICD-10: C91.1X), and hairy cell leukemia (ICD-
10: C91.4X). Survival rate for individuals with chronic
leukemias is much higher than the rate for acute
leukemias. The acute leukemias include acute myeloblastic
leukemia (AML; ICD-10: C92.0X) and acute lympho-
cytic leukemia (ALL; ICD-10: C91.1X). If untreated, the
acute leukemias can cause death in just weeks or months.
Hodgkin disease or lymphoma is a cancer of the lym-
phatic system and is characterized by an unusual giant cell,
the Reed-Sternberg cell. The disease greatly weakens
the body’s immune system and is evidenced by painless
enlargement of lymph nodes or spleen.

Non-Hodgkin lymphomas, also known as malig-
nant lymphomas, are more common than Hodgkin
disease and are increasing in incidence, especially 
in clients with autoimmune disorders. They, too, 
are characterized by painless lymph node swelling.
The many different types of non-Hodgkin lymphoma
are often divided into two categories—those that are
aggressive and fast growing and those that are slow-
growing and indolent.

SIGNS AND SYMPTOMS 
OF CANCER
The symptoms are varied and will depend upon the kind
of cancer; however, there are some basic guidelines that
can be helpful to all individuals. Remember that your
clients are likely the first ones to suspect a cancer. The
basic symptoms follow, but keep in mind that these
symptoms do not always indicate cancer:

• Unexplained weight loss of 10 pounds or more is
often seen in cancers of the pancreas, stomach,
esophagus, and lung. 

• Fatigue that does not get better with rest can be a
symptom of leukemia, cancers that cause blood loss,
or any cancer that grows.

• Pain can be found in bone or testicular cancer. 
Serious headaches that do not go away with treat-
ment might be a symptom of a brain tumor. 
Back pain may suggest colon, rectum, or ovary 
cancers. Metastasized cancers are more likely to 
exhibit pain also.

• Changes in the skin may be a sign of cancer. They
include darker than normal skin pigmentation,
jaundice or yellow skin and eyes, reddened skin 
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CHAPTER EPISODE—PART II
Judd’s urologist is not too concerned but suspects this
problem has little or nothing to do with the vasectomy.
The urologist suggests an ultrasound and some blood
work. There seemed to be no urgency, so it was a 
bit before Judd got in for the testing. The blood work
came back perfectly normal. The ultrasound, however,
showed a mass. A subsequent CT scan and further 
testing indicated testicular cancer, stage III with metas-
tasis into the lymph nodes. Judd was dumbfounded. 

•  Why is Judd dumbfounded?
•  Did the delay that took place in this episode have an

impact on the outcome?
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or erythema, itching or pruritus, and excessive hair
growth. 

• Change in bowel or bladder habits or blood in the
stool or urine should be reported to a physician, as it
might be a sign of bowel or bladder cancer.

• Sores that do not heal, scabs that flake off but then
the sore returns.

• White patches inside the mouth or on the tongue
may be a sign of leukoplakia, a precancerous area
that’s caused by frequent irritation. It’s often caused
by smoking or other tobacco use.

• Unusual bleeding or discharge. This might be
coughing up blood, blood in the stool, abnormal
vaginal bleeding, blood in the urine, or a bloody 
discharge from the nipple.

• Thickening or lump in the breast or other parts of
the body such as the testicles, lymph nodes, or soft
tissues of the body. 

• Indigestion or trouble swallowing may be a sign of
cancer of the throat, esophagus, or stomach.

• Recent change in a wart or mole or any new skin
change, especially in size, shape, or color should be
investigated.

• Nagging cough or hoarseness can be a sign of throat
or larynx cancer.

is probably the biopsy. Tissue samples can be taken for
biopsy through curettage, fluid aspiration, fine-needle
aspiration biopsy, dermal punch, endoscopy, and 
surgical excision.

Tumor markers are substances that can be found in
abnormal amounts in the blood, urine, or tissues of
some individuals with cancer. Tumor markers are also
used to help diagnose cancer, predict an individual’s 
response to certain therapies, check the response to
treatment, or determine if cancer has returned. Gener-
ally, tumor markers are not used alone to diagnose 
cancer but are combined with other tests.

A tumor marker called carcinoembryonic antigen
(CEA) may alert practitioners to malignancies of the
colon, stomach, pancreas, lungs, and breasts. CEA
most likely serves as a baseline during chemotherapy
to determine tumor spread, to regulate drug dosage,
to detect cancer recurrence, and to prognosticate after
surgery or radiation. The prostate-specific antigen
(PSA) tumor marker is probably the most widely used
to detect and monitor prostatic cancer in a manner
similar to the CEA. While tumor markers can be
helpful in diagnosis, they are not the final prediction
of cancer. 

To help in the diagnosis of some cancers in women,
a Papanicolaou test (or Pap) and a biopsy may be per-
formed. This test was developed by Dr. George N. 
Papanicolaou (1883–1962) to detect cancer, commonly
of the uterus and cervix. It is a simple test using an 
exfoliative cytology staining procedure, and it can be
performed on any body excretion, such as urine and
feces; any secretion, such as sputum, prostatic fluid, and
vaginal fluid; or tissue scrapings, such as from the uterus
or the stomach. The specimen sample is placed on a
slide, stained, and studied under the microscope for ab-
normal cells. The Pap test is highly effective in detecting
early cancer of the cervix or the uterus and HPV. For a
person at average risk who has had two negative Pap
tests 1 year apart, the ACS recommends subsequent
Pap tests every 3 years until age 65.

Grading and Staging Cancer
Part of the diagnosis is the grading and staging 
of cancer. Pathologists grade cancers by studying 
the microscopic appearance of suspected tumor cells
obtained through biopsy to determine their degree of
anaplasia.

Grading helps in the diagnosis and in treatment
planning, provides a possible prognosis, and allows for
comparison of treatment results between different treat-
ments. Usually, four grades are used:

• Grade 1: Tumor cells are well differentiated, closely
resembling normal parent tissue.

• Grade 2: Tumor cells are intermediate in appear-
ance, moderately or poorly differentiated.
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CHAPTER EPISODE—PART III 
Judd had an orchiectomy (removal of the testes), fol-
lowed by “heavy-duty” chemotherapy. The treatment
takes about 5 months out of Judd’s life, causing serious
side effects—neutropenia, loss of hair and sense of
taste, and chemo fog. During this time, he made a
“bucket list.”

•  What is a “bucket list”? Why did Judd make the list?
• What are Judd’s chances of survival?

DIAGNOSTIC PROCEDURES 
FOR CANCER
Responsibility for early detection lies partly with the 
individual who knows his or her body, understands
warning signs of cancer, and promptly seeks medical 
attention. Any delay in the diagnosis and treatment of
cancer can significantly alter the disease course.

Any suspicion of a neoplasm or cancer should in-
clude a thorough medical history and a physical exam-
ination. Specific tests for early detection include blood
chemistry analysis, ultrasonography, radiography, en-
doscopy, nuclear medicine scans, isotope scanning,
computed tomography (CT) scanning, and magnetic
resonance imaging (MRI). The single most helpful tool
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• Grade 3: Tumor cells are very abnormal and poorly
differentiated.

• Grade 4: Tumor cells are so anaplastic that recogni-
tion of the tumor’s tissue origin is difficult.

Grading also is used when evaluating cells from body
fluids in preventive screening tests, such as those found
in the Pap smears of the uterine cervix.

Staging neoplasms involves estimating the extent to
which a tumor has spread. Several types of staging meth-
ods are used. As with grading, staging is important in
determining a proper course of treatment. The TNM
classification stages tumors according to three basic cri-
teria: T refers to the size and extent of the primary tumor,
N refers to the number of area lymph nodes involved, and
M refers to any metastasis of the primary tumor. The
grading and staging system is specific and more greatly
detailed according to the site of the disease.

Tumor (T):

• T0: No evidence of tumor
• Tis: Carcinoma in situ (limited to surface cells)
• T1–T4: Increasing tumor size and involvement

Node (N):

• N0: No lymph node involvement
• N1–N4: Increasing degree of lymph node involvement
• NX: Lymph node involvement cannot be assessed

Metastases (M):

• M0: No evidence of distant metastases
• M1: Evidence of distance metastases

A numerical system is also used to identify the extent
of cancer disease:

Stage 0: Cancer in situ
Stage I: Cancer limited to primary site; evidence of

cancer growth
Stage II: Unlimited local spread of cancerous cells 

but still inside primary site
Stage III: Extensive local and regional spread of 

cancerous cells
Stage IV: Distant metastasis

TREATMENT OF CANCER
In treating cancer, much depends on the stage of the
cancer at the time it is diagnosed. A localized cancer is
one in which the cancer cells have not yet spread from
the site of the original tumor. In the regional stage, the
cancer has spread to sites within the same region of the
body. The cancer is said to be in the distant stage when
cancerous cells have entered the bloodstream and have
been carried to other sites in the body (metastasis).
Successful treatment is more likely with localized tu-
mors and least likely in the distant stage.

Treatment of cancer is continually changing as new
technology develops. The treatment may offer symp-
tomatic relief, be used in conjunction with some 
primary course of treatment, and perhaps cure the 
cancer. The major types of treatment against cancer
are surgery, chemotherapy, radiation therapy, im-
munotherapy or biotherapy, hormonal therapy, and
stem cell and bone marrow transplants. The primary
care provider or specialist may recommend one or any
combination of these treatments to combat a particular
form of cancer.

Surgery
Surgery now is more precise because of improved 
diagnostic equipment and operating procedures and 
advances in preoperative and postoperative care. Surgery
for cancer may be specific or curative, palliative, or 
preventive.

Specific or curative surgery is done to remove all of
the cancerous tissue in the hopes of curing the person.
The types of cancers that respond well to this type 
of surgery are those of the lung, skin, stomach, large 
intestine, and breast. Debulking surgery is done to re-
move as much of a tumor as possible without destroying
an organ or tissues close by. This surgery is commonly
used in advanced ovarian cancer.

Palliative surgery is done to sustain the individual
with cancer or to alleviate the pain that directly or 
indirectly results from the cancer. Examples include
treating complications of cancer, such as abscesses, 
intestinal perforation, and bleeding, or removing 
intestinal obstructions. Reconstructive surgery may
also be used, especially in breast, skin, head, and neck
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REALITY EPISODE

Rachael felt fine. If she had any complaint, it was that she
felt a little tired, and she was in the midst of her second
cold of the season. Routine blood work during her annual
physical examination indicated problems with her white
blood cell count. Further testing revealed that she had
acute myeloid leukemia. All Rachael heard from the doc-
tor’s discussion with the family was that the only hope was
a remission, and with a remission, she might have 2 years
to live. Without treatment, she had only weeks. She chose
treatment. Death came 6 months later. The 6 months of
treatment were brutal. She had many bouts of nausea and
vomiting, she needed to eat but did not want to because
nothing tasted right, and she received 40 units of blood.
She lost 50 pounds, all her hair, and her capacity to func-
tion normally.

Discuss Rachael’s choices. What might you choose given the
same options?

❉
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cancers. In advanced cancers, palliative surgery may be
done to sever nerves to alleviate pain.

Preventive surgery may be done to prevent the 
development of cancer. For example, polyps of the
colon may be removed when they are thought to be 
precancerous. Women with a family history of breast
cancer and the breast cancer gene BCRA1 or BCRA2
may choose prophylactic mastectomy prior to being 
diagnosed with cancer.

Types of surgery include excisional, or en bloc,
which is removal of the primary tumor, lymph nodes,
adjacent involved structure, and surrounding tissues. 
En bloc surgery is done during a radical mastectomy,
colectomy, or gastrectomy.

Electrocautery is the burning of cancer tissue with
electric current. This is the preferred method of treat-
ing cancers of the rectum. Laser surgery uses a pow-
erful light source to cut through tissue or to vaporize
cancers of the cervix, larynx, liver, rectum, or skin.
Cryosurgery uses liquid nitrogen to freeze and kill 
cancer cells. This procedure is sometimes used in 
precancerous situations or in early stages of skin can-
cer. It is being researched for use in treatment of other
cancers too. Mohs, or microscopically controlled 
surgery, shaves off skin one layer at a time until all 
the cells in a layer of skin removed look normal under
the microscope. In other words, the skin cancer is 
removed one layer at a time.

Chemotherapy
Over 50 chemotherapy drugs may be used alone or in
combination with other cancer treatments. Chemical
agents are used to stop the growth of cancer cells.
Chemotherapy is especially effective against cancers
that spread, such as leukemias, some solid cancers, and
Hodgkin disease. The goals of chemotherapy are to
cure, to control, or to serve as a palliative agent. About
half of all persons with cancer receive chemotherapy
treatment. Many of the chemotherapeutic drugs are 
experimental and can be used only by oncologists.
Chemotherapeutic drugs of similar action generally are
grouped together.

Most of these drugs are toxic and have side effects
on the gastrointestinal tract, skin, and bone marrow.
The most common side effects of chemotherapy include
nausea, vomiting, anorexia, anemia, leukopenia (an
abnormal decrease in white blood cells), “chemo brain”
or “chemo fog” (confusion, disorientation, memory 
issues), and loss of hair. The person receiving chemother-
apy is monitored closely with laboratory testing and phys-
ical examination to evaluate the efficacy of the treatment
and to detect potentially serious side effects.

Radiation Therapy
Radiation may be used alone or in combination with other
forms of cancer treatment. Similar to chemotherapy, more

than half of all persons with cancer receive some type
of radiation therapy. Radiation may be used to cure, to
control the disease, or to prevent malignant leukemias
from infiltrating the brain or spinal cord. There are dif-
ferent types of radiation and different ways to deliver it.
The radiation may be applied externally or internally. In
the external mode, an x-ray machine or a radioactive
form of an element called a radioisotope may be used.
In the internal mode, a radioisotope is placed into
catheters, beads, seeds, ribbons, or needles and im-
planted inside the body. Systemic radiation therapy uses
radioactive materials that can be taken by mouth or 
injection. This process is sometimes used to treat 
thyroid and adult non-Hodgkin lymphoma. Radiation
therapy can be received before, during, or after surgery,
depending upon the cancer type.

The goal of radiation therapy is to destroy as much
of the tumor as possible without affecting surrounding
healthy tissue. Unfortunately, some cancers are situated
where radiation would cause serious harm to surround-
ing tissues. Moreover, some cancers are radioresistant,
meaning they are not affected by radiation within the
safe dosage range.

The effects of radiation on the body include cell
death, because ionizing radiation disrupts DNA and
interferes with cell replication and growth. Recovery
from radiation damage to normal tissue does occur
between doses, but the degree varies depending on
the radiosensitivity of the normal tissue. The radia-
tion dose is determined by the size, type, and location
of the tumor.

The side effects of radiation generally occur in the
skin, mucous membranes, and bone marrow. Hair may
begin to fall out; erythema, or redness of the skin, may
develop; and eating may be difficult because of the nau-
sea, vomiting, and mucosal damage to the mouth and
stomach. These distressing side effects generally subside,
either between radiation treatments or after the therapy
is complete. Late effects of radiation therapy may be
more severe and chronic, especially when combined
with other treatment modalities. New developments 
in cancer radiology are continually appearing for both
curative and palliative purposes.

Immunotherapy (Biotherapy)
A treatment that is often used in combination with 
radiation and chemotherapy is immunotherapy or 
biotherapy, or biological treatment of tumors. Im-
munotherapy stimulates or restores and strengthens
the body’s own immune system, allowing it to recog-
nize, attack, and hopefully kill cancer cells. Im-
munotherapy is most effective in the early stages of
cancer. The use of interferon, a naturally occurring
body protein capable of killing cancer cells or stopping
their growth in high-risk melanomas, has been useful.
Immunotherapy also is approved for treatment of
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leukemias, lymphomas, and cancers of the kidney,
prostate, breast, cervix, ovaries, rectum, colon, and
lung.

Hormonal Therapy
Hormonal therapy is treatment that adds, blocks, or
removes hormones. It is based on research showing
that some hormones affect the growth of certain 
cancers. Surgical removal of glands that produce the
hormones may be necessary, or administration of 
synthetic hormones may be able to block the body’s
natural hormones. In women, estrogen promotes the
growth of about two-thirds of breast cancers, according
to the ACS. Hence, hormonal therapy is aimed at
blocking the effects of or lowering the estrogen levels in
the treatment of breast cancer. After breast surgery,
drugs such as tamoxifen or toremifene may be prescribed
for 5 years. In metastatic prostate cancer, hormonal dep-
rivation therapy is the main treatment, especially in men
with less advanced prostate cancer. More and more
drugs for hormonal therapy are available for use in the
treatment of prostate cancer. Whether to consider hor-
monal therapy requires an assessment of the client’s
needs, including the stage and extent of the cancer, as
well as the side effects and cost of the treatment.

Stem Cell and Bone Marrow Transplants
Bone marrow transplantation (BMT) has proven effec-
tive in restoring hematologic and immunologic proper-
ties in people with some cancers, such as Hodgkin
disease and multiple myeloma. Other transplantations
used include peripheral blood stem cell transplantation
and cord blood transplantation. Healthy cell transplants
are harvested from the individual client (autologous),
from an identical twin (syngeneic), from a sibling or
parent, or from an unrelated person (allogeneic).
These cells are then transplanted into the recipient
much like a blood transfusion.

The goal of transplantation therapy is to restore stem
cells destroyed by high doses of chemotherapy or radi-
ation. The transplanted cells travel to the bone marrow
where they begin to produce new blood cells that ulti-
mately replace the cancer cells. A problem may arise if
the donor cells identify cells in the recipient’s body as
foreign and attack them. This can damage such organs
as the skin, liver, and intestines. To prevent this kind
of reaction, recipients are often given medications to
suppress their immune system.

Measles Vaccine for Cancer Treatment
Research is currently under way investigating the use
of the measles vaccine to treat cancers of the blood.
The Mayo Clinic injected a patient, who had run out
of all options for her cancer treatment, with enough
measles vaccine to inoculate 10 million people. Her
metastasized cancer went into complete remission.

Researchers had known for some time that mass doses
of intravenous viral therapy can kill cancer in mice,
but this was the first time the therapy was used on a
human. Time and continued research will determine
the lasting effects of such a revolutionary approach to
cancer treatment.
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Exploring Nanotechnology

Nanotechnology has the potential to become a new method
of diagnosis and treatment of cancer. Nanodevices are from
100 to 10,000 times smaller than human cells. This size per-
mits them to enter most cells and move out of blood vessels
that circulate through the body. These nanodevices can pro-
vide quick detection of cancer-related molecules residing in
a small percentage of cells for quick diagnosis. Treatment
using nanotechnology has the potential for targeting ma-
lignant cells with chemotherapeutic agents or therapeutic
genes without destroying surrounding healthy cells.

The NCI’s Alliance for Nanotechnology in Cancer is re-
searching technologies for:

• Imaging techniques to detect cancer in the earliest stages
• Providing data on real-time success or failure of treatment
• Using multifunctional nanodevices to bypass biological

barriers in their delivery of therapeutic agents to cancer
cells and tissues

• Assessing agents that can prevent precancerous cells from
becoming malignant

• Seeking less invasive methods to treat cancer symptoms
• Researching methods to quickly identify precancerous cells

and predict drug resistance

CHAPTER EPISODE—PART IV
Judd survived. He is alive and doing well nearly 4 years
later. He was able to check off at least one event on
his “bucket list”—to go into a boxing ring to spar with
a professional. With the help of friends, and the will-
ingness of a professional boxer, a match was organized
to help raise awareness of the cancer center that had
been so supportive and helpful in Judd’s recovery. And
Judd realized one of his goals. 

•  What did the bucket list do for Judd?
•  What does Judd’s action after his treatment tell you

about his overall approach to cancer? Is this healthy?
Justify your response.

Integrative and Complementary Therapy
Most individuals diagnosed with cancer have consid-
ered or participated in some form of complementary
medicine therapy, and they spend billions of dollars 
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per year, mostly out-of-pocket, for integrative and com-
plementary medical treatment. In some circles, the de-
bate rages on, with traditional therapies on one side and
complementary on another. However, the two are 
increasingly being blended in cancer treatment. Refer
to Chapter 2 for a more detailed discussion of these
types of therapies.

Increased benefit may be achieved if persons with
cancer carefully consider both traditional or conven-
tional treatments and complementary treatment thera-
pies. Many choose to embrace both simultaneously and
will want to seek practitioners who are willing and able
to offer both or to work cooperatively in an integrative
way with the client’s wishes in mind.

Integrative practitioners recognize all the major forms
of conventional cancer treatment and understand the
wisdom of each. Integrative oncology moves into another
arena, however, in that it includes evidence-based therapy
that can offer prevention, support, and antineoplastic
treatment. Integrative oncology also addresses all levels
of a person’s being—body, mind, soul, and spirit—within
their specific culture and natural world. Generally, there
is no debate regarding prevention of cancers; both tradi-
tional and integrative practitioners agree on all the main
preventive factors. Also, there is little disagreement in the
“supportive” aspect for persons with cancer. However, 
integrative practitioners usually pay closer attention to
that treatment area than do traditional practitioners, who
often rush to aggressively treat the cancer before it has
an opportunity to metastasize.

When chemotherapy and/or radiation is deemed
necessary, complementary therapies can, in some cases,
reduce many side effects or enhance the effectiveness 
of chemotherapy and radiation. Proponents of comple-
mentary therapies consider that cancer is a manifesta-
tion of an unhealthy body whose defenses are so
seriously out of balance that they can no longer destroy
cells that turn cancerous. The goal of integrative 
medicine is to strengthen the body’s immune system.
These therapies may include treatments that rely on 
biopharmaceutical, immune enhancement, metabolic,
nutritional, and herbal nontoxic methods. Of these
methods, mind–body techniques such as yoga, tai chi,
meditation, and prayer or some form of spirituality 

have shown evidence of benefit to those with cancer.
Also, eating a macrobiotic diet (mostly vegetables and
whole grains), drinking green tea, and using more soy
products in the diet appear to assist in enabling the body
to destroy cancer cells. Also, acupuncture can reduce
cancer-related pain. See Table 5.1 for a listing of com-
plementary therapies that may help to reduce symptoms
persons with cancer often experience.

Cancer is very complex and can be life-threatening. It
requires professional medical care. Some complementary
remedies may actually make cancer worse if not used
properly, just as conventional methods can be so toxic
that a person succumbs to the treatment rather than to
the disease itself. Any complementary therapies should
become a part of a total cancer treatment program that
is guided and monitored by a qualified practitioner 
experienced in integrative medicine and treatment.

PREVENTING CANCER
There are numerous reports related to preventing 
cancer. Often the reports are conflicting. However, the
following seven steps are consistent in nearly all preven-
tion measures. This list is a compilation of information
from the Mayo Clinic and ACS:

1. Do not use tobacco. Smoking cigarettes, cigars,
pipes, chewing tobacco, inhaling chewing tobacco
or snuff, and inhaling secondhand smoke puts you
at risk for a number of different cancers.

2. Practice sun safety. Sun exposure is the most 
common cause of skin cancer. Avoid ultraviolet
rays during the peak hours of 10:00 a.m. to 
4:00 p.m., stay in the shade as much as possible,
and wear sunscreen or protective clothing and a
wide-brimmed hat. Stay out of tanning salons.

3. Eat a healthy diet. A diet that includes vegetables,
fruits, whole grains, and legumes and that limits
fat intake helps to reduce cancer risk. Drink 
alcohol only in moderation, if at all.

4. Exercise regularly and maintain a healthy weight.
Exercise is helpful in prevention of obesity and
may also lower risks of breast, colon, prostate, 
and uterine cancers.
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Table 5.1 Complementary Therapy Used to Reduce Symptoms of Cancer Treatment

COMPLEMENTARY THERAPY REDUCE SYMPTOMS

Acupuncture, hypnosis, music therapy, aromatherapy Nausea and vomiting

Acupuncture, hypnosis, music therapy, aromatherapy, meditation, prayer, massage, biofeedback Pain and discomfort

Exercise, massage, relaxation, yoga Fatigue and exhaustion

Aromatherapy, exercise, hypnosis, massage, yoga, tai chi, meditation, prayer Worry and stress

Hypnosis, massage, meditation, prayer, relaxation Anxiety

Exercise, relaxation, tai chi, yoga Sleep disturbances
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5. Get vaccinated. Certain cancers that are related
to viruses can be prevented with vaccination.
These include hepatitis A and B and HPV.
There may be a vaccine for hepatitis C within
the next few years.

6. Avoid risky practices. HPV, HIV, and hepatitis B
and C can be passed through sexual contact and 
by sharing contaminated needles (for HIV and
hepatitis B and C). Practice safer sex, never share
needles, and seek treatment for substance abuse.

7. Practice self-examination and screening. Discover-
ing cancer early saves lives. Be aware of any body
changes. Regular screening should be done for 
the skin, mouth, colon, rectum, prostate, testes,
breast, and cervix.

The ACS, NCI, and the U.S. Department of Health
and Human Services recommend a mammogram every
1 to 2 years for women older than age 40. A sonogram is
recommended if suspicious or abnormal results are
found. Also, the Papanicolaou test should be performed
on women (3 years after becoming sexually active or by
age 21) at regular intervals—every 3 years for women
ages 21 to 65. Men should be regularly checked for
prostate cancer. This check includes a yearly digital ex-
amination for men older than 40, a blood test to detect
PSA in men showing any symptoms, and ultrasonogra-
phy if abnormal results are found. A rectal examination
should be part of every medical checkup for men and
women, and stool samples should be examined for blood,
which may be an indication of colon cancer.
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SUMMARY
Cancer is a life-threatening, sometimes preventable 
disease that can strike any person at any age. It can
strike with or without warning and has been a recog-
nized disease for more than 100 years. Prevention is the
best line of defense. Early detection, diagnosis, and
prompt treatment form the best course of action. If the
spread is not controlled or checked, cancer can result in
death; however, many cancers can be cured if detected
and treated promptly. Integrative medicine may offer
the best solution to enhance cancer treatment.

ONLINE RESOURCES
American Cancer Society 

http://www.cancer.org/
http://www.cancer.org/cancer/cancerbasics/signs-and-symptoms-
of-cancer

Cancer Facts and Figures 

http://www.cancer.org/acs/groups/content/@research/
documents/webcontent/acspc-042151.pdf

National Cancer Institute 

http://www.cancer.gov

Measles Vaccine for Cancer Treatment 

http://www.mayoclinic.org/medical-professionals/clinical-updates/
neurosciences/update-measles-virus-novel-therapy-glioblastoma

U.S. Department of Health and Human Services 

http://www.hhs.gov

CASE STUDIES
Case Study 1

Kai Simpson has surfed since he was a young teenager
and up through his young adulthood years off the
coast of Maui, where he was born and raised. Every
time the surf was up and the sun was out, he was on
his board. Twenty years later, he is diagnosed with
malignant melanoma.

Case Study Questions
1. What protective measures might Kai have taken as a

young surfer?
2. Identify possible treatment measures that might be

taken.

Case Study 2

Juan was only 55 when he learned he had cancer. He
was shocked. He saw his doctor for what he thought was
a pulled muscle in his side, a nagging cough, and feeling
tired all the time. A chest x-ray showed a mass in his
lung. He had a CT scan at the nearest hospital and got
sicker as he waited 10 days for the results. The results
indicated the need for an oncologist—another wait of
nearly 45 days. Juan’s daughter went on the Internet to
find a place where he might get treatment earlier.

A call was made to a cancer treatment center about
1,100 miles away. They asked for his records, called
back in 24 hours, and made an appointment. The 
results were staggering. He had stage IV cancer with
tumors in one of his kidneys, a lung, liver, and several
lymph nodes.

Juan had a radical nephrectomy with removal of sur-
rounding lymph nodes and the adrenal gland. This was
followed by aggressive biotherapy for about 8 weeks.
Today Juan has passed his 10-year mark cancer free.

Case Study Questions
1. Is Juan’s experience waiting for treatment common?

Why or why not?
2. What issues might Juan face having only one kidney

and no adrenal gland? Search the Internet for your 
response.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.
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REVIEW QUESTIONS
Matching
Match the terms below to their correct statements.

a. Carcinogens

b. Sarcomas

c. Mohs

d. Tis

e. Grading cancers

f. Debulking

g. Palliative

h. NX

i. Staging cancers

j. Chemotherapy

k. Radiation

l. Stage IV

1. Substances that can increase the risk
of cancer development

2. Estimates the extent to which a
tumor has spread

3. Removes much of tumor without 
destroying nearby tissues

4. Arise from supportive and connec-
tive tissue

5. Removes skin cancer one layer at a
time

6. Carcinoma in situ

7. Indicates distant metastasis

Short Answer
1. is a new formation that serves no

useful purpose; it is uncontrollable and progressive.

2. is a new formation that may grow
slowly and remains localized.

3. is a new formation that is invasive,
grows rather rapidly, is anaplastic, and is capable of
metastasis.

4. Cancer of the is the leading cause of
cancer death in both men and women.

5. is the most commonly diagnosed
cancer in women.

Multiple Choice
Place a check next to the correct answer.

1. Which of the following is the single most helpful diag-
nostic tool of neoplasms?

a. Breast self-examination

b. Testicular self-examination

c. Pap test

d. Biopsy by needle aspiration, endoscopy, or
surgical incision

2. Which of the following is treatment for cancers of
leukemias, lymphomas, and some other tumors?

a. Radiation

b. Chemotherapy

c. Immunotherapy/biotherapy

d. Hormonal therapy

3. Where have stem cell and bone marrow transplants
been most effective in treatment?

a. High-risk melanomas

b. Hodgkin disease and multiple myeloma

c. Bone cancers

d. Prostate cancers

4. What are the substances in the blood, urine, and 
tissues of individuals with cancer that are used in 
diagnosis and prediction of certain therapies?

a. Genetic factors of the cancer

b. Tumor markers of the cancer

c. Viruses that can cause cancer

d. Bacteria that can cause cancer

5. Can you name the surgery for cancer that is done to
sustain an individual or alleviate pain?

a. Palliative

b. Curative

c. Preventative

d. En bloc
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Discussion Questions/Personal Reflection
1. Discuss the reasons to include an integrated medicine

approach to cancer treatment.

2. Consider how you might personally prevent cancer in
your life. Consider your family history and lifestyle.
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The last of the human freedoms is to choose one’s attitudes. 
—VIKTOR E. FRANKL

6
Congenital Diseases 

and Disorders
● chapter outline
DESCRIPTION
CARDIOVASCULAR SYSTEM DISEASES 

AND DISORDERS
Congenital Heart Defects

CIRCULATORY SYSTEM DISEASES 
AND DISORDERS
Sickle Cell Anemia

NERVOUS SYSTEM DISEASES 
AND DISORDERS
Neural Tube Defects: Spina Bifida,
Meningocele, and Myelomeningocele

Hydrocephalus

Cerebral Palsy

DIGESTIVE SYSTEM DISEASES 
AND DISORDERS
Cleft Lip and Palate (Orofacial Clefts)

Tracheoesophageal Fistula and Esophageal
Atresia

Pyloric Stenosis

Malrotation With Volvulus

Hirschsprung Disease (Congenital
Aganglionic Megacolon)

Omphalocele

GENITOURINARY SYSTEM DISEASES 
AND DISORDERS
Undescended Testes (Cryptorchidism)

Congenital Defects of the Ureter, Bladder,
and Urethra

MUSCULOSKELETAL SYSTEM DISEASES 
AND DISORDERS
Clubfoot (Talipes)

Congenital Hip Dysplasia

Duchenne Muscular Dystrophy

METABOLIC ERRORS
Cystic Fibrosis

Phenylketonuria

SYNDROMES
Down Syndrome (Trisomy 21)

Fetal Alcohol Syndrome

Tourette Syndrome

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Describe the two main causes for congenital

abnormalities.
• Summarize the most common teratogens that

contribute to birth defects.
• Compare and contrast the various congenital

defects of the heart.
• List and describe the four defects of tetralogy of

Fallot.
• Discuss prevention of congenital heart defects.
• Describe sickle cell anemia signs and symptoms.
• Identify the signs and symptoms of spina bifida,

meningocele, and myelomeningocele.
• Recall the diagnostic procedures used for

hydrocephalus.
• Describe the three types of cerebral palsy and their

etiology.
• Compare and contrast the two main types of

orofacial clefts and feeding techniques.
• Discuss tracheoesophageal fistula and esophageal

atresia.

• Identify the etiology of pyloric stenosis and its
classic symptom.

• Discuss symptoms of malrotation with volvulus.
• Discuss Hirschsprung disease.
• Recall the treatment for omphalocele.
• Define cryptorchidism and its diagnosis.
• Compare and contrast the congenital defects of the

ureter, bladder, and urethra.
• List the four common forms of clubfoot.
• Recall the etiology of congenital hip dysplasia.
• Restate the diagnostic procedures for Duchenne

muscular dystrophy.
• Describe the possible complications of cystic

fibrosis.
• Restate the diagnostic procedures for

phenylketonuria.
• Discuss the prognosis of Down syndrome.
• List possible signs and symptoms of fetal alcohol

syndrome.
• Discuss complementary therapy for Tourette

syndrome.

● key words
Acetabulum (ăs''ĕ•tăb'ū•lŭm)
Alveoli (ăl•vē'ō•lī)
Anastomosis (ă•năs''tō•mō'sı̆s)
Anoxia (ăn•ŏk'sē•ă)
Arrhythmias (ă•rı̆th'mē•ăz)
Atelectasis (ăt''ĕ•lĕk'tă•sı̆s)
Auscultation (aws''kŭl•tā'shŭn)
Bronchioles (brong'kē•ŏlz)
Cardiomegaly

(kăr''dē•ō•mĕg'ă•lē)
Chiari malformation

(kē•ār'ē măl•for•mā'shŭn)
Chyme (kīm)
Claudication (klaw•dı̆•kā'shŭn)
Cyanosis (sī•ăn•ō'sı̆s)
Ductus arteriosus

(dŭk'tŭs ăr•tē''rē•ō'sı̆s)

Nephrectomy (nĕf•rĕk'tō•mē) 
Nevus (nē'vŭs)
Nystagmus (nı̆s•tăg'mŭs)
Parasympathetic

(păr''ă•sı̆m''pă•thĕt'ı̆k)
Peristalsis (pĕr•ı̆•stăl'sı̆s)
Pylorus (pī•lŏr'ŭs)
Reflux (rē'flŭks) 
Resection (rē•sĕk'shŭn)
Septum (sĕp'tŭm)
Tachycardia (tăk''ē•kăr'dē•ă)
Tachypnea (tăk•ı̆p•nē'ă)
Teratogen (tĕr•ăt'ō•jı̆n)
Toxemia (tŏk•sē'mē•ă) 

Dystonia (dı̆s•tō'nē•ă)
Epigastrium (ĕp'ı̆•găs'trē•ŭm)
Epistaxis (ĕp''ı̆•stăk'sı̆s)
Excoriated (ĕk•skŏr'ē•āt•ĕd)
Fontanel (fŏn•tă•nĕl')
Ganglion (găng'lē•ŏn)
Hematuria (hē'mă•tū'rē•ă)
Hydronephrosis

(hī''drō•nĕf•rō'sı̆s)
Hydroureter (hī''drō•ū•rē'tĕr)
Hypertrophy (hī•pĕr'trŏ•fē)
Lumen (lū'mĕn)
Meconium (mı̆-kō'nē•ĕm)
Meninges (mĕn•ĕn'jēz)
Microcephaly (mī''krō•sĕf'ă•lē)
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DESCRIPTION
Chapter 1 provided a basic description of genetic factors
relating to the body’s disease processes. Here, the term
congenital disease refers to problems that are present at
birth even if they do not exhibit until sometime later.
Abnormalities can occur in any major organ or part of
the body. Major abnormalities affect the way a person
looks and generally require medical and/or surgical
treatment. Minor abnormalities do not cause serious
health or social problems. Congenital abnormalities or
birth defects may have genetic causes, may be caused by
exposure to some agent or teratogen during pregnancy
that causes malformation, or may result from a combi-
nation of the two.

The most common teratogens are infectious diseases,
physical agents such as radiation, drugs and chemicals,
and maternal issues such as diabetes. Congenital defects
usually occur during the first 3 months of pregnancy,
many in the first 3 to 4 weeks of pregnancy before a
woman suspects she is pregnant. Multiple birth defects
that have a similar cause are known as a syndrome. An
example is Down syndrome. Multiple birth defects that
have no similar cause are called associations. Some 
abnormalities may be detected at birth; others are not
apparent until later in infancy or childhood.

The Centers for Disease Control and Prevention
(CDC) reports that 1 out of every 33 babies born has a
birth defect. There are more than 3,000 possible abnor-
malities, including 21 that are considered major. All

congenital abnormalities, however, require the attention
of primary care providers (PCPs) and involve the entire
family. Children with congenital abnormalities may re-
quire more medical care, more frequent hospitaliza-
tions, and increased educational services than children
with no abnormalities.

The most common congenital abnormalities affect
the cardiovascular system, followed by neural tube 
defects, and are identified first in this chapter.

Cardiovascular System
Diseases and Disorders

CONGENITAL HEART DEFECTS
Description
Congenital heart defects can be broadly classified ac-
cording to whether or not poorly oxygenated blood en-
tering from the veins mixes in the heart with the freshly
oxygenated blood reentering the systemic circulation.
Acyanotic defects are those in which there is no mixing
of poorly oxygenated blood with the blood reentering
the systemic circulation. Cyanotic defects are those in
which poorly oxygenated blood mixes with the blood
reentering the systemic circulation.

The American Heart Association provides a fact
sheet on congenital heart defects (go to http://www.
heart.org). About 40,000 babies in the United States
are born with congenital heart defects.

Acyanotic Defects
Acyanotic defects occur when the blood flows from the
left side of the heart to the right side of the heart due
to a hole in the interventricular septum. Acyanotic de-
fects do not normally interfere with the oxygen or blood
reaching the body’s tissues. The most common acya -
notic defects include the following:

• Ventricular septal defect (VSD; ICD-10: Q21.0) is
the most commonly occurring congenital heart de-
fect, where there is an abnormal opening between
the wall, or septum, of the right and left ventricles
(Fig. 6.1). The extent of the opening may vary from
the size of a pin to a complete absence of the ven-
tricular septum, creating one common ventricle.
Blood from the left ventricle flows back into the
right ventricle, causing too much blood to be
pumped to the lungs. This results in lung conges-
tion. This defect typically accompanies other con-
genital anomalies, especially Down syndrome, 
renal defects, or other cardiac defects. 

• Atrial septal defect (ASD; ICD-10: Q21.1) is an 
abnormal opening between the right and left atria
(see Fig. 6.2). The size and location of the opening
determine the severity of the defect. If the hole is
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CHAPTER EPISODE—PART I
Hank and Melanie were expecting their first child.
Everything was progressing normally and they were
delighted when ultrasound showed they would have a
son. Immediately they picked his name—Josh. The
months flew by, the nursery was ready, and when labor
began, they had no fears. In the hospital, Melanie
struggled for 12 hours in labor before Josh was born
close to 2:00 a.m. Both Hank and Melanie were elated
to hear their son’s first cry, to see him as the nurse
handed him to Melanie. But quickly little Josh was
taken to the other side of the room to be cleaned. They
heard the nurse and obstetrician whispering. One of
the nurses asked for the name of their pediatrician and
then said they would take Josh to be weighed and
checked. Hank and Melanie were a little concerned;
they thought they would be able to hold him longer.
Melanie was prepared and taken to her room. Hank
was right beside her. The wait began for the staff to
bring little Josh to them.

•  Does this action on the part of the medical staff seem
normal? Why or why not?
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to the skin results. The most common cyanotic defects
follow:

• Tetralogy of Fallot (ICD-10: Q21.3) is a combina-
tion of four congenital heart defects: (1) pulmonary
stenosis, a narrowing of the opening into the pul-
monary artery from the right ventricle; (2) VSD, 
an abnormal opening in the septum between the
left and right ventricles; (3) dextroposition of the
aorta, in which the opening of the aorta bridges the 
ventricular septum, receiving blood from both the 
left and right ventricles; and (4) right ventricular 
hypertrophy, an increase in size or volume 
(Fig. 6.5).

• Transposition of the great arteries (TGA; ICD-10:
Q20.3) is a condition in which the two major arter-
ies of the heart are reversed, with the aorta arising
from the right ventricle and the pulmonary artery
from the left ventricle (Fig. 6.6). The result is two
noncommunicating circulatory systems—one circu-
lating blood in a closed loop between the heart and
lungs and the other between the heart and systemic
circulation.

• Tricuspid atresia (ICD-10: Q22.9) is a condition in
which the valve between the right atrium and the
right ventricle fails to develop (Fig. 6.7). This defect
may be combined with ASD, VSD, and transposi-
tion of the great arteries.

large, a fair amount of oxygen-rich blood leaks back
to the right atria and is then pumped back into the
lungs, which are already rich in oxygen.

• Coarctation of the aorta (ICD-10: Q25.1) is a mal-
formation in a portion of the aorta wall that causes
narrowing of the aortal opening, or lumen, at the
point of the defect (Fig. 6.3). Consequently, blood
pressure is increased proximal to the defect and 
decreased distal to it. Congestive heart failure 
may result.

• Patent ductus arteriosus (PDA; ICD-10: Q25.0) is 
a defect resulting from the failure of the ductus 
arteriosus, a connection between the aorta and the
pulmonary artery in the fetus, to close after birth
(Fig. 6.4). During the prenatal period, much of the
fetal circulation bypasses the lungs through this
blood vessel, which connects the pulmonary artery
to the aorta. When this fetal structure fails to close
after birth, blood from the aorta flows back into the
pulmonary artery. This defect is common in prema-
ture infants and puts a strain on the heart, causing
tachypnea, or fast breathing.

Cyanotic Defects
Cyanotic defects cause the oxygen-rich blood and the
oxygen-poor blood to mix, allowing less oxygen-rich
blood to reach the body tissues. Often a bluish tint 
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Figure 6.1  Ventricular septal defect (VSD). In VSD, a hole in
the ventricular septum occurs, and blood from the left ventricle
flows back into the right ventricle, due to higher pressure in the
left ventricle. This backflow causes an extra volume of blood to
be pumped into the lungs by the right ventricle, creating lung
congestion.

Figure 6.2  Atrial septal defect (ASD). In ASD, there is an ab-
normal opening between the two atria of the heart, causing an
abnormal blood flow through the heart. Some infants have no
symptoms and appear healthy. If the ASD is large and permits a
large amount of blood to pass through the right side, symptoms
will be noted.
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Etiology
The etiology of congenital heart defects is mostly un-
known, but there may be a genetic link. Predisposing fac-
tors may include maternal infections, use of certain drugs
during gestation, diabetes, alcoholism, and poor maternal
nutrition. In roughly 85% of cases, however, there is no
one identifiable cause of a congenital heart defect. The
abnormalities are thought to be multifactorial—both 
genetic and environmental. Clinical features vary with
age and seriousness of the defect.

Signs and Symptoms of Acyanotic Defects
• VSD: The classic clinical feature is a loud, early sys-

tolic murmur heard during auscultation, or listen-
ing for sounds produced by the internal organs. The
typical murmur is described as blowing or rumbling.
There may be signs of rapid, heavy breathing; poor
feeding; poor weight gain; and sweating.

• ASD: There are very few symptoms of ASD. The
classic clinical feature is a crescendo-decrescendo
type of systolic ejection murmur. A large hole can
cause arrhythmias and congestive heart failure in
middle age.

• Coarctation of the aorta: The clinical features vary with
age. A murmur may or may not be present. An infant
may exhibit dyspnea, pulmonary edema, tachycar-
dia (an abnormally rapid heartbeat), and failure to
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Figure 6.3  Coarctation of the aorta (coarct). In this condition,
the aorta is narrowed or constricted, obstructing blood flow to
the lower part of the body and increasing blood pressure above
the constriction. Usually there are no symptoms at birth, but
they can develop as early as the first week of life. If severe symp-
toms of high blood pressure and congestive heart failure develop,
surgery may be considered.
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Figure 6.4  Patent ductus arteriosus (PDA). This defect nor-
mally occurs during fetal life. PDA short-circuits the normal pul-
monary vascular system and allows blood to mix between the
pulmonary artery and the aorta. Prior to birth, there is an open
passageway between the two blood vessels that closes soon after
birth. When it does not close, some blood returns to the lungs.
PDA is often seen in premature infants.

thrive. Symptoms appearing after adolescence may
include dyspnea, claudication (lameness), headache,
epistaxis (nosebleed), and hypertension.

• PDA: The clinical feature is a “machinery” murmur
usually associated with an abnormal tremor accom-
panying a cardiac murmur or thrill and often ac-
companied by a widened pulse pressure. Respiratory
distress and cyanosis are common.

Signs and Symptoms of Cyanotic Defects
• Tetralogy of Fallot: A bluish discoloration of the skin

and mucous membranes, or cyanosis, is often evident
at birth or within several months of birth and is con-
sidered the hallmark of the disorder. The infant may
exhibit other signs of poor oxygenation, such as in-
creasing dyspnea on exertion, diminished exercise tol-
erance, and delayed physical growth and development.

• Transposition of the great arteries (TGA): The infant
is typically severely cyanotic at birth and has tachyp-
nea. Signs of congestive heart failure and car-
diomegaly (an increase in the volume of the heart
or the size of the heart muscle tissue) follow.

• Tricuspid atresia: The extent of VSD and the rela-
tionship of the great arteries will determine the
symptoms. The neonate will have low oxygen levels
and cyanosis. There can also be tachypnea and poor
feeding.
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Diagnostic Procedures
Signs and symptoms often point to a diagnosis, but a
history and physical examination are essential and may
be all that are necessary to diagnose some congenital
heart abnormalities. Other diagnostic procedures may
include an echocardiogram, chest x-rays, an electrocar-
diogram (ECG), magnetic resonance imaging (MRI),
pulse oximetry, and heart catheterization. Laboratory
studies may be ordered to determine the degree of
cyanosis and to detect possible acidosis.

Treatment
Some congenital heart defects require no treatment be-
cause there is spontaneous closure of the defects, or
some medications may be effective in closing defects. If
surgery is necessary, it usually is done during the first
year of life. Surgery may include closing holes in the
heart with patches or stitches, repairing or replacing
heart valves, or widening arteries or openings to heart
valves. When the defect is complex, however, more than
one surgical procedure may be required. Some surgical
procedures may be delayed until the child is old enough
to better withstand the surgery. Heart catheterizations

102 Diseases of the Human Body

Oxygen-rich blood
Oxygen-poor blood
Mixed blood

Vessel connecting
aorta and pulmonary
artery

AO
PA
LA
RA
LV
RV

= Aorta
= Pulmonary artery
= Left atrium
= Right atrium
= Left ventricle
= Right ventricle

Transposition of Great Arteries

RA

AO
PA

LA

LV

RV

Opening
between
atria

Vessels
switched

Figure 6.6  Transposition of great arteries. With this congenital
defect, the positions of the pulmonary artery and the aorta are
reversed, thus the aorta originates from the right ventricle, so
most of the blood returning to the heart from the body is
pumped back out without first going to the lungs, and the pul-
monary artery originates from the left ventricle, so that most of
the blood returning from the lungs goes back to the lungs again.

Figure 6.5  Tetralogy of Fallot. This condition is characterized
by four defects: (1) An abnormal opening or ventricular septal
defect that allows blood to pass from the right ventricle to the
left ventricle without going through the lungs. (2) A narrowing 
or stenosis at or just beneath the pulmonary valve that partially
blocks the flow of blood from the right side of the heart to the
lungs. (3) The right ventricle is more muscular than normal. 
(4) The aorta lies directly over the ventricular septal defect.
Tetralogy of Fallot results in cyanosis due to lack of oxygen.
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are also used in treatment. A needle puncture is made
in the skin to insert a catheter into a vein or artery to
repair some defects. Because this procedure is much
easier than surgery on an individual with a birth defect,
it is the preferred treatment when possible.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Any heart defect is frightening to all involved. Reas-
surance is important and should include explanations
to the parents and caregivers of any procedures to be
performed. The March of Dimes has a website that
can be a quick reference for parents who are trying to
understand what is happening and why: http://
www.marchofdimes.com/4439.aspx.

Prognosis
The prognosis is dependent on the type of defect, its 
location, and its severity. If the defect is small and treat-
ment is successful, the prognosis is quite good. Some
defects, however, are so severe as to put the infant’s life
in immediate danger.
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Prevention
The best prevention begins prior to pregnancy and con-
tinues through the first trimester. The following steps
are recommended:

• Confirm immunity to rubella.
• Take a daily multivitamin that contains folic acid.
• Avoid use of all recreational drugs.
• Avoid viral infections, especially of the upper respi-

ratory tract.

• Avoid alcohol.
• Do not take prescription medications, such as

lithium or drugs that treat acne and seizures.1

• Avoid x-rays, strong chemicals, and solvents.
• Consider genetic counseling if another child or a

relative has a congenital heart defect.

Circulatory System 
Diseases and Disorders

SICKLE CELL ANEMIA
ICD-10:D57.1

Description
Sickle cell anemia is a congenital issue of the circulatory
system. It is a hereditary, chronic anemia in which ab-
normal sickle- or crescent-shaped red blood cells are
present. These abnormally shaped red blood cells tend
to clump together within capillaries, impairing circula-
tion, damaging blood vessels, and causing chronic organ
damage. The incidence of sickle cell anemia is highest
among those of African descent and, to a lesser extent,
those of Mediterranean or Middle Eastern ancestry and
aboriginal tribes in India. It affects millions of people
worldwide.

Etiology
The condition is due to the presence of an abnormal
form of hemoglobin called hemoglobin S within the red
cells. The defective hemoglobin is synthesized by indi-
viduals inheriting homozygous hemoglobin S genes.

If the individual is heterozygous for the hemoglobin
S gene, then he or she possesses the sickle cell trait.
This is a comparatively benign condition that typically
produces no symptoms; however, the red blood cells
of such individuals may “sickle” as a consequence of
any condition that produces hypoxia. If two individu-
als with the sickle cell trait have offspring, then their
children have a 25% chance of inheriting sickle cell
anemia.

Signs and Symptoms
All individuals with sickle cell anemia are anemic. Signs
and symptoms characteristic of sickle cell anemia are
episodic attacks of intense pain (pain crises) in the arms,
legs, or abdomen. The white of the eye, or sclera, is
jaundiced. Recurrent bouts of fever, chronic fatigue,
dyspnea, tachycardia, cardiac murmurs, and pallor may
be additional manifestations of the disease. Infections,
stress, and extremes in temperature may trigger the
painful crises.
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Figure 6.7  Tricuspid atresia. In tricuspid atresia, there is no 
tricuspid valve; therefore, no blood flows from the right atrium
to the right ventricle. Tricuspid atresia defect is characterized by
a small right ventricle, a large left ventricle, diminished pulmonary
circulation, and cyanosis. A surgical shunting procedure is often
necessary to increase the blood flow to the lungs.
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1Women with diabetes or seizure difficulties are advised to consult their primary care provider prior to pregnancy to minimize
risk to the fetus while maintaining proper management of their health issues.

REALITY EPISODE

Expectant parents were shocked when they learned from
their ultrasound at 30 weeks’ gestation that their baby had
a heart defect—tetralogy of Fallot. Fortunately, they had
some time to prepare. They knew there would be a long
hospital stay, transfer to a children’s hospital 3 hours away,
and surgery to correct the defect. They named their unborn
child Rachael. Rachael was born just 3 weeks later.

Describe events or circumstances that Rachael’s parents
might not have expected or anticipated.

❉
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Diagnostic Procedures
If parents are known carriers of the sickle cell trait, it is
recommended that the infant be screened for the con-
dition. Individuals with the trait exhibit normal hemo-
globin levels and normal hematocrit, whereas a person
with sickle cell disease has a low hematocrit and sickle
cells on smear. A positive family history and a physical
examination will confirm the diagnosis. Hemoglobin
electrophoresis is the laboratory test of choice; it can be
done on an umbilical cord at birth.

Treatment
The goal is to relieve pain and prevent organ damage,
infections, and stroke. Treatment of sickle cell anemia
is symptomatic and typically involves the prescription
of analgesics and the maintenance of adequate hydra-
tion. Bone marrow transplantation may be curative, but
it is available for only a small number of people because
of severe organ damage or lack of an available compat-
ible donor. Hydroxyurea is used with some success but
must be administered with careful medical follow-up.
Studies are under way in the search for additional med-
ications. Chronic transfusions may be ordered and are
useful in decreasing the severity of the disease.

Complementary Therapy
Complementary therapies embraced by individuals with
sickle cell disease include spiritual or energy healing, re-
laxation and imagery, exercise, and diet. Each seems to
provide personal benefits not offered in traditional
treatments.

CLIENT COMMUNICATION

Infections must be avoided or treated immediately.
Pain is ever present in varying degrees and must be
treated while trying to maximize the person’s ability
to function. Proper hydration is important, too.

Prognosis
The prognosis is highly variable. Sickle cell anemia is a
life-threatening disease. Many affected individuals die
in childhood; however, because of improvements in the
care of sickle cell clients, some live into the middle
years. Complications include infections, stroke, renal
failure, pulmonary hypertension, leg ulcers, orthopedic
disorders, cerebral hemorrhage, shock, and the forma-
tion of gallstones in the gallbladder or bile duct, a con-
dition called cholelithiasis.

Prevention
There is no prevention for sickle cell anemia other than
genetic counseling for those at risk. However, a number
of factors can decrease the incidence of pain crises. They

include eating a healthy and balanced diet; taking vita-
mins, including a folic acid supplement; drinking plenty
of fluids; avoiding extremes in temperature; and getting
moderate exercise and plenty of rest.

Nervous System Diseases
and Disorders

NEURAL TUBE DEFECTS: SPINA
BIFIDA, MENINGOCELE, AND
MYELOMENINGOCELE
Description
The neural tube defects (NTDs) spina bifida (ICD-
10: Q05.8), meningocele (ICD-10: Q05.X*), and
myelomeningocele (ICD-10 Q05.7) are developmen-
tal defects of the first month of pregnancy (Fig. 6.8).
They are characterized by incomplete closure of the
bones encasing the spinal cord. Spina bifida occulta is
the most common and least severe of these defects. It
is marked by an incomplete closure of one or more
vertebrae, with no protrusion of the spinal cord or the
membranes covering the brain and spinal cord, called
the meninges. In meningocele, the incomplete clo-
sure of the vertebra is accompanied by a protrusion of
the spinal fluid and meninges into an external sac.
Myelomeningocele results when the external sac con-
tains meninges, cerebrospinal fluid, and a portion of
the spinal cord or its nerve roots.

Etiology
Between 20 and 23 days’ gestation, the neural tube should
be complete except for the opening at each end. What
causes the failure to close or a later reopening is essentially
unknown. There may be genetic factors. Research has
identified a lack of folic acid in the pregnant woman’s diet.
NTDs may be isolated birth defects, or they may result
from exposure to a teratogen that adversely affects normal
cellular development in the embryo or fetus.

Signs and Symptoms
Spina bifida occulta may show no visible signs or may be
manifested by a dimple in the skin, hair tuft, or a nevus
(port-wine birthmark along the posterior surface of the
body) in the midline above the buttocks. In general, spina
bifida occulta does not cause neurological dysfunction, 
although there may be associated foot weakness or 
bowel and bladder disturbances. With meningocele and
myelomeningocele, a saclike structure protrudes from 
the spinal area. A meningocele may cause little or no 
neurological deficit, or there may be partial paralysis and
bladder and bowel dysfunction. A myelomeningocele 
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*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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frequently results in permanent neurological difficulties.
This includes paralysis, bladder and bowel dysfunction,
twisted or abnormal legs and feet (club foot), and Chiari
malformation. Chiari malformation is when the back
portion of the brain is pushed through the hole in the bot-
tom of the skull into the cervical spinal canal, limiting the
flow of cerebrospinal fluid.

Diagnostic Procedures
NTDs are often diagnosed during pregnancy either
through imaging or laboratory testing. A “triple screen”
blood test is used to determine an elevated level of alpha-
fetoprotein (AFP), human chorionic gonadotropin
(HCG), and estriol. All are an indication for a higher risk
of NTDs. This test generally is done during the second
trimester. X-rays, MRIs, and computed tomography
(CT) scans can look for spinal defects and excess fluid. 

Prenatal detection of some open NTDs is possible
through ultrasonographic examination between the 14th
and 16th weeks of gestation or through the use of amnio-
centesis, which shows high levels of acetylcholinesterase.
An unusually high measurement of the maternal serum
alpha-fetoprotein (MSAFP) between 16 and 18 weeks’
gestation will also detect most cases of NTDs. After birth,
meningocele and myelomeningocele are obvious on ex-
amination. Spina bifida occulta may not be evident on 
visual inspection. Accordingly, x-ray, pinprick examina-
tion of the legs and trunk, and myelography are other pro-
cedures used to diagnose the condition and to show the
level of sensory and motor involvement.

Treatment
There is no cure. Spina bifida occulta usually requires
no treatment. Meningocele and myelomeningocele re-
quire surgical repair of the sac and closure of the bone
defect and supportive measures to promote independ-
ence and to decrease the possibility of complications.
Surgical repair, however, cannot restore the permanent
nerve damage.

Complementary Therapy
No complementary therapy is known.

CLIENT COMMUNICATION

Refer prospective parents to agencies where infor-
mation and support are given. Encourage the use
of prenatal vitamins and folic acid supplements.
After birth, parents will benefit from the assistance
of rehabilitation professionals, social workers, and
physicians.

Prognosis
The prognosis is dependent on the extent of neurolog-
ical deficit that accompanies the condition. The prog-
nosis is worse for individuals with large open spinal
lesions, neurogenic bladder, or leg paralysis and is much
better for those with only spina bifida occulta, with
many individuals able to live a normal life. In the most
severe cases of NTDs, waist supports, leg braces, and
management of fecal incontinence and neurogenic
bladder are necessary.

Prevention
Prevention of NTDs includes administering folic acid to
pregnant women. Because spinal cord defects occur more
often in offspring of women who have previously had a
child with a similar defect, genetic counseling may be
helpful.

HYDROCEPHALUS
ICD-10: Q03.X CONGENITAL

ICD-10: G91.1 ACQUIRED

ICD-10: G91.0 COMMUNICATING

Description
Hydrocephalus is a condition marked by too much cere-
brospinal fluid (CSF) in the ventricles of the brain. The
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Figure 6.8  Neural tube defects.
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condition is congenital if hydrocephalus occurs before
the cranial sutures have fused. The ventricles expand be-
yond the point of obstruction, the cranial sutures sepa-
rate, the head expands, and the fontanels, commonly
called soft spots of the skull, bulge. Acquired hydro-
cephalus can develop at birth or anytime afterward and
is usually caused by disease or injury. The condition is
called noncommunicating hydrocephalus when there is an
obstruction in CSF flow. If the problem is faulty ab-
sorption of CSF, the condition is called communicating
hydrocephalus.

Etiology
Hydrocephalus may be the result of a genetic defect or
a developmental disorder such as those associated with
NTDs. It may be caused by traumatic head injury, dis-
eases such as meningitis or tumors, or intraventricular
or subarachnoid hemorrhages.

Signs and Symptoms
The symptoms of hydrocephalus vary with age. An in-
fant’s skull can more easily accommodate increased
CSF, but the head will become enlarged. Hydro-
cephalic infants often have high-pitched cries and ab-
normal muscle tone in their legs. Projectile vomiting
likely occurs. Infants may also be irritable and/or very
sleepy. Older children and adults will have a headache;
nausea; vomiting; blurred or double vision; and prob-
lems with balance, coordination, and walking.

Diagnostic Procedures
A clinical neurological assessment is done. The head cir-
cumference is often measured, as an abnormally large
head may indicate the diagnosis. However, MRI and
CT scanning confirm the diagnosis.

Treatment
Surgical correction is the treatment of choice for hydro-
cephalus. A shunt is usually placed from the affected
ventricles of the brain into the peritoneal cavity or into
the right atrium of the heart, where the excess fluid
makes its way into the venous circulation.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Help parents and caregivers focus on rehabilitation
after surgery, building on the child’s abilities and
potential. Information about what to watch for in
shunt malfunction is essential. The shunt may have
mechanical failure, an infection may develop, or an
obstruction may occur—all requiring medical 
attention.

Prognosis
The prognosis is difficult to predict but may remain
guarded even with early detection and surgical correc-
tion. There can be both cognitive and physical develop-
mental difficulties, vision loss, and impaired motor
function. Without surgery, the mortality rate is high.

Prevention
Regular prenatal care helps to reduce premature birth,
which puts an infant at risk for hydrocephalus. Also,
tell parents to protect infants and children from head
injuries with child safety seats and equipment that
meets all safety standards

CEREBRAL PALSY
ICD-10: G80.X

Description
Cerebral palsy (CP) is permanent, bilateral, symmetri-
cal, nonprogressive paralysis resulting from develop-
mental defects of the brain or from trauma during or
after the birth process.

Etiology
CP is caused by central nervous system damage that oc-
curs before, during, or after birth. About 70% to 80% of
CP incidences occur prior to birth. The causes can include
maternal rubella (especially in the first trimester), maternal
diabetes, anoxia (absence of oxygen), or toxemia or
preeclampsia (pregnancy-induced hypertension). About
10% of causes relate to the birth process and include
trauma during delivery, prematurity, or asphyxia from the
umbilical cord becoming wrapped around the infant’s
neck. Postnatal causes include head trauma, meningitis,
or poisoning. There are three types of cerebral palsy: 
spastic, athetoid, and ataxic.

Signs and Symptoms
Spastic cerebral palsy affects about 70% of children with
CP and is characterized by hyperactive reflexes, rapid
muscle contraction, muscle weakness, spasticity, and
underdevelopment of limbs. Children with this form of
CP typically walk on their toes, crossing one foot in
front of the other.

Athetoid cerebral palsy affects 20% of children with
CP and is characterized by involuntary muscle move-
ments that are generally slow and writhing and im-
paired muscle tone, or dystonia. The arms are affected
more often than the legs, and speech may be difficult.
The body movements in athetoid CP are increased dur-
ing times of stress and are not apparent during sleep.

Roughly 10% of children with CP show signs of ataxic
CP. They have difficulty with balance, depth perception,
and coordination. They show signs of rhythmic, invol-
untary movement of the eyeball, or nystagmus; muscle
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weakness; and tremor. Sudden movements are almost 
always impossible.

A few children exhibit signs of all three types of CP.
Decreased intellectual ability occurs in about 40% of
children with CP. Seizure disorders, impaired motor
function, and impaired speech or vision often are pres-
ent. Many may have dental abnormalities and vision
and hearing defects.

Diagnostic Procedures
Careful neurological assessment, including examination
and history, is necessary. Ultrasound, CT scan, and
MRI all can be used to detect abnormalities in the
brain. The spontaneous movement and behavior of the
child are observed for characteristic signs, such as in-
ability to suck or keep food in the mouth, difficulty in
voluntary movements, difficulty in separating the legs
during diaper changes, and use of only one hand or both
hands but not the legs.

Treatment
CP has no cure, and treatment is directed toward helping
children overcome any functional or intellectual disabil-
ity. Treatment may include the use of braces and special
appliances, range-of-motion exercises, orthopedic sur-
gery, and medications to decrease seizures and spasticity.
Physical, speech, and occupational therapies may be very
helpful. The treatment process typically involves the en-
tire family. Recently, administering human fetal stem
cells intravenously and subcutaneously to a client with
CP has shown remarkable results. The stem cells search
out and attempt to repair any damage, release growth fac-
tors, and stimulate the body’s repair mechanisms. It can
take 3 to 6 months to see improvement.

Complementary Therapy
Equestrian therapy is helpful in that riding a horse is
often able to improve muscle tone, give the head and
trunk greater control, and enhance equilibrium. Some
studies show that acupuncture can increase the flow of
energy.

CLIENT COMMUNICATION

Parents and caregivers can benefit from the assis-
tance of PCPs, social workers, and other health-
care professionals for the child’s rehabilitation.

Prognosis
The prognosis varies. If impairment is mild, a near-
normal life may be possible. If impairment is severe,
lifelong care is necessary.

Prevention
Early prenatal care and good maternal health are the
only preventive measures known.

Digestive System
Diseases and Disorders

CLEFT LIP AND PALATE (OROFACIAL
CLEFTS)

ICD-10: Q37.9

Description
Cleft lip (ICD-10: Q36.9) is a congenital birth defect
in which there are one or more clefts in the upper lip.
Cleft palate (ICD-10: Q35.9) is a birth defect charac-
terized by a hole in the middle of the roof of the mouth.
The cleft may extend completely through the hard and
soft palates into the nasal area. The defects appear singly
or together and vary in severity. Major problems for the
infant are difficulty in sucking and the infant’s facial ap-
pearance (Fig. 6.9).

Etiology
Orofacial clefts are thought to represent a multifactorial
genetic disorder that results in a failure in the embryonic
development of the fetus. The CDC reports that
women who smoke during pregnancy, women who are
diabetic, and women who take certain medications for
epilepsy are more likely to have an infant with cleft lip
and palate. The combination of cleft lip and cleft palate
occurs in approximately 1 in 1,000 births.

Signs and Symptoms
The described physical symptoms are apparent at birth.
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CHAPTER EPISODE—PART II
Hank and Melanie waited for an hour before they
called the nurse to ask where their son was. The answer
seemed vague, but they were assured that he would be
in soon. Melanie’s and Hank’s parents arrived to see
the new baby. When they came into the room, they
said Josh was not in the nursery. Hank was furious;
Melanie was frightened and began to cry. Her mother
comforted her and told her not to worry and to try to
get some sleep.

At about 5:00 a.m., the pediatrician came into the
room, followed by the obstetrician. He commented
about how cute the baby was but then began to describe
some physical symptoms. Melanie and Hank only heard
the words trisomy 21, or Down syndrome.

•  What most likely are the reactions of these new 
parents?

•  What are the main concerns of the pediatrician? 
Of the obstetrician?
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Diagnostic Procedures
Cleft lip and palate can be diagnosed during pregnancy
by a routine ultrasound. After birth, symptoms confirm
the diagnosis and may include observing formula or the
mother’s milk come through the nose of the infant.

Treatment
Surgery is the treatment of choice and usually is done
as soon as possible because sucking can be difficult.
Some deformities require that surgery be performed
in stages. Special feeding devices and techniques 
can be tried. A team of practitioners is likely to be 
required. Specialists, such as plastic surgeons, neuro-
surgeons, orthodontists, otolaryngologists, speech
pathologists, and audiologists, are likely to be involved
even into adulthood.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

It will help parents to understand the condition and
that clefting occurs often before a woman knows
she is pregnant. Instructions will be given on feed-
ing the infant. Breastfeeding may be easier because
the breast has the capacity to mold to the shape of
the infant’s oral cavity. If bottle-feeding is neces-
sary, a convenient mnemonic to remember the
method is ESSR (enlarge, stimulate, swallow, and
rest). Enlarge the nipple hole, allowing the infant
to receive the formula in the back of the throat.
Stimulate the infant by rubbing the nipple on the
lower lip to engage the sucking reflex. The nipple is
inserted into the mouth, and then the bottle is in-
verted. The infant swallows the fluid normally. The
last step is a rest. If an infant is about to choke or

gag, his or her facial expressions will change. This
is a signal to take a short rest, allowing the infant
to finish swallowing formula that is already in the
mouth. Remove the nipple slowly and gently from
the mouth. Burp the infant often. Repeat the steps
until normal amounts of formula have been given.

Prognosis
The prognosis is good with corrective surgery. Children
may need speech therapy as they begin to talk.

Prevention
There is no known prevention. It is best for women to
avoid smoking during pregnancy and to speak to their
PCP regarding their diabetes or any medications for
epilepsy.

TRACHEOESOPHAGEAL FISTULA 
AND ESOPHAGEAL ATRESIA

ICD-10: Q39.X

Description
Tracheoesophageal fistula (TEF) is an abnormal con-
nection between the esophagus and the trachea, where
there are normally two separate canals. When the infant
swallows, liquid is passed into the lungs rather than the
stomach. This can cause pneumonia and other compli-
cations. Esophageal atresia often accompanies TEF. In
this condition, the esophagus does not form completely,
creating two canals—one connected to the throat and
the other connected to the stomach. The infant’s food
cannot get to the stomach. About 1 in 4,000 infants are
born with one or both of these problems.

Etiology
In about the fourth to eighth week of fetal development,
a single tube separates into two distinct tubes—the
esophagus and the trachea. No one fully understands
what causes the normal development to fail and the dif-
ficulties to occur. While these two problems are likely
not inherited, they appear about 50% of the time with
other birth defects that are genetic related. Cause is 
essentially unknown.

Signs and Symptoms
Symptoms are quickly realized. There may be frothy
white bubbles in the mouth, vomiting, coughing or chok-
ing when feeding, cyanosis, and difficulty breathing.

Diagnostic Procedures
Physical examination, imaging studies, and x-rays are
used for diagnosis. A tube can be placed into the mouth
or nose of the infant and guided into the esophagus.
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Figure 6.9  An infant with cleft lip and palate (Key Kid Foundation.org,

http://www.keykidfoundation.org/facefix/KyranPalubon1d.jpg, with permission.)
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Using x-ray images, it will be obvious if there is an 
incomplete or abnormal connection.

Treatment
Surgery is the best treatment within a few days of birth.
Until surgery can be performed, an infant is fed through
a stomach tube.

Complementary Therapy
No complementary therapy is known.

Prognosis
Sometimes infants with esophageal atresia will have
long-term digestive difficulties. There can be problems
moving food through the esophagus, and there may be
gastroesophageal reflux.

Prevention
Proper prenatal care is recommended.

PYLORIC STENOSIS
ICD-10: K31.1

Description
Pyloric stenosis is narrowing of the pylorus (pyloric
sphincter), the lower opening of the stomach leading
into the upper part of the intestine, or duodenum. This
condition prevents chyme (the nearly liquid mixture of
partially digested food and gastric secretions) from
flowing into the small intestine. Pyloric stenosis is more
common in male infants.

Etiology
The cause is unknown, but the disease may be heredi-
tary. It is one of the most common developmental ab-
normalities of the digestive system.

Signs and Symptoms
The classic symptom is projectile vomiting, beginning
about the second to fourth week after birth. The infant
may eject vomitus a distance of 3 to 4 feet. Signs of 
dehydration and starvation may be evident if the pyloric
sphincter closes completely. There may be decreased
elasticity of the skin, abdominal distention, and a 
palpable tumor in the epigastrium, the region of the
abdomen over the pit of the stomach.

Diagnostic Procedures
The history and physical examination may suggest the
condition. Other studies may include upper gastroin-
testinal (GI) x-ray and laboratory tests, the latter being
used to detect dehydration and electrolyte imbalances.
Pyloric stenosis must be distinguished from feeding 

difficulties associated with colic or disturbed mother-
child relationships.

Treatment
The standard treatment is incision and suture of the py-
loric sphincter. The procedure, called pyloromyotomy, is
relatively simple, safe, and effective.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

This disorder can be particularly unnerving for par-
ents and caregivers; projectile vomiting is frighten-
ing. Reassurance is important. Prepare the family
for the infant’s surgery and necessary follow-up care.

Prognosis
The prognosis is excellent with proper care and surgical
correction.

Prevention
There is no known prevention.

MALROTATION WITH VOLVULUS
ICD-10: Q43.3

Description
In the developing fetus, the intestine (a long straight
canal) becomes a part of the abdomen at about the 
10th week of pregnancy and makes two turns. If the
turns do not occur, malrotation results. The cecum
(lower end of the small intestine) will not develop nor-
mally, and both it and the appendix will stay in the
upper right side of the abdomen. Bands of tissue form
between the cecum and the intestinal wall, creating a
blockage in the duodenum (the beginning of the small
intestine). If the intestine becomes twisted, blocking the
blood flow, damage to the intestine occurs. This is called
a volvulus. These problems cause an obstruction that
prevents food from being digested normally. Malrota-
tion with volvulus occurs in about 1 in every 500 births.

Etiology
The cause is unknown. However, about 70% of infants
with this defect have one or more congenital abnormal-
ities of the heart, spleen, or liver.

Signs and Symptoms
Symptoms may include abdominal pain that causes an
infant to draw up the legs, vomiting of a digestive fluid
known as bile, a swollen abdomen, tachycardia and
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tachypnea, and bloody stools. A child can dehydrate
quickly.

Diagnostic Procedures
Physical examination is followed by imaging studies
that may include abdominal x-ray, CT scan, upper GI
testing, and a contrast enema, which are important in
diagnosis. Blood tests to check for electrolytes are also
important. 

Treatment
The extent of the problem will determine treatment.
Malrotation may not be evident until volvulus occurs.
A volvulus is life-threatening because the intestine can
die without adequate blood supply. To untwist the in-
testine, surgical repair is performed as quickly as possi-
ble. A portion of the intestine may have to be removed
if the damage is significant.

Complementary Therapy
No complementary therapy is known.

Prognosis
The majority of children have no residual problems fol-
lowing surgical repair. However, if a major portion of the
intestine is removed, there may be long-term conse-
quences. Adequate nutrition and fluids normally absorbed
from food in the small intestine may be hindered, making
high-calorie nutritional supplements necessary. Some-
times these may need to be given intravenously.

Prevention
There is no known prevention.

HIRSCHSPRUNG DISEASE
(CONGENITAL AGANGLIONIC
MEGACOLON)

ICD-10: Q43.1

Description
Hirschsprung disease is the obstruction and dilation
of the colon with feces because the large intestine
lacks nerve cells to create adequate intestinal motility.
Feces are not moved past the aganglionic segment of
the colon. Pressure from accumulating feces then dis-
tends the preceding portion of the colon. The amount
of intestinal wall affected varies; involvement may be
limited to the internal sphincter or may extend to the
entire colon. The disease is more common in males
and occurs in about 1 in 5,000 births. Hirschsprung
disease may occur with other congenital anomalies
such as trisomy 21. Get more information about this
disease at http://digestive.niddk.nih.gov/ddiseases/
pubs/hirschsprungs_ez.

Etiology
The cause of the disease is unknown, but it appears to
be a hereditary, usually familial disease. The condition
is due to an absence of autonomic parasympathetic
(involuntary) ganglion cells (masses of nervelike cell
bodies in the colorectal walls) resulting in the absence
of peristalsis (involuntary wavelike contractions) in the
affected portion.

Signs and Symptoms
Clinical manifestations typically appear during infancy,
but they may not appear until adolescence. In infancy,
the neonate fails to pass the first feces, or meconium,
within 48 hours of birth. Signs and symptoms include
severe abdominal distention and feeding difficulties.
After the neonatal period, symptoms may include fever,
failure to thrive, and explosive watery diarrhea. In ado-
lescence, symptoms may include chronic constipation
and abdominal distention. The child also may be anemic
and appear poorly nourished.

Diagnostic Procedures
Diagnosis is confirmed with a rectal biopsy that reveals
the absence of ganglion cells in the colorectal wall. In
older infants and adolescents, a barium enema x-ray or
rectal manometry (inflation of a small balloon within
the rectum to check muscle pressures) may be ordered.

Treatment
Surgical treatment generally involves a two-stage proce-
dure. First, a temporary colostomy is created in the nor-
mal bowel. The colostomy allows the infant to evacuate
feces, allows the bowel to rest, and allows the infant to
gain weight. The second-stage surgery is a pull-through
procedure wherein the affected segment of the bowel is
resected or removed and the normal bowel is anasto-
mosed to the rectum. During this second stage, the
colostomy is also closed. More recently, a one-stage pro-
cedure has been used with the pull-through, as described,
but without a temporary colostomy. The benefits of a
one-stage surgical procedure is that it involves only one
operation and requires no colostomy care. Another type
of procedure is called a laparoscope-assisted pull-
through. In this procedure, a laparoscope is put through
the anus, allowing the surgeon to pull the affected bowel
segment through the opening. In all of these procedures,
fluid and electrolyte balance must be maintained. Antibi-
otics may also be prescribed to reduce intestinal flora.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

See the Client Communication in the “Pyloric
Stenosis” section. Impress upon parents and care-
givers that immediate treatment is necessary.
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Prognosis
With prompt treatment, the prognosis is good. If un-
treated, death is likely from enterocolitis or infection of
the intestines, severe diarrhea, and shock.

Prevention
There is no known prevention.

OMPHALOCELE
ICD-10: Q79.2

Description
An omphalocele is a birth defect in which the infant’s
intestines or other abdominal organs poke through the
navel when the abdominal wall (umbilical ring) does
not close properly. These organs are covered with a
thin layer of tissue but can easily be seen. About 30%
of infants with an omphalocele have other congenital
abnormalities.

Etiology
The cause is unknown, but omphaloceles seem to occur
more frequently with increased maternal age.

Signs and Symptoms
The symptoms are obvious because the intestines poke
through the navel area. An omphalocele may be large
enough that the liver or spleen protrude out of the body
as well.

Diagnostic Procedures
Prenatal ultrasounds often detect this defect prior to
birth. At that time, additional screening may be per-
formed to detect any other birth defects. Otherwise,
physical examination is the only diagnosis necessary.

Treatment
Surgery is the treatment of choice but may not be done
immediately if there are other pressing medical prob-
lems. The protective sac holds the intestine and other
organs in place until surgery is performed. To repair,
the sac will be covered with a special synthetic material
and then stitched in place. Over time, the abdominal
contents are pushed into the abdomen. When the con-
tents are fully returned to the abdomen, the synthetic
material is removed and the abdomen is sutured closed.

Complementary Therapy
No complementary therapy is known.

Prognosis
Complete recovery of an omphalocele can be expected.
Complications occur if there is death of the intestinal
tissue or an infection. Without prompt treatment, the
condition can be life-threatening.

Prevention
There is no known prevention for an omphalocele.

Genitourinary System
Diseases and Disorders

UNDESCENDED TESTES
(CRYPTORCHIDISM)

ICD-10: Q53.9

Description
This congenital condition is the failure of the testes to
descend into the scrotal sac from the abdominal cavity.
The condition may be unilateral or bilateral; it more
commonly affects the right testis. The testes can be 
either retractable or ectopic. A retractable testis is 
descended but readily retracts with examination or
physical stimulation, whereas an ectopic testis is found
outside the normal path of descent. It can be in the
groin, perineum, or abdominal wall. Cryptorchidism is
a common birth defect affecting about 1 in 125 male
infants.

Etiology
The cause is unknown, but it may be linked to inade-
quate or improper hormone levels in the fetus. The
testes normally descend into the scrotal sac during the
eighth month of gestation, so the condition is most
often seen in premature births and neonates with low
birth weight.

Signs and Symptoms
When the condition is unilateral, the testis on the 
affected side is not palpable in the scrotum. In bilateral
cryptorchidism, the scrotum will appear to be 
underdeveloped.

Diagnostic Procedures
Physical examination reveals cryptorchidism. A serum
gonadotropin test will confirm the presence of testes 
because it assesses the level of circulating hormone 
produced by the testes. Ultrasound may be used to 
determine their location.

Treatment
In many cases, the testes descend during the infant’s
first year. Otherwise, the treatment of choice is surgical
correction between ages 2 and 4. Human chorionic 
gonadotropin may be tried to stimulate descent of 
the testes.

Complementary Therapy
No significant complementary therapy is indicated.

Congenital Diseases and Disorders   111

4451_Ch06_097-122  28/12/15  3:16 PM  Page 111



CLIENT COMMUNICATION

The goal of this communication is to offer informa-
tion to caregivers to help alleviate any fear or anxi-
ety about treatment or lack thereof. Answering
questions about concerns regarding sexuality or 
fertility is paramount.

Prognosis
The prognosis is good with proper attention. Corrected
cryptorchidism generally does not cause sexual dysfunc-
tion later in life. Testes that have not descended by the
time of adolescence will atrophy, causing sterility, but
testosterone levels remain normal. A child with unde-
scended testes has a 20% to 44% increase in risk for de-
veloping a malignant testicular tumor in adulthood.

Prevention
There is no known prevention.

CONGENITAL DEFECTS OF THE
URETER, BLADDER, AND URETHRA

ICD-10: 60.X

Description
The March of Dimes reports that birth defects of the
ureter, bladder, and urethra are common, affecting as
many as 1 in 10 infants. Some abnormalities cause 
few if any symptoms; others are painful and may cause
urinary tract infections and kidney disease.

Etiology
The causes of congenital defects of the ureter, bladder, and
urethra are unknown. Some of the problems are obvious
at birth; others are not apparent until later, when they
produce symptoms. The following is a brief discussion of
the most common congenital urinary tract anomalies, 
together with their symptoms and possible treatments.

Duplicated ureter means that each kidney has two
ureters rather than one. Sometimes the two ureters join
before they enter the urinary bladder. The common
symptoms may include frequent urinary infections, uri-
nary frequency and urgency, diminished urine output,
and flank pain. Surgery is the treatment of choice to re-
move the unnecessary ureter.

Retrocaval ureter occurs when the right ureter passes
behind the inferior vena cava before entering the urinary
bladder. The symptoms may include hydroureter
(swelling of the ureter with urine), right flank pain, uri-
nary tract infection, renal calculi, and hematuria
(blood in the urine). Surgical resection and formation
of a connection called anastomosis of the ureter con-
stitute the treatment of choice.

Ectopic orifice of the ureter occurs when the ureteral
opening inserts into the vagina in females or into the

prostate or vas deferens in males. The symptoms may
include urinary obstruction, reflux of urine, inconti-
nence, flank pain, and urinary urgency. Resection and
ureteral reimplantation into the bladder are necessary
for correction.

Stricture or stenosis of the ureter means that one of the
ureters is tightened or partially closed. The affected
ureter may become enlarged, and hydronephrosis
(swelling of the renal pelvis of the kidney with urine)
may result. Surgical repair is necessary. Nephrectomy
may be required if severe renal damage has occurred as
a result of hydronephrosis.

Ureterocele is the bulging of the ureter into the 
urinary bladder, sometimes almost filling the bladder.
Urinary obstruction difficulties and recurrent urinary
tract infections occur. Surgical excision or resection of
the ureterocele is necessary.

Exstrophy of the bladder is a congenital malformation
in which the lower portion of the abdominal wall and the
anterior wall of the bladder are missing. Consequently,
the inner surface of the posterior wall of the bladder is
everted through the opening in the abdominal wall. In
effect, the bladder appears turned inside out. The skin
covering the hole in the abdominal wall is easily excori-
ated, or roughened by accumulating urine, and infection
typically results. Surgical closure of the defect is neces-
sary. Reconstruction of the bladder and abdominal wall
is required, and urinary diversion may be necessary.

Congenital bladder diverticulum is caused by a diver-
ticulum or pouching out of the bladder wall. Fever, uri-
nary frequency, and pain on urination are common.
Surgery is the treatment of choice to correct the herni-
ation and reflux.

Hypospadias is an abnormal opening of the male ure-
thra onto the undersurface of the penis or of the female
urethra into the vagina. Epispadias is an abnormal
opening of the male urethra onto the upper surface of
the penis or of the female urethra through a fissure in
the labia minora and clitoris. In all these instances, nor-
mal urination is difficult or impossible. Surgical repair
is almost always necessary.

Diagnostic Procedures
Diagnostic tests include an x-ray of the urinary tract
after the introduction of a contrast medium, or excre-
tory urography; voiding cystoscopy; cystourethrography;
urethroscopy; and ultrasonography.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

It is important to support parents during the diag-
nosis, treatment, and recovery phases of these con-
genital defects. Providing adequate information and
education is essential.
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Prognosis
With prompt treatment and surgical repair, most indi-
viduals live a normal life with little or no long-term
complications.

Prevention
There is no known prevention.

Musculoskeletal System
Diseases and Disorders

CLUBFOOT (TALIPES)
ICD-10: Q66.89

Description
Clubfoot is a nontraumatic, frequently occurring con-
genital deformity in which the foot is permanently bent.
The four basic forms are (1) talipes varus, an inversion
or inward bending of the foot (Fig. 6.10); (2) talipes
valgus, an eversion or outward bending of the foot; 
(3) talipes equinus, or plantar flexion, in which the toes
are lower than the heel; and (4) talipes calcaneus, or dor-
siflexion, in which the toes are higher than the heel. An
individual also may have a combination of these basic
forms: for example, talipes equinovarus, in which the toes
point downward and the body of the foot bends inward.

Etiology
The exact cause is unknown, but a combination of genetic
and environmental factors in utero has been implicated.
A Mendelian pattern of inheritance is suspected. It is
twice as common in boys as in girls.

Signs and Symptoms
Clubfoot varies greatly in severity; however, in all cases
the talus is deformed, the Achilles’ bursa is shortened, and
the calcaneus is flattened and shortened. It is painless.

Diagnostic Procedures
The deformity is usually obvious at birth.

Treatment
Treatment is aimed at correcting the deformity and
maintaining the corrected position. Simple manipula-
tion and casting may be done and repeated several
times. Corrective surgery may be required. Mainte-
nance treatment includes special exercises, night splints,
and orthopedic shoes. Close follow-up observation is
essential.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Parents can be taught how to care for an infant with
casts, splints, or orthopedic shoes. Exercise may be
ordered, so show parents how to perform the exer-
cises at home.

Prognosis
The prognosis is good with prompt treatment. There are
usually no long-term complications.

Prevention
There is no known prevention.

CONGENITAL HIP DYSPLASIA
ICD-10: Q65.89

Description
Hip dysplasia, also known as developmental dysplasia of
the hip (DDH), is an abnormality of the hip joint that
may take three forms: (1) unstable hip dysplasia, in
which the hip can be dislocated manually; (2) incom-
plete dislocation, in which the femoral head is on the
edge of the acetabulum, the rounded cavity on the
outer surface of the hip bone that receives the femur; and
(3) complete dislocation, in which the femoral head is
outside the acetabulum. It is more common in females.

Etiology
The cause is not known; however, it tends to run in
families. Hip dislocation may result if the fetus is not
positioned correctly within the uterus before and
during birth.

Signs and Symptoms
Physical examination shows asymmetric folds in the
thigh of neonates with limited abduction of the 
affected hip. A shortening of the femur is noted when
the knees and hips are flexed at right angles. The
signs are typically quite obvious when children at-
tempt to walk, if the condition has not been discov-
ered before that time.
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Figure 6.10  An infant with talipes varus clubfoot. There is a
bending inward of the feet.
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Diagnostic Procedures
Observations during physical examination may suggest
the diagnosis, but a positive Ortolani sign will confirm
the diagnosis. Ortolani sign is the “clunk” felt when an
examiner abducts (draws away from the body) and lifts
the femurs of a supine infant. The “clunk” indicates a
partial or an incomplete displacement of the hip. X-ray
may be used.

Treatment
It is important for treatment to begin as soon as possi-
ble. Before 3 months of age, treatment requires closed
reduction of the dislocation, followed by the use of a
splint-brace or cast for 2 to 3 months. If the child is
much older, open reduction followed by casting may be
necessary.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Families will need support and teaching on how to
care for an infant or a child with a cast or splint, if
necessary.

Prognosis
When treatment occurs before age 5, the prognosis is
excellent. If not treated promptly, abnormal develop-
ment of the hip and permanent disability may result.

Prevention
There is no known prevention for congenital hip 
dysplasia.

DUCHENNE MUSCULAR
DYSTROPHY

ICD-10: G71.0

Description
Duchenne muscular dystrophy is a congenital disorder
characterized by progressive bilateral wasting of skeletal
muscles; the symptoms of the disorder do not include
neural or sensory defects. It generally strikes during early
childhood and can cause death within 10 to 15 years of
onset. Because of the way the disease is inherited, far
more males than females develop symptoms. Duchenne
muscular dystrophy occurs in about 1 in 3,600 males.

Etiology
The disease is the result of an X-linked recessive disor-
der, which is usually inherited but may also be due to
mutation. Normally, the gene on the X chromosome

produces dystrophin, a protein found in muscle tissue
that provides strength and flexibility. Because the 
inheritance of one faulty X chromosome results in the
absence of dystrophin, males rather than females have
the disease. Females are carriers. The exact mechanism
by which the genetic defect produces muscle wasting is
not known.

Signs and Symptoms
Manifestations of Duchenne muscular dystrophy begin
between ages 3 and 5. Without the protein dystrophin,
muscles become weak and are easily damaged. Fatigue
and weakness is a common complaint. The disease 
affects the leg and pelvic muscles before spreading to
involuntary muscles. The affected child may have a
characteristic waddling gait, may engage in toe-walking,
and may have lordosis or other spinal deformities. The
child may have difficulty running and climbing stairs
and may tend to fall easily. Muscle deterioration is 
progressive, and contractures typically develop. By 
age 12, the child usually loses the ability to walk.

Diagnostic Procedures
A family history of the disease together with the clinical
picture of characteristic symptoms suggests the diagnosis.
A muscle biopsy showing characteristic connective tissue
and fat deposits will confirm the diagnosis. Electromy -
ography can rule out muscle atrophy that is neurological
in origin. Tests of urine creatinine and serum levels 
of creatine phosphokinase (CPK) and transaminase are
usually ordered.

Treatment
No known treatment is successful in curing Duchenne
muscular dystrophy, but procedures to correct or preserve
mobility are helpful. These include orthopedic appliances,
exercise, physical therapy, and surgery.

Complementary Therapy
There is no known complementary therapy.

Prognosis
The prognosis is poor for a child with Duchenne mus-
cular dystrophy. Children with this condition are usually
confined to a wheelchair by ages 9 to 12. Formerly it was
believed that within 10 to 15 years of the onset of the
disease, death commonly resulted from cardiac or respi-
ratory complications or infections. Thanks to advances
in both cardiac and respiratory care, men with the dis-
ease are living much longer lives—some even into their
40s and 50s—and are married and have families.

Prevention
Carriers of the genetic defect known to cause muscular
dystrophy may receive genetic counseling regarding the
risks of transmitting the disease.
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Treatment
The treatment for CF is designed to help a child lead as
normal a life as possible. Antibiotic therapy to ward off
lung infections is helpful. Mucus-thinning drugs and
bronchodilators can help keep airway passages clear.
Client management includes chest physical therapy to
combat pulmonary dysfunction, loosening and removing
mucopurulent secretions, and oxygen therapy. Vitamin
and oral pancreatic supplements are often given to ac-
company a high-calorie diet. Some individuals may be
candidates for lung transplants. The Cystic Fibrosis
Foundation identifies developing therapies that may
continue to help in the treatment of clients with CF:

• Gene therapy that may correct the defective cystic fi-
brosis transmembrane conductance (CFTR) protein
made by the CF gene. This would allow chloride
and sodium to move through the cells in the lungs
and other organs.

• Restore airway surface liquid is an approach that targets
proteins to assist in moving salt in and out of cells and
to hydrate the mucus so it clears more easily.

• Anti-inflammatory medications to assist in reducing
inflammation in CF lungs.

• Anti-infective medications to fight acute and chronic
lung infections.

Complementary Therapy
One study showed that long-term treatment with
omega-3 supplementation helped to decrease lung 
infection.

CLIENT COMMUNICATION

Genetic counseling may be advisable in families
known to be at risk for CF.

Prognosis
The prognosis for CF is poor. There is no cure, but the
average life expectancy has increased to 38 years or
older. Serious, often fatal, respiratory complications in-
clude pneumonia, emphysema, and atelectasis (col-
lapsed lung). GI complications include rectal prolapse
and malnutrition.

Prevention
There is no known prevention for CF.

PHENYLKETONURIA
ICD-10: E70.0

Description
During normal metabolic processes, the enzyme
phenylalanine hydroxylase converts the amino acid
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Metabolic Errors
CYSTIC FIBROSIS

ICD-10: E84.X

Description
Cystic fibrosis (CF) is a life-threatening congenital 
disorder of the exocrine glands characterized by the
production of copious amounts of abnormally thick
mucus, especially in the bronchus and lungs. The
mucus clogs the pancreas, stopping the important en-
zymes that help the body break down and absorb food.
There are over 30,000 children and adults living with
CF in the United States, and nearly 1,000 new cases
are diagnosed each year.

Etiology
The disease is caused by an underlying biochemical de-
fect transmitted as an autosomal-recessive trait. If both
parents are carriers of the recessive gene, the offspring
have a 25% chance of having the disease.

Signs and Symptoms
The signs of CF may appear soon after birth or take
some time to develop. Because all exocrine glands can
be affected, the symptoms can be quite numerous. The
sweat glands and respiratory and GI functions are those
most commonly affected. The sweat glands typically 
express increased concentrations of salt in sweat. Res-
piratory symptoms may include wheezy respirations, a
dry cough, dyspnea, tachypnea, and frequent lung in-
fections, all stemming from accumulations of thick se-
cretions in the smaller passages conveying air within the
lung (bronchioles) and the air sacs (alveoli) of the
lungs. GI symptoms may include intestinal obstruction,
vomiting, constipation, electrolyte imbalance, and the
inability to absorb fats. Fibrous tissue and fat slowly re-
place the normal saclike swellings found in the pan-
creas, resulting in pancreatic insufficiency characterized
by insufficient insulin production. Some individuals
with CF have only respiratory symptoms; others have
only digestive problems. Still others have both respira-
tory and digestive symptoms.

Diagnostic Procedures
The Cystic Fibrosis Foundation has developed the fol-
lowing criteria for a definitive diagnosis: two positive
sweat tests using a sweat inducer and one of the follow-
ing: obstructive pulmonary diseases, confirmed pancre-
atic insufficiency or failure to thrive, and a family history
of CF. DNA testing may be done prenatally to diagnose
the disease. Chest x-rays and pulmonary function tests
may be ordered to diagnose and evaluate respiratory
function.
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phenylalanine to tyrosine, another amino acid. In
phenylketonuria (PKU), this enzyme is not produced
by the body, so phenylalanine accumulates in the
blood and urine and is toxic to the brain. Permanent
intellectual disability results if the condition is not
quickly corrected.

Etiology
PKU is an autosomal-recessive defect resulting in an
error in phenylalanine metabolism.

Signs and Symptoms
The infant not diagnosed at birth is typically asymp-
tomatic until about 4 months of age, when signs 
and symptoms of hyperactivity, personality disorders,
microcephaly (a smaller-than-normal head), and 
irritability begin to appear. There often is a character-
istic musty odor to the child’s perspiration and urine
due to the presence of phenylacetic acid, a metabolite
of phenylalanine.

Diagnostic Procedures
The presence of an elevated blood phenylalanine level
and a urine phenylpyruvic acid level after the infant has
received dietary protein for 24 to 48 hours after birth
confirms the diagnosis. A heelstick is generally used to
obtain the blood sample. Repeated testing may need to
be done using the infant’s urine to detect PKU.

Treatment
Treatment consists of following a protein-restrictive
diet for life. Most natural proteins need to be restricted,
because phenylalanine is a component of most proteins.
Serum phenylalanine levels need to be monitored to de-
termine the efficacy of the diet.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Provide parents and caregivers with diet and nutri-
tional assistance in how to maintain a protein-re-
stricted diet for their infant. The skills of a dietitian
can be beneficial.

Prognosis
The sooner the protein-restrictive diet is started, the
better is the prognosis. If the disease is detected and
treated before age 2, the chances of the child achieving
normal intelligence are good. The protein-restrictive
diet will not reverse any existing intellectual disability,
but it will prevent further progression.

Prevention
There is no known prevention for PKU.
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Syndromes
DOWN SYNDROME (TRISOMY 21)

ICD-10: Q90.9

Description
Down syndrome is the most common single cause of
congenital abnormalities. It is also called trisomy 21 be-
cause the infant has three chromosomes 21 rather than
the usual pair. Every cell in the body will have an extra
copy of chromosome 21. Down syndrome involves a
number of birth defects that affect the heart, vision and
hearing, facial features, and some degree of intellectual
ability. Approximately 1 in 691 infants are born with
Down syndrome. The name Down syndrome comes
from a physician of the same last name who first de-
scribed the condition in 1866. However, more recently
the term trisomy 21 is being used.

Etiology
Trisomy 21 occurs when there is an extra copy of chro-
mosome 21. The extra chromosome causes problems in
body and brain development. The incidence of trisomy
21 increases with the age of the mother.

Signs and Symptoms
Symptoms vary with each individual, but there are char-
acteristic features. The head can be smaller and abnor-
mal in shape. The inner corner of the eyes is rounded.
There may be a flat nose and excessive skin in the nape
of the neck. The tongue may be large and may protrude.
Ears and mouth are small, and the hands are short with
short fingers. Rather than three creases in the palm of
the hand, there will only be two. Generally, there is low
muscle tone.

Diagnostic Procedures
Screening tests can estimate the chance of the fetus
having Down syndrome while diagnostic tests can give
a definitive diagnosis with almost 100% accuracy.
Blood tests can provide information on chromosomal
genetic markers from the fetus that are circulating in
the maternal blood. They are used in conjunction with
ultrasound to determine possible Down syndrome.
Chorionic villus sampling (CVS) and amniocentesis
are nearly 100% accurate in diagnosing Down syn-
drome. Amniocentesis is usually performed in the sec-
ond trimester after 15 weeks of gestation, and CVS is
done in the first trimester between 9 and 11 weeks. At
birth, physical features may be the only necessary 
diagnosis. A blood test can confirm the extra chromo-
some. Other tests to check for additional congenital
difficulties include the echocardiogram, electrocardio-
gram, and x-rays of the chest and GI tract.
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Treatment
There is no one specific treatment for trisomy 21; rather,
treatment will pertain to specific difficulties and prob-
lems. GI blockage and heart defects may require surgery.
There is an increased risk of visual or hearing impairment
that may be treated with corrective devices. Speech ther-
apy and physical therapy may be prescribed. Children
with trisomy 21 are at increased risk for all types of in-
fection. They require regular medical attention.

Complementary Therapy
No complementary therapy is known.

Prognosis
A number of issues must be faced. Decreased intellectual
ability is likely and may be slight or severe. About half of
children are born with heart defects. Some have an in-
creased risk of leukemia. There usually is a weakness of
the back bones at the top of the neck and a greater risk
of compression injuries to the spinal cord. The good
news, however, is that individuals with trisomy 21 are
living much longer and are able to have productive lives,
especially with early intervention programs.

Prevention
The only prevention is genetic counseling. There is a
maternal age risk to consider. From the maternal 
age 25 to 29, the risk is 1 in 1,250. By age 45 and older,
the risk increases to 1 in 30.

include physical, mental, behavioral, and learning dis-
abilities with possible lifelong implications.

Etiology
An infant born with FASD had a mother who con-
sumed alcohol during pregnancy. Dependence and ad-
diction to alcohol in the mother causes the fetus to
become addicted. At birth, when the alcohol ceases, the
infant’s overstimulated central nervous system (CNS)
causes withdrawal symptoms. The majority of children
diagnosed with FASD had mothers who consumed at
least eight to ten drinks a day. Women who drank four
to six drinks a day had children with subtle signs of
FASD. Drinking less than two drinks a day did not
seem to harm the fetus.

Signs and Symptoms
Signs and symptoms include characteristic facial fea-
tures, growth deficiencies, and CNS difficulties. The
following characteristics may occur:

• Small stature in relationship to peers
• Mild facial abnormalities, including small eyes, flat

nose, microcephaly, underdeveloped upper lip, and
flat cheekbones

• Poor coordination
• Hyperactive behavior
• Poor reasoning and judgment skills
• Speech and language delays

Diagnostic Procedures
The minimal criteria for FASD are small size and
weight before and after birth, at least two of the facial
abnormalities listed, and evidence of development
delay, intellectual impairment, or neurological abnor-
malities. This information and the mother’s history of
alcohol use confirm the diagnosis.

Treatment
There is no one treatment for FASD. Treatment is symp-
tomatic. There are some specific medications that can be
used to treat symptoms of withdrawal in infants with
FASD. See Figure 6.11 for a description of the brain
structures most sensitive to prenatal alcohol exposure.

Complementary Therapy
There is no known complementary therapy.

CLIENT COMMUNICATION

Pregnant women who are addicted to alcohol pose
a special problem. Some may not reveal their ad-
diction; others recognize the risk of the alcohol use
to the fetus and seek help. Factual information 
accompanied by sensitivity on the part of health-
care providers can be the key to helping pregnant
women abstain from alcohol.
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CHAPTER EPISODE—PART III
After the initial shock and tears, Hank and Melanie
learned that the doctors had one piece of good news.
The baby’s heart seems perfectly normal. As they leave,
the nurse brings Josh to his parents. He is bundled
tightly and has a beautiful blue cap on his head. To
Hank, Melanie, and their parents, he looks perfect and
love overflows in their hearts.

•  What is positive about this response?
•  Does there appear to be a family support system here?

FETAL ALCOHOL SYNDROME
ICD-10: Q86.0

Description
This syndrome, formally described in 1968, is also
known as fetal alcohol spectrum disorder, or FASD. This
is an umbrella term for a number of problems that may
occur when the mother drinks excessive amounts of
alcohol during her pregnancy. These problems may 
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Prognosis
The prognosis depends on the severity of the FASD.
Lifelong treatment may be necessary for severe cases 
of FASD.

Prevention
FASD can be prevented when women refrain from ex-
cessive use of alcohol during pregnancy. Even though
scientifically it appears that drinking fewer than two
drinks a day during pregnancy does not harm the fetus,
a “better-safe-than-sorry” approach is suggested. There-
fore, having no alcohol during pregnancy is the best
prevention. Inform clients about the warning label on
all alcoholic beverages in the United States that says,
“According to the surgeon general, women should not
drink alcoholic beverages during pregnancy because of
the risk of birth defects.”

TOURETTE SYNDROME
ICD-10: F95.2

Description
Tourette syndrome is a disorder of the nervous system
that causes an individual to make repeated involuntary
sounds or tics and movements. Tourette syndrome is
named for Georges Gilles de la Tourette, who first de-
scribed the disorder in 1885.

Etiology
The disorder is thought to be autosomal dominant;
however, no specific gene has been identified. The dis-
order also may be linked to chemicals in the brain
(dopamine, serotonin, and norepinephrine) that facili-
tate communication among nerves. It is four times more
likely to occur in males.
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National Organization on Fetal Alcohol Syndrome (NOFAS) 
1.800.66NOFAS or visit www.nofas.org

Brain Structures Most Sensitive to 
Prenatal Alcohol Exposure

Affected Brain

Brain Structure Function Prenatal alcohol exposure may 
result in problems with:

Corpus callosum
Communicates motor, sensory,

and cognitive information between
the two hemispheres of the brain

Storing and retrieving information,
problem solving, attention, and

verbal memory

Cerebellum
Processes input from other areas 
of the brain to coordinate motor 

and cognitive skills

Controlling movements, maintaining 
balance and fine motor skills 

Unaffected Brain

Corpus callosum

Cerebellum

Overall smaller and 
less developed brain

Figure 6.11  Brain structures most sensitive to prenatal alcohol exposure. (National Organization on Fetal Alcohol Syndrome [NOFAS]:

http://www.nofas.org/healthcare.)
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Signs and Symptoms
Facial tics usually surface in early childhood. Other tics
may follow and include arm thrusting, throat clearing,
jumping, eye blinking, or shoulder shrugging. The use
of curse words or inappropriate phrases occurs in only
a small number of individuals. While the tics can be
controlled for a period of time, to do so is uncomfort-
able. When the voluntary control ceases, the tics return
with increased intensity for a period of time.

Diagnostic Procedures
A diagnosis of Tourette syndrome requires the following:

• Started the tics prior to age 1.
• No other brain problem that might cause the 

symptoms.
• Tics must occur nearly every day, several times a

day, for at least 1 year.
• Both motor and vocal tics must be present.

Treatment
If symptoms are mild, there may be no treatment. 
Antipsychotic medications that may be used to lessen
the symptoms often have side effects worse than the
symptoms, causing cognitive fog and movement issues.
Clonidine, a blood pressure medication, has been used
to reduce the tics. Tetrabenazine is a common medica-
tion used for Tourette syndrome, but it is linked with
movement problems and depression.

Complementary Therapy
Some individuals respond to relaxation techniques, belly
breathing exercises, and going to a private room to
scream, yell, swing arms, and “let off some steam.” There
is some thought that quiet-mind computer games, cross-
word puzzles, and other high-concentration activities
may lessen the symptoms.

CLIENT COMMUNICATION

It is important to educate and encourage clients
with this syndrome. The public is not very accept-
ing, may even be fearful, of someone with obvious
tics. Clients are able to live a normal life and can
learn how to minimize their symptoms as well as
the public’s reaction. The Tourette Syndrome As-
sociation may be of help: http://www.tsa-usa.org.

Prognosis
Symptoms of Tourette syndrome sometimes lessen
with age. The disorder tends to be lifelong and chronic,
but it is not degenerative. There is a normal life ex-
pectancy and normal intelligence in individuals with the
syndrome.

Prevention
There is no known prevention for Tourette syndrome
other than genetic counseling for those at risk.

SUMMARY
The introduction stated that congenital diseases and
disorders affect the entire family and all caregivers.
Health-care professionals tend both to the afflicted and
to the parents and caregivers. There is a tendency, es-
pecially in congenital problems, for guilt. Also, treat-
ment and care are often arduous and lengthy. Referrals
to appropriate support systems may be especially help-
ful. With increased medical knowledge and under-
standing of genetic difficulties, more and more disorders
appear to have a genetic link. Throughout the remainder
of this text, a number of other diseases and disorders
will note a possible genetic link.
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CHAPTER EPISODE—PART IV
As the time passes, Josh grows fairly normally but has
some physical and developmental delays. He does not
walk, talk, or play like most children. He was almost
impossible to potty train. He has no heart abnormal-
ities, but he does have digestive issues, including
Hirschsprung disease; poor vision; and poor hearing.
His language skills, when they do develop, are poor
and he is hard to understand. Speech therapy helps.

•  What services will this family most likely need in 
Josh’s life?

•  What is the future for Josh?

ONLINE RESOURCES
American Heart Association

http://www.heart.org

Cleft Palate Foundation

http://www.cleftline.org

Cystic Fibrosis Foundation

http://www.cff.org

Muscular Dystrophy Association

http://www.mda.org/disease/DMD.html

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.
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National Down Syndrome Society

http://www.ndss.org

National Organization on Fetal Alcohol Syndrome

http://www.nofas.org
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Spina Bifida Association

http://www.spinabifidaassociation.org

United Cerebral Palsy

http://www.ucp.org

CASE STUDIES
Case Study 1

Nathan, who was born with a cleft lip and palate, is
abandoned by his drug-dependent mother and un-
known or unidentified father shortly after birth. Social
services personnel place the infant in a foster home
where the caregivers have experience with special needs
children. In a short time, specialists rule that surgery is
necessary. After three operations, Nathan’s congenital
defect is very difficult to detect.

Case Study Questions
1. What might have happened if Nathan’s mother had

kept him?
2. What future complications might Nathan’s caregivers

anticipate?

Case Study 2

Alison and Jordan are considering having their first
child. Close friends of theirs have a child who was born
with serious heart defects. They have some fears about
birth defects and the costs of any necessary treatment.

Case Study Questions
1. What resources could you recommend for them 

to read?
2. Would you advise that they speak to a specialist?
3. How might they research their health-care insurance

coverage?
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6. What are the four most common forms of clubfoot or
talipes?

7. What are the three forms of congenital hip dysplasia?

8. What is the term used to identify Down syndrome
that names the congenital defect?

9. What is the congenital disease that affects only males? 

10. What is the classic symptom of Tourette syndrome?

Multiple Choice
Place a check next to the correct answer.

1. What do you recall about cerebral palsy?

a. It is caused by defective spinal cord develop-
ment prior to birth.

b. It is marked by too much cerebrospinal fluid
on the brain.

c. A neurological assessment is the first com-
mon diagnostic tool.

d. The condition is curable.

2. Can you name the signs and symptoms of cystic 
fibrosis?

a. Intestinal obstruction and wheezy respirations

b. Diarrhea and muscle aches

c. Tachycardia and skin infections

d. Productive cough and shallow breathing

REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct term.

Spinal cord defects

1.  Incomplete closure of 
one or more vertebrae

2.  Incomplete closure of 
vertebrae with 
protrusion of spinal 
fluid and meninges 
into the sac

3.  External sac that 
contains meninges, 
cerebrospinal fluid, 
and a portion of the 
cord and nerve roots

Congenital defects of the heart

_____ 4.  Abnormal opening 
between the two atria

_____ 5.  Failure of the fetal 
ductus arteriosus 
to completely close

_____ 6.  Abnormal opening 
between the right 
and left ventricles

_____ 7.  Localized narrowing 
of the aorta

Short Answer
1. What are the two types of orofacial clefts?

and 

2. What is the characteristic symptom in pyloric 
stenosis? 

3. The abbreviation TEF is used for what disorder?

4. What does PKU stand for? 
Describe the treatment.

5. Can you name at least three congenital defects of the
ureter, bladder, and urethra?

a. Meningomyelocele

b. Meningocele

c. Spina bifida occulta

a. Ventricular septal
defect

b. Atrial septal 
defect

c. Coarctation of
the aorta

d. Patent ductus 
arteriosus

e. Tetralogy of Fallot 
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3. What is known about cleft lip and palate?

a. The defect may occur singly or together and
vary in severity.

b. It occurs in 1 in 10,000 births.

c. The defect almost always occurs when the
mother has diabetes.

d. The defect is usually corrected in one 
surgery.

4. How might you best describe an omphalocele?

a. It is a birth defect in which the umbilical cord
comes out of the navel.

b. It seems to occur more frequently during
teenage pregnancy.

c. It may be detected prior to birth through ul-
trasound.

d. It is surgically repaired once the infant is
about 3 months old.

5. What do you know about fetal alcohol syndrome?

a. It is the result of the mother being addicted
to street drugs.

b. There will be almost no symptoms in a child.

c. With treatment it can be quickly corrected
with no complications.

d. It is totally preventable.

Discussion Questions/Personal Reflection
1. What can individuals and/or families do to help prevent

congenital diseases? 

2. Discuss the difficulty that arises in prevention of fetal
alcohol syndrome. How might health-care providers
lessen the abuse of alcohol in pregnant women?
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DURING CHILDHOOD OR ADOLESCENCE:
NEURODEVELOPMENTAL DISORDERS
Intellectual Disability (Intellectual
Developmental Disorder)

Autism Spectrum Disorders

Attention Deficit-Hyperactivity Disorder

FEEDING AND EATING DISORDERS
Anorexia Nervosa

Bulimia Nervosa

SEXUAL DYSFUNCTIONS
Genito-Pelvic Pain/Penetration Disorder

Erectile Disorder

Female Sexual Interest/Arousal Disorder

Premature Ejaculation
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CASE STUDIES
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I will work in my own way, according to the light that is in me. 
—LYDIA MARIA CHILD

● key words
Alogia (ă•lŏ'jē•ă)
Amygdala (ă•mig'dă•lă)
Avolition (ă•vō•lı̆sh'ŭn)
Catatonia (kăt''ă•tō'nē•ă)
Decompensate

(dē•kŏm'pĕn•sāt)

Intoxication (ı̆n•tŏk''sı̆•kā'shŭn)
Intromission (ı̆n''trō•mı̆'shŭn)
Mutism (mū'•tı̆zm)
Serotonin (sēr''ō•tōn'ı̆n)
Tolerance (tŏl'ĕr•ăns)
Withdrawal (wı̆th•drăw'ĕl)

Delusion (dē•loo'zhŭn)
Echolalia (ĕk•ō•lā'lē•ă)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Review the integration of health care and mental

health care.
• Discuss the cost of mental health care.
• Explore stigma and safety in those with mental

health disorders.
• Discuss the use of the Diagnostic and Statistical 

Manual of Mental Disorders, fifth edition (DSM-V).
• Define mental status examination (MSE).
• Discuss the use of the MSE tool.
• Describe the difference between nature and 

nurture.
• Recall the influence of culture, age, and gender in

mental disorders and diseases.
• Compare the different types of depressive disorders.
• Review the affects of gender and age in depressive

disorders.
• State the complementary therapies of depressive

disorders.
• Compare and contrast two types of bipolar 

disorders.
• Name and discuss the different types of 

schizophrenia.
• Review the differences between a delusion and a

hallucination.

• Define the four different types of anxiety 
disorder.

• Discuss the treatment of obsessive-compulsive 
disorder.

• Recall the impact of post-traumatic stress disorder
on veterans.

• List the DSM-V criteria for a diagnosis of 
personality disorder.

• Discuss the difference between substance-use 
disorders and substance-induced disorders.

• Contrast the seven different drug classes of 
substance-related and addictive disorders. 

• Assess the complementary therapies for substance-
related and addictive disorders.

• Review the cause of intellectual disability 
(intellectual developmental disorder).

• Describe the symptoms of autism spectrum 
disorder.

• Recall incident rates for attention deficit-
hyperactivity disorder (ADHD).

• Compare anorexia nervosa and bulimia nervosa.
• Compare and contrast the three different 

categories of sexual disorders for men and 
women.
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CHAPTER EPISODE—PART I
Matt is a 24-year-old male who lives in Seattle,
Washington. He is a college graduate but lost his job
and is living at home. He has no health insurance but
is currently a temporary employee at a construction
site. He seems distant and withdrawn at times. After
work, he comes home and isolates himself in his
room. Matt’s mother notices a hand tremor that he
appears to be trying to control. He barely eats and is
often upset when asked what he is doing. His friends
call and say that they would like to see him, but he
dismisses them. He does not seem to care that he has

missed some job interviews. His mother offers to 
pay for him to see their primary care provider (PCP),
believing that there could be something wrong with
her son. Matt accepts. 

•  As a parent, would you be concerned or just think 
this is a phase Matt is experiencing? Explain your 
response.

•  What is the PCP most likely to do during the 
examination?
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INTEGRATION OF HEALTH CARE
AND MENTAL HEALTH CARE
In the not too distant past, primary care providers and
mental health specialists (psychiatrists, psychologists,
nurse practitioners, physician assistants, social work-
ers, and mental health counselors) had little in com-
mon and often did not agree on treatment protocols
for anyone with a mental health problem. There
seemed to be a total separation of the body from the
mind in determining the etiology and establishing 
a diagnosis. The result has been a proliferation of
community and professional organizations that have
established family advocacy programs, substance
abuse rehabilitation clinics, stress management sem-
inars, school counseling, bereavement counseling,
support systems, life coaching, and shelters for abused
and battered women along with educational systems
that provide training and information.

Today, primary care providers (PCPs) and mental
health specialists work collaboratively in hospitals,
community mental health centers, and family medical
centers. This collaboration helps in diagnosing, treat-
ment, and recovery. Mental health specialists readily
recommend a physical examination from a PCP before
treating a client with a mental disorder. Likewise,
PCPs are more willing to refer clients to a mental
health specialist in areas where counseling or psy-
chotherapy is indicated. Specialists from the many
community mental health resources are turning to
both PCPs and mental health specialists for guidance
and assistance. Additionally, there are a number of
complementary therapies used in the treatment for
many mental health disorders today. Always, these are
best discussed among the primary care provider, the
mental health specialist, and the client. Prior to taking
any supplements or vitamins, it is especially important
that the client first consult with the PCP and mental
health specialist.

COST OF MENTAL HEALTH CARE
The National Institute of Mental Health (NIMH) 
reports 26.2% of the U.S. population is diagnosed with
a mental health disorder each year. The World Health
Organization (WHO), the World Bank, and Harvard
University reported in the Global Burden of Disease
Study in 2005 that mental health disorders will account
for over 15% of the total burden of disease in 2020. 
According to WHO, those with a mental health disor-
der such as depression or schizophrenia will have a 
40% to 60% higher rate of mortality than those without.
This information alone suggests the same need for in-
tegration of health care between PCPs and mental
health specialists as is suggested here in this text for 
traditional and nontraditional medical therapies.
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State and local representatives, with little under-
standing of the issues involved and with no training 
to make wise decisions regarding mental health, have
decreased funding of mental health programs. Concerns
arise about the legitimacy of mental health and the 
discrimination or stigma of those with mental health
disorders. One issue is that fewer health insurance pro-
grams provide adequate coverage for clients suffering
with mental health issues. In an effort to fill this gap,
some employers offer Employee Assistance Programs
(EAP), separate from what insurance programs offer,
to help employees seek mental health treatment. Also,
communities, religious and spiritual institutions,
schools, hospitals, colleges, and some businesses have
developed resources and support for those with mental
health issues in their families.

Currently, mental health focuses on “recovery” rather
than “cure,” as is found in most medical health care. 
Recovery is the term often used with drug and alcohol
addiction but has now found its place within the treat-
ment for most mental health disorders. Recovery is 
a way to express that clients are never fully cured from
a mental health issue but have developed skills to suc-
cessfully live in and contribute to their environment and
social support network, allowing them to lead func-
tional lives in society with the help of PCPs. Recovery
is often lifelong, creating a financial burden quite unlike
the “cure” method of medical treatment.

Mental Health Insurance Coverage
Mental health disorders are treatable; however, insur-
ance benefits for mental health vary among plans and
employers as well as within states, which may provide
only standard and/or minimal coverage for treatment of
mental health disorders or substance abuse and depend-
ence. According to a recent study by the National 
Alliance on Mental Illness (NAMI), only 17% of re-
spondents indicated that their insurance covered mental
health adequately. Mental health care usually incurs
higher deductibles and copays for coverage on certain
types of disorders. Changes are being made, however.

As of 2014, the Mental Health Parity Act
(MHPA), established in 1996 and updated in 2008,
requires that mental health and addiction issues have
the same insurance benefits as medical and surgical
benefits. In January 2014, enrollment for insurance
coverage provided medical, mental health, and sub-
stance-abuse treatment due to the MHPA. However,
over 6 million people in the United States, due to states
choosing to not participate in the MHPA, still are
uninsured and are not allowed access to these insurance
benefits today. Under the Federal Patient Protection
and Affordable Care Act of 2010, “mental health and
substance use disorder services, including behavioral
health treatment” are to be considered “essential health
benefits.” These benefits would include ambulatory
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client services, hospitalizations, and prescription drugs.
There are likely changes in how Medicare and Medi-
caid clients will receive mental health coverage, yet over
4 million citizens do not have access to the new Med-
icaid Expansion program mostly because not all states
in the United States participated in the program. There
are some ways to increase insurance coverage by explor-
ing medical savings accounts (MSAs), health savings
accounts (HSAs), and flexible spending accounts as
options for nonmedical needs, such as mental health
and substance abuse and dependence treatment needs. 

Stigma, Safety, and Access to Mental Health
Treatment
Mental health issues are commonly reported in the
media and usually associated with a stigma and violence.
Stigma is defined as a negative belief around a personal
trait, such as a mental health disorder or substance-
abuse disorder. Those who have mental health issues are
often stigmatized because there is a belief that they can-
not accomplish certain tasks or are violent/dangerous
and because of ignorance of the disorder. It is important
to know that violence may be increased with those who
suffer from a mental health issue, and the potential for
violence may be increased in those who suffer both a
mental health disorder and a substance-related disorder.
However, people diagnosed with a mental health 
disorder are up to 11 times more likely the victims of
violence than those who do not suffer from a mental
health disorder.

Mental health disorders can be treated in mental
health communities and medical facilities as well as in-
patient settings specifically designed to help those who
cannot be safe or take care of themselves in the commu-
nity. These inpatient settings provide both voluntary 
and involuntary treatment and medication to help in re-
covery and to stabilize a client. Even though inpatient
settings can provide an appropriate level of care for
clients unable to care for themselves, access to inpatient
treatment is currently seriously limited, and it falls 
primarily to community mental health programs, hos-
pital emergency rooms, and community medical clinics
to provide structure and safety. Many cities in the
United States are lacking available inpatient beds for
mental health clients to receive the treatment necessary
to ensure stabilization and safety. It is important to 
remember that it is more common for those with mental
health issues to harm themselves than others. 

DIAGNOSTIC PROCEDURES
Diagnostic procedures identified in this chapter are
brief and are not intended to provide specific procedures
such as those detailed in the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-V).
This text, published by the American Psychiatric 

Association (APA), provides a helpful guide with diag-
nostic criteria and classifications that enable clinicians
and investigators to diagnose, communicate about,
study, and treat people with various mental disorders
using a common foundation. Since the DSM-V was
published in May 2013, there have been impacts on in-
surance claims due to changes in the diagnosis and cri-
teria for some mental health and substance-related
disorders. The DSM-V contains both ICD-9-CM and
ICD-10-CM coding. 

MENTAL STATUS EXAMINATION
Primary care providers, mental health specialists, and
complementary therapy practitioners use a mental status
examination (MSE) in their assessment of clients with
a suspected mental disorder. The MSE is a set of obser-
vations and impressions of the client obtained during a
short question-and-answer examination. The general
components of an MSE are summarized here:

• Appearance: gender, age, ethnicity, apparent height
and weight, any physical deformities, grooming, 
hygiene, gait, motor coordination, posture, 
noteworthy mannerisms

• Speech: speed, volume, amount, clear, coherent, 
includes profanity, animated/excited, difficulty 
finding words, poor articulation

• Motor activity: movement, ability to move, and 
type of movements

• Manner and approach: interpersonal characteristics,
such as congenial, guarded, open/candid, coopera-
tive, withdrawn, distant, annoyed, engaging, 
hostile, shy, relaxed, cautious, resistant, defensive,
English as primary language, other languages used

• Mood: happy, sad, despondent, irritable, anxious,
depressed, hopeless
• Suicide assessment is part of this section, if a

client’s mood is hopeless; if a suicide assessment 
is warranted, an inquiry is made if the client has a
plan and the ability to implement the plan. 

• Affect: emotional presentation, such as constricted,
blunted, labile, flat (appropriate, strength, duration,
range)

• Perceptions: the way a client views his or her 
environment and/or situation
• Hallucinations, or false perceptions (perceiving

something or someone that is not really there) 
• Thought content: subjects of a client’s thoughts

• Delusions, or false beliefs (beliefs held in the
face of strong contradictory evidence) 

• Thought process: patterns, if any, of a client’s
thoughts

• Level of consciousness: orientation, cognitive ability
• Assesses three specific areas: Is the client ori-

ented to person (What is your name?), place
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(What city are we currently in?), time (What is
today’s date?)

• Memory: the ability to recall and/or retain information
• Level of concentration and calculation: ability to

perform basic calculations
• Information and intelligence: educational level, 

literacy
• Judgment: decision-making and relationships with

other people and things

These components help identify signs and symptoms
that can be related to a mental health diagnosis. MSEs
can be very useful in multiple settings and can be used
throughout interactions to assess a client’s ability to 
accept and understand the information that is given.

NATURE VERSUS NURTURE
In the past decade, increased research points to a biolog-
ical or genetic cause of many mental health illnesses.
DNA research is still in its infancy, but increased 
evidence shows the importance of nature and genetics in
many of the diseases and disorders presented here.
NIMH reports that a recent study found there were
chromosomal variations leading to heritability (genetic
or inheritable trait) in five mental health disorders: 
schizophrenia, bipolar disorder, major depressive disor-
der, autism spectrum disorders, and attention deficit-
hyperactivity disorder. This research suggests that it 
is common for people who have been diagnosed with
schizophrenia to also receive a diagnosis of other mental
health disorders, including anxiety, depression, and 
substance-related and addictive disorders. This evidence
does not negate the importance of nurture, however.
How a child is nurtured, what traumatic events that child
experienced, and how those events were dealt with by
family members and caregivers have lasting effects on
children. Children’s minds are an open vessel for every
event that is recorded in their brain for future reference.
For example, if a child is reared in an environment where
there is a great deal of anxiety, the child is likely to show
symptoms of stress or to express anxious behavior. Nature
or genetic makeup is already determined and is still diffi-
cult or impossible to alter. Nurture, however, is continu-
ally influenced by other individuals and their own
influences and preferences. 

CULTURE, RACE, AGE, 
AND GENDER
Probably more than in other diseases and disorders, 
culture and its influence are critical to individuals with
mental health issues. Individuals with a mental health

disease or disorder can benefit from individuals, includ-
ing family members, who understand their ethnic 
background. Immigrants coming to the United States
from another country often settle in clustered groups of
similar populations. While this may be beneficial for
support, it only delays their integration into the whole
of society and can make any required treatment more
difficult. Within specific cultures, the presentation of
symptoms often reflects the culture and belief systems.
Access to proper treatment may be additionally influ-
enced by culture and race, stigmatizing the disorder or
viewing that it is unnecessary. Age knows no limits in
mental illness. Alcohol and drug problems are seen 
as early as age 8. Mental health issues in the elderly 
are often ignored in the belief that treatment would be
difficult and that most expect to have some mental
health issues as they grow older. Many of the diseases
and disorders reflect gender bias; many afflict women
more often than men. Men are more likely to restrict
their access to appropriate treatment because they 
perceive a stigma attached to mental health care.
Whether it is culture, age, or gender, each has an impact
on the client’s accessibility and response to treatment.

Mental Health Disorders
DEPRESSIVE ILLNESS

ICD-10: F30-F31 

Description
Nearly 22 million U.S. adults have a depressive illness.
WHO predicts that by 2020 depression will be the sec-
ond leading cause of disability worldwide. The economic
cost of depression is enormous, but the cost in human
suffering is beyond estimation. Depressive disorders 
affect the body, a person’s moods, and thoughts. They
are not a passing “blue mood.” They are not a sign of
personal weakness, and people cannot merely “pull
themselves together.” There are various types of depres-
sive disorders, but they are characterized by sadness,
emptiness, lack of motivation, and inability to function
well. Most people who suffer from depression do not
seek treatment, but those who do, even those with severe
depression, can be helped. Many years of fruitful 
research have introduced new medications and psy-
chosocial therapies that help ease the pain of depression. 

One form of depressive disorder that is commonly
diagnosed is major depressive disorder (DSM-V:
F32.X*, F33.X*), which causes individuals to have feel-
ings of worthlessness, despair, guilt, and hopelessness.
They have difficulty in working, studying, sleeping, and
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enjoying life’s pleasures. Major depression occurs in up
to 16.5% of adults and affects all racial and ethnic
groups and both genders. Average age of onset is 
32 years old. About one-half of depressed clients have
only a single episode of depression; the rest have more
than one occurrence. Major depressive disorder can
profoundly affect all facets of a person’s life. The most
serious consequence of this form of depression is 
suicide, which occurs when the feelings of despair are
so great that an individual believes there is no longer a
reason to go on living. 

The following are specific major depressive disorder
types, each with unique signs and symptoms, during a
specific time or situation:

• Major depressive disorder with peripartum onset was
previously known as postpartum or paternal postnatal
depression (PPND). PPND affects roughly 14% of
the population during and following childbirth. It
generally affects women more than men. Yes, fathers
suffer from postpartum depression, too, often in 
isolation, because many health-care providers are 
not aware of the problem. Some studies indicate 
that 10% of men have major depressive disorder with
peripartum onset. Rare forms of psychosis, including
delusions or hallucinations, can occur. Generally,
symptoms occur over weeks and months rather than
during a brief period of time after childbirth and 
include mild to severe symptoms of loss of appetite,
lack of joy in life, insomnia that creates an over-
whelming fatigue, loss of interest in sex, difficulty
bonding with the baby, thoughts of harming the
baby or self, and feelings of guilt or shame.

• Major depressive disorder with seasonal pattern (previ-
ously known as seasonal affective disorder [SAD]) is
believed to affect 5% of the population in its severe
form. The seasonal pattern affects women more
than men. In its milder form, depressive disorder
with seasonal pattern affects about 14% of the pop-
ulation. Symptoms of SAD increase in fall and 
winter, decrease in spring and summer, and corre-
spond with season changes. Clients complain that
they sleep too much, have little energy, and crave
sweets and starchy foods. They may also feel 
depressed. Scientists believe that a lack of sunlight,
especially during winter when daylight is shorter,
may be the cause. Exposure to a special type of 
light therapy for 30 minutes every day often helps.

• Persistent depressive disorder (dysthymia) (DSM-V:
F34.1) is a less severe form of depression that in-
volves long-term, chronic symptoms that last for at
least 2 years. While the symptoms do not disable a
person, they keep him or her from feeling good or
from functioning well. Many people with this form
of depression also suffer major depressive episodes
at some time in their lives.

Etiology
There are many possible causes of depression. Major 
depression is often associated with changes in brain
structure and function and seems to occur through 
generations, possibly making a genetic connection. 
Research has shown that a gene that helps to regulate
serotonin, a chemical messenger in the brain, plays a
role in depression. Decreased serotonin increases the
likelihood of feeling depressed. Other possibilities 
include biochemical, physical, psychological, and social
causes. Depression may be secondary to a medical con-
dition, such as those seen with metabolic disturbances,
endocrine disorders, nervous disorders, cancers, cardio-
vascular disorders, and many chronic or degenerative
diseases. Some prescription drugs can cause depression.
Anxiety, borderline personality disorder, and substance-
related disorders can also cause depression.

Signs and Symptoms
The primary symptom is a predominantly sad mood,
along with a loss of interest in pleasurable activities that
lasts more than several days. Individuals may seem 
unhappy and apathetic, have difficulty concentrating,
and be unable to finish tasks. Fatigue and insomnia can
occur. Some individuals lose their appetite; others may
want to eat all the time. Hallucinations or delusions can
also occur. Other symptoms of major depressive disor-
der are catatonia, anxiety, and melancholy. 

Diagnostic Procedures
For a diagnosis, at least five of the following symptoms
must be present over a 2-week period and must repre-
sent a change from previous functioning:

• Persistent, sad, anxious, or depressed mood
• Diminished interest or pleasure in most activities
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Suicide

In 2010, suicide was the 10th leading cause of death in the
United States, yet suicides are less common than suicide 
attempts. For every 25 suicide attempts, there is one suicide.
Suicide attempts are gestures toward harming oneself that
can potentially lead to a person’s death. Suicide and suicide
attempts are more commonly seen in depression but are
prevalent in other disorders, such as substance abuse. In 2010,
suicide was more common in those who were between the
ages of 45 and 64 years old, followed by those who were over
age 85. Lastly, suicide has decreased in those between 15 and
24 years old. Suicide attempts are to be treated carefully and
appropriately because a suicide attempt increases the likeli-
hood of another attempt or an actual suicide. The Centers for
Disease Control and Prevention (CDC) reports that suicide
in men is four times more common than in women. 
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• Significant weight loss or weight gain
• Insomnia or excessive sleep nearly every day
• Agitated or reduced psychomotor activity
• Fatigue or loss of energy
• Inappropriate guilty feelings or feelings of worth-

lessness, hopelessness
• Diminished ability to concentrate, make decisions,

remember
• Thoughts of death or suicide
• Persistent physical symptoms that do not respond

to treatment

Depression in Women
Women experience depression about twice as often 
as men; hormonal factors are thought to be a major 
contributor to this increased rate. Menstrual cycle
changes, pregnancy, miscarriage, postpartum period, per-
imenopause, and menopause are considered important
factors. Stressful life events, additional work and home
responsibilities, caring for children and aging parents,
abuse, and poverty also may trigger depression. For ex-
ample, 20% of women experience rape or attempted rape
in their lifetime. Research indicates that women, more
so than men, respond to stressors in a way that prolongs
their feelings of stress, increasing their risk of depression.

Depression in Men
Men are less likely than women to admit to depression.
The rate of completed suicide in men is nearly five times
that in women and is even higher after age 70, reaching
its peak after age 85. NIMH indicates that more than
6 million men have depression each year. Depression in
men is often masked by the use of alcohol and drugs or
by socially acceptable habits such as working excessively
long hours. Men are more likely to exhibit symptoms
of irritability, anger, and being discouraged.

Depression in Adolescents
Depression in this age group can be a response to many
situations and stressors. Conflict with parents, fluctuating
hormones, reaction to a disturbing event, feelings of low
self-esteem, lack of self-identity, and feelings of no con-
trol in their lives or that “life sucks” all can be triggers to
a depressive mood. Suicide attempts are more common
in adolescents than in other groups (women, men, and
elderly people). The CDC reports that suicide is rising in
youth who identify as lesbian, gay, bisexual, or transgen-
der. In 2001, the CDC conducted an investigation of 
suicide in schools and found that roughly 15% of high
school students had thought about suicide. Only in the
past two decades has depression in children and adoles-
cents been taken very seriously.

Depression in Older Adults
The older adult  population is increasing exponentially
in the United States, currently accounts for 12% of the

population. Diagnosis is difficult because some ordinary
symptoms of depression, such as fatigue, loss of ap-
petite, and sleep difficulties, may represent symptoms
associated with the normal aging process. In general,
depression often occurs with a medical issue, regardless
of its severity. Depression in older adults, however, is a
widespread problem and often goes undiagnosed and
untreated. Treatment is focused on coordinating with
PCPs and medical facilities, as well as reaching out to
family members.

Treatment
Depression is difficult to treat, especially in children,
adolescents, and older adults. A good diagnostic evalu-
ation is necessary to determine the presence of depres-
sion and its appropriate treatment; this includes a
complete physical examination and a review of the
client’s history and any symptoms presented. Treatment
depends on the evaluation, but the primary treatments
are drug therapy, psychotherapy, and in some cases,
electroconvulsive therapy (ECT).

The primary medications used are the following 
antidepressants: selective serotonin reuptake inhibitors
(SSRIs), serotonin and norepinephrine reuptake 
inhibitor (SNRIs), norepinephrine and dopamine re-
uptake inhibitor (NDRIs), atypical antidepressants,
tricyclic anti depressants (TCAs), and monoamine ox-
idase inhibitors (MAOIs). The SSRIs have fewer side
effects than the TCAs, but SSRIs must be used with
caution because recent research indicates a higher risk
of suicide rates and aggressive behavior due to clients’
failure to follow the prescribing recommendations,
causing an increase in neurotransmitter serotonin.
Sometimes it takes a variety of antidepressants before
an effective medication is found to treat the disorder.
Sometimes dosages must be increased; in general, an-
tidepressants must be taken regularly for 3 to 6 weeks
before the full therapeutic effect occurs. Often indi-
viduals take themselves off the medication too soon,
either because they are feeling better or because they
think the drug is not working. Antidepressants should
be taken and stopped only under the direct supervi-
sion of a qualified primary care provider or mental
health specialist.

Individuals with depression may do well with psy-
chotherapy or a combination of antidepressants and
psychotherapy. Many therapists believe the best results
are achieved with a combination of individual, family,
and group therapy. “Talking” therapies help individuals
gain insight into and resolve their own problems
through verbal exchanges with the therapist or with
others. Behavioral therapists help individuals learn how
to obtain more satisfaction and rewards through their
own actions and how to unlearn the behavioral patterns
that contribute to or result from their depression. ECT
is useful for individuals whose depression is severe or
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life-threatening or who cannot take antidepressants. In
recent years, ECT has been much improved. A muscle
relaxant is given to the client, and the ECT is admin-
istered under brief anesthesia. Electrodes are placed 
at precise locations on the head to deliver electrical 
impulses. The stimulation causes about 30 seconds 
of seizure within the brain. The person receiving ECT
does not consciously experience the electrical stimulus.
Typically, several sessions of ECT are given at the 
rate of 3 per week; each session may include multiple
monitored treatments within 1 session for up to 
12 treatments or 4 weeks.

Complementary Therapy
There has been extensive research of complementary
therapies and treatments for depression, including 
exercise, yoga, acupuncture, meditation, and lifestyle
changes. Simple use of light boxes and full-spectrum
lightbulbs in light therapy has shown improvement of
SAD symptoms during the fall and winter months
where sunlight is not as prevalent. A new approach
called transcranial magnetic stimulation (TMS) is 
similar to ECT; however, the client remains awake and
does not need any form of anesthesia. TMS stimulates
the left prefrontal cortex where depression has been 
isolated in the brain. A coil transmits a pulse only 
centimeters into the scalp and brain in specific areas to
stimulate neurons in the brain that affect mood and 
affect. The treatment can take several weeks; however,
it is not yet covered by health insurance. TMS may 
also be used in the treatment of other mental health 
disorders.

St. John’s wort is an herb that has been used exten-
sively in the treatment of mild to moderate depression
in Europe. It should be noted, however, that the Food
and Drug Administration (FDA) has issued a public
health advisory that St. John’s wort is contraindicated
for any individuals who are taking medications for such
conditions as AIDS, heart disease, depression, seizures,
certain cancers, and rejection of transplants. Any herbal
supplement should be taken only after consultation with
a primary care provider.

The National Center for Complementary and Inte-
grative Health (NCCIH) reports that the use of lavender
as an aromatherapy may decrease depressive symptoms.
The herbal supplement 5-hydroxytryptophan has shown
some positive results in decreasing depression symptoms
by affecting the serotonin level in the body.

Lifestyle changes can be done through incorporating
healthy living, such as eating a well-balanced diet, 
exercising, encouraging sleep hygiene, and creating a
routine for daily living. It may be done in conjunction
with medications and psychotherapy, but some individ-
uals find initial benefit from attempting to change 
their lifestyle in order to cope with their depressive
symptoms. Reducing or stopping alcohol or drug use is

important. Sleep hygiene is used to maintain a wake
and sleep pattern by regulating when you fall asleep and
when you wake. Developing a routine can help stabilize
emotions and create a sense of purpose to help alleviate
hopelessness, focus, and memory issues. Self-hypnosis
has also been an effective treatment of mild to moderate
depression.

CLIENT COMMUNICATION

Appropriate diagnosis and treatment are impor-
tant. Individuals are encouraged to continue treat-
ment until symptoms abate. Regular follow-up
care should be provided so that adjustments can
be made in treatment as necessary. Individuals
suffering from depression require understanding,
patience, affection, and encouragement. A de-
pressed person may need diversion or companion-
ship, but too many demands can increase feelings
of failure.

Prognosis
Good results can be obtained with the proper treatment
of mild and moderate depression. Major depression may
require long-term or lifelong treatment, but improved
quality of life is possible. Suicide is an ever-present risk,
especially in severe cases, and all precautions should be
taken to prevent it.

Prevention
Some episodes of depression can be avoided by practic-
ing effective stress management techniques, avoiding
drugs and alcohol, exercising regularly, and maintaining
good sleep habits. These practices increase the activity
levels and socialization of clients, which help reduce 
isolation and hopelessness, the main symptoms of 
depression. These preventative techniques also enhance
generalized physical health and functioning. Many
episodes of depression are not preventable, however.
Treatment, including medications and psychiatric 
intervention, may prevent recurrences.

BIPOLAR
ICD-10: F31.X

Description
Bipolar disorder, also called manic-depressive disorder, is
characterized by cycling mood changes from severe
highs (mania) to severe lows (depression). Sometimes
the mood switches are dramatic, but more often they
are gradual. From high to low, from recklessness to 
listlessness—these are the extremes associated with
bipolar disorder, a mental illness that can be serious and
disabling. These mood swings may last for weeks or
months, causing great disturbances in the lives of those
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affected and those of family and friends. The suicide rate
is very high among those with bipolar disorder; studies
show that roughly 15% to 50% of those diagnosed with
bipolar disorder will attempt suicide. 

Bipolar disorder is classified in two main subtypes:

• Bipolar I disorder (DSM-V: F31.X): Clients have 
at least one manic episode with or without previous
episodes of depression.

• Bipolar II disorder (DSM-V: F31.81): Clients 
have at least one episode of depression and at least
one hypomanic episode that is not as severe or 
long-lasting as a manic episode. In hypomania,
clients generally continue to function in their 
daily routine. In bipolar II disorder, the periods 
of depression are typically much longer than the 
periods of hypomania.

Etiology
The cause of bipolar disorder is essentially unknown.
However, biochemical brain activity, genetic tenden-
cies, and environmental influences are suspect in the
cause and triggering of bipolar episodes. Brain scans
show that the biochemical activity in the brain of a
person with bipolar disorder is different than those
without. The prefrontal cortex, used to regulate emo-
tions and decision-making, is shown to function less
than those who do not have bipolar disorder. Bipolar
often is genetic and runs within families, yet within
studies of twins, with obviously shared genetic mate-
rial, one may develop bipolar while the other does
not. This leads researchers to believe that there is an
increased environmental factor contributing to the
development of bipolar disorder. Environmental 
influences in bipolar disorder can include stress and
seasonal patterns.

Signs and Symptoms
Symptoms are exhibited by an alternating pattern of
emotional highs (mania) and lows (depression). The
intensity of symptoms varies from mild to severe;
there can be periods when there are no symptoms. A
more severe form of bipolar disorder is rapid-cycling
bipolar disorder, which is diagnosed as having four 
or more episodes of depressive or manic symptoms 
in a year.

When in the depression cycle, an individual can have
all of the symptoms of a depressive disorder. These in-
clude insomnia, fatigue, sadness, hopelessness, anxiety,
guilt, loss of interest in activities, irritability, and suicidal
thoughts or behavior.

In the manic cycle, the individual may be overactive,
talk too much, have enormous energy, have an inflated
self-esteem, become aggressive or agitated, express an
increased sexual desire, and experience an inability to
concentrate. Mania can affect thinking, judgment, and

social behavior in ways that can cause serious problems
and embarrassment. For instance, the individual in this
phase may make unwise business decisions or create
grand schemes that are difficult to fulfill and create 
financial burdens due to not thinking clearly. Manic in-
dividuals report minimal sleep or inability to sustain
sleep for long, but this can also be a trigger for manic
symptoms as well. Untreated, mania may worsen to a
psychotic state.

Diagnostic Procedures
The depressive episode of bipolar disorder is diagnosed
the same as for depression and is dependent on the 
following: a distinct period of abnormally elevated, ex-
pansive, or irritable mood lasting at least 1 week. Three
(or more) persistent symptoms must also be present,
such as inflated self-esteem or grandiosity, decreased
need for sleep, unusual talkativeness, racing thoughts,
distractibility, increase in goal-directed activity, and en-
gagement in pleasurable activities with a high potential
for painful consequences. It can also be reviewed 
by keeping mood charts and sleep and wake patterns to
determine if or what type of bipolar disorder is diag-
nosed. Another component is to rule out other disor-
ders and review substance-related and addictive
disorders to ensure proper diagnosis. 

Treatment
The primary goal of treatment is to decrease the
episodes of both depression and mania. It is impor-
tant to gain awareness of when a person moves be-
tween depressive and manic symptoms by watching
for triggers, such as life stressors and environmental
factors. Treatment may involve family and support
systems to help recognize these shifts in moods and
help to reinforce the need for treatment, as mania can
be seen as positive in patients with bipolar disorder.
Creating systems for monitoring mood shifts, suicidal
thoughts, and risky behaviors is another way to help
the individual gain control over his or her bipolar
treatment. Treatment is lifelong and includes main-
tenance treatment during periods of remission. Major
treatment includes medications (often taken for life),
psychotherapy, and ECT. Medications include mood
stabilizers, atypical antipsychotics, and antidepres-
sants. Atypical antipsychotics and antidepressants are
often used in conjunction to reduce mood swings.
Psychotherapy is aimed at educating the individual 
on their mood swings and to help create a system to
reduce stressors and develop coping strategies. Some-
times, clients are admitted for inpatient treatment to
help stabilize their moods and identify medications
that decrease symptoms.

Complementary Therapy
See “Depression.”
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CLIENT COMMUNICATION

Encourage clients to remain on their medications
or stay involved in their designed treatment plan.
It is a myth that clients do not take medications be-
cause they do not want to recover. Clients who have
bipolar disorder have positive feelings associated
with the initial “high” of manic symptoms, such as
heightened energy, positive self-esteem, and in-
creased sexual drive; therefore, they do not want to
take medications and follow their treatment. It can
also be difficult for families and support systems to
cope with these behaviors and they may withdraw
as the problems increase. Problems often arise when
individuals stop all treatment during a remission
cycle.

Prognosis
Left untreated, clients may suffer severe emotional and
even legal and financial problems in their lives. Com-
plications include suicide, substance and alcohol abuse,
legal and financial problems, poor school or work 
performance, and difficulties in relationships.

Prevention
There is no known prevention for bipolar disorder.
However, treatment at the earliest sign of difficulties
can help prevent bipolar disorder from worsening.

SCHIZOPHRENIA
ICD-10: F20.XX

Description
Schizophrenia spectrum disorders (DSM-V: F20.XX)
involve altered sensory perception with physical and
psychological changes that affect brain functioning, be-
havior patterns, and all five senses. In the United States,
approximately 2.4 million adults have schizophrenia. It
is the most chronic and disabling of the severe mental
illnesses. People with schizophrenia often experience
frightening symptoms, such as hearing internal voices
(hallucinations) or believing that others are controlling
their thoughts or plotting to harm them (delusions).
Schizophrenia generally is diagnosed during adoles-
cence or in the early 20s or 30s. A “first break” is 
described as those who experience a hallucination or
delusion at the initial onset of schizophrenia. Overall,
men are more affected than women. Schizophrenia
appears at an earlier age in men than in women. It is
rarely diagnosed in children.

One unique form of schizophrenia is schizophrenia
with catatonia. Catatonia (a marked psychomotor dis-
turbance) is marked by extreme negativism, mutism
(not speaking), and excessive motor activity that does
not make sense or have purpose and is not necessarily

influenced by any external stimuli. They experience
echolalia, which is a pathological, senseless repetition
of a word or phrase just spoken; it is a parrotlike repe-
tition. During some periods, affected persons will need
close supervision because they can harm themselves or
others. Another form of schizophrenia is schizoaffective
disorder (DSM-V: 295.70), where persons may not ex-
hibit all the symptoms of schizophrenia and mood dis-
orders but are psychotic with or without a mood
component, such as bipolar or depressive type. 

Etiology
Possible etiologic theories of schizophrenia include the
following:

• Genetic theory: The actual genetic defect has not
been identified, but it is believed that a potential
location is on chromosomes 13 and 6. Predispos-
ing genetic factors include intrauterine starvation,
viral infections, and perinatal complications. 
Studies of families, twins, and adoptive parents
show increased risk for the disease in people 
with first-degree relatives (biological parents and
siblings) with schizophrenia. In fact, a person 
with a parent or sibling with schizophrenia has 
an approximately 10% risk of developing the disor-
der compared with a 1% risk for a person with no
family history.

• Psychodynamic neurobiological theory: Research stud-
ies of living and postmortem brains of people with
schizophrenia show decreased brain volume and ab-
normal functioning. Neurochemical studies reveal
alterations in neurotransmitter systems. In neurode-
velopment, studies have shown that there are func-
tional, structural, and chemical brain deviations in
those with schizophrenia, and such deviations can
be found long before the diagnosis is made. It is 
unknown if these are genetic or environmental in
nature or a combination of both.

• Diathesis stress theory: This theory states that symp-
toms develop on the basis of a relationship between
the amount of stress a person experiences and the
individual’s internal stress tolerance. Schizophrenia
is a disorder that both causes stress and can be 
exacerbated by it.

Signs and Symptoms
Two or more of the following signs and symptoms must
be present for at least 1 month, allowing for a significant
amount of time for the diagnosis of schizophrenia to be
made: delusions, hallucinations, disorganized speech,
disorganized or catatonic behaviors, and negative symp-
toms. To accurately diagnose schizophrenia, a person
must have delusions, hallucinations, or disorganized
speech. The signs and symptoms are classified as both
positive (those that are excessive or distortions of normal
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functions) and negative (those that reflect a loss of or
decrease in normal functions). Positive symptoms in-
clude hallucinations, delusions, and disorganized speech;
negative symptoms include flat affect, alogia (inability
to speak owing to a mental condition or symptoms of
dementia), attention deficit, and avolition (decreased
motivation). Hallucinations are perceptions that no one
else experiences. They affect one or several of the senses:
auditory, visual, olfactory, tactile, gustatory (associated
with the sense of taste or eating), and general somatic
sensations. The most common hallucination is auditory,
where the individual hears someone speaking to or
around him or her. 

People with schizophrenia are 90% likely to have a
delusional component to their illness. Delusions can be
bizarre and have a variety of themes. There are six 
different types of delusions: persecutory (belief of being
harmed), referential (belief that everything pertains to
them), grandiose (belief of heightened capability or
fame), erotomanic (belief that someone is in love with
them), nihilistic (belief that they do not exist), and 
somatic (belief that health is not normal).

Diagnostic Procedures
A thorough genetic and family history is required to aid
in the diagnosis. Computed tomography (CT) scans of
the head and other imaging techniques (magnetic res-
onance imaging (MRI) or positron emission tomogra-
phy (PET) may identify some changes associated with
the disorder and may rule out other neurophysiological
disorders. Laboratory testing also rules out any abnor-
malities that may be contributing to the symptoms. 

Treatment
Treatment includes psychotropic medications, psy-
chotherapy, and counseling. Antipsychotic medica-
tions are primarily used to treat schizophrenia. Newer
medications, called atypical antipsychotics, are effective
in the treatment of psychosis, including hallucinations
and delusions. There are oral and injectable forms of
these medications. Some of the injectable forms are
available on a bimonthly or monthly basis. Medica-
tion levels and dosages must be carefully monitored
every 3 to 4 weeks. These medications may require as
long as 1 month to show any improvements in symp-
toms. Long-term psychotherapy may be needed.
Counseling focuses on establishing therapeutic rela-
tionships and educating clients on their disorder and
on how they can cope. Stress and crisis management
are essential, as is social skill development. People
often suffer loss of employment and skills, and they
suffer financially and in personal relationships. In
order to have a better prognosis, treatment focused
on assisting in these areas is key. Persons may identify
an agent (a trusted person) to act on their behalf 
when they decompensate (failure or inability to act 

appropriately in acute episodes of mental illness) or
are hospitalized.

An advance directive may be formed with the client
and caregivers so that clients, while at a maximum level
of psychological health and well-being, can have a say
in their course of treatment. Such directives are indi-
vidual care plans for people with schizophrenia and are
an effective way to not only involve clients in self-care
but also provide the motivation for clients to continue
with their care plan.

In the treatment of persons with schizophrenia, it is
imperative that there is collaboration between medical
and mental health practitioners. All health practitioners
must focus on clients’ rights while providing care that
addresses their diverse communities and lifestyles.

Complementary Therapy
Acupuncture has proved useful in paranoid schizophre-
nia. In fact, in one study, hospital stays decreased after
the initiation of acupuncture. Biofeedback, relaxation,
and guided imagery are helpful in reducing stress asso-
ciated with schizophrenia. If histamine levels are low,
complementary therapists prescribe folate (a form of
vitamin B complex) and nutrients. If histamine levels
are high, calcium is given to help release excess hista-
mine from body cells. New research from the Agency
for Healthcare Research and Quality under the U.S.
Department of Health and Human Services reports
that significant findings show decreased symptoms of
schizophrenia in participants who ingest foods with
omega-3 fatty acids, such as various fish, nuts, and
plants. 

CLIENT COMMUNICATION

Education of schizophrenia symptoms and treat-
ment is critical. Clients must be taught the impor-
tance of strict adherence to the treatment regimen,
especially taking the medications as prescribed.
Clients may do well in a support system or day-care
treatment. Encourage families to become involved
in the client’s care and treatment. Because of the
chronic nature of the condition, it is important to
educate clients about their illness, possible compli-
cations, and their specific treatment plan. It is 
important that clients understand their medications
and trials of medications as well as to coordinate 
requests for changes in medications with their 
primary care provider or mental health specialist.

Prognosis
Recognizing the early signs and symptoms of schizo-
phrenia improves prognosis. The prognosis varies; most
improve with medication, but many experience func-
tional disability and are at risk for repeated acute
episodes. 
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Prevention
It is important to monitor the medication dosage and
to encourage the client to continue the medication as
prescribed—this is the best prevention. Continued
participation in community support systems and vo-
cational counseling is definitely beneficial. Some per-
sons remain too disabled to live independently,
requiring group homes or other long-term structured
living situations.

sociopersonal, or interpersonal, promotes an anxious
state. Distressful events and major depression may 
also be causes. Anxiety disorders tend to run within
families.

Signs and Symptoms
Anxiety disorders can be specific to an object, as is often
seen in phobias, or they can be less specific, as in gen-
eralized anxiety and panic disorders. The following are
types of anxiety disorders and their symptoms:

• Generalized anxiety disorder (GAD; DSM-V: F41.1):
excessive and unrealistic worry lasting 6 months or
longer with accompanying physical symptoms that
might include muscle tension, gastrointestinal
upset, heart palpitations, or headaches. Women are
twice as likely as men to be afflicted.

• Panic disorder (DSM-V: F41.0): recurrent episodes
of intense apprehension, terror, or impending
doom. This is anxiety in its most severe form. Heart
palpitations, chest pain, sweating, trembling, and a
feeling of choking are a few of the symptoms.
Women are twice as likely as men to be afflicted.

• Obsessive-compulsive disorder (OCD; DSM-IV-TR:
F42): persistent, recurring thoughts that reflect ex-
aggerated fear. Some thoughts are violent; others
include worrying about contamination with dirt,
germs, or feces. Some people perform ritualistic,
repetitive, involuntary, and compulsive behaviors,
such as counting, touching, hand washing, and 
repeated “checking” to make certain something 
is in place. Women are twice as likely as men to 
be afflicted.

• Specific phobia: a persistent and irrational fear of 
an object, an activity, or a situation that compels a
client to avoid the perceived hazard. Individuals
know the fear is irrational but are unable to control
the fear. Phobias are one of the most common 
psychiatric disorders, affecting between 7% and
15% of the population. Severe anxiety occurs 
when a client is confronted with the feared object
or situation. Some clients report dizziness, loss of
bladder or bowel control, tachypnea, feelings of
pain, and shortness of breath. Women are twice 
as likely to be afflicted.

• Social anxiety disorder (social phobia): fear of embar-
rassing oneself in most all public or social situations
where someone may judge or observe them. People
may avoid public situations where others may 
observe them, or they may isolate or restrict their
functioning, as they cannot do basic, everyday 
tasks outside of their home. Men and women 
are affected equally but differ in the types of social
situations that trigger the anxiety.

• Agoraphobia: a fear of being in one of five situations:
public transportation, open spaces, enclosed places,
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CHAPTER EPISODE—PART II
Matt almost missed the appointment and would have
if his mother did not remind him and bring him.
Matt does not want his mother to be present in the
appointment. Dr. Hart obtains a basic health history
and reviews current issues. Matt reports no medical
issues but says he smokes about 10 cigarettes a day.
He also says he drinks about a six-pack or more of
beer “every once in a while” and some hard liquor but
“just to relieve stress.” He tells the doctor he uses 
alcohol to relax. Dr. Hart notes that Matt appears
slow to respond to questions, has difficulty recalling
important facts, and sometimes loses track of time.
The doctor also notices trembling and some agita-
tion. Dr. Hart orders blood and urine tests for Matt
and suggests he consider nicotine-cessation treat-
ments and stop drinking to see if the tremors cease.
Matt takes the information but declines treatment.

•  What are the signs and symptoms that Matt is 
presenting?

ANXIETY
ICD-10: F40.XX

Description
Anxiety disorders are the most common mental health
problem, affecting about 40 million adults in America.
Women are more likely to develop anxiety symptoms
and disorders, and anxiety disorders generally appear
more commonly in people between the ages of 30 and
44 years old. Anxiety is rooted in the anticipation of a
fear. Anxiety disorders can be terrifying and crippling
and can affect a person’s relationships with others and
how they relate to their environment. 

Etiology
Research shows that a combination of psychological
and biological factors influence the development of an
anxiety disorder. The causes may be unknown, but some
theorists believe that conflict, whether intrapsychic, 
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standing in line or a crowd, or being outside of the
home alone. These situations are then avoided, as
they provoke fear and the fear that they cannot 
escape the situation. It is more common in women
than in men.

• Hoarding disorder: difficulty letting go of or getting
rid of possessions due to the inaccurate belief that
they will use, need, or want them. Hoarding can 
include hoarding of animals. It is beyond what is
considered collecting or a collection of items that
people will display. It is common for people to not
believe this is a problem; however, issues around
sanitation and safety can compromise a person’s
ability to function in life. 

Diagnostic Procedures
Symptoms and other conditions must be evaluated.
Anxiety disorders must be determined by a person’s in-
ability to function properly in society (i.e., difficulty
with work, relationships, and normal daily activities for
a persistent period of time).

Treatment
Anxiety disorders are highly treatable, yet only about
one-third of those with the disorder receive treatment.
Singly or in combination, psychotherapy, cognitive 
behavioral therapy (CBT; a therapy to identify the re-
lationship between emotions, behaviors, and cognitive
responses), and medication therapy are effective treat-
ments. Some clients also have depression, substance
abuse, or both, which further complicates treatment.
The goal of treatment is to help individuals function
effectively. Antianxiety medications, antidepressant
medications (SSRIs, tricyclics, and MAOIs), and beta
blockers may help to relieve symptoms. Psychother-
apy, specifically CBT, has proven effective in identi-
fying triggers and ways to lessen the anxiety response
to the triggers. Therapy may desensitize a person to
the object that promotes anxiety. Many times people

stop treatment as they believe they have failed, but 
patience is required in order to find the right combi-
nation of medications or psychotherapy.

Complementary Therapy
Practicing meditation and deep-breathing exercises may
be helpful. Hypnotherapy is often beneficial. NCCIH
reports that the kava plant has been shown to provide
relief from some anxiety symptoms; however, the FDA
reports that kava increases the potential for liver dam-
age. Therefore, it is important that the client consults
the primary care provider or mental health specialist 
before taking herbs or supplements. Kava may be taken
in capsules, mixed as a powder in water or fruit juice,
or steeped as a tea.

CLIENT COMMUNICATION

It is helpful if a partner or close friend is supportive
and encouraging of the person with an anxiety dis-
order. It is not helpful to tease or poke fun at an
anxious individual. Recognize the anxiety as real
and approach the person unhurriedly. Encourage
active diversion through activities such as whistling,
humming, counting, jogging in place, or using a
stress ball to divert unwanted thoughts.

Prognosis
The prognosis is good when clients can learn to cope
with their anxiety by finding diversions or becoming 
effectively desensitized to the stimuli through therapy
and treatment.

Prevention
There is no known prevention other than avoidance of
the stimuli.

TRAUMA- AND STRESSOR-RELATED
DISORDERS
Description
In the United States, 8% of the population will develop
a trauma and stressor-related disorder. These disorders
occur when there is distress after a traumatic event. One
reviewed here is post-traumatic stress disorder (PTSD;
DSM-V: F43.10 or F43.12). PTSD is the psychological
consequences that persist for at least 1 month after 
a traumatic event outside the realm of usual human ex-
periences. Examples of traumatic events include events
of war, terror attacks, serious accidents, physical assault,
and rape. The types of trauma vary between men and
women. Men are more common to experience assaults,
combats, and disasters, whereas women are more likely
to experience sexual assault or childhood abuse. 
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REALITY EPISODE

It is time for school. The school bus will arrive in 5 minutes.
Kelsey, an 11-year-old, cannot decide whether to wear
sneakers or loafers. Mom presses her about the time, but
instead of making the choice and snatching her jacket off
the hook by the door, she has a temper tantrum that quickly
escalates into a full-blown panic attack. She misses the bus;
Mom is going to be late for work.

This 11-year-old has obsessive-compulsive disorder
(OCD). One of the issues in children with OCD is that
they often are quite indecisive about fairly simple decisions.

What can Mom do now? Is there treatment for OCD?

❉
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Etiology
Obviously PTSD occurs when a person experiences
some form of trauma, but the cause of why it hinders
a person to the point of difficulty with functioning in
life is not clearly known. Researchers are looking at
genes and brain areas for help in identifying the
causes and risks for those who may develop it. Several
chemicals in the body are used in the brain to signal,
produce, or create a fear response in the brain—
serotonin, stathmin (a protein), and gastrin-releasing
peptide. The amygdala in the brain is where emo-
tional reactions are formed; it is being researched as
to how these fear reactions and trauma reactions af-
fect it to cause PTSD symptoms. 

Signs and Symptoms
Symptoms may not occur for weeks or months after a
traumatic incident and are common to start around the
third month after exposure to trauma. Symptoms can
vary in duration and severity. Individuals suffer flash-
backs or nightmares, avoidance of the place related to
the trauma, emotional numbing or detachment from
others, and changes in emotional responses. Another
piece of PTSD is dissociation or feeling detached from
oneself. Some people report dissociative symptoms 

as though they are walking in a dreamlike state or black-
ing out, not remembering how they got to a specific
place. 

Diagnostic Procedures
To be diagnosed, a person must have at least one flash-
back or nightmare, at least three avoidant symptoms,
and at least two changes in emotional responses. Symp-
toms must reach a level of difficulty functioning in
many everyday tasks. Suicidal thoughts are common, as
well as depression, excessive drug or alcohol use, or
other related anxiety disorders. 

Treatment
The primary treatments are use of psychotherapy,
medications, or both. Psychotherapy is primarily “talk”
therapy, which can be done individually with a thera-
pist or psychiatrist or in group settings. Individually,
people can learn coping skills and learn to identify
symptoms, whereas in group therapy people can 
normalize and relate to others who have experienced
similar symptoms and reactions. CBT can be done
through exposure therapy, cognitive restructuring, or
stress inoculation therapy. CBT’s primary function is
to learn to identify the fear and learn ways to cope with
it. Eye movement desensitization and reprocessing
(EMDR) has also been used to effectively treat PTSD
symptoms. EMDR uses eye movements to help a
client process and react to past trauma. Medication
therapy includes antidepressants, antianxiety medica-
tions, and prazosin. Antidepressants that are primarily
used are SSRIs, which are approved by the FDA for
the treatment of PTSD. Antianxiety medications are
used to help a person stabilize, sleep, and treat other
anxiety symptoms related to PTSD, but they are not
given long-term. Prazosin (Minipress) can help with
insomnia and nightmares. It is not currently FDA 
approved but is being prescribed for PTSD symptoms
and is used for treatment in community mental health
and the VA.

Complementary Therapy
NCCIH indicates many complementary treatments
for PTSD: meditation, such as chanting and develop-
ment of mantras; acupuncture; yoga; or massage. The
University of Maryland Medical Centers reports the
effectiveness of emotional freedom technique (EFT),
which includes tapping on acupuncture points. In ad-
dition, herbal supplements, such as omega-3 fatty
acids, a daily multivitamin, coenzyme Q10, L-theanine,
and melatonin can be helpful to some. 

Prognosis
If the symptoms occur longer than 3 months, PTSD
is considered chronic. If chronic, symptoms can
lessen; however, it is unlikely for a complete recovery.
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Veterans and PTSD

PTSD is common among veterans. During their military
service, veterans can experience a wide array of mental
health disorders. PTSD is the most common mental health
issue; it is found in about 20% of returning military person-
nel. Only half of those will seek treatment. In a 2008 study,
The Mayo Clinic reported that the frequency of PTSD 
increases with multiple tours of combat. In 2007, NIMH
reported that “male veterans have doubled the suicide rate
of civilians.” According to the Veterans Administration
(VA) study in 2012, roughly 18% of those who committed
suicide in the United States were veterans; however, roughly
23% of the total population could not be ruled out as veter-
ans, so the low percentage is assumed to be higher. Those
directly active in a war zone as well as military personnel in
support roles outside the war zone can experience PTSD.
The VA provides mental health assessments and evaluations
for current military personnel; however, a number of diffi-
culties are reported with its program. The following facts
are identified by Veterans for Common Sense and Veterans
United for Truth:

• Of the 24 million veterans in the United States, only about
8 million are enrolled in the VA.

• On any given night, there are as many as 154,000 home-
less veterans on the streets of America—most suffering
from PTSD.
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Creating a network of family and friends, effective
coping strategies, and following a treatment regime
when symptoms increase is essential to its prognosis.

Prevention
There is no known prevention. Researchers have been
trying to identify medications to help target and prevent
PTSD symptoms. They are comparing those who ex-
perience a shared or similar traumatic event but do not
have shared PTSD symptoms.

PERSONALITY DISORDERS
ICD-10: F60.XX

Description
Personality disorders are a set or pattern of behaviors
and experiences that prevent a person from maintaining
healthy relationships with others and from adapting to
the everyday situations in their environment. There is a
persistent inability to cope with the demands and ex-
pectations of self, others, and life. The pattern is perva-
sive and continuous rather than episodic or of short
duration. Personality is believed to be developed in early
childhood and adolescence; therefore, onset of person-
ality disorders occurs generally in childhood or adoles-
cence, but it can occur in early adulthood as well.
Symptoms can be moderate and functional to severe
and dysfunctional in the way a person interacts with
others and their environment. There is no known differ-
ence in most personality disorders between men and
women (see “antisocial personality disorder” as the ex-
ception below) and race. In the general population, 10%
have a diagnosed personality disorder. There are 12 spe-
cific types of personality disorders. Following are four
of the personality disorders more commonly found in
ambulatory care:

• Antisocial personality disorder (DSM-V: F60.2): 
pattern showing disregard for rights of others and
violating those rights, lying, seduction, and manipu-
lation. Roughly 1% of the population has antisocial
personality disorder. It is found more often in men
than women.

• Borderline personality disorder (DSM-V: F60.3): 
patterns of attention seeking and excessive emo-
tions, self-destructive behavior, and profound 
mood shifts. Borderline personality disorder is
found in 5.6% of the population. No notable 
difference between men and women.

• Narcissistic personality disorder (DSM-V: F60.81):
pattern of lack of empathy, need for admiration 
and grandiosity. Roughly 6% of the population is
diagnosed with narcissistic personality disorder.

• Avoidant personality disorder (DSM-V: F60.6): 
pattern of feelings of inadequacy, hypersensitivity 
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to negative criticism, social inhibition. Roughly 5%
of the population has been diagnosed with avoidant
personality disorder.

HERMAN© is reprinted with permission from LaughingStock Licensing Inc., Ottawa,

Canada. All rights reserved.

Etiology
It is unclear what causes personality disorders; however,
it is thought to be multiple factors. The etiologic theo-
ries are neurobiological factors, developmental factors,
and sociocultural factors. Many researchers believe there
is a genetic susceptibility or inherited biological link,
especially in some of the more severe personality disor-
ders. One study shows some structural brain dysfunc-
tion; other studies have shown a link to alcohol and
drug abuse. The developmental factors indicate that
early separation from parents, disturbed parental in-
volvement, and child abuse may predispose a child to
develop a personality disorder; however, child abuse and
neglect by themselves are not sufficient to invoke a di-
agnosis. In fact, theories of family impact on personality
disorders are highly controversial. It is known that so-
ciocultural factors can influence a person’s ability to es-
tablish and maintain relationships. Immigrants who
move to another country may experience loneliness and
alienation. Sometimes people form their own close-knit
groups to help create relationships but may, in fact,
erect barriers to the outside world, further alienating
themselves.

Signs and Symptoms
Individuals with personality disorders are inflexible and
maladaptive in their environment and have very few
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strategies for forming and maintaining relationships.
Their patterns of behavior and communication evoke
negative reactions from others. They lack resilience in
day-to-day life and are often unable to adapt to changes
in their world. As a consequence, they experience lone-
liness, withdraw, and become dependent on their jobs
and their homes for their solace. Each specific type of
personality disorder has its unique set of signs and
symptoms in addition to those listed in the “Descrip-
tion” section. 

Diagnostic Procedures
For a diagnosis to be made, the person must exhibit dif-
ficulties in at least two of the following areas: cognitive,
affectivity, impulse control, and interpersonal function-
ing. It is important to establish a pattern of behavior
from childhood or adolescence if a personality disorder
is determined. A person’s ethnic, cultural, and social
background must be taken into account when diagnos-
ing the disorder to ensure the patterns are indeed
markedly deviant. In children younger than age 18, the
signs and symptoms must be present for at least 1 year
for a diagnosis to be made (except for antisocial person-
ality disorder, as it cannot be diagnosed prior to age 18).
Most clients with personality disorder also have depres-
sion, substance-abuse disorder, or both. 

Treatment
Treatment is difficult and requires a trusting relation-
ship among the client, primary care provider, and men-
tal health specialist. The type of treatment is dependent
on the client’s signs and symptoms and their severity.
In general, clients seek treatment for depression, anxi-
ety, alcoholism, or difficulties at work or in their rela-
tionships. Several therapies are prominent. Moral
recognition therapy is used in the treatment of antisocial
personality disorder by raising a client’s awareness of his
or her decision-making process. Dialectical behavior
therapy is effective for the treatment of borderline per-
sonality disorder by allowing clients to recognize their
emotions and to develop skills to regulate them. Med-
ication is generally not prescribed because it does not
affect personality; however, if acute signs and symptoms
or other mental health issues are present, medication
can provide some relief. The goal of treatment is to help
clients change their behavior and thinking that result
from their personality traits or patterns. Whatever the
treatment, it needs to be consistent and structured. The
treatment will encourage expression of feelings, self-
analysis of behavior, and accountability for actions.
Family and other support persons need to be involved
to address the maladaptive social responses. A treat-
ment team approach is also best and would include a
client’s primary doctor, psychiatrist, therapist, social
worker, pharmacy, family, support network, and others

involved in their treatment. In some forms of personal-
ity disorder, clients need protection from harming
themselves. 

Complementary Therapy
Some nutrients may be deficient; hence, complementary
therapy practitioners may supplement those nutrients
in consultation with the primary care provider. Biofeed-
back, relaxation, and guided imagery may prove useful
to address the stress that clients experience. 

CLIENT COMMUNICATION

Family members need to be involved in the treat-
ment of clients. It is important to provide a sup-
portive atmosphere and encourage clients to
follow the individualized plan. Watch for signs of
suicide or self-harm, and seek appropriate medical
attention as needed. Remembering good bound-
aries and ethics guidelines is important when
working with clients with personality disorders
because the relationships they form can be tenuous
and manipulative.

Prognosis
The prognosis depends on the type and severity of 
the personality disorder. Some personality disorders 
diminish as the person ages, whereas for others, life-
long treatment is required. If clients can learn to adapt
to their environment and maintain appropriate rela-
tionships with a support system, prognosis is good. A
variety of reports indicate that 15% to 30% of suicide
attempts related to a personality disorder more com-
monly occur in women diagnosed with borderline per-
sonality disorder.

Prevention
There is no known prevention for personality disorder.

SUBSTANCE-RELATED 
AND ADDICTIVE DISORDERS
Description
Addictions to alcohol or psychoactive drugs are serious
and chronic diseases that can be life-threatening. Both
interfere with physical and mental health, family and
social relationships, and occupational responsibilities.
Addiction is a physical and psychological dependence
on or need for a potentially harmful drug or alcohol.
Addiction cuts across all social and economic groups,
involves both genders, and occurs at all stages of the life
cycle, beginning as early as elementary school. Table 7.1
provides a list of addictive substances. There are two
groups: substance-use disorders and substance-induced
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Table 7.1 Commonly Abused Substances

DRUG CLASS

Opiates and narcotics

Central nervous system (CNS) 
stimulants

CNS depressants

Hallucinogens

Inhalants

Anabolic steroids

Tetrahydrocannabinol (THC)

DESCRIPTION

Powerful painkillers with sedative and euphoric
qualities

Stimulating effects and can produce tolerance

Produce a soothing sedative and anxiety-reducing
effect and can lead to dependence; includes many
prescription drugs

Hallucinogenic properties and can produce psycho-
logical dependence

Volatile solvents, gases, and nitrates that can be
sniffed, huffed, bagged, or snorted to produce an
effect

Any drug or hormonal substance chemically and
pharmacologically related to testosterone (other
than estrogens, progestins, and corticosteroids)
that promotes muscle growth

Although used for their relaxing properties, 
THC-derived drugs can also lead to paranoia 
and anxiety

EXAMPLES

Heroin
Opium
Codeine
Meperidine
Demerol
Hydromorphone (Dilaudid)
OxyContin
Fentanyl

Amphetamines
Cocaine
Dextroamphetamine
Methamphetamines (meth, speed, crank)
Methylphenidate (Ritalin)
Caffeine
Nicotine
Crack cocaine (crack)

Barbiturates (amobarbital, pentobarbital, secobarbital)
Benzodiazepines (Valium, Ativan, Xanax)
Chloral hydrate
Paraldehyde
Alcohol
Ephedrine
Nitrous oxide
Halothane
Flunitrazepam (Rohypnol)
Gamma hydroxyl butyrate
Amyl nitrate
Methaqualone

Lysergic acid diethylamide 
Mescaline
Psilocybin/psilocin
Phencyclidine (PCP or “angel dust”)
3,4-methylenedioxy-methamphetamine (MDMA) (ecstasy)
Ketamine

Nail polish remover
Lighter fluid
Gasoline
Embalming fluid
Markers
Paint
Paint thinner
Glue
Rubber glue
Waxes
Varnishes

Boldenone
Fluoxymesterone
Methandriol
Methyltestosterone
Oxandrolone
Oxymetholone
Trenbolone

Cannabis
Marijuana
Hashish

disorders. Substance-use disorders are a combination of
symptoms related to cognitive, behavioral, and physio-
logical symptoms. Two main features of substance-use
disorders are tolerance (increased substance use to
achieve previous effects) and withdrawal (negative

physical symptoms that occur after periods of absti-
nence). Substance-induced disorders include two con-
ditions: intoxication (recent ingestion of substance,
significant behavioral or psychological changes) 
and withdrawal. Within the groups, there are specific
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substances that can be broken down into the following
categories:

• Alcohol-related disorders: includes alcohol use disor-
der, alcohol intoxication, and alcohol withdrawal
(DSM-V: F10.20). Drinking is most prevalent 
between the ages of 21 and 34, but about 19% of
12- to 17-year-olds have a serious drinking prob-
lem. Men are five times more likely than women 
to abuse alcohol. Alcohol abuse is a factor in 
approximately 41% of all traffic accidents.

• Psychoactive drug disorders: abuse of opiates or nar-
cotics, tobacco, caffeine, stimulants, sedatives/hyp-
notics or anxiolytic (also known as depressants),
tetrahydrocannabinol (THC), hallucinogens, and
inhalants (see Table 7.1). Other drugs of abuse 
include over-the-counter (OTC) medications (i.e.,
cough syrup, antihistamines) and anabolic steroids. 

The most dangerous form of any addiction or abuse
is when users mix multiple drugs simultaneously—
including alcohol. Also significantly lethal is the use of
drugs and alcohol while taking prescribed medications
that may have heightened side effects due to their com-
bined use.

alcohol dependence is due to genetic factors. Individ-
uals with alcohol-related disorders are six times more
likely than nonalcoholic persons to have blood 
relatives who have alcohol-related disorders. Psycho-
logical factors may include the urge to drink or exper-
iment with drugs to reduce anxiety or avoid the
responsibilities of family, life, and work situations.
There is also the desire to experience the temporary
euphoria or “feel-good” state that allows individuals
to experience pleasure. Individuals with addiction 
to alcohol and psychoactive drugs may have low 
self-esteem, experience peer pressure, and possess 
inadequate coping skills. Individuals tend to hide
their dependence on either alcohol or drugs and may
temporarily maintain function in their lives only to
gradually have that ability disappear as dependence 
becomes greater. Sociocultural factors of addiction
stem from cultural and societal norms and expecta-
tions; an example is peer pressure. Alcohol is com-
monly used in religious ceremonies and familial
celebrations in many cultures; therefore, addictions
can grow out of availability and acceptance of use 
for many people. There is also research linking 
violence and alcohol use; specifically, 67% of domestic
violence cases have used alcohol prior to or during the
incident.

Signs and Symptoms
• Alcohol-related disorders: Individuals are unable to

control their drinking even when it becomes the 
underlying cause of serious harm, including medical
disorders, marital difficulties, job loss, and traffic 
accidents. Individuals dependent on alcohol develop
a craving that must be satisfied. They experience 
impaired control and are unable to stop drinking
once they start. When they stop drinking after a 
period of heavy use, they experience unpleasant
physical withdrawal symptoms that include nausea,
sweating, shaking, and anxiety. They drink to stop
these symptoms and thereby develop a greater 
tolerance for alcohol.

• Psychoactive drug disorders: Signs and symptoms 
of drug addiction depend on the particular drug 
and can include needle marks, scars from skin 
abscesses, rapid heart rate, constricted pupils, and 
a relaxed or euphoric state. Symptoms of nervous 
system stimulant dependence are similar except the
pupils are dilated and the individual may be restless
and hyperactive. Symptoms of hallucinogen de-
pendence include anxiety, frightening hallucina-
tions, paranoid delusions, blurred vision, dilated
pupils, and tremor.

Diagnostic Procedures
Generally alcohol and drug use is not easily detected
or indicated, as the goal of many users is to keep the

140 Diseases of the Human Body

Understanding Fetal Alcohol
Spectrum Disorder 

Fetal alcohol spectrum disorder (FASD) is a condition
caused by prenatal exposure to alcohol. FASD affects 2%
of neonates born in the United States, which is roughly
84,000 children each year. FASD includes fetal alcohol syn-
drome (FAS), alcohol-related neurodevelopmental disorder
(ARND), and alcohol-related birth defects (ARBD). FAS
is the most typical form of the spectrum, whereas ARND
and ARBD are less common and have some of the signs
and symptoms of FAS. FAS is diagnosed by distinctive fa-
cial features, growth deficiencies, and brain damage as well
as other behavioral or cognitive problems. Associated with
FAS are learning disabilities (refer to “Disorders Generally
Diagnosed During Childhood or Adolescence” later in this
chapter). There is no known safe quantity or level of alcohol
use to prevent or reduce the probability of FASD. The only
proven prevention is abstinence from alcohol use. (Refer
also to Chapter 6.)

Etiology
Numerous biological, psychological, and sociocultural
factors appear to be involved in alcohol and psychoac-
tive drug abuse. Biological factors may include genetic
or biochemical abnormalities, nutritional deficiencies,
endocrine imbalances, and allergic responses. It is 
estimated that about 50% to 60% of the variance in
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use hidden or secret. Diagnosis can come from a PCP
suspecting use and requesting that a client complete
a client history evaluating use. A client history may
reveal past substance abuse. Family can suspect use
and will often encourage clients to seek treatment
even prior to diagnosis. Self-report is another method
of identifying a psychoactive drug or alcohol addic-
tion. Another aspect is the use of prescription pills
and running out too quickly of the prescription, thus
implying overuse, which can lead to an addictive dis-
order. Toxicology screens on blood and urine can
confirm the presence of alcohol and drugs in the body.
In regular users, some drugs can be detected in urine
up to 28 days. 

Treatment
Total abstinence from alcohol and drugs is the only
effective treatment. There are many programs aimed
at detoxification, rehabilitation, and aftercare that can
be helpful to both clients and involved families. Long-
term successful treatment will also depend on indi-
viduals in recovery filling the place that alcohol or
drugs once occupied in their life with something con-
structive. Research has shown that it may take multi-
ple attempts for recovery, recognizing that each
attempt toward recovery may lead to longer periods
of abstinence. There are multiple types of treatment.
They include hospitalizations, inpatient treatment
centers, outpatient treatment centers, and support
groups for addictions. A combination of medications
and therapies is the most effective treatment. There
are medicinal treatments for alcohol dependence such
as naltrexone, acamprosate, and disulfiram, or those
that reduce the pleasurable effects of alcohol or cause
a negative reaction to its use. The National Institute
on Drug Abuse reports methadone treatment reduces
heroin use by 69%. Methadone and other medicinal
treatments are controversial; some believe it is replac-
ing one drug with another. The main component of
methadone and medicinal treatments that is different
from drugs of abuse is that tolerance and withdrawal
factors are not associated with methadone and similar
drugs. Other treatments for opioids are buprenor-
phine and naltrexone, but they are effective only in
some people. 

Some medications prescribed focus on the treat-
ment of withdrawal symptoms and are temporarily
used. For tobacco treatments, there are nicotine 
replacement therapies to help cut down cravings and
reduce use of tobacco. Therapies such as cognitive 
behavioral therapies, motivational interviewing, and
motivational incentives are the primary therapeutic
treatments. Cognitive behavioral therapies focus on 
allowing a person to recognize, build skills, and avoid
situations that may trigger use. Motivational inter-
viewing focuses on the person’s readiness to change

their addictive behaviors that stop them from seeking
treatment. Incentives are used in motivational in -
centives therapy to promote abstinence or reduce 
use. Treatments should include assessment of infec-
tious diseases, such as HIV, hepatitis B and C, and
tuberculosis, as well as education around risks and
ways to reduce the potential for acquiring infectious
diseases.

Complementary Therapy
Recent research in the field of addiction suggests that
excessive craving for any substance indicates an allergic
condition in relation to that substance. Therefore, 
abstinence is advised. Acupuncture has proven effective
in treating cocaine, heroin, and crack addictions. It is
most effective when used in conjunction with other
therapies, including psychological counseling. Biofeed-
back and neurofeedback may be useful to bring about
significant behavioral changes in the addictive person-
ality. Some herbal medications may be useful in treat-
ing the symptoms of withdrawal. Yoga, specifically the
components of mindfulness and self-discipline, has
been used as a therapy approach to help those with 
substance-abuse issues. 

CLIENT COMMUNICATION

Substance abuse affects the entire family. Perhaps
the best advice that can be given is to have everyone
receive as much information as possible on sub-
stance abuse, its possible causes, and its treatments.
There are support groups where families and other
supports can learn about the disorder and also nor-
malize their situations. Blame, shame, and guilt
only worsen the problem.

Prognosis
Clients can recover with total abstinence from alcohol
and drugs, but there is no cure. Fewer than 25% of
those with alcohol dependence seek treatment for 
this disease. For all addictions, including alcohol, only
11% receive any treatment. Relapse after treatment is
common, between 40% and 60%, so it is important to
maintain support systems to cope with any slips and to
ensure that they do not turn into complete reversals.
Treatment programs have varying success rates, but
many people with alcohol and psychoactive drug de-
pendency make a full recovery.

Prevention
Abstinence from alcohol and drugs and replacement of
the substance with constructive activities are essential.
Support and encouragement of family members and a
support group can be helpful, but ultimately a person
in recovery knows that he or she alone is responsible
for abstinence.
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second-grade level in education. Moderate supervi-
sion is required to take care of their personal needs,
and additional support is needed for vocational
training. They have difficulty in social and relation-
ship situations. In adulthood, they can function in
supervised settings.

• Severe intellectual disability: About 3% to 4% of
those with intellectual disability fall into this cate-
gory. During their early childhood years, they ac-
quire little to no communication skills. In school,
they learn elementary skills to care for themselves
and learn to talk. In adult life, they live in group
homes or with their families.

• Profound intellectual disability: About 1% to 2% 
of intellectually disabled individuals fall into this
category. They generally have a neurological disor-
der that accounts for their intellectual disability.
They display sensory motor function deficiencies 
in early childhood and require a caregiver and 
constant supervision.

Etiology
The exact cause of intellectual disability is known 
only in a small percentage of people. For example, in 
profound intellectual disability, a neurological problem
is responsible, whereas the cause in the others forms
may be a combination of factors. Other possible reasons
include:

• prenatal causes such as hydrocephalus;
• chromosomal abnormalities such as in Down 

syndrome;
• metabolic causes such as phenylketonuria or 

Tay-Sachs disease;
• environmental causes such as cultural-familial 

retardation
• nutritional causes such as malnutrition;
• gestational causes such as prematurity
• infection, as seen in rubella
• intoxication such as exposure to lead poisoning, 

alcohol, cocaine, amphetamines, and other drugs;
• psychiatric disorders such as autism spectrum 

disorder;
• trauma such as mechanical injury, especially to the

head.

According to the American Association of Intellec-
tual and Developmental Disabilities, over 50% of intel-
lectual disabilities have no known etiology.

Signs and Symptoms
In general, parents or pediatricians are first to note 
delays in the child’s development. The child may show
deviations in adaptive behaviors, experience learning
disabilities, or have severe cognitive and motor skill 
impairment. Parents may be frustrated and exhausted
with the child’s lack of progress and development in
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CHAPTER EPISODE—PART III
Dr. Hart asked Matt to return in 2 weeks for blood
and urine test results and to check how he was doing.
Dr. Hart’s medical assistant, Andrea, has Matt 
complete a health questionnaire that includes ques-
tions about his drinking and tobacco use. Andrea
notes that Matt appears to be sweating and anxious
while completing the questionnaire. He finishes the
questionnaire and the lab work. 

•  Do you see any reason to be alarmed about Matt? 
Justify your response.

Disorders Generally
Diagnosed During
Childhood or Adolescence:
Neurodevelopmental
Disorders

INTELLECTUAL DISABILITY
(INTELLECTUAL
DEVELOPMENTAL DISORDER)

ICD-10: F81.X

Description
Intellectual disability, also known as cognitive disability
or intellectual developmental disability (DSM-V: F70,
F71, F72, F73, F79), is a condition of significantly
below-average intellectual functioning with concurrent
deficits in adaptive behavior that exhibits itself gener-
ally before age 8. The IQ is approximately 70 or below
on an individually administered test. It is the most
common developmental disability, and it is estimated
that 1% to 3% of the general population have intellec-
tual disability to some degree. There are four types 
of developmental disability, defined by their degree of
severity:

• Mild intellectual disability: 85% percent of those
with intellectual disability fall into this category.
Usually, these children develop their communica-
tion and social skills during preschool. On comple-
tion of high school, they usually achieve only at the
sixth-grade level. This intellectual disability gener-
ally will be noticed in elementary grade schools. 
As adults, they can work but will need support to
address social and economic stresses.

• Moderate intellectual disability: 10% of intellectually
disabled persons are in this category. They achieve

TOP

DISORDER
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communication, sensory, and motor skills. It is more
common in males than in females.

Diagnostic Procedures
There are no laboratory tests to detect intellectual 
disabilities other than tests for the suspected neuro-
logical problem causing the disability. A psychological
evaluation and an adaptive behavior evaluation are
needed. The diagnosis is positive if a child is deficient
in any two of the following areas: self-care, home 
living, communication, social/interpersonal skills,
ability to use community resources, self-direction,
functional academic skills, work, leisure, health, and
safety. The diagnosis generally is given before the
child reaches age 18.

Treatment
Treatment requires a team approach that builds on the
client’s strengths. The treatment focus is to develop
skills in adaptive skills, communication, social, and
motor areas. Special education classes are available,
and many community resources can benefit families
who have a child with intellectual disability. A good
support network and socialization are important for
treatment.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Parents may be overwhelmed with caring for an
intellectually disabled child, so support of the 
parents is essential. They also may need financial
resources. If the child has an associated disability,
special education may be necessary, and a referral
should be made when the disability is first noted.
The earlier education and training are available,
the better the prognosis, in most cases. If the
child is severely intellectually disabled, the family
may need counseling, education, and support for
the home care required for the child or possible
institutional placement as the child ages and
functioning decreases.

Prognosis
The prognosis depends on the client’s degree of disabil-
ity, motivation and skill level, availability of training 
opportunities, and any associated neurological prob-
lems. Many people with intellectual disabilities live 
productive, happy lives.

Prevention
Prenatal screening and genetic counseling are advised
for high-risk families. Where the cause is unknown,
there is no known prevention.

AUTISM SPECTRUM DISORDERS
ICD-10: F84.0 

Description
Autism spectrum disorders (ASD; DSM-V: F84.8 
or F84.5) are pervasive development disorders that 
affect over 2 million children in the United States. 
In the DSM-IV, the diagnosis for ASD includes autis-
tic disorder (autism), Asperger’s disorder, childhood
disintegrative disorder, and pervasive developmental
disorder. These disorders have the following common
characteristics: deficits in social aspects of their lives
and restricted repetitive behaviors. ASDs generally 
affect children before age 3 and continue throughout
the life span.

Also included is a rare form of ASD: Rett syndrome.
In Rett syndrome, normal early development is fol-
lowed by loss of purposeful use of the hands, slowed
brain and head growth, and gait abnormalities. It affects
females almost exclusively. 

Etiology
ASD has no direct known cause. Several generalized
factors may contribute to its diagnosis. Genes have
been identified as being involved in autism. In studies
of twins, it has been shown that if one has ASD, the
other has a 90% chance of also having ASD symptoms.
If one sibling has ASD, the other siblings have a 35%
likelihood of also having ASD. Other factors con-
tributing to ASD are environmental, such as general
health problems, viral infections, and air pollutants. 
Issues related to labor and delivery of the child may also
contribute to ASD. Vaccinations have been discussed
as possibly causing autism, but research does not 
support this belief.

Signs and Symptoms
ASD is usually noted early in childhood because a child
with ASD may have delays in the areas of socialization
and communication. ASD includes three levels of sever-
ity, with level 1 being the least severe and level 3 being
the most severe. Severity is determined by the impact of
the symptoms on a child’s development and growth as
well as the impact on relationships and the child’s envi-
ronment. Symptoms may include poor eye contact, in-
ability to play, repetitive behaviors, hearing impairment
(at times), lack of emotional response, echolalia, inability
to regulate emotions, precocious language, sensory prob-
lems, learning disabilities, intellectual disabilities, sleep
difficulties, gastrointestinal problems, or seizures. Each
child diagnosed with an ASD has a unique group of
symptoms and pattern of behavior.

As clients progress with ASD, they may become more
engaged and their symptoms may lessen. Development
of skills may be slower than in children without ASD;
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however, children with ASD have normal to high intel-
ligence overall.

Diagnostic Procedures
Through screening by the parents, family, and PCP, a
child can be observed and concerns identified. Screen-
ing can begin as early as 18 months, and the potential
for diagnosis by age 2 has resulted in marked improve-
ments with treatment, but it is generally not diagnosed
until age 2 to 3.

Treatment
There are multiple treatments that can be used in con-
junction or separately to provide a positive result for
ASD. NIMH reports that “intensive early intervention
in optimal educational settings for at least two years dur-
ing the preschool years results in improved outcomes for
most young children with ASD.” Structured educational
programs can promote successful integration of children
with ASD. Intensive behavioral therapies to teach them
how to act and react in social situations and communi-
cation therapies to build communication skills can 
benefit ASD symptoms. Medications are to be used only
for individualized symptoms, such as coexisting mental
health conditions like depression and anxiety, rather
than for communication and socializations skills.

Complementary Therapy
A special diet, gluten-free specifically, has been sug-
gested for the treatment of some ASD symptoms. Tell
the parents or caregiver to consult with the PCP and a
dietitian before changing to any special diet. Sensory
therapies or creative therapies, such as music or art ther-
apy, can help to decrease sensory issues. A treatment that
has not been shown to be effective but is noted in re-
search to be recommended by some doctors is chelation
therapy, a treatment to remove mercury from the blood. 

CLIENT COMMUNICATION

Family members coping with a child with an ASD,
such as Asperger or autism, will want to provide a
structured living environment for the child to pro-
mote growth and socialization. A structured envi-
ronment includes routines for sleep, eating, play,
and activities out of the home. It is important to
provide a calm and positive environment for the
child with ASD as well as for other children in the
home not diagnosed with ASD. Families need to
become educated and to seek support from other
families and friends with children who have the
same disorders.

Prognosis
There is no known cure for ASD. Early diagnosis 
and intervention increase the likelihood of positive

socialization and ability to manage and maintain
symptoms. It will continue into adulthood, and ther-
apies and treatment may need to be changed and
monitored.

Prevention
There is no known prevention for ASD.

ATTENTION DEFICIT-
HYPERACTIVITY DISORDER

ICD-10: F90.1, F90.2, or F90.9 

Description
Attention deficit-hyperactivity disorder (ADHD;
DSM-V: F90.1, F90.2, F90.0, or F90.9); is the most
common neurobiological disorder in children. It occurs
in adults as well, although there is limited research on
adult ADHD. The person with ADHD is inattentive,
impulsive, and hyperactive and has difficulties with
gratification. People with ADHD are on a roller coaster
because of their impulsiveness and emotional over-
arousal. Many times they receive more negative rein-
forcement and feedback because of their behavioral
patterns.

ADHD is found in about 11% of the general popu-
lation. Unfortunately, it is estimated that fewer than
one-half of these individuals are appropriately diag-
nosed. In the general population, the disorder is twice
as likely in males than in females. About 50% to 80%
of children with ADHD carry their symptoms into
adulthood.

There are three types of ADHD: ADHD with a
combined presentation, ADHD with a predominantly
inattentive presentation, and ADHD with a predomi-
nately hyperactive/impulsive presentation. A general
discussion of all three is given. 

Etiology 
It is believed that environmental factors such as lead
poisoning, genetic factors, socioeconomic factors, food
additives, and prenatal and perinatal complications all
play a part in the development of the disorder. Most
support a neurobiological basis as well. In ADHD, the
brain areas that control attention use less glucose, indi-
cating that they are less active. The conclusion is that a
lower level of activity in the brain may cause inattention
and other ADHD symptoms. Other causes may be
brain injury, alcohol and tobacco use during pregnancy,
premature delivery, or low birth weight. Research has
shown that ADHD does run in families. Contrary to
popular belief, ADHD is not caused by bad parenting,
poor teachers, family problems, food allergies, or too
much sugar. The family may experience conflict and
parenting problems, although the latter may be a result
of the child’s behavior.
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Signs and Symptoms
The classic symptoms include distractibility, impulsivity,
and hyperactivity. These symptoms must be excessive,
long-term, and across the life span, occurring before age
12 and continuing for at least 6 months. The behaviors
must create a real hardship in at least two of the follow-
ing areas: home, school, or social settings.

The person with ADHD seems to not listen, avoids
difficult tasks, talks excessively, is careless, and has diffi-
culty following through. In general, the person is for-
getful, fidgety, and has a difficult temperament. People
with ADHD often interrupt other speakers and do not
like waiting for their turn.

Diagnostic Procedures
Many times, the diagnosis of ADHD is not made until
the child starts school, as parents tend to tolerate the
expressed behaviors better than do others. In school, the
behaviors interfere with the child’s academic perform-
ance and peer relationships. Many earlier indicators
generally are present, however. A comprehensive eval-
uation that includes a complete individual and family
history, ability tests, achievement tests, and a collection
of observations of those closest to the individual. 

Treatment
The treatment of the disorder encompasses the client
and the entire family and includes medication to im-
prove brain function. Most of the time, psychotropic
medications used as stimulants are prescribed, but 
antidepressants, antihypertensives, or tricyclic antide-
pressants may be prescribed. Adjusting the medication
dosage is a challenge in children because they metabo-
lize and eliminate drugs more rapidly than adults. 
Encouraging safe practices around the use of medica-
tions can reduce the risk of abuse and addiction that
come from using these stimulant medications. 

Behavior management, social skills development,
and cognitive therapy are initiated in conjunction with
medication to help the child learn problem-solving and
communication skills. Parents are educated about the
disorder and the child’s individual treatment plan. Art
therapy, children’s games, and storytelling help children
deal with their feelings, relieve their distress, and learn
new coping skills. Children may need continued coun-
seling with or without their family. It is imperative that
the treatment plans continue, and children may require
day treatment programs as well as intensive in-home
programs.

In adults, medication is prescribed along with behav-
ior management and cognitive therapy. Work may pose
challenges requiring mental health counseling.

Complementary Therapy
Some practitioners recommend that the client eat every
2 hours and restrict foods high in sugar to combat

symptoms of hyperglycemia. Others recommend that
clients take high-potency nutritional supplements with
the approval of the PCP. If food allergies are a problem,
avoid the allergens. Any herbal tea that has a calming
or relaxing effect may be tried. Yoga and exercise are
also relaxation techniques that can reduce symptoms 
of ADHD. 

CLIENT COMMUNICATION

Those closest to the individual with ADHD will
want to provide a supportive environment and to
teach organizational, study, and memory skills.
Basic time management and learning how to 
be self-aware need to be reinforced. A structured
environment and consistency within home, school,
and extracurricular activities are important for 
children with ADHD. Whether at work or at
school, it is important to investigate what kind of
environment best suits them so that they can be
productive. Proper diet and sleep are essential, 
especially because of the side effects of some med-
ications that might be prescribed.

Prognosis
By the time the child is diagnosed with ADHD, other
mental health problems may have surfaced, such as 
low self-esteem and poor socialization. If the child has
associated mental health problems, the prognosis is not
as good. ADHD will continue into adulthood in one-
half to one-third of those affected. Obviously, this im-
pacts their job, family, and social relationships. ADHD
is recognized as a disability under the Americans with
Disabilities Act and as such requires reasonable accom-
modation in school and at work. This helps ADHD
clients to live more productive lives.

Prevention
There is no known prevention for ADHD.

Feeding and Eating
Disorders

ANOREXIA NERVOSA
ICD-10: F50.00 

Description
Anorexia nervosa (DSM-V: F50.00) is a complex psy-
chogenic feeding and eating disorder. The key feature
is self-imposed starvation and an irrational fear of
gaining weight, even when the individual is already
emaciated. The disorder, primarily affecting young
women, occurs in 13% of the population around the
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age of puberty. White women from middle-class back-
grounds are affected most frequently. The reported 
incidence of anorexia in men is low, but anorexia ap-
pears to be occurring more in adult men and women.

Etiology
The cause of anorexia nervosa is not known, although
most health-care professionals believe it is essentially
a mental health disorder. It is believed to stem from
biological, psychological, or environmental circum-
stances. Research has connected serotonin, linked to
depression, to be decreased in those diagnosed with
anorexia. Some theorists believe the refusal to eat is 
a subconscious effort to exert control over one’s life.
Attitudes in society that equate slimness with beauty
play some role in provoking the disorder. A client’s
socioeconomic status, family background, and cultural
conditioning may be predisposing factors in develop-
ment of the condition.

Signs and Symptoms
Anorexia nervosa is marked by weight loss, clinical ev-
idence of semistarvation, amenorrhea, and an alteration
in body image. A loss of at least 25% of original body
weight, in the absence of any detectable underlying
medical disorder, may suggest a diagnosis of anorexia
nervosa. Evidence of food avoidance, vomiting, and ex-
cessive exercise also suggest the diagnosis. In severe
cases, a host of secondary symptoms may be evident as
a result of metabolic and hormonal disturbances result-
ing from malnutrition. The affected individual also may
tend to deny feelings of hunger and will typically claim
to be overweight despite physical evidence to the con-
trary. It is common to have associated mental health
issues, including depression, or substance abuse and
dependence disorders.

Diagnostic Procedures
Careful interpretation of clinical data is important to
rule out other disorders that cause physical wasting.
No specific diagnostic tests exist for anorexia nervosa,
but a physical evaluation to review basic functioning
and height-to-weight ratio, as well as blood testing
may reveal associated nutritional anemia and vitamin
or mineral deficiencies. 

Treatment
Medical treatment of anorexia nervosa is aimed at 
reversing the effects of malnutrition and improving
control for individuals who may also have the com-
pulsion to binge and purge. Noncooperation on the
part of the affected individual, however, typically
makes treatment of this disorder difficult. Aggressive
medical management, nutritional counseling and
coaching, and individual, group, and family psy-
chotherapy are recommended. Hospitalization may

be required in the event of severe weight loss and 
malnutrition.

Complementary Therapy
For both anorexia nervosa and bulimia nervosa, 
hypnotherapy may be beneficial. Some practitioners
believe the absence of zinc may be a contributing fac-
tor in the disease; any zinc supplement should be
given only under the supervision of a qualified prac-
titioner. A well-balanced diet high in fiber may be 
established. The use of acupuncture, massage, yoga,
and meditation has been helpful in those with
anorexia symptoms. 

CLIENT COMMUNICATION

It may be necessary to stay with the individual dur-
ing and after meals and to give rewards for satisfac-
tory weight gain. Referring the client and family
members to the National Association of Anorexia
Nervosa and Associated Disorders for additional
information and support can be beneficial.

Prognosis
The prognosis varies. Relapses are frequent. Death may
occur from malnutrition and complications, such as 
hypothermia and cardiac disturbances, in as many as
one-fourth of diagnosed cases, especially when the 
person is not anxious to overcome the disorder.

Prevention
There is no known specific prevention for anorexia 
nervosa, but it seems helpful that an individual develop
a sense of self-esteem that is not dependent on the thin,
“model-like” body image so prized in today’s society.
Family support can be beneficial, as can nutritional 
education and medical support to help establish 
positive and healthy routines in families and young
adults.

BULIMIA NERVOSA
ICD-10: F50.2 

Description
Bulimia nervosa (DSM-V: F50.2) is a psychogenic 
eating disorder characterized by repetitive gorging
with food followed by self-induced vomiting. The
condition also may involve laxative abuse, the use of
diuretics, and fasting. The individual with anorexia
nervosa seems obsessed with becoming even thinner;
the person with bulimia has a morbid fear of becoming
fat. Other behavioral abnormalities include obsessive
secrecy about the condition and sometimes food steal-
ing. The disorder principally affects young women and
may occur simultaneously with anorexia nervosa. 
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Bulimia nervosa affects 1% to 3% of the population,
and only 5% to 15% of the population with bulimia
nervosa is male. 

Etiology
The cause of bulimia is not known. Psychosocial 
factors, such as family conflict, sexual abuse, and a 
cultural overemphasis on physical appearance, may be
contributing factors. There may be a struggle for self-
identity and a history of depression, anxiety, phobias,
and OCD. Some people may be genetically susceptible
to bulimia nervosa when there is a family member 
diagnosed with the same issue or with another type of
eating disorder.

Signs and Symptoms
Most persons with bulimia hide the behavioral evi-
dence of their condition, and they are often of normal
weight or even slightly overweight on diagnosis. They
may still exhibit signs of malnutrition, however, 
because the “binge” diet of a bulimic individual is
often wildly unbalanced, usually consisting of junk
foods, such as donuts, ice cream, and candy. Owing
to the high sugar content of the binge diet and the
subsequent reflux of gastric juices during vomiting,
the bulimic person typically has a high incidence 
of dental decay. Reflux of gastric secretions also can
produce a chronic sore throat. Menstrual irregularities
are much less common in bulimia than in anorexia
nervosa. Chronic depression, low tolerance for frus-
tration, anxiety, self-consciousness, and difficulty 
expressing feelings such as anger are common. The
client is apt to possess an exaggerated sense of guilt
and have difficulty controlling impulses.

Diagnostic Procedures
Physical examinations, laboratory testing, psychological
examinations, and other medical examinations, includ-
ing x-rays, may help to diagnose the eating disorder.
Serum electrolyte studies may reveal the diagnosis.
Electrocardiograms may reveal cardiac arrhythmias or
evidence of renal dysfunction.

Treatment
Long-term psychotherapy is usually indicated. The
bulimic person knows that the eating patterns are 
abnormal but is unable to control them. Nutritional
therapy, coaching, and education are also important.
As with the anorexic person, noncooperation on the
part of the bulimic client generally makes treatment
difficult and frustrating. Treatment concentrates on
interrupting the binge-purge cycle and helping the
client regain control over eating behavior. Medications
such as antidepressants, specifically Prozac, are used
for the treatment of bulimia, even in those who do not
suffer from depression.

Complementary Therapy
Inositol, a naturally grown isomer, has shown effective-
ness compared with placebo medications when injected
over 12 weeks in those with bulimia nervosa. Inositol
produced complete remission for several months. Some
studies have shown that massage, meditation, yoga,
biofeedback, hypnosis, and acupuncture can be effective
in treating bulimia as a complementary approach. Also,
see “Anorexia Nervosa.”

CLIENT COMMUNICATION

See “Anorexia Nervosa.”

Prognosis
The prognosis is guarded unless the client responds to
therapy. Persons with bulimia have twice as high an in-
cidence of suicide as do anorexics. Other complications
may include pneumonia, anemia, heart problems, gas-
trointestinal difficulties, rupture of the esophagus or
stomach, and pancreatitis.

Prevention
There is no known specific prevention for bulimia 
nervosa.

Sexual Dysfunctions
Sexual dysfunctions are characterized by physiological
and psychological changes that disturb the sexual desire
and sexual response cycle and cause difficulties among
sexual partners. 

Etiologic factors generally are believed to be psycho-
logical and some medical conditions may also be a factor,
although the condition by itself may not necessarily
cause the disorder. Some primary considerations are the
couples’ relationship versus each individual’s own factors,
such as communication, self-esteem of each individual,
and any other preexisting mental health or medical 
conditions that can interfere with the relationship. In
the diagnosis and treatment phases, it is important to
consider the individual’s ethnic, cultural, religious, and
social background, all of which may affect the client’s 
attitude, perception, desire, and expectations about 
performance.

An important consideration in the treatment of any
sexual disorder is a sensitivity to open communication
about the problem. Both the client and the PCP may
have difficulty raising questions regarding sexual func-
tions. If this occurs, disorders may go undetected and
untreated.

All health-care professionals need to be alert to an
individual’s signals and questions that may indicate
a sexual concern. Clients often feel more comfortable
asking a question with someone other than the 
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PCP; therefore, it is important that the PCP include
a detailed sexual history as part of the medical his-
tory. It is helpful if all health-care professionals feel
comfortable initiating questions about sexual func-
tion. Health care in which the total person is treated
cannot ignore the human sexual response and its
function or dysfunction.

GENITO-PELVIC PAIN/
PENETRATION DISORDER

ICD-10: R37 

Description
Genito-pelvic pain/penetration disorder, or painful 
intercourse (DSM-V: F52.6), previously known as dys-
pareunia, refers to pain associated with sexual inter-
course. It occurs in women during, before, or after sexual
intercourse, but the disorder affects roughly 15% of
women in the general population. The disorder includes
difficulties with vaginal penetration during intercourse,
increased pain during vaginal intercourse, heightened
anxiety around vaginal penetration, or tensing of the
pelvic floor during vaginal penetration. 

Etiology
The cause of the pain may be anatomic or physiological,
including but not limited to lesions of the vagina, retro-
version of the uterus, urinary tract infection, lack of 
lubrication, scar tissue, or abnormal growths. More
commonly the cause may be psychosomatic, which can
include fear of pain or injury, feelings of guilt or shame,
ignorance of sexual anatomy and physiology, and fear
of pregnancy.

Signs and Symptoms
For a diagnosis to be made, the person must experience
persistent genital pain. The disturbance causes interper-
sonal difficulty and marked distress. The individual may
experience mild to severe discomfort before, during, or
after intercourse.

Diagnostic Procedures
A detailed sexual history is important to help reveal any
psychological factors that may be causing the disorder.
A pelvic examination, and possibly a pelvic ultrasound,
may be indicated.

Treatment
Individuals may be instructed to use creams or water-
soluble jellies for lubrication before intercourse. 
Hygiene is important, as is avoiding products with
scents or minerals that may irritate the skin. Medica-
tions may be prescribed if any infections are detected.
Check to see if the client is taking any medications that
could cause increased vaginal dryness. Excision of any

scars and gentle stretching of the vaginal orifice may be
needed. Education about the sexual response and coun-
seling or short-term psychotherapy may be indicated.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Teach clients who have sexual partners how to 
listen to one another, learn foreplay techniques, and
be patient. Open communication is important.

Prognosis
The prognosis is good with adequate treatment, proper
education, and sensitivity on the part of both sexual
partners.

Prevention
Preventive measures include prompt treatment of any
infections or inflammatory diseases of the genitourinary
tract.

ERECTILE DISORDER
ICD-10: F52.21 

Description
Erectile disorder (DSM-V: F52.21) is the inability of 
a man to achieve or sustain an erection sufficient to com-
plete sexual intercourse. Erectile disorder increases with
age and affects nearly one-third of men during their life. 

Etiology
Erectile disorder may be psychological or physiological.
Psychological causes account for 50% to 60% of the cases
and include anxiety or depression, feelings of inadequacy,
and rejection of others. Physiological causes include 
certain pharmacological agents; drug and alcohol abuse;
heart disease; obesity; low testosterone; diabetes mellitus;
surgical complications; spinal cord and disk injuries; and
neurological, endocrine, or urological disorders.

Signs and Symptoms
Erectile disorder may occur when a person is unable to
achieve any erection, is able to achieve an initial erection
and then loses it, or is able to achieve an erection only
during masturbation. There is also a noted reduction in
sexual desire. The erectile disorder must occur at least
for 6 months and at least 75% to 100% of the time in
sexual activities. 

Diagnostic Procedures
The diagnostic procedures help to differentiate between
physiological and psychological causes of the erectile 
disorder. They typically include a physical examination,
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medical history, and detailed sexual history. There are
several noninvasive medical procedures, such as an 
ultrasound, urinalysis, neurological examinations, and 
dynamic infusion cavernosometry cavernsonography (dye
injected into the penile blood vessels to monitor flow), to
better help diagnose erectile dysfunction. A psychological
examination may be done or an overnight sleep test to 
determine if it is psychological or physiological.

Treatment
The aim of treatment of erectile disorder is to correct
any underlying physiological disorders and provide
counseling or psychotherapy to alleviate psychological
problems. The surgical implantation of a penile pros-
thesis is a treatment option for individuals when erectile
dysfunction is due to untreatable neurological or vascu-
lar disorders. The drugs sildenafil (Viagra), tadalafil
(Cialis), and vardenafil (Levitra) have proved successful
in some men with erectile disorder. The drugs enhance
the effect of nitric oxide, the chemical released into the
penis during sexual arousal, allowing the increased
blood circulation necessary for an erection. Other med-
ications that are used are alprostadil self-injections or
suppositories, or possibly testosterone replacement. 

Complementary Therapy
Complementary health-care practitioners identify 
Arginine supplements that work like Viagra to improve
a man’s ability to achieve an erection. The supplement
should not be taken without a PCP’s supervision.
Ginkgo biloba boosts circulation to the penis, thus
helping to reverse erectile disorder. Tantric yoga teaches
techniques for improving sexual performance. Two
methods are “holding the wand” and “tapping into
pleasure.” These methods involve grasping the penis,
manipulating it as if it were a wand, gently rubbing 
the head across the clitoris, and tapping the penis
against the lips of the vagina and the clitoris. Dehy-
droepiandrosterone is a steroid hormone that can help
increase testosterone levels in men with deficiencies. It
is banned from athletics, however. Acupuncture has also
been shown to reduce erectile dysfunction.

CLIENT COMMUNICATION

It is important to help the client talk about his 
sexuality and his sexual disorder.

Prognosis
The prognosis is variable, depending on how long the
client has suffered from the disorder and its severity. 

Prevention 
Prompt treatment and management of any physiologi-
cal cause is important, as well as living a healthy
lifestyle.

FEMALE SEXUAL INTEREST/
AROUSAL DISORDER

ICD-10: F22.22 

Description
Female sexual interest/arousal disorder (DSM-V: F22.22)
is an inability to achieve orgasm. It is characterized by
the lack of desire for sexual activity and arousal. 

Etiology
Female arousal disorder may be caused by physiological
factors, especially diseases that produce nerve damage,
such as diabetes mellitus or multiple sclerosis. Drug 
reactions, pelvic infections, hormonal imbalance, and
vascular disease also may be the cause. More commonly,
however, female sexual interest/arousal disorder is due
to psychological factors, such as anxiety, depression,
stress, and fatigue; sexual misinformation; inadequate
or ineffective stimulation; and early traumatic sexual 
experiences. The prevalence of female sexual arousal dis-
order is probably more common in younger women;
however, once a woman reaches orgasm, she is not
likely to lose the ability to do so unless she has a trau-
matic experience or a relationship conflict.

Signs and Symptoms
A woman with sexual interest/arousal disorder may ex-
press a loss of sexual desire or report slow sexual arousal.
She may lack the vaginal lubrication and vasocongestive
response of sexual arousal. The woman with orgasmic
disorder has an inability to achieve orgasm totally or
under certain circumstances.

Diagnostic Procedures
A physical examination, a medical history, and a 
detailed sexual history are needed to differentiate phys-
iological causes from psychological causes. Associated
mental health issues may occur and may need to be 
assessed, such as depression and anxiety.

Treatment
The treatment of arousal disorder is directed toward
correcting underlying physiological disorders or allevi-
ating any psychological problems. Psychological prob-
lems may involve sex therapy for both partners. The goal
of treatment for sexual interest/arousal disorder is to
eliminate involuntary inhibition of the orgasmic reflex.
Treatment may include short-term psychotherapy 
or behavior modification. Possibly using lubricants or a
clitoris stimulator can be another recommended treat-
ment. Medication treatments may be used to regulate
hormones, such as estrogen or androgen therapy. 

Complementary Therapy
No significant complementary therapy is indicated.
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CLIENT COMMUNICATION

It is important that the woman understand her 
sexuality and experiences surrounding it and to be
patient in this process. Counseling with a sexual
partner is helpful.

Prognosis
In the absence of nerve damage, the prognosis is good
if the woman has had some pleasurable sexual arousal
previously. Psychological causes require more lengthy
treatment.

Prevention
Early treatment of any physiological or psychological
problem is the best prevention.

PREMATURE EJACULATION
ICD-10: F52.4 

Description
Premature ejaculation (DSM-V: F52.4) is the persist-
ent or recurrent onset of orgasm and expulsion of
seminal fluid roughly 1 minute after vaginal penetra-
tion. It generally occurs immediately after the begin-
ning of sexual intercourse or before the person wishes
to ejaculate.

Etiology
Psychological factors of premature ejaculation include
anxiety or guilty feelings about sex. Negative sexual 
relationships, such as may exist when a man uncon-
sciously dislikes women or seeks to deny his partner’s
need for sexual gratification, also may induce premature
ejaculation. Physiological factors are rare, but when they
occur, they may be linked to abnormal hormone levels,
thyroid problems, degenerative neurological disorders,
urethritis, or prostatitis.  

Signs and Symptoms
Ejaculation during masturbation, foreplay, or as soon
as intromission (insertion of one part into another)
occurs is a classic symptom. It is believed to be lifelong
or considered to occur over time.

Diagnostic Procedures
Physical examination and laboratory tests may be 
ordered to rule out any physiological causes. A detailed
sexual history is important to adequately assess this
disorder. A person may be referred to a urologist or a
mental health professional for an accurate diagnosis.
The disorder causes marked distress or interpersonal
difficulty. Premature ejaculation can be diagnosed for
those who experience symptoms over 75% of the time
in sexually related activities. 

Treatment
The goal of treatment is to allow the person to control
when they have an orgasm during sexual activity. An 
intensive program of sex therapy may be necessary. It is
important that both partners be involved in the treatment
to learn the technique of delaying ejaculation and to un-
derstand that the condition is reversible. The use of anti -
depressants such as Prozac or other SSRIs are prescribed
to help with any psychological distress associated. In some
cases use of medications for erectile dysfunction may help.

Complementary Therapy
Practitioners recommend the scrotal pull. During self-
stimulation, the man gently pulls down on his scrotal sac
before orgasm. During the sexual act, either partner may
pull on the scrotal sac. Eventually the pull is no longer
needed. Another technique is to squeeze the muscles in
the anal area as if trying to stop the flow of urine. The
exercise is repeated several times and strengthens the
muscles used during sexual intercourse, especially those
used during ejaculation. Another common technique is
to use distraction as a way to prolong ejaculation.

CLIENT COMMUNICATION

Learning how to deal with self-doubt or guilt may
be necessary. The disorder may cause marked dis-
tress or interpersonal difficulty. Encourage partners
to seek treatment and therapy together.

Prognosis
The prognosis is excellent with proper treatment and
understanding on the part of both partners. A positive
self-image should be encouraged by explaining that pre-
mature ejaculation is a disorder that does not reflect on
one’s masculinity.

Prevention
There is no known prevention for premature ejaculation.
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CHAPTER EPISODE—PART IV
Matt returns to the follow-up appointment with 
Dr. Hart. Matt has allowed his mother to attend the
appointment. All laboratory tests have returned and
Dr. Hart shares his concerns. The doctor asks Matt if
he has stopped drinking. Matt reports, “I thought
about it, but I like to drink; I don’t think the drinking
is causing the trembling. I feel fine.” The doctor re-
ports that the results of his laboratory tests and ques-
tionnaire indicate that Matt is underreporting his
drinking. Matt laughs at the doctor. The doctor re-
ports that his blood alcohol level was significantly high
on the urinary drug test and the urinalysis showed liver
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chapter looks into how a client’s culture, race, age, and
gender play a role in the diagnosis and treatment of
mental health disorders. 

The chapter offers resources that can be accessed in
the health-care setting or through the Internet. The case
studies and review questions help to incorporate the
chapter objectives, while challenging evaluation skills
and knowledge.
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and kidney concerns. Dr. Hart also found that the
questionnaire indicates that Matt has been drinking
at a high level for the last 2 years, since his unemploy-
ment. Dr. Hart tells Matt, “You are likely experienc-
ing withdrawal from the alcohol use, as well as
depression symptoms from the loss of your job. Your
health is likely dependent upon further consultation
and treatment.” Dr. Hart is complimentary of Matt’s
family support and encourages Matt to include them
in the treatment process.

•  What possible mental health disorder(s) specifically 
related to alcohol use and depression symptoms 
could be explained by the symptoms presented?

•  What kinds of treatment might the PCP recommend
for Matt?

•  How would you recommend including family support
in the treatment process?

SUMMARY
This chapter covers the most commonly recognized
mental health diseases and disorders found in primary
care settings, hospitals, and communities in the
United States in adults and children—from mental
disorders, such as schizophrenia, depression, and
autism spectrum disorders, to substance-related and
addictive disorders. It also discusses sexual disorders
because a significant amount of research associates
sexual disorders of both men and women with an 
individual’s mental health. Evaluation tools and pri-
mary symptoms are listed to provide awareness and to
promote accurate assessments. Both primary care rec-
ommendations and complementary therapy recom-
mendations are presented. Health insurance or the
lack thereof, with regard to mental health, is assessed
and reviewed as well. Nature versus nurture is also dis-
cussed in relation to mental illness and its cause. The

ONLINE RESOURCES
Anxiety and Depression Association of America

http://www.adaa.org

Autism Society

http://www.autism-society.org

Autism Speaks

http://www.autismspeaks.org/index.php

Centers for Disease Control and Prevention

http://www.cdc.gov/

Children and Adults with Attention-Deficit/Hyperactivity 

Disorder

http://www.chadd.org

National Alliance on Mental Illness

http://www.nami.org

PTSD: National Center for PTSD 

http://www.ptsd.va.gov/index.asp

National Institute of Mental Health

http://www.nimh.nih.gov/index.shtml

Substance Abuse and Mental Health Services Administration

http://www.samhsa.gov

CASE STUDIES
Case Study 1

Grenda Castillo is a 25-year-old woman who has been
diagnosed with PTSD. She recently returned from
three tours with the army infantry in Afghanistan and
Iraq. Her mother invited her to live at home with her
two younger sisters until she finds a job and a new res-
idence. Grenda is found in the living room or on the
porch early in the morning asleep. She states that she
is unable to sleep in her bed. Her youngest sister has
awakened to hear Grenda screaming and yelling in her
sleep. Her sister wakes her up to find her crying and
shaking. Grenda will not explain why she wakes up

with such a fright, but it continues to happen night
after night. Grenda barely eats and hardly gets out 
of the house when her friends call. Her mother has 
offered to get her counseling, but Grenda states it
won’t help.

Case Study Questions
1. Discuss the implications this case has on each family

member.
2. Review any complementary treatments that may be

used.
3. What long-term consequences are there in this 

situation?

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.
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Case Study 2

Gabrielle Hart, an African American woman, is 
34 years old and gave birth to twin boys 2 weeks ago.
Gabrielle’s husband reports that she is easy to anger
and cries easily. Gabrielle refuses to pick up the baby
at times and then feels guilty for her lack of attach-
ment. Gabrielle has a history of depression but reports
that this is not her being depressed. She is not sleeping
well and sometimes not at all. She is not social with
her friends and begins to resent their attempts at con-
necting with her and her new babies.

Case Study Questions
1. What might be the mental health issue Gabrielle is 

experiencing?
2. What treatment might be suggested?
3. Will Gabrielle be able to return to her previous 

pattern of functioning?

Case Study 3

Earl and Suzie have been married for a number of years
and have three children. There is unhappiness, how-
ever, in their lives. Earl has premature ejaculation every
time sexual intercourse is attempted, and Suzie is
nonorgasmic. Suzie refuses to seek counseling. Earl is
embarrassed and does not like the idea that there might
be something “abnormal” about his sexual perform-
ance, but he would like to correct the problem.

Case Study Questions
1. What recommendations might be made to Earl 

and Suzie?
2. Discuss the meaning of sexual health.
3. What is the prognosis for these two different 

disorders?
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9. A is a persistent and irrational fear 
of an object.

10. Symptoms of are weight loss, 
semistarvation, amenorrhea, and an alteration of 
body image.

Multiple Choice
Place a check mark next to the correct answer.

1. Which of the following is a drug of abuse and addiction?

a. Crack cocaine

b. St. John’s wort

c. Folate

d. Glucosamine

2. Which of the following statements is true of obsessive-
compulsive disorder?

a. Found in about 20% of the general 
population

b. More common in females than in males

c. Shown in those with fears around 
contamination

d. Easily preventable

3. Which of the following is a disorder defined by below-
average intellectual functioning with current deficit
adaptive behaviors?

a. ADHD

b. Personality disorder

c. Schizophrenia

d. Intellectual disability

4. Which of the following statements is false?

a. The DSM-V is published by the American 
Psychiatric Association.

b. Major depression affects all ethnic groups 
and both genders.

c. Delusions and hallucinations can occur in 
depression.

d. St. John’s wort is not contraindicated with
some mental disorder medications.

5. What is the major cause of intellectual disability?

a. Tobacco use

b. Neurological disease

c. Obesity

d. Chemical imbalance

REVIEW QUESTIONS
Matching
Match the following by placing the correct letter in the 
column.

1. Considered the most
chronic and disabling 
mental health disorder

2. Senseless repetition of
words or phrases

3. A marked psychomotor 
disturbance

4. Autism spectrum disorder

5. Fear of being alone or in
open spaces

6. Decreased motivation 

7. Need for more substance 
to achieve previous 
effects

8. Pattern of lack of 
empathy

9. Treatment for borderline
personality disorder

10. Common among 
veterans

Short Answer
1. Persons might receive for depres-

sion if they cannot take antidepressants and their 
depression is severe and life-threatening.

2. The personality disorder that does not respect the
rights of others is .

3. There is funding for mental health
care from community, state, and federal agencies.

4. According to the World Health Organization, by the
year 2020, depression will be the 
leading cause of disability.

5. Bipolar is primarily diagnosed due to having both
and symptoms.

6. Contrary to popular belief, is not
caused by bad parenting or poor teaching.

7. Whereas nature refers to factors that are already 
determined and difficult to alter, 
refers to factors determined by individual preferences
and outside influences.

8. The two different types of bipolar disorder are
and .

a. Schizophrenia

b. Substance use
disorder

c. Tolerance

d. Agoraphobia

e. Dialectal 
behavior 
therapy

f. PTSD

g. Echolalia 

h. Narcissistic
personality 
disorder

i. Rett syndrome

j. Catatonia

k. Avolition
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Discussion Questions/Personal Reflection
1. Discuss the implications of insurance coverage for

mental health disorders in comparison to those of
medical diseases. Relate to individual situations.

2. Discuss the implications on the family when a family
member is diagnosed with one of the schizophrenia 
disorders.

3. Brainstorm and identify possible socially acceptable 
activities that replace the time and the energy put into
abusing alcohol or drugs.
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8
Skin Diseases and Disorders

● chapter outline
INTEGUMENTARY SYSTEM ANATOMY 

AND PHYSIOLOGY REVIEW
SKIN LESIONS

Psoriasis

Urticaria (Hives)

Acne Vulgaris

Rosacea

Keratosis Pilaris

Alopecia Areata

Furuncles and Carbuncles

Pediculosis

Decubitus Ulcers

Corns and Calluses

Dermatophytoses

Scabies

Impetigo

Warts

Vitiligo

Scleroderma

DERMATITIS
Seborrheic Dermatitis

Contact Dermatitis

Latex Allergy

Atopic Dermatitis (Eczema)

Neurodermatitis

HERPES-RELATED SKIN LESIONS
Cold Sores and Fever Blisters

Herpes Zoster (Shingles)

CANCER
Skin Carcinomas

Malignant Melanoma

COMMON SYMPTOMS OF SKIN DISEASES
AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS

155

I’d get a tattoo if I had any skin tight enough to draw on.
—MAXINE

● key words
Abrade (ă•brād')
Bacteremia (băk•tĕr•ē'mē•ă)
Bulla (pl. bullae) (bŭl'lă)
Comedo (kŏm'ă•dō)
Debridement (dı̆•brēd•mı̆nt')
Electrodesiccation

(ē•lĕk''trō•dĕs''ı̆•kā'shŭn)

Pustule (pŭs'tūl)
Pyoderma (pī•o•dĕr'mă)
Raynaud phenomenon (rĕ•nō'

f ĕ•nŏm'e•nŏn)
Rhinophyma (rī•nō•fī'mă)
Stratum corneum (strā'tŭm

kŏr•nē'ŭm)

Induration (ı̆n'dū•rā''shŭn)
Keratin (kĕr'ă•tı̆n)
Keratolytic (kĕr''ă•tō•lĭt'ı̆k)
Melanin (mĕl'ă•nı̆n)
Mohs micrographic surgery

(mōz mī''krŏ•grăf 'ı̆k sŭr'jĕr•ē)
Papule (păp'ūl)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:
• Interpret key terms.
• Describe the anatomy and physiology of the 

integumentary system.
• Compare and contrast seborrheic dermatitis and

psoriasis.
• Describe the etiology of contact and atopic 

dermatitis.
• Compare the life of a normal skin cell with that of

a psoriatic skin cell.
• Identify the signs and symptoms of urticaria.
• Discuss the progression that occurs when a comedo

becomes an acne pustule or papule.
• Name at least five causes of alopecia.
• Restate the sources of infection of herpes simplex.
• Describe the etiologic process of herpes zoster.
• Restate the prognosis and prevention for impetigo.
• Compare and contrast furuncle and carbuncle.

• Name the three common locations for pediculosis.
• Discuss the prevention of decubitus ulcers.
• Identify the five areas where dermatophytosis is

likely to occur.
• Describe the diagnosis and treatment for scabies.
• Recall the treatment for corns and calluses.
• Identify the etiology of warts.
• Name the five causes of rosacea.
• Identify the three types of vitiligo.
• Restate the prognosis for scleroderma.
• Recall the areas affected by keratosis pilaris.
• Identify the two most common types of skin cancers.
• Identify the four types of malignant melanomas.
• Name at least four common symptoms of skin 

diseases and disorders.
• Identify reconstructive skin procedures.
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CHAPTER EPISODE—PART I
Amanda is a 25-year-old female who loves spending
her summers outdoors. She enjoys swimming, going
on her parents’ boat on the Chesapeake Bay, and sun-
bathing whenever the sun shines. Recently she fell

asleep on the beach for an entire afternoon and has
been feeling a great amount of discomfort since.

•  What could be causing Amanda her discomfort?
•  What should she do?

INTEGUMENTARY SYSTEM
ANATOMY AND PHYSIOLOGY
REVIEW
The integumentary system is composed of the skin;
accessory structures, such as the hair and glands; and
the subcutaneous tissue below the skin. Skin is con-
sidered an organ because it is made up of several dif-
ferent kinds of tissue. The integumentary system
protects the body against infection, trauma, and toxic
compounds. Skin contains the receptors for touch and
other sensations that are important to individual well-
being from birth to death. It also helps regulate body

temperature and synthesizes vitamin D when exposed
to sunlight. Additionally, skin serves as an excretory
organ by allowing the skin to excrete water, excess salt,
and small amounts of waste, such as urea and lactic
acid. Figure 8.1 illustrates the structure of the skin.

Skin consists of three layers: the epidermis, the der-
mis, and the subcutaneous layer. The epidermis, or outer
layer, is made of several layers of epithelial cells that
contain the hard, fibrous protein keratin, which gives
skin flexibility, creates a seal that prevents dehydration,
and forms a protective barrier. This layer also contains
melanocytes that produce the pigment melanin, which
gives the skin its color. The dermis, or middle layer,
consists of fibrous proteins that give the skin strength
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and elasticity. This layer contains the nerves, hair folli-
cles, glands, and blood vessels. The subcutaneous layer
consists mostly of fat, which connects the skin to the
muscle beneath and provides insulation from trauma
and heat loss.

Hair, nails, and glands are also part of the integu-
mentary system. All of these structures are made of 
epithelial cells, which are specialized to meet the func-
tion of the structure.

Hair sparsely covers the body except on the soles of
the feet, palms of the hands, lips, nipples, and parts of
the external reproductive organs. The eyelashes and eye-
brows protect the eyes from dust and perspiration, and
the nasal hairs prevent dust from entering the pharynx
and the lungs. The hair on the scalp keeps the head
warm. All hairs grow from a root within a follicle. As
the hair lengthens, the epithelial cells thicken and ker-
atinize like the epidermis.

Nails give limited protection to the nerve endings of
the hands and feet. Each nail grows from a nail matrix,
and as the cells push away from the matrix, they fill with
keratin to form a flexible covering for the tip of each
finger and toe.

Skin contains two types of glands: sebaceous (oil) and
sudoriferous (sweat). These are exocrine glands that ex-
crete substances through ducts. The sebaceous glands
secrete sebum, an oily substance that lubricates and
helps waterproof the hair and skin and inhibits the
growth of bacteria on the skin’s surface. During the
aging process, the production of sebum decreases,
which generally accounts for dryer skin and brittle hair
in elderly people.
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The sudoriferous glands secrete sweat, an odorless,
watery substance that aids in cooling the body. In the
axillary and genital regions, these glands produce sweat
that reacts to the bacteria in these areas, producing a
distinctive odor. Modified sweat glands are the mam-
mary glands and the ceruminous glands. The mammary
glands are located in the breasts and secrete milk; the
ceruminous glands are located in the ears and secrete
cerumen, or earwax. Cerumen provides lubrication and
helps prevent microorganisms and insects from entering
the ear.

Skin Lesions
Skin diseases frequently manifest due to alter-
ations in the skin surface called lesions. Most

skin diseases produce a specific type of lesion or set of
lesions, and diagnoses are often made on the basis of
the lesions’ appearance. Figure 8.2 illustrates nine basic
types of skin lesions. Refer to this figure as you study
the signs and symptoms of the various skin diseases dis-
cussed throughout the chapter. Table 8.1 identifies the
characteristics of skin lesions and gives examples.

PSORIASIS
ICD-10: L40.X*

Description
Psoriasis is a chronic, noninfectious, inflammatory skin
disease marked by the appearance of discrete pink or

Stratum corneum

Basal layer

Hair shaft

Sebaceous 
gland (oil)

Receptor for touch
(encapsulated)

Hair follicle

Adipose tissue

Receptor for pressure
(encapsulated)

Sweat gland pore

Epidermis

Dermis

Subcutaneous 
tissue

Arteriole Venule Nerve

Sudoriferous
(sweat) gland

Hair shaft

Figure 8.1  Structure of the skin and subcutaneous tissue.

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.

TOP
DISORDER
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Wheal Excoriations Fissure

Macule Papule Nodule

Vesicle Bulla Pustule

Figure 8.2  Skin lesions.

Table 8.1 Skin Lesions

TYPE CHARACTERISTICS EXAMPLES
Flat Lesions

Macule

Elevated Lesion

Papule

Nodule

Wheal

Vesicle and bulla

Pustule

Scale

Cyst

Tumor

Depressed Lesion

Fissure

Ulcer

Flat, discolored, circumscribed lesion of any size

Solid elevated lesion, less than 1 cm in diameter

Palpable circumscribed lesion, larger than a papule, 1–2 cm in diameter

Dome-shaped or flat-topped elevated lesion, slightly reddened and often changing
in size and shape, usually accompanied by intense itching

Elevated lesion that contains fluid; a bulla is a vesicle greater than 0.5 cm

Elevated lesion containing pus that may be sterile or contaminated with bacteria;
small abscess on the skin

Excessive dry exfoliation shed from upper layers of the skin

Elevated, encapsulated mass of dermis or subcutaneous layers, solid or fluid filled

Swelling; well-demarcated, elevated lesion greater than 2 cm in diameter

Small cracklike sore or break exposing the dermis; usually red

Loss of epidermis dermis within a distinct border

Freckle, flat mole, hyperpigmentation

Nevus, warts, pimples

Benign or malignant tumor

Hives

Blister, herpes zoster, second-degree burn

Acne, pustular, psoriasis

Psoriasis, ichthyosis

Sebaceous cyst

Fibroma, lipoma, steatoma, melanoma,
hemangioma

Athlete’s foot, celosias

Pressure sore, basal cell carcinoma

red lesions surmounted by a characteristic silvery scaling
(Fig. 8.3). The epidermal cells are produced six to nine
times faster than normal. The disease may appear in a
person of any age but occurs more frequently between
the ages of 15 and 50.

Etiology
Psoriasis affects nearly 8 million Americans. Its cause
is not known, but it appears to be an autoimmune dis-
order that is often genetically determined. Precipitating
factors may include trauma, infections, and hormonal
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changes such as those occurring during pregnancy,
emotional stress, or even changes in climate.

Signs and Symptoms
A high rate of skin cell turnover produces the thick,
flaky scaling that is characteristic of psoriasis. The af-
fected areas of skin typically appear dry, cracked, and
encrusted with a buildup of skin that is composed of
both living and dead tissue. Pruritus is a common com-
plaint. In some individuals, psoriasis spreads to the nail
beds, causing thickened, crumbling nails that separate
from the skin. Arthritis is associated with psoriasis in
10% to 35% of cases.

There are five types of psoriasis:

• Plaque psoriasis is characterized by inflamed, raised,
red lesions covered in white scaly patches. These 
lesions are typically found on the elbows, knees,
scalp, and lower back. Plaque psoriasis is the most
common type of psoriasis with about 80% of clients
presenting with these symptoms.

• Guttate psoriasis appears as small, red spots found
most often on the torso and limbs.

• Inverse psoriasis develops as smooth, shiny, red le-
sions in the armpits, groin, between the buttocks,
under breasts, and in skin folds.

• Pustular psoriasis is characterized by white, pus-filled
blisters surrounded by reddened skin. This type 
primarily affects adults.

• Erythrodermic psoriasis is a generalized inflammation
characterized by fiery-red skin that peels in sheets.
Inflammation is accompanied by severe pain, 
itching, tachycardia, and intermittent fever.

Diagnostic Procedures
Observation of the skin, a careful medical history, or a
skin biopsy may suggest the diagnosis, although a skin
biopsy may be of little value.

Treatment
There is no cure for the disease, and the treatment is
only palliative. Any aggravating or precipitating factors
need to be identified and removed, if possible. The
scales may be gently removed after they are softened
with petroleum jelly or a preparation containing urea.
Exposure to ultraviolet (UV) A or UV-B light may 
reduce the cell reproduction. Corticosteroid creams,
nonsteroidal creams, low-dosage antihistamines, oat-
meal baths, and coal tar preparations may be applied 
to affected areas. Open, wet dressings may also be or-
dered. Careful skin hygiene is important. Biological
agents such as alefacept (Amevive; suppresses the im-
mune system) and etanercept (Enbrel; helpful with pso-
riatic arthritis) block the immune response and have
shown promise in providing a convenient treatment
that can be used continuously. Intralesional therapy 
includes injections of triamcinolone acetonide. Some
systemic drugs may be ordered.

Complementary Therapy
Foods high in omega-3 fatty acids and some vitamin
supplements may be recommended. Topical applica-
tions of aloe vera may be helpful but are not to be used
without the approval of the primary care physician
(PCP). Frequent exercising, deep breathing, and relax-
ation techniques may reduce stress.

CLIENT COMMUNICATION

It is important for clients to understand that al-
though there is no cure for the disease, it can be
controlled and requires lifelong management.
Avoidance of any over-the-counter medications for
psoriasis is paramount because they can exacerbate
the disease. Educate clients not to pick at the skin,
to avoid stressful situations when possible, and to
seek psychological help if needed.

Prognosis
Psoriasis is controllable, but remissions and exacerba-
tions frequently occur. The unsightly lesions that char-
acterize the disease may cause psychological distress.
The disease may progress to an exfoliative psoriatic state
in which the person is acutely ill and experiences fever,
chills, and electrolyte imbalance.

Prevention
There is no known prevention for psoriasis.
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Figure 8.3  Psoriasis. (From Goldsmith, LA, Lazarus, GS, and Tharp, MD:
Adult and Pediatric Dermatology: A Color Guide to Diagnosis and Treatment.

Philadelphia: F.A. Davis, 1997, p 258, with permission.)
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URTICARIA (HIVES)
ICD-10: L50.X

Description
Urticaria (hives) is an episodic inflammatory reaction of
the capillaries beneath a localized area of the skin.

Etiology
Urticaria most frequently results after ingesting cer-
tain foods such as shellfish, nuts (especially peanuts),
soy, wheat, and eggs. The condition also may result
from allergic reactions to insect stings or some in-
halants such as animal dander. Heat, cold, water, and
sunlight may be predisposing factors of urticaria.
Food allergies are the most common cause of urticaria
in children.

Signs and Symptoms
The condition is characterized by the eruption of pale,
raised wheals on the skin, possibly surrounded by ery-
thema (Fig. 8.4). The lesions usually form and then
resolve quite rapidly, often moving from one area of
the body to another. This vascular reaction usually is
accompanied by intense itching.

Diagnostic Procedures
The client’s medical history should cover topics such as
medications used, frequently ingested foods, environ-
mental factors, and psychological status. The appear-
ance of the inflamed area and its history should help
pinpoint a diagnosis of urticaria. Sensitization testing
may help to identify the causative agent.

Treatment
Urticaria usually subsides when the offending stimulus
is removed. Antihistamines are often useful in control-
ling an ongoing attack. Epinephrine may be injected to
control severe reactions. Hydrocortisone creams or 
lotions are helpful in providing symptomatic relief from
itching.

Complementary Therapy
After food allergens are identified, they are to be
avoided while still maintaining a varied diet. Sometimes
two bicarbonate tablets put in water and taken every 
15 minutes for 2 hours can reduce symptoms. A topical 
solution of calamine lotion with beta-carotene can be
placed over the affected area.

CLIENT COMMUNICATION

Many food allergies resolve with time; however, it
is important to teach clients to avoid the offending
food. Having the client keep a diary of food intake
and activities may prove helpful in diagnosing the
cause of urticaria.

Prognosis
The prognosis for an individual with this uncomfort-
able disorder generally is good, especially once the 
offending cause is removed. Repeated exposure to the
offending allergen may lead to an anaphylactic reac-
tion. If urticaria is chronic, emotional factors are to be
considered, which may make one more susceptible to
the inflammation.

Prevention
Avoiding the causative agent is the best means of
preventing urticaria.

ACNE VULGARIS
ICD-10: L70.X

Description
Acne vulgaris is a very common inflammatory disease of
the sebaceous glands and hair follicles that affects 85%
of Americans at some time in their lives. It is character-
ized by the appearance of comedos (blackheads or
whiteheads), papules (solid elevation less than 1 cm),
and pustules (small, raised areas of the skin filled with
pus). It is more common in adolescents and young adults
between ages 12 and 35, but the lesions can appear at an
earlier or a later age, too.

Etiology
The underlying cause of acne vulgaris is a genetic pre-
disposition. The condition is inherited in an autosomal
dominant pattern and may skip a generation. The focus
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Figure 8.4  Urticaria (hives). These huge wheals occurred on a
client allergic to penicillin. (From Goldsmith, LA, Lazarus, GS, and Tharp, MD:
Adult and Pediatric Dermatology: A Color Guide to Diagnosis and Treatment.

Philadelphia: F.A. Davis, 1997, p 209, with permission.)
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of research is on follicular occlusion and androgen-stim-
ulated sebum production. Predisposing factors include
disturbances in hormonal balances affecting the activity
of the sebaceous glands. Precipitating factors may in-
clude endocrine disorders, the use of corticosteroid
drugs, or psychogenic factors. Bacteria also play a large
role in acne development, as indicated by successful 
results of low-dose antibiotic therapy.

Signs and Symptoms
The acne plug often appears first as an open comedo
(blackhead) or a closed comedo (whitehead) (Fig. 8.5).
The color in the blackhead is caused by the melanin
produced by the hair follicle, not by dirt. Eventually, an
enlarged plug may rupture or leak, spreading its con-
tents to the dermis. This results in inflammation and
acne pustules or papules. Scars can develop in cases of
chronic irritation.

Diagnostic Procedures
A medical history and observation of the characteristic
lesions are usually all that is necessary to confirm the
diagnosis.

Treatment
The treatment goals are to reduce the bacterial count,
decrease sebaceous gland activity, and prevent the
follicle from becoming inflamed. Therapy may in-
clude the use of topical antibacterial treatments,
orally administered antibiotics, or both. Topically 
applied cleansing and peeling, or keratolytic agents,
may prove useful to some, but in general, the skin
should be kept as clean and dry as possible. It is im-
portant to prevent scarring and eliminate predisposing
factors.

Complementary Therapy
A diet that emphasizes vegetables is helpful. Reduc-
ing saturated fats and increasing fiber may prove 
beneficial. Fresh air and daily exercise are important.
Clients should avoid sunburn and use only non-
oil-based makeup. Facial masks containing egg 
whites followed by a rinse with filtered water may be
helpful.

CLIENT COMMUNICATION

A good balanced diet is helpful in the treatment
and prevention of acne. Remind clients to be cau-
tious about sun exposure and all makeup should
be washed off each night. Effective over-the-
counter medication contains salicylic acid and
benzoyl peroxide. Some people, however, may be
sensitive to these ingredients. If clients are on an-
tibiotics, advise them to watch for possible oral or
vaginal candidiasis, a yeastlike fungal infection.
Inform clients that treatment may be needed for
years.

Prognosis
Acne vulgaris is a persistent, often emotionally up-
setting problem that usually requires prolonged
treatment before it subsides. The ultimate prognosis
for most acne sufferers is good. For a few, though,
the disease can produce permanent scarring and 
disfigurement.

Prevention
There is no known prevention for acne vulgaris.
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Figure 8.5  Acne vulgaris. (From Goldsmith, LA,
Lazarus, GS, and Tharp, MD: Adult and Pediatric Derma-

tology: A Color Guide to Diagnosis and Treatment.

Philadelphia: F.A. Davis, 1997, p 277, with permission.)
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ROSACEA
ICD-10: L71.X

Description
Rosacea is a chronic inflammatory condition that causes
erythema (flushing or redness) and the formation of red
pustules on the face (Fig 8.6). This condition is often
misdiagnosed as acne vulgaris.

Etiology
The cause of rosacea is unknown, but it may be a com-
bination of genetic predisposition and environmental
factors, such as sunlight, stress, spicy food, hot or cold
temperatures, wind, corticosteroids, alcohol, and drugs
that dilate the blood vessels. Rosacea occurs in those
with fair complexions between the ages of 30 and 50.
Women, especially those who are menopausal, are more
likely than men to develop rosacea.

Signs and Symptoms
The appearance of rosacea may differ among clients.
Some may have a flushing of the cheeks, forehead, nose,
or chin. For others, small red pustules form on the same
areas, and the skin of the cheeks, forehead, and nose may
thicken. The nose may also enlarge and become mis-
shapen, resulting in a condition called rhinophyma.
Eye problems, such as redness, burning, dryness, and 
excessive tearing, occur in 50% of rosacea cases.

Rosacea appears in three phases: (1) Pre-rosacea is a
tendency to blush or flush easily, (2) vascular rosacea oc-
curs when the skin becomes sensitive and small vessels
on the cheeks and nose swell, and (3) inflammatory
rosacea marks the appearance of small red pustules on
the cheeks, nose, forehead, and chin. Rosacea symptoms
are variable and can heal without treatment but reoccur.
The symptoms tend to progress and worsen over time.

Diagnostic Procedures
A physical examination of the affected area and a med-
ical history are usually sufficient to make a diagnosis.

Treatment
Reduction of inflammation using topical creams or lo-
tions containing tretinoin, benzoyl peroxide, and azelaic
acid is the goal of treatment. Oral antibiotics, such as
tetracycline, erythromycin, and minocycline, may be ad-
ministered because they tend to reduce inflammation
faster than other topicals. Laser surgery may reduce the
appearance of blood vessels and remove excess tissue.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Instruct clients to avoid skin care products that 
contain alcohol, acids, and other irritants.

Prognosis
Rosacea is a chronic condition, but with early treatment
the prognosis is good.

Prevention
The only prevention for rosacea is to reduce flare-ups
by encouraging clients to wear sunscreen, protect their
faces from wind, and avoid overheating. Gentle facial
cleansers are recommended. Advise clients to refrain
from drinking alcohol, which can cause vasodilation.

KERATOSIS PILARIS
ICD-10: Q81.9 or Q82.8 

Description
Keratosis pilaris is a common skin disorder that appears
as painless, skin-colored bumps that may redden and
form rough patches of skin (Fig 8.7).
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Figure 8.6  Rosacea.

Figure 8.7  Keratosis pilaris. (From Barankin, B, and Freiman, A: Derm

Notes: Clinical Dermatology Pocket Guide. Philadelphia: F.A. Davis,  2006, p 106,
with permission.)
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Etiology
This disorder occurs in 50% to 80% of adolescents and
40% of adults worldwide. Age of onset is usually be-
fore age 10 and tends to worsen with puberty. Many
clients find the condition improves with age and may
clear when they reach adulthood. Those with dry skin
tend to have more severe symptoms; the skin can im-
prove in the summer and reappear or exacerbate in the
winter.

Signs and Symptoms
Keratosis pilaris occurs from hyperkeratinization of the
stratum corneum. The excess skin is slow to shed and
clogs the hair follicles, forming skin-colored plugs that
may become inflamed. These plugs appear as small,
evenly spaced papules on the upper arms, thighs, 
buttocks, and sometimes the face. The skin may feel
coarse and rough. Often the papules are mistaken for
acne vulgaris.

Diagnostic Procedures
Keratosis pilaris is often considered a cosmetic 
condition but not associated with medical compli-
cations, a dermatologist is most likely to be sought
for consultation. A physical examination of the af-
fected area and a medical history is sufficient for 
diagnosis.

Treatment
Removal of the buildup of keratin to improve the 
appearance of the skin is the most effective treatment.
Lotions, creams, or ointments containing ammonium
lactate, alpha hydroxy acid, urea, glycolic acid, or 
salicylic acid can be used to exfoliate the skin. Topical
retinoids promote cell turnover. Hyperpigmentation
of the affected areas can occur after recurrent bouts of
flare-ups and healing. Certain types of keratosis pilaris
respond well to laser therapy.

Complementary Therapy
No significant alternative therapy is indicated.

CLIENT COMMUNICATION

Advise clients to not use harsh methods to exfoliate
the skin, such as scrubbing, pumice stones, or pick-
ing at the bumps. This can lead to infection and
scarring.

Prognosis
With treatment prognosis is good, but if treatment is
discontinued, keratosis pilaris will return.

Prevention
There is no known prevention for keratosis pilaris.

ALOPECIA AREATA
ICD-10: L63.8 or L63.2 

Description
Alopecia areata is the absence or loss of hair, especially
on the head. The two types are (1) scarring alopecia,
where there is fibrosis, inflammation, and loss of hair
follicles, and (2) nonscarring alopecia, where the hair
shafts are gone but the hair follicles are preserved,
making this type of alopecia reversible.

Etiology
Current evidence indicates that alopecia areata is the re-
sult of an abnormal immune response. Scarring alopecia
may result as a consequence of certain systemic illnesses,
such as lupus erythematous and cutaneous metastases, as
well as some forms of dermatitis. Nonscarring alopecia
is caused by the use of certain drugs and may occur as a
consequence of chemotherapy or radiation therapy (caus-
ing total loss of all body hair), a hormonal imbalance, 
or trauma. Causes of trauma include mechanical pulling
of the hair, use of rollers or rubber bands, braiding, or 
exposure to heat and chemicals. In some cases, alopecia
is not related to any specific pathological process. Among
men, alopecia seems to be part of the aging process. This
form of the condition, called male pattern baldness, seems
to be related to levels of the hormone androgen and may
be genetically determined. In infants, alopecia is a com-
mon, temporary physiological condition.

Signs and Symptoms
Alopecia may occur gradually with advancing age, or it
may be more sudden, occurring all at once or in patchy
spots (Fig. 8.8).

Diagnostic Procedures
The visual examination may be all that is necessary, but
the cause must be determined, too. A detailed health
history will be taken. A complete examination of the
skin and oral mucosa may be combined with a biopsy
and direct immunofluorescence microscopy.

Treatment
Treatment varies with the cause of alopecia. There is
no treatment for scarring alopecia. In nonscarring
alopecia, spontaneous regrowth may occur, requiring
no treatment in about 50% of cases. If the cause is a
change in androgen levels, medications may be or-
dered. Minoxidil preparations may be used to treat
male pattern baldness. The oral medication finasteride
can prevent the shrinkage of hair follicles and prevent
hair loss. Another treatment is surgical redistribution
of hair follicles by autografting.

Complementary Therapy
Advise clients to massage the scalp with their fingers
daily. A mixture from one part rosemary oil and two
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parts almond oil may be used. The oils of cedarwood,
lavender, and thyme also show promise.

CLIENT COMMUNICATION

Alopecia is visual; therefore, it is important to
help clients psychologically handle comments 
or stares, if they are bothersome. A referral to
specialty shops that fit wigs and toupees may 
be helpful to those who are especially sensitive
about their baldness. Today, male baldness is
quite popular.

Prognosis
The prognosis depends on the cause. Alopecia due to
scarring is permanent.

Prevention
There is no known prevention for some forms of alope-
cia. For others, early treatment of any disease known to
cause alopecia is essential.

FURUNCLES AND CARBUNCLES
ICD-10: L02.02 or L02.03 

Description
A furuncle, or boil, is an abscess involving the entire
hair follicle and adjacent subcutaneous tissue. A car-
buncle consists of several furuncles developing in 
adjoining hair follicles with multiple drainage sinuses
(Fig. 8.9). The most common sites of these lesions
are hairy parts of the body exposed to irritation, pres-
sure, friction, or moisture.

Etiology
Infection by staphylococcal bacteria is the most com-
mon cause. Predisposing factors include diabetes mel-
litus, nephritis, hematologic malignancies, debilitation,
and an infected wound elsewhere in the body. Both 
furuncles and carbuncles are more common in clients
who live in hot climates.

Signs and Symptoms
Affected portions of skin may be extremely tender,
painful, and swollen. The abscess may eventually enlarge,
soften, and open, discharging pus and necrotic material.
Erythema and edema may persist at the site for days or
weeks. A mild fever may accompany this condition.
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Figure 8.8  Alopecia areata. Well-defined areas of complete
hair loss. (From Goldsmith, LA, Lazarus, GS, and Tharp, MD: Adult and 

Pediatric Dermatology: A Color Guide to Diagnosis and Treatment. Philadelphia: 
F.A. Davis, 1997, p 473, with permission.)

Figure 8.9  Carbuncle. (From Goldsmith, LA, Lazarus,
GS, and Tharp, MD: Adult and Pediatric Dermatology: A

Color Guide to Diagnosis and Treatment. Philadelphia: 
F.A. Davis, 1977, p 364, with permission.)
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Diagnostic Procedures
Diagnosis is made on the basis of the appearance of the
characteristic lesion. There may be slight leukocytosis,
as evidenced through a complete blood count (CBC).
Gram stains of the purulent content will reveal the
causative organism.

Treatment
The boil should never be squeezed, because doing so 
destroys the protective wall that localizes the infection.
The infected area must be cleansed with soap and water,
and hot, wet compresses should be applied. Antibiotic
agents are frequently prescribed. Surgical incision and
drainage by the PCP may be necessary after the lesion
is mature. If the buttock is the affected area, bed rest
may be required for healing.

Complementary Therapy
It may be beneficial for clients to eat plenty of green,
yellow, and orange vegetables. Encourage clients to 
increase fluid intake, especially water with an added 
teaspoon of fresh lemon juice. Garlic, beta-carotene,
and vitamin A supplements may be ordered. Oils from
vitamins E and A, honey, and some zinc oxide may be
beneficial as a topical application. Tea tree oil has been
used for centuries as an antiseptic, antibiotic, and anti-
fungal agent. It may help relieve discomfort and speed
healing when applied to the lesion.

CLIENT COMMUNICATION

If topical ointments are ordered, instruct clients to
wear gloves when touching the afflicted area.
Cleanliness is paramount. Bedsheets, clothes, or
soiled dressings that have drainage must be cleaned
or disposed of properly. Further infection must be
prevented. A good nutritional diet is recommended
to promote healing.

Prognosis
The condition may recur for months or years. Compli-
cations from carbuncles may include bacteremia, a
condition of bacteria in the blood.

Prevention
Prevention of furuncles and carbuncles includes good
personal hygiene and prevention of any infectious
process.

PEDICULOSIS
ICD-10: B85.X

Description
Pediculosis is skin infestation with lice, a parasitic insect
affecting millions of individuals each year. The body

(pediculosis corporis), the scalp (pediculosis capitis—
quite common in schoolchildren), and the pubic area
(pediculosis pubis) are the typical sites for infestation to
occur.

Etiology
The lice feed on human blood and lay their eggs, or nits,
in body hair or clothing, and the eggs hatch, feed, and
mature in 2 to 3 weeks. The louse bite injects a toxin in
the skin. Pediculosis capitis is more common in people
with long hair. Pediculosis is more common in people
who live in overcrowded places with inadequate facili-
ties. The lice thrive on clean hair, which allows lice to
get a better hold. The parasite can be transmitted via 
infected clothing, hats, combs, bedsheets, and towels.
Pubic lice may be acquired through sexual intimacy
with an infested person.

Signs and Symptoms
Intense pruritus and evidence of nits (eggs) on hair
shafts (Fig. 8.10) or lice on clothing or on skin are the
most common signs and symptoms. There may be gross
excoriation of patches of skin and pyoderma, an acute,
pus-causing, inflammatory skin disease. Rashes or
wheals may develop.

Diagnostic Procedures
Visual examination is typically all that is necessary to
diagnose pediculosis. Nits can be found on the hair,
body, or clothing.

Treatment
For scalp lice, permethrin cream rinse is rubbed into the
hair for 10 minutes. This step is followed by the use of
a fine-tooth comb to remove lice and nits. A shampoo
containing lindane or pyrethrin compounds with piper-
onyl butoxide may be used. Resistant infestations can
be treated with a lotion containing malathion. Body lice
must be removed by washing with soap and water. All
clothing and bedding must be washed or dry cleaned.
The PCP will help clients decide if chemical treatment
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Head louse

Louse eggs (nits)

Figure 8.10  Head louse and louse eggs (nits).
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is necessary. Pubic lice may be treated with creams, 
lotions, or shampoos.

Complementary Therapy
Substances that coat the lice, thereby trapping and suf-
focating them, also may be used. These substances in-
clude petroleum jelly, herbal oil, and mayonnaise. After
this application, the nits and lice should be combed out
with a small-toothed comb. This is best done by sec-
tioning of the hair. Soaking the hair in a solution of
equal parts water and white vinegar and then wrapping
the wet scalp in a towel for at least 15 minutes may help
facilitate removal.

Prognosis
The prognosis for pediculosis is excellent with treatment,
but complications include severe pruritus, pyoderma,
and dermatitis, which can be treated with antipruritics,
systemic antibiotics, and topical corticosteroids.

Prevention
Prevention of pediculosis includes practicing good 
hygiene, avoiding contact with infested persons, and not
sharing combs, brushes, or clothing.

CLIENT COMMUNICATION

With pediculosis capitis, it can be difficult to comb
the hair with a fine-toothed comb; however, it must
be done to remove all nits. Instruct clients that it
may be necessary to pick off the nits with the fin-
gernail, one by one. Because the condition spreads
rapidly, it is important to start the treatment im-
mediately and to inspect each family member daily
for at least 2 weeks to check for infestation. All
family members should be instructed in the control
of infestation. Bedding and clothing should be
washed in hot water or dry cleaned.

DECUBITUS ULCERS
ICD-10: L89.XX

Description
A decubitus ulcer is a localized area of dead skin and
subcutaneous tissue.

Etiology
These lesions are caused by impairment of the blood
supply to the affected area as a result of persistent pres-
sure against the skin surface. The condition is most fre-
quently a consequence of prolonged immobilization and
is often seen in debilitated, unconscious, or paralyzed
individuals. Those with weak circulation, especially eld-
erly persons, are at greatest risk for developing decubitus
ulcers.

Signs and Symptoms
Early signs of decubitus ulcer include shiny, reddened
skin, usually appearing over a bony prominence (stage 1).
If not treated quickly, the ulcer may become more seri-
ous when skin is swollen and shows a blister (stage 2).
A craterlike ulcer that goes deeper into the skin (stage 3)
and a deep ulcer that goes into fat, muscle, or bone
(stage 4) are very serious (Fig. 8.11). If the ulcer be-
comes infected, it will be foul-smelling and purulent.
Pain may or may not accompany the lesion.

Diagnostic Procedures
Visual examination of the lesion usually is sufficient to
establish the diagnosis. Wound culture and sensitivity
testing may be performed to isolate the causative organ-
ism if infection is suspected.

Treatment
Skin pressure must be alleviated and excellent skin hy-
giene provided. The affected area must be kept clean
and dry. Topical antibiotic powders may be prescribed.
Surgery may be necessary in severe cases. Research is
now being done using honey preparations, hyperbaric
oxygen, and chemicals to stimulate cell growth.

Complementary Therapy
Apply a paste made with vitamin E oil, zinc oxide, and
goldenseal powder to the affected area. Daily baths with
gentle soaps containing aloe vera and exposure to suffi-
cient natural light may be helpful.

CLIENT COMMUNICATION

It is important to discuss with clients proper posi-
tioning when sitting or lying to best alleviate pressure
points. Frequent movement should be encouraged
whether clients are in bed, in a wheelchair, or sitting
for long periods of time. Advise clients to ambulate
as often as possible and remain active. If there is 
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REALITY EPISODE

Karla is in second grade, and last week she brought home a
letter from school alerting parents that head lice had been
found on several students. When she came home from
school yesterday, her mother noticed that Karla was fre-
quently scratching her head. When her mother asked her
what was wrong, Karla answered, “My head itches and feels
crawly.” Upon inspection of Karla’s hair, her mother found
what resembled grains of sand close to Karla’s scalp. When
she tried to brush the grains away, they held to the hair
strand. Karla’s scalp was also red and bumpy.

What condition does Karla have?
What should her mother do now?

❉

4451_Ch08_155-184  28/12/15  3:28 PM  Page 166



decreased sensory perception, teach them how to ob-
serve for potential ulcer formation. Teach clients to
rub or massage vulnerable areas if indicated. Mini-
mize moisture formation whenever possible, because
moist areas provide an environment conducive to
bacterial formation.

Prognosis
The sooner the decubitus ulcer is diagnosed and treated,
the better is the prognosis. The healing process generally
is slow and tedious.

Prevention
Prevention includes frequent repositioning of clients
who are immobilized and gentle massage of pressure
areas to increase circulation. Pressure-relieving devices
are proven to be helpful in prevention and include high-
density foam, air, or liquid mattress overlays or soft
moisture-absorbing padding.

CORNS AND CALLUSES
ICD-10: L84 

Description
Corns are horny indurations (hardened tissue) and
thickenings of the stratum corneum, the outermost
or horny layer of the epidermis. Corns have a central
keratinous core. Calluses are localized hyperplasia (in-
creased growth) of the stratum corneum. A callus ex-
hibits as a lesion with an indefinite border. Corns and
calluses usually appear on areas of the body that receive
repeated trauma, especially the feet.

Etiology
Both conditions may be caused by pressure or friction
from ill-fitting shoes, orthopedic deformities, or
faulty weight-bearing. Persons who expose their skin
to repeated trauma, such as manual laborers or string
instrument players, are prone to calluses. Also, indi-
viduals with diabetes, peripheral vascular disease, 
arteriosclerosis, or impaired circulation are more apt
to develop corns and calluses. Corns occur on any 
toe, but more commonly the small toe or great toe are
involved.

Signs and Symptoms
Tenderness and pain are common symptoms. Corns
have a glassy core, are smaller and more clearly defined,
and are more painful than calluses.

Diagnostic Procedures
A physical examination of the affected area along with
a medical history are usually sufficient for diagnosing
corns and calluses.

Treatment
Treating the underlying cause, if known, is essential.
Treatment consists of relieving pressure or friction
points along the skin as soon as possible. A keratolytic
ointment may be used in the treatment of a callus. 
Orthopedic devices may be made to remove the pres-
sure points. Surgical debridement, or the removal of
dead or damaged tissue under local anesthetic, may be
necessary. Local injections of corticosteroids to relieve
pain may be tried. Metatarsal and corn pads may be
worn to relieve pain and pressure.
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Figure 8.11  Deep decubitus ulcer over
bony prominence. (From Goldsmith, LA,
Lazarus, GS, and Tharp, MD: Adult and Pediatric

Dermatology: A Color Guide to Diagnosis and

Treatment. Philadelphia: F.A. Davis, 1977, p 445,
with permission.)
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Complementary Therapy
For corns on the feet, hot Epsom salt foot baths fol-
lowed by rubbing the affected area with fresh lemon
juice is helpful. Aloe vera and castor oil may be rubbed
on the corns twice daily.

CLIENT COMMUNICATION

It is important to educate clients about wearing
well-fitting shoes that do not rub or hurt any corns
presently on the feet. If the corn or callus is painful,
soaking in warm water may help alleviate the pain.
Keeping the feet dry after bathing or showering is
helpful. Careful observation of reddened areas on
the foot will help in prevention.

Prognosis
The prognosis for corns and calluses is good with proper
care and if the causative factor is removed.

Prevention
Prevention of corns or calluses includes wearing well-
fitting shoes and avoiding any trauma to the feet or
hands.

DERMATOPHYTOSES
ICD-10: B35.X

Description
Dermatophytosis is a chronic, superficial fungal infec-
tion. It can occur in the scalp (tinea capitis), body (tinea
corporis), nails (tinea unguium), feet (tinea pedis), or
groin (tinea cruris).

Etiology
Dermatophytosis is caused by several species of fungi
that have the ability to invade the keratinous structures
of the body. The infection is transmitted by direct con-
tact with the fungus or its spores. Infection is more
likely if the skin is traumatized, or infection can occur
through the use of fomites—inanimate objects on
which disease-causing organisms can be carried. Com-
mon fomites are towels or shoes. Infection can occur
when the skin is chaffed, roughened, or abraded, or
in cases of poor hygiene. It is the most common super-
ficial fungal infection in children, but it is rare in adults.

Signs and Symptoms
• Tinea capitis is a persistent, contagious, often epi-

demic infection occurring most frequently in chil-
dren. The child may be asymptomatic or have slight
itching of the scalp. The characteristic lesions are
round, gray, and scaly (Fig. 8.12).

• Tinea corporis, or ringworm, occurs on exposed skin
surfaces in persons with a history of exposure to 

infected domestic animals, especially cats. The 
lesions are ringed and scaled with small vesicles.

• Tinea unguium is usually asymptomatic. The infec-
tion frequently starts at the tip of one or more 
toenails, with the affected nail appearing lusterless,
brittle, and hypertrophic.

• Tinea pedis, or athlete’s foot, causes intense, persistent
itching—this is its most common presenting symp-
tom. Burning, stinging, and pain may result. The 
entire sole may become inflamed and dry with exfoli-
ation and fissuring.

• Tinea cruris, or jock itch, may be associated with
tinea pedis and often occurs among male athletes. 
It is characterized by red, raised, sharply defined,
itching lesions in the groin.

Diagnostic Procedures
Diagnosis is dependent on the location and appear-
ance of the skin lesion. The suspected lesions may be
cultured to isolate the fungus; however, this procedure
is unnecessary because most superficial fungi are 
sensitive to topical and oral antifungal agents. The
most sensitive test for superficial fungal infections is
the potassium hydroxide (KOH) examination, which
involves placing the hair or scales of the lesion on a
microscopic slide with a few drops of KOH solution.
The KOH dissolves the keratinous material for better
visualization.
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HERMAN(c) is reprinted with permission from LaughingStock Licensing Inc., Ottawa,
Canada. All rights reserved.
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Treatment
It may be necessary to treat the lesions by applying a
topical fungicidal medication. Extreme caution is nec-
essary when applying such preparations because they are
strong irritants. Some oral medications may be pre-
scribed, but these must be taken with caution as well
because of their side effects. The affected area of skin
must be kept as dry and clean as possible. Loose-fitting
clothing should be worn, and it should be changed fre-
quently. Exercise and activity may need to be limited
for a time to prevent excessive perspiration.

Complementary Therapy
It is recommended that clients keep affected areas ex-
posed to fresh air and sunlight as much as possible and
keep the areas clean and dry. Tea tree oil and liquid
from grapefruit seed extract, available in health food
stores, is a helpful remedy. Advise clients to apply a
light coating of either mixture on the affected areas
three to four times daily and add two cloves of raw garlic
(that can be cut up and served in food), which is a
known antifungal agent, to the daily diet. 

CLIENT COMMUNICATION

Educate clients regarding the spread of fungal in-
fections and how the infection can be avoided.
Public showers or dressing rooms in gymnasiums
may harbor fungal organisms. Remind clients to
be cautious of their environment.

Prognosis
All forms of dermatophytosis tend to be chronic and
persistent. Scrupulous management is required to resolve
the condition. Even so, recurrences may be common.

Prevention
Following proper hygiene practices is the best means of
preventing dermatophytosis.

SCABIES
ICD-10: B86 

Description
Scabies is an age-old skin infection that is the result of
infestation by the itch mite. It is endemic in some parts
of the world, affecting about 300 million individuals,
most commonly children younger than age 2.

Etiology
The infection is caused by the Sarcoptes scabiei var. 
Hominis, commonly called the itch mite or sarcoptic
mange. Mites live their entire lives in the skin of hu-
mans, causing chronic infection. Scabies is transmitted
through skin or intimate contact. The adult mite can
survive outside a human host for only 2 to 3 days.

Signs and Symptoms
The itching intensifies at night. The lesions are usually
excoriated and may appear threadlike. They are about
3/8 inches long and commonly appear between fingers,
on wrists, on elbows, in the axilla, at the waist, on nip-
ples and buttocks, and on genitalia.

Diagnostic Procedures
Visual examination of the area may be sufficient. A drop
of mineral oil is placed over the burrow made by the
mite, and superficial scrapings are taken. The scrapings
can then be placed under a microscope to determine if
ova or mite feces are indicated.
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Figure 8.12  Patchy tinea capitis with
broken hair stubs and spots of early
inflammation, or kerion formation.
(From Goldsmith, LA, Lazarus, GS, and Tharp,
MD: Adult and Pediatric Dermatology: A Color

Guide to Diagnosis and Treatment. Philadelphia:
F.A. Davis, 1997, p 174, with permission.)
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Treatment
The application of a pediculicide, such as permethrin,
lindane cream, or crotamiton, left on for 8 to 12 hours
a day for about 5 days is the treatment of choice. An-
tipruritics and oral antihistamines can reduce itching.
Unfortunately, health-care agencies in developing 
nations may not be able to provide individuals with
complete treatment.

Complementary Therapy
No significant alternative therapy is indicated.

CLIENT COMMUNICATION

Instruct clients that the prescribed cream is to be
applied from the neck down, covering the entire
body. Clients should wait 15 minutes before dress-
ing and not bathe for 8 to 12 hours. Contaminated
clothing and bedding should be washed in hot
water. Teach clients how to avoid contamination
and to practice good hand-washing techniques.

Prognosis
With treatment, the prognosis for scabies is good. In-
tense scratching can lead to secondary bacterial infec-
tion, which may require antibiotic treatment.

Prevention
The best prevention of scabies is to practice good hygiene.

IMPETIGO
ICD-10: L40.1 

Description
Impetigo is a contagious superficial skin infection
marked by a vesicle (a small, fluid-filled blister) or a
bulla (a large, fluid-filled blister) that becomes pustular,
ruptures, and forms a yellow crust.

Etiology
The disease is usually caused by streptococcal or staphy-
lococcal bacteria that enter the skin through a cut or 
lesion. Predisposing factors include poor hygiene, mal-
nutrition, and anemia. Impetigo occurs more frequently
in clients who live in warm climates. It is more common
among infants and small children but can occur occa-
sionally among older children and adults.

Signs and Symptoms
The lesions of impetigo begin as macules, vesicles, and
pustules, usually accompanied by pruritus. The primary
lesion ruptures, leaving a honey-colored serous liquid.
The liquid hardens, and a thick, yellow crust eventually
forms over the infected site. Impetigo can occur any-
where, but it is most common on the mouth, nose,

neck, or extremities. Satellite lesions may appear as a
result of autoinoculation. Erythema with ulcerations
and scarring may result.

Diagnostic Procedures
The characteristics of the lesions assist in the diagnosis
of impetigo. Viewing a Gram stain, which is a method
of differentiating between bacteria, of the vesicle fluid
under the microscope typically confirms the infection.

Treatment
Antibiotics are essential; topical and/or oral antibiotic
treatment may be used. Thorough cleansing of the le-
sions is necessary two to three times daily. Impetigo is
highly contagious and can spread to other parts of the
body as well as other family members.

Complementary Therapy
No significant complementary therapy is indicated.
However, it is noted that soaking the infected area with
1 tablespoon of white vinegar mixed in 1 pint of water
for 20 minutes can help remove the scabs.

CLIENT COMMUNICATION

Cleanliness is paramount. If topical treatment is
ordered, it is important to bathe the skin with a
soap solution at the lesion site before applying the
medication. Instruct clients and family to wear
gloves when applying the medication or bathing
the skin. Each person should have a separate towel
or washcloth. Limit direct contact with the in-
fected person.

Prognosis
The prognosis for impetigo is good.

Prevention
Prevention of impetigo includes good hygiene and
avoidance of infected persons.

WARTS
ICD-10: B07.X

Description
Warts (verrucae) are benign, circumscribed, elevated
skin lesions resulting from hypertrophy of the epidermis
(Fig. 8.13). Warts may be solitary or clustered, occur-
ring most often on the exposed surfaces of the skin.
There are five types of warts:

• Common warts appear most often on the hands, but
they may be located anywhere on the body. They 
are rough, shaped like a dome, and gray-brown in
color.
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• Plantar warts grow on the soles of the feet. They
look like hard, thick patches of skin and often cause
pain when walking.

• Flat warts usually appear on the face, arms, or legs.
They are smaller than a pencil eraser, are flat, and
can be pink, brown, or yellow.

• Filiform warts are seen near the mouth, nose, or beard
area. They are the same color as the skin and have
growths looking like threads sticking out of them.

• Periungual warts grow under and around the toe-
nails and fingernails. They are rough bumps with 
an uneven surface and can affect nail growth.

Children between ages 12 and 16 are affected most
frequently.

Etiology
Warts are caused by infection from papillomaviruses,
each tending to infect different parts of the body. In
general, the mode of transmission is through direct con-
tact or autoinfection (spreading infection from one area
of the body to another).

Signs and Symptoms
Warts are usually asymptomatic except when they occur
on weight-bearing areas. The size, shape, and appear-
ance of warts vary widely. Tenderness and itching may
accompany the lesions.

Diagnostic Procedures
Visual examination of the wart is usually sufficient for
diagnosis.

Treatment
Warts may be removed with carbon dioxide–applied laser
therapy, salicylic acid plasters, surgical excision,
cryosurgery, or keratolytic (peeling) agents. Immunother-
apy may be tried for resistant warts. Treatment can be
tedious and often is painful.

Complementary Therapy
Twice daily, clients can apply a mixture of garlic oil, 
vitamin E oil, castor oil, and vitamin A with a drop of
zinc oxide cream to the affected area. Cover the area
after each application and have the client repeat this
treatment for 10 days.

CLIENT COMMUNICATION

Instruct clients to avoid irritation to the area, to not
scratch or pick the warts, and to follow prescribed
treatment.

Prognosis
Spontaneous cures occur in about 50% of cases, but
warts may resist any treatment, and recurrences are fre-
quent. Secondary infection and scarring are possible.

Prevention
Because warts can be transmitted via direct contact, the
best preventative measure is to have clients avoid touch-
ing any warts.

VITILIGO
ICD-10: L80 

Description
Vitiligo is a disorder in which the melanocytes, pigment-
producing cells of the skin, are destroyed or cease pro-
ducing melanin (Fig. 8.14). The result is depigmentation
or white patches on the skin and mucous membranes.
See the National Vitiligo Foundation at http://nvfi.org
for more information.

Etiology
Vitiligo affects about 0.5% to 1% of the world popula-
tion. There are 1 to 2 million cases in the United States.
It affects both genders and all races equally, though it
is more noticeable on people with darker skin tones.
Half of those affected show the disorder before age 20,
though most develop it before age 40. The cause of vi-
tiligo is not known, but it appears to be genetically de-
termined or an autoimmune disorder. Nearly 30% of
people with vitiligo have a family member with the con-
dition. Some autoimmune diseases, such as hyperthy-
roidism, adrenocortical insufficiency, and pernicious
anemia, are associated with vitiligo.

Signs and Symptoms
Depigmentation or white spots on the skin appear most
often on those areas exposed to sunlight, such as the face,
lips, hands, and feet. White patches also commonly occur
in the armpits, navel, groin, genital, and rectal areas. Vi-
tiligo appears in three patterns: (1) focal pattern, which is
limited to one or a few areas; (2) segmental pattern, which
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Figure 8.13  Common wart.
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affects only one side of the body; and (3) generalized pat-
tern, which is the most common type and occurs sym-
metrically on both sides of the body. Those with
generalized vitiligo may have premature graying of scalp
hair, facial hair, eyebrows, and eyelashes. Generalized vi-
tiligo is usually progressive, and the rate can vary, either
developing slowly over many years or occurring rapidly.

Diagnostic Procedures
A physical examination of the affected area and a med-
ical history showing sunburn, trauma, premature gray-
ing, stress, or physical illness 2 to 3 months before
depigmentation occurred and a family history of vitiligo
or other autoimmune disease are sufficient to determine
the condition. Skin biopsy with microscopic examina-
tion showing a lack of melanocytes confirms diagnosis.
Blood tests to check for anemia, thyroid function, and
a CBC are also performed.

Treatment
Treatment is generally an attempt to repigment the white
areas. Topical corticosteroids may repigment the area 
but take at least 3 months to show results. Psoralen and
ultraviolet A therapy repigment the skin by oral admin-
istration or topical application of psoralen followed by
exposure of the skin to ultraviolet light. Side effects are
severe blistering, sunburn, and increased risk of cataracts,
especially in children under age 10. Clients may also 
experience nausea, vomiting, abnormal hair growth, and
hyperpigmentation. For those with depigmentation on
50% or more of the skin, monobenzone is applied to

pigmented areas until they lighten to match depigmented
areas. Skin grafts of autologous skin from an area of 
pigmentation to one without pigmentation can be at-
tempted. Grafting is expensive and time-consuming, and
results may not be acceptable to all clients. Micropig-
mentation or tattooing has shown good results, especially
around the lip area.

Complementary Therapy
The client may take ginkgo biloba orally three times a day.
Ginkgo is a potent antioxidant, anti-inflammatory, and
immune-modulating herb. Research indicates that vitiligo
may be the result of free-radical damage to the skin and
that ginkgo prevents further damage. Ginkgo causes a
blood-thinning effect in some individuals, so people on
anticoagulant medication should avoid taking it unless
under the direct supervision of a PCP. The use of ginkgo
biloba should be reported prior to any surgical procedure.

CLIENT COMMUNICATION

Vitiligo can be emotionally and psychologically dis-
tressing, and it is important to reassure the client
that there are ways to minimize the appearance of
the depigmented skin. While treatment is being es-
tablished, makeup and self-tanners can be used to
cover and conceal areas of depigmentation.

Prognosis
Vitiligo is a chronic condition, and the prognosis is un-
predictable. For less than one-third of clients, the de-
pigmentation stops progressing and remains stable for
a lifetime. Spontaneous repigmentation of the skin may
occur in 30% of those with the condition. Even with
treatment, vitiligo may not be fully reversed.

Prevention
There is no known prevention for vitiligo.

SCLERODERMA
ICD-10: M34.X

Description
Scleroderma, also called systemic sclerosis, is a progressive,
chronic, connective tissue disease characterized by dif-
fuse fibrosis of the skin and internal organs. In systemic
scleroderma, both skin and internal organs are involved.
The disease exhibits degenerative and fibrotic changes
in skin, blood vessels, skeletal muscles, and internal or-
gans, such as the esophagus, gastrointestinal (GI) tract,
thyroid, lungs, and heart.

Etiology
The specific cause is unknown, but scleroderma ap-
pears to be an autoimmune disorder. Women are more
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Figure 8.14  Vitiligo. (From Gylys, BA, and Wedding, ME: Medical Terminology

Systems: A Body Systems Approach, ed. 4. Philadelphia: F.A. Davis, 2009, p 87.)
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frequently affected than men, especially those ages 30
to 50. It can be mild or severe.

Signs and Symptoms
Raynaud phenomenon (discoloration of the fingers
or toes after exposure to changes in temperature) is 
usually the first symptom, followed by pain, stiffness,
and swelling of the fingers and joints. Calcium deposits
appear in connective tissue. The skin becomes thick,
shiny, and taut. 

Contractures eventually develop. GI symptoms in-
clude heartburn, reflux, diarrhea, constipation, weight
loss, dysphagia, and malabsorption. In the late stage,
cardiac and pulmonary fibrosis cause arrhythmias and
dyspnea.

Diagnostic Procedures
The typical cutaneous clinical picture helps pinpoint the
disease. Hand, chest, and GI x-rays may show systemic
changes. Blood studies show an elevated erythrocyte
sedimentation rate (ESR) and a positive antinuclear an-
tibody test. Urinalysis may indicate renal involvement.
A skin biopsy may be done.

Treatment
Treatment is palliative. Chemotherapy with immuno-
suppressive drugs may be tried. Corticosteroids and
colchicine have shown some success in stabilizing
symptoms. Raynaud phenomenon may be treated with
vasodilators and antihypertensive drugs. Any digital ul-
cerations require immediate treatment.

Complementary Therapy
Physical and occupational therapy can help clients man-
age pain and increase their mobility and strength. Re-
laxation and meditation have been helpful in reducing
the stress levels.

CLIENT COMMUNICATION

Remind clients not to have fingerstick blood tests
because of poor blood circulation. Air-conditioning
may aggravate Raynaud phenomenon.

Prognosis
The disease course is quite variable. The prognosis is
poor, with death usually resulting from renal, cardiac,
or pulmonary failure. About 30% of individuals with
the disease die within 5 years of diagnosis. There is no
cure for scleroderma.

Prevention
There is no known prevention of scleroderma except to
prevent complications of the disease. The client is to
avoid cold, stress, and trauma.

Dermatitis
Dermatitis is a common inflammation of the skin
manifested by itching, redness, and the appearance of
various skin lesions. The disease may be acute, suba-
cute, or chronic. The following forms of dermatitis are
considered here: seborrheic dermatitis, contact der-
matitis (including latex allergy), atopic dermatitis, and
neurodermatitis.

Complementary Therapy
The complementary therapies for the three forms of der-
matitis are quite similar and are included here. Identi-
fying any food allergens may be the first step. Common
allergens are milk and wheat products. Many people also
have allergic reactions to certain fabrics such as wool, to
metals in jewelry, or to any number of chemicals found
in makeup and body lotions and creams. There are toxic
plants, such as poison ivy or poison oak, to consider.
Once the offending allergens are found, they should be
avoided.

Nutritional therapy may be useful and is likely to in-
clude vitamin B complex, acidophilus, zinc, and mag-
nesium. Probiotic supplements have shown promise.
Cold compresses can help control pain and itching. A
mix of vitamin E, vitamin A, unflavored yogurt, a little
honey, and zinc oxide may be applied on the affected
area. Evening primrose oil applied directly to the cracks
and sore areas in the folds of the elbows and behind
the knees may promote healing, too. Aloe vera gel may
be beneficial on irritated skin. Adults can take 500 mg
of black currant oil twice a day for about 6 to 8 weeks
to reduce dermatitis. Phototherapy is often used with
success.

SEBORRHEIC DERMATITIS
ICD-10: L21.X

Description
Seborrheic dermatitis is a chronic functional disease of
the sebaceous glands marked by an increase in the
amount and often alteration in the quality of the seba-
ceous secretion. When the disease occurs in infancy, it
is called cradle cap and usually clears without treatment
by age 8 to 12 months. Seborrheic dermatitis also is
common in the diaper area, where it can be confused
with other forms of dermatitis.

Etiology
Seborrheic dermatitis is an idiopathic disease. It may
occur when individuals have a disease of the nervous
system, such as Parkinson disease. Persons with a stress-
ful medical condition such as having had a heart attack
also may develop this problem.
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Signs and Symptoms
The disease is characterized by skin eruptions on areas
of the scalp, eyelids, cheeks, beard, chest, axillae,
groin, or trunk that produce dry, moist, or greasy
scales (Fig. 8.15). The lesions are brown-yellow or red.
Such scaling produced by the scalp is commonly called
dandruff. The affected area of the skin frequently
itches and may appear reddened.

Diagnostic Procedures
The diagnosis is usually made on the basis of the med-
ical history and observation of the characteristic lesions.
The disease must be differentiated from psoriasis (see
the “Psoriasis” section in this chapter).

Treatment
Gentle shampooing with a mild shampoo is helpful in
treating cradle cap. Shampoos containing tar, salicylic
acid, or zinc pyrithione are often helpful in controlling
the scaling. Hydrocortisone creams may be prescribed
to relieve redness and itching.

CLIENT COMMUNICATION

Scrupulous skin hygiene and keeping the skin as dry
as possible are essential.

Prognosis
Seborrheic dermatitis is a chronic condition; however,
the prognosis is good, given effective treatment that

controls the disease. The presence of secondary infec-
tions may complicate treatment.

Prevention
There is no known prevention for seborrheic dermatitis.

CONTACT DERMATITIS
ICD-10: L24.X

Description
Contact dermatitis is any acute skin inflammation
caused by the direct action of various irritants on the
surface of the skin or by contact with a substance to
which an individual is allergic or sensitive. These aller-
gens are harmless to most people, but some individuals
are born with or develop a hypersensitivity to certain 
allergens.

Etiology
A wide variety of animal, vegetable, and mineral sub-
stances may induce contact dermatitis. These may include
drugs, acids, alkaline, and resins from such plants as poi-
son ivy, poison oak, or poison sumac. Some individuals
are even sensitive to the composition of certain metals
and may experience contact dermatitis as a consequence
of wearing jewelry. Others may develop dermatitis as a
result of wearing latex gloves or wool fibers.

Signs and Symptoms
The symptoms include erythema and the appearance of
small skin vesicles that ooze, scale, itch, burn, or sting.
The affected area may be hot and swollen.

Diagnostic Procedures
Diagnosis is usually made on the basis of the appear-
ance of the inflamed skin. A medical history reveal-
ing prior outbreaks of the condition and the location
of the affected area of skin may help in isolating the
specific irritant or allergen. A patch test with the 
offending agent may be done to determine the exact
irritant.

Treatment
The skin surface must be thoroughly cleansed of the
suspected irritant. Topical corticosteroid lotions or
creams may be the treatment of choice.

CLIENT COMMUNICATION

Explain to clients the importance of avoiding all
contact with any particular allergen. This awareness
necessitates careful label reading.

Prognosis
Contact dermatitis is generally self-limiting. The prob-
lem tends to recur if the individual is re-exposed to the
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Figure 8.15  Seborrheic dermatitis. (From Goldsmith, LA, Lazarus, GS,
and Tharp, MD: Adult and Pediatric Dermatology: A Color Guide to Diagnosis and

Treatment. Philadelphia: F.A. Davis, 1997, p 90, with permission.)
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particular irritant or allergen. It can take 2 to 4 weeks
to resolve.

Prevention
The best prevention for contact dermatitis is avoidance
of known allergens or irritants.

LATEX ALLERGY
ICD-10: T65.81XX

Description
Latex allergy is identified specifically here because so
many health-care professionals are faced with this im-
mune reaction. However, it generally is not thought of
as a major form of dermatitis in the medical commu-
nity; rather it is treated as contact dermatitis. This al-
lergy is a hypersensitivity to products containing latex
derived from the rubber tree. The reaction can range
from local dermatitis to the very serious anaphylactic
shock.

Etiology
Individuals with a history of asthma or other allergies,
especially to bananas, avocados, and tropical fruits,
seem to be at higher risk. Anyone with frequent con-
tact with latex-containing products is at risk. The risk
increases with each exposure. Medical and dental pro-
fessionals are especially at risk because of their wide use
of latex gloves.

Signs and Symptoms
The mild signs and symptoms are itchy skin, swollen
lips, nausea and diarrhea, and red, swollen eyes. Signs
of anaphylactic shock include hypotension, tachycardia,
difficulty breathing, and bronchospasm. Anaphylactic
shock is a medical emergency.

Diagnostic Procedures
A blood test for latex sensitivity that measures specific
immunoglobulin E (IgE) antibodies against latex can
confirm the diagnosis. Anyone reporting even mild ir-
ritation from activities such as inflating a balloon or
wearing latex gloves should be suspected of having the
allergy.

Treatment
The best treatment is avoidance of any products con-
taining latex. Common nonmedical products include
balloons, cervical diaphragms, condoms, disposable
diapers, elastic stockings, glue, latex paint, bottle
nipples and pacifiers, rubber bands, and adhesive
tape. Medical and dental professionals should care-
fully read the labels on items used in their practice,
although the use of latex within medical environ-
ments is reducing. Latex is a common ingredient in
many items.

Complementary Therapy
No significant complementary therapy is indicated
other than avoidance of the known allergen.

CLIENT COMMUNICATION

Teach clients how to identify latex items, what the
dangers are, and how to prepare themselves and
family members for the possibility of anaphylactic
shock. Instructions should be given on the use of
an epinephrine autoinjector. It is recommended
that clients at risk wear a medical identification tag.
If undergoing a medical procedure, advise clients to
seek a latex-free environment.

Prognosis
The prognosis for latex allergy is good with proper at-
tention to avoidance of latex-containing products.

Prevention
Avoidance of latex-containing products, wearing a
medical identification tag, and being prepared to use an
epinephrine autoinjector, if necessary, are essential.

ATOPIC DERMATITIS (ECZEMA)
ICD-10: L20.XX

Description
Atopic dermatitis is an inflammation of the skin accom-
panied by intense itching, of unknown etiology. The
disease occurs in 3% to 5% of the population, mostly up
to age 5.

Etiology
Although the condition is idiopathic, it appears to have
allergic or hereditary components. It is more common
in whites and Asians. For approximately 70% of cases,
there is a family history of this disease, asthma, or allergic
rhinitis.

Signs and Symptoms
There will be pruritus and often severe characteristic le-
sions on the face, neck, upper trunk, and bends of the
knees and elbows (Fig. 8.16). Atopic dermatitis may
cause vesicular and exudative eruptions in children and
dry, leathery vesicles in adults.

Diagnostic Procedures
Observation of the skin and a medical history revealing
a family tendency toward developing atopic dermatitis
assist in diagnosing the condition. Serum IgE levels
may be elevated.

Treatment
Local and systemic agents may be prescribed to pre-
vent itching. Careful daily skin care and total avoid-
ance of known irritants are important. In addition,
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topical corticosteroid creams and ointments may be
prescribed. Skin moisturizer may be beneficial. Main-
taining high humidity with a room humidifier may
help. Phototherapy often helps reduce recurrences.

Complementary Therapy
It might be helpful to eliminate all milk and milk prod-
ucts from the client’s diet. Adults can take black current
oil twice a day; children should take only one-half of an
adult dose. This regimen may take 6 to 8 weeks to pro-
duce the desired results. Aloe vera gel and calendula 
lotion or cream may be applied to irritated skin.

CLIENT COMMUNICATION

Teach clients and family members to watch for any
secondary infection. Discourage the use of laundry ad-
ditives, and suggest ways to avoid offending irritants.

Prognosis
The prognosis is good, but the disorder itself can be frus-
trating to control, as it may have to be dealt with through-
out most of the individual’s life. Eczema can become
infected with bacteria and, less commonly, with viruses.

Prevention
The best prevention for eczema is avoidance of known
irritants.

NEURODERMATITIS
ICD-10: L28.1 or L28.0 

Description
Neurodermatitis, or lichen simplex chronicus or
scratch dermatitis, is a stubborn skin condition that

occurs when individuals excessively scratch an area of
skin. Scratching makes the individual itch more, so the
scratching continues until the affected skin becomes
thick and leathery. This condition is more common
between the ages of 30 and 50 and is seen more in
women than men.

Etiology
The cause of neurodermatitis is unknown. The prob-
lem begins when an irritant aggravates the skin and
triggers an itch. As the individual scratches, the itch
intensifies, forcing prolonged bouts of scratching.
Eventually, the individual is unable to stop the itch-
scratch cycle. This cycle may be less of a problem 
during activities when the client is distracted and less
aware of the itching and may be more irritating at rest
when the client is not distracted and can refocus on
scratching. Anxiety and stress can make itchiness
worse.

Signs and Symptoms
The signs and symptoms of neurodermatitis include
skin that itches in a particular area and then becomes
leathery or scaly. The area may have a raised and rough
patch that is darker than the rest of the skin.

Diagnostic Procedures
Patch testing may be helpful to determine any allergens.
Otherwise, visual examination of the skin’s appearance
is all that is necessary for diagnosis.

Treatment
Oral corticosteroids and/or antihistamines can reduce
inflammation and relieve the itching. Wet dressings 
applied to the affected area may be used. Antianxiety
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Figure 8.16  Nummular eczema. (From
Goldsmith, LA, Lazarus, GS, and Tharp, MD: Adult

and Pediatric Dermatology: A Color Guide to 

Diagnosis and Treatment. Philadelphia: F.A. Davis,
1997, p 294, with permission.)

4451_Ch08_155-184  28/12/15  3:28 PM  Page 176



medications or antidepressants may help individuals
“quiet” their tendencies to scratch.

Complementary Therapy
Black cumin oil or black seed oil can be applied topically
several times a day and has been shown to lessen itching
and heal the skin.

CLIENT COMMUNICATION

Advise clients that with treatment and stress relief,
neurodermatitis can be treated, but it may take
many months for the skin to return to a normal 
appearance.

Prognosis
If the itch-scratch cycle is not stopped, bacterial skin
infection can occur.

Prevention
The best preventative measure includes a cool bath
with baking soda or colloidal oatmeal to help break
the itch-scratch cycle. Advise clients to wear com-
fortable, nonirritating clothing, to keep stress under
control as much as possible, and to choose mild
soaps.

Herpes-Related Skin
Lesions

COLD SORES AND FEVER BLISTERS
ICD-10: B00.X

Description
Cold sores (see Chapter 14) and fever blisters are skin
eruptions occurring around the perimeter of the mouth,
lips, and nose or on the mucous membranes within the
mouth. Sometimes tingling and numbness may precede
or follow these eruptions. The condition affects people
of any age.

Etiology
These lesions are produced by the herpes simplex virus
type 1 (HSV-1). It is estimated that 9 out of 10 persons
have been exposed to HSV-1. This virus may lie dormant
within the body for extended periods, reactivating during
times of lowered resistance or emotional and physical
stress. Cold sores may erupt following a rise in body tem-
perature, such as during a common cold or even preceding
menstruation. In some instances, however, they may occur
before the onset of illness or for no apparent reason at all.

Signs and Symptoms
The characteristic lesions are small, pale vesicles ap-
pearing individually or in clusters, especially on the lips
or about the mouth. The lesions may also be seen else-
where (Fig. 8.17). The affected area may burn and
sting. The lesions may eventually break, forming ulcers
or crusts. Over time the crust will fall off and the red-
ness goes away. The whole process can take about 10
to 14 days.

Diagnostic Procedures
The diagnosis is made on the basis of the individual’s
characteristic lesions. The virus may need to be isolated
by histological examination of the scrapings.

Treatment
Treatment is strictly symptomatic. The drug valacy-
clovir will shorten the outbreak and lessen recurrence.
The lesions should be kept as dry and clean as possi-
ble and protected from trauma. Topical analgesics or
ointments containing docosanol or benzalkonium
chloride may be applied to relieve burning and itching
and increase healing. Antibiotic ointments may be
recommended to prevent secondary infection of open
lesions.

Complementary Therapy
There may be some relief from the use of L-lysine
500 mg, an amino acid, found in the vitamin section
of any drugstore. As soon as clients feel the burning
or tingling, they should take three or four tablets a
day for 2 days and then two tablets until the blisters
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Figure 8.17  Herpes simplex. Primary infec-
tion in adult seen on a forefinger. (From Reeves,
JRT, and Maibach, H: Clinical Dermatology Illustrated: A

Regional Approach, ed. 3. Philadelphia: FA Davis, 1998, 
p 64, with permission.)
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dry. (Instruct clients not to take L-lysine on an empty
stomach.) Vitamin E oil may dry the sores within 5
to 7 days.

CLIENT COMMUNICATION

HSV-1 is spread via close contact, such as kissing
or sharing drinking glasses, eating utensils, and lip-
stick. Even towels should not be shared with some-
one who has an outbreak. This virus can be spread
to the genitals by oral-genital contact. Outbreaks
of HSV-1 in the genital area tend to be less severe
than those caused by HSV-2, which is a strain of
genital herpes (see Chapter 16). HSV-1 can spread
from person to person even when the infected 
individual has no outbreak.

Prognosis
Cold sores and fever blisters usually resolve within 1 to
3 weeks. The HSV-1 resumes dormancy, however, and
may reappear given favorable conditions. Sometimes
another infection or exposure to wind or sun can reac-
tivate the virus.

Prevention
There is no specific prevention other than avoiding in-
timate contact with persons with visible cold sores.

HERPES ZOSTER (SHINGLES)
ICD-10: B02.XX

Description
Herpes zoster (shingles) is an acute inflammatory
eruption of highly painful vesicles on the trunk of the

body or occasionally on the face. Adults over age 50
are primarily affected.

Etiology
Shingles is caused by reactivation of the varicella zoster
virus, the same virus that causes chickenpox. What trig-
gers this reactivation is not known. The lesions occur
on a segment of skin lying above the course of a nerve
that has been infected by the virus.

Signs and Symptoms
The first symptom is pain along the affected nerve, usu-
ally occurring 1 to 3 days before appearance of the lesions.
The skin eruption begins as an erythematous macu-
lopapular rash that develops quite rapidly into vesicles.
The site of these lesions is usually on one side of the trunk
of the body, but if nerves supplying the face are involved,
lesions may also appear on one side of the face, mouth,
or tongue or around one eye (Fig. 8.18). The region
around the affected site is often intensely painful.

Diagnostic Procedures
The condition is diagnosed by its characteristic pattern
of painful lesions. Confirmation of the diagnosis can be
made by isolating the virus in cell cultures grown from
scrapings of the lesions or by detecting varicella zoster
antibodies in the blood.

Treatment
Antiviral drug therapy is the treatment of choice. With
an early diagnosis, valacyclovir has shown success in
preventing the progression of the rash and visceral com-
plications. Sedatives, analgesics, and antipruritics may
be prescribed. If the vesicles are infected, antibiotics
may be given to prevent secondary infection.
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Figure 8.18  Herpes zoster (shingles).
(From Reeves, JRT, and Maibach, H: Clinical 

Dermatology Illustrated: A Regional Approach, ed. 3.
Philadelphia: F.A. Davis, 1998, p 255, with permission.)
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Complementary Therapy
A gel made from licorice root appears to be a helpful top-
ical application in pain and inflammation. The application
of transcutaneous electrical nerve stimulation (TENS) to
affected nerves is also helpful to relieve more nerve pain.

CLIENT COMMUNICATION

Teach clients how to keep the area dry and clean
and how to prevent infection. Adequate rest and
diversionary and relaxation activities are helpful.

Prognosis
The prognosis is usually good. Shingles runs its course
within 7 to 10 days; however, recurrent bouts of severe
pain may persist for weeks or months after the lesions
have resolved. The disease may cause serious damage to
the structure of the eye if nerves supplying the eye are
involved. Shingles can recur.

Prevention
For those over age 60, a vaccine made from weakened
chickenpox virus is recommended, though it may not
protect all recipients.

common form of skin cancer, accounting for about 90%
of cases. It occurs more frequently in blond, fair-skinned
individuals. Squamous cell carcinomas also arise from the
epidermal layers above the basal layer. These cells lose 
the ability to keratinize and slough off, so they continue
to grow outward. Squamous cell carcinoma is the more
serious of the two because of its tendency to metastasize.
This carcinoma occurs more frequently in fair-skinned
men over age 60. See Skin Cancer Gallery at www
.cancer.org.

Etiology
Repeated overexposure to the sun’s ultraviolet rays is the
most important etiologic factor in skin carcinomas.
Other causes include radiation exposure, chronic skin ir-
ritation and inflammation, and exposure to carcinogens.

Signs and Symptoms
Cancerous skin lesions may appear anywhere on the
body, but the common sites are sun-exposed areas, such
as the face, chest, back, ears, forearms, and back of hands.
Initially, both forms are painless. Basal cell carcinomas
are classified as noduloulcerative lesions, superficial basal
cell, and sclerosing basal cell. Squamous cell carcinoma
is characterized by rough or red visible scales. Both
carcinomas often ulcerate and form a crust.

Diagnostic Procedures
A medical history; careful observation of the skin, not-
ing characteristic lesions; and biopsy of the lesions are
necessary for diagnosis.

Treatment
The goal of treatment is to completely eradicate the le-
sions. The size, shape, location, and invasiveness of the
carcinoma determine treatment. Methods of treatment
include surgery (used in 90% of the cases), radiation
therapy, curettage, cryosurgery, laser therapy and elec-
trodessication, and Mohs micrographic surgery.
Treatment of skin carcinomas may involve chemother-
apeutic agents for persistent or recurrent lesions.

Complementary Therapy
Any alternative therapy for cancer (see Chapter 5) is
best approved and integrated with the therapy sug-
gested by traditional PCPs.

CLIENT COMMUNICATION

Remind clients that it is necessary to avoid excessive
sun exposure and to use sunscreen to prevent dis-
ease recurrence.

Prognosis
The prognosis for carcinomas of the skin is good, with
a 90% cure rate if they are detected and treated in the
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CHAPTER EPISODE—PART II
Amanda can’t handle the pain anymore and decides
to take ibuprofen for relief. Her skin is extremely
reddened. She is unable to move well without feeling
the stiffness of her skin, and she starts to notice little
blisters along the tops of her shoulders.

•  What should Amanda do now?
•  Should she seek medical attention? Explain your 

response.

Cancer
SKIN CARCINOMAS

ICD-10: C44.XX

Description
According to the American Cancer Society, the annual
rates of all forms of skin cancer are increasing at an alarm-
ing rate. It is estimated that nearly half of all Americans
who live to age 65 will develop skin cancer at least once.
The most common skin cancers are basal cell carcinoma
and squamous cell carcinoma. Basal cell carcinomas arise
from the basal cell layer of the epidermis or hair follicles;
are locally invasive, slow-growing, and destructive; and
very rarely metastasize. Basal cell carcinoma is the most
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early stage. Although basal cell carcinomas rarely
metastasize, when untreated they may result in the loss
of an ear, a nose, or a lip. Because squamous cell carci-
nomas may metastasize, individuals should be followed
closely for a minimum of 5 years to detect new lesions
or metastasis.

Prevention
The best prevention is to avoid overexposure to the sun.
Sun damage to the skin is cumulative, so sunscreens and
protective measures should be used throughout life.
Warn clients to stay out of tanning booths.

MALIGNANT MELANOMA
ICD-10: C43.XX

Description
A malignant melanoma is a neoplasm composed of
abnormal melanocytes appearing in both the epider-
mis and dermis. Malignant melanoma appears in one
of four forms: (1) superficial spreading melanoma oc-
curs on any body site and is the most common form
of melanoma; (2) lentigo maligna melanoma occurs
on exposed skin areas, especially the head and neck,
and is a slowly evolving pigmented lesion; (3) nodular
melanoma occurs on any site and directly invades tis-
sue below the dermis; and (4) acral lentiginous
melanoma occurs where hair follicles are absent
(palms of hands, soles of feet, nail beds) and appears
as irregular, pigmented macules that develop into
nodules and become invasive early. Melanomas may
appear suddenly without warning or can develop from
or near a mole. The incidence of melanoma has more

than tripled in individuals with pale complexions 
during the last 20 years and causes more deaths than
all other skin diseases.

Etiology
Although ultraviolet rays are suspect, the etiology of ma-
lignant melanoma is unknown. The persons at greatest
risk have fair complexions, blue eyes, red or blond hair,
and freckles. Excessive childhood sun exposure, blister-
ing childhood sunburns, an increased number of com-
mon and dysplastic moles, a family history of melanoma,
and older age greatly increase the risk of melanoma.

Signs and Symptoms
Malignant melanomas are characterized by lesions hav-
ing irregular borders and a diversity of colors. The lesion
of superficial spreading melanoma tends to be circular,
flat, and visibly or palpably elevated. Color variations in-
clude tan, brown, black mixed with gray, bluish black,
or white. There may be a whitish pink color in a small
area within the lesion. The lentigo maligna melanoma
appears as a brown or black flat lesion that undergoes
changes in size and color with time (Fig. 8.19). The
nodular melanoma is generally blue-black in color, re-
sembling a “blood blister” that fails to resolve. The lesion
is spherical with a relatively smooth surface. The acral
lentiginous melanoma appears as a dark brown flat lesion
or a blue-black or brown-black raised lesion.

Diagnostic Procedures
Suspicious skin lesions must undergo biopsy to deter-
mine the diagnosis. Then the melanoma is staged on a
scale of 1 to 4. Staging determines treatment. See http://
www.cancerhelp.org and search stages of melanoma for
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Figure 8.19  Dark lentigo maligna on
cheek and in sideburn. Apparently clear
area between the sites was probably 
involved in the past but is resolved. 
Seborrheic keratosis is present at upper
edge of lower lesion. (From Reeves, JRT, 
and Maibach, H: Clinical Dermatology Illustrated: 

A Regional Approach, ed. 3. Philadelphia: F.A. Davis,
1998, p 338, with permission.)
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a detailed description of this staging process. Physical
examination, paying close attention to the lymph nodes,
and review of other body systems can help determine
metastasis.

Treatment
The level of invasion and measure of the melanoma’s
thickness determine the appropriate treatment. Surgical
excision of the lesion is the most common treatment
modality, and it may be necessary to remove nearby
lymph nodes. Chemotherapy may be recommended.
Radiation therapy is usually reserved for metastatic dis-
ease. Melanoma vaccines, a type of specific active im-
munotherapy, are in current clinical trials for advanced
stages of the disease (III and IV); trials aimed at pre-
vention are not yet available.

Complementary Therapy
See “Skin Carcinomas.”

CLIENT COMMUNICATION

See “Skin Carcinomas.”

Prognosis
The prognosis is related to the level of the dermal inva-
sion and the thickness of the lesion. The prognosis is
poorer if the melanoma grows vertically rather than
horizontally. If metastasis occurs, it can affect every
organ of the body. If the melanoma is detected and
treated early, there is a good rate of survival. Statistics
show that more than 10% of recurrence develops more
than 5 years after the primary lesion is treated.

Prevention
Avoiding overexposure to the sun and ultraviolet rays
and seeking prompt treatment for any suspected lesions
or changes in the skin are the best prevention.
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Reconstructive Skin Procedures

Reconstructive procedures (including surgery) are a necessary
part of treatment and recovery for a number of disorders af-
fecting the skin. For example, skin grafting is often required
in the treatment of serious burns. In the past decade, how-
ever, cosmetic or plastic surgery has grown in popularity.

Cosmetic surgery was at one time a luxury for the rich and
famous. As society has become more health conscious and
youth oriented, the stigma once associated with cosmetic sur-
gery has all but disappeared. Surgical techniques have im-
proved, and the number of specialists certified to perform
them has increased. While medical insurance plans do not
cover elective cosmetic surgery, the cost involved has also
dropped to a more obtainable price for the average person.
Reasons for choosing cosmetic surgery vary. Many look to
cosmetic surgery to change some aspect of their physical ap-
pearance in an attempt to gain self-esteem and a better body
image. Others wish to make themselves into the culturally
acceptable image of beauty that is unobtainable otherwise.
Cosmetic surgery has gained in popularity not only to change
appearance but also to maintain it. A youth-centric society
has turned to cosmetic surgery to keep or recapture a youthful
appearance. In a highly competitive job market, many people
are using the rejuvenation of cosmetic procedures as a way to
stay competitive with younger job seekers.

In 2014 the American Society for Aesthetic Plastic 
Surgery reported that nearly 14.6 million people in the
United States had either a cosmetic surgical or nonsurgical
procedure performed and spent more than $12 billion for
the second year in a row.

Of the top five surgical procedures and the top five
nonsurgical procedures sought by clients, liposuction is
the most common surgical procedure, and Botox is the
most popular nonsurgical procedure. Rounding out the
surgical procedures, breast augmentation is a close sec-
ond, followed by blepharoplasty (eyelid surgery), ab-
dominoplasty, and rhinoplasty. The other nonsurgical
procedures are laser hair removal, which has gained in
popularity for second place, followed by hyaluronic acid,
which is used as a wrinkle filler; chemical peel; and laser
skin resurfacing.

Women account for the vast majority of cosmetic surgery
clients, commonly receiving liposuction, breast augmenta-
tion, blepharoplasty, abdominoplasty or tummy tuck, and
rhinoplasty. The most popular procedures with men were
liposuction, followed by rhinoplasty, blepharoplasty, breast
reduction, and ear shaping. For nonsurgical procedures,
men and women were more similar in their choices. Botox
was the number one nonsurgical treatment for both sexes,
followed by hyaluronic acid, laser hair removal, microder-
mabrasion, and chemical peel.

Risks associated with cosmetic surgery are the same as
for any surgical procedure. When general anesthesia is used,
there are risks of heart arrhythmia, blood clots, heart attack,
stroke, nerve damage, brain damage, infection, blood loss,
and death. The mortality rate for cosmetic surgery clients is
1 in 57,000. Risks associated with cosmetic surgery can be
decreased, but not alleviated, by using licensed and certified
physicians and surgeons.
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COMMON SYMPTOMS OF SKIN
DISEASES AND DISORDERS
Individuals may present with the following common
complaints, which deserve attention from health-care
professionals:

• Skin eruptions
• Pruritus
• Erythema
• Pain
• Swelling
• Inflammation

SUMMARY
Many of the skin diseases and disorders are visually
obvious and sometimes embarrassing to individuals.
Health-care professionals can play an important role
when this embarrassment occurs. There are varied
complementary therapies for many skin diseases 
that work well with the traditional therapies. Clients
should inform each practitioner of all treatments
being used so that none are conflicting. Advances
are continually being made in treatment of skin 
diseases and disorders; hence, the prognoses are 
improving.
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CHAPTER EPISODE—PART III
When Amanda has little or no relief from the pain, she
decides to see her doctor. Her medical records indicate
that she has been to her PCP’s office a handful of times
with the same complaint of “painful skin related to
being in the sun.”

•  What lifestyle changes might Amanda’s doctor suggest
to her?

•  What sun safety tips might be suggested to Amanda?
•  Describe the warning signs of skin cancer to educate

Amanda.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
Warts

http://www.nlm.nih.gov/medlineplus
http://www.surgery.org/media/statistics

Skin cancer gallery

http://www.cancer.org

CASE STUDIES
Case Study 1

You have three preschool children. The mother of a
neighborhood playmate calls to tell you that her child
has impetigo.

Case Study Questions
1. What signs and symptoms should you look for?
2. What actions should you take with your children?

What should you do in relation to the other neighbor-
hood children?

3. What is the cause of impetigo?

Case Study 2

Marge Hallet requests an appointment to have her
PCP examine a growth on her neck. She is 60 years

old, blond, fair-skinned, and an avid tennis player.
She did not call when she first noticed the growth,
and it has now grown since then. The growth is
raised, darkened, and irregular around the edges. The
growth is removed. Biopsy indicates malignant
melanoma.

Case Study Questions
1. What factors likely have contributed to this disease in

Marge?
2. What treatment is indicated?
3. What might the prognosis be in this situation?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:

1. Seborrheic 
dermatitis

2. Contact 
dermatitis

3. Atopic 
dermatitis

4. Psoriasis

5. Urticaria

6. Acne 
vulgaris

7. Alopecia

8. Herpes 
simplex 
virus 
type 1

9. Herpes 
zoster

10. Impetigo

Short Answer
1. A or boil is an abscess involving the

hair follicle and subcutaneous tissue. A
consists of several boils developing in adjoining hair folli-
cles with multiple drainage sinuses.

2. Pediculosis is skin infestation with .

3. Dermatophytosis is caused by infec-
tions of the skin.

4. A skin disorder you might find on a person who is 
elderly, debilitated, or paralyzed is .

5. Warts, or verrucae, are caused by the .

Multiple Choice
1. Which of the following is/are treatment(s) for psoriasis?

a. Soften the scales with petroleum jelly or a
preparation containing urea.

b. Take a strong bacterial agent to combat 
infection.

c. Administer antihistamines during the acute
episodes.

d. Wash or dry clean all clothing or bedding.

2. What are the cause(s) of urticaria?

a. Ingestion of shellfish, nuts, wheat, soy, or eggs

b. Hormonal changes

c. Too much sunlight

d. Streptococcal or staphylococcal bacteria

3. Where are corns and calluses likely located on the
body?

a. On the scalp, especially when always wearing
a cap

b. On the toes, especially the great toe, often
from ill-fitting shoes

c. Elbows because they receive the most pres-
sure and friction 

d. On the knees, especially those working in
construction

4. Which of the following dermatophytosis matches is
correct?

a. Scalp and tinea capitis

b. Body and human capitis

c. Feet and tinea corporis

d. Groin and tinea unguium

5. Which of the following statements about latex allergy is
correct?

a. The allergy is more apt to occur in those 
suffering from asthma.

b. A latex allergy can cause either local dermati-
tis or very serious anaphylactic shock.

c. A blood test with an elevated ESR is the best
diagnostic tool.

d. Once diagnosed and treated, repeated expo-
sures to latex will not cause symptoms.
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a. Shingles

b. Hives

c. Inflammatory disease of seba-
ceous glands and hair follicles

d. Appears to have allergic or
hereditary components

e. Produces dry, moist, or
greasy scaling

f. Characterized by high rate
of skin cell turnover

g. Cold sores or fever blisters

h. Baldness

i. Contagious streptococcal or
staphylococcal skin infection

j. Causes erythema and small
skin vesicles

k. Boil or abscess

l. Bedsore
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Discussion Questions/Personal Reflection
1. Skin eruptions of any kind are often as personally embar-

rassing as they are difficult to treat or cure. Identify ways
to help your clients overcome this embarrassment.

2. Identify a number of reasons why skin cancer is more
prevalent today than it was 10 years ago.
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Seeing yourself as you want to be is the key to personal growth.
—ANONYMOUS
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Deformities of the Spine: Lordosis,
Kyphosis, and Scoliosis
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Osteomyelitis

Paget Disease (Osteitis Deformans)

Fractures

Dislocations

JOINTS
Osteoarthritis

Rheumatoid Arthritis

Gout

MUSCLES AND CONNECTIVE TISSUE
Sprains and Strains

Bursitis and Tendonitis

Carpal Tunnel Syndrome

Plantar Fasciitis
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Systemic Lupus Erythematosus
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Interpret key terms.
• Review anatomy and physiology of the muscu-

loskeletal system.
• Compare/contrast three spine deformities.
• Identify the common symptoms of and diagnostic

tests for intervertebral disk herniation.
• Recall the incidence and treatment of osteoporosis.
• Describe osteomyelitis and its diagnosis.
• Discuss the complications and prognosis of Paget

disease.
• List at least three diagnostic procedures used specif-

ically for determining bone disorders.
• Identify the difference between a luxation and a

subluxation.
• Illustrate at least four kinds of fractures with a simple

drawing.
• Compare and contrast osteoarthritis and rheumatoid

arthritis.

• Recall the description and symptoms of gout.
• Compare and contrast strains and sprains.
• Describe the treatment process for bursitis 

and tendonitis.
• Discuss prevention of carpal tunnel syndrome.
• Describe the prognosis for systemic lupus 

erythematosus.
• List the description and etiology of plantar fasciitis.
• Describe myasthenia gravis and identify the 

treatment.
• Recall the signs and symptoms of polymyositis.
• Discuss the signs and symptoms for fibromyalgia.
• List the main neoplasms of the musculoskeletal 

system.
• Recall at least four common symptoms of the 

musculoskeletal system.
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CHAPTER EPISODE—PART I
Janet was not feeling well. She was exhausted, never
felt refreshed when she awoke in the mornings, and
had a lot of pain. Janet didn’t think too much of the
pain because every weekend she and her spouse would
hike over 15 miles in the mountains nearby. She
thought she was just a little out of shape. She also had
a flare-up of her ulcerative colitis, even though she was
taking medication for it. Finally, her family had

enough and made certain Janet called her internist to
see what was going on.

•  As you read through the diseases/disorders of this
chapter, remember this scenario and try to determine
what her internist might suspect.

•  Without reading the chapter, what diseases/disorders
might you guess these symptoms identify?

MUSCULOSKELETAL SYSTEM
ANATOMY AND PHYSIOLOGY
REVIEW
The musculoskeletal system consists of bones, joints,
ligaments, muscles, and tendons. The skeleton gives
shape to the body, provides physical support and pro-
tection for the organs, stores minerals, is responsible

for blood cell formation, and provides sites for muscle
attachment. The muscles hold the skeleton upright and
create physical movement of the body. Any disease or
disorder of this system greatly affects activities of daily
living.

The skeletal system consists of bones formed from
osseous tissue that provide structure and function to the
overall body. Also included in the skeletal system is 
the cartilage that forms the joints between bones and
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the ligaments that hold bones together at the joints.
Bones can be subdivided into long bones (arms, legs,
hands, and feet), short bones (wrists, ankles, and
kneecaps), flat bones (ribs, sternum, shoulder blades,
hip bones, and cranial bones), and irregular bones (ver-
tebrae and facial bones).

The adult skeletal system (Fig. 9.1) has two divisions:
the axial skeletal system and the appendicular skeletal
system. The axial skeleton is the center portion of the
body and includes the bones of the skull, hyoid bone,
bones of the middle ear, vertebral column, and rib
cage. The appendicular skeleton is composed of the
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bones of the appendages or limbs and includes the
bones of the arms and legs, the shoulders, and the
pelvic girdle.

There are two types of bone: compact and spongy.
Compact bone is the dense, hard tissue found in the
shafts of long bones. Yellow marrow, which is com-
posed of fat, is stored in these bones. Spongy bone,
or cancellous bone, is less dense and is found at the
ends of long bones and in the other bones of the
body.

The muscular system (Figs. 9.2 and 9.3) holds the
body upright and moves the skeletal system. Muscles

Scapula
Pectoral 
girdle

Vertebral column

Ilium

Sacrum

Coccyx
Pubis
Ischium

Femur

Pelvic 
girdle

Symphysis pubis

Skull

Maxilla

Mandible

Humerus

Sternum

Ribs

Radius

Ulna

Acetabulum
Carpals

Metacarpals

Phalanges

Tibia

Fibula

Clavicle

Patella

Tarsals
Metatarsals
Phalanges

Figure 9.1  Skeleton (anterior view). (From

Thompson, GS: Understanding Anatomy & Physiology: A 

Visual, Auditory, Interactive Approach, ed. 1. Philadelphia: 

F.A. Davis, 2013, p 95.)
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Diseases and Disorders 
of Bones

DEFORMITIES OF THE SPINE:
LORDOSIS, KYPHOSIS, AND
SCOLIOSIS

ICD-10: M40.40 (LORDOSIS)

ICD-10: M40.00 or M40.209 (KYPHOSIS)

ICD-10: M41.20 (SCOLIOSIS)

Description
Lordosis is an abnormal inward curvature of the lumbar
or lower spine. This condition is commonly called sway-
back. Kyphosis is an abnormal outward curvature of 
the upper thoracic vertebrae. Commonly, this curvature
is known as humpback or round back. Scoliosis is an ab-
normal sideward curvature of the spine to either the left
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Biceps brachii

Triceps brachii

Pectoralis major

Orbicularis oculi

Masseter

Sternocleidomastoid

Brachialis

Brachioradialis

Sartorius

Rectus femoris

External oblique

Vastus medialis

Rectus abdominus

Figure 9.2  Anterior view of muscles. (From Thompson, 

GS: Understanding Anatomy & Physiology: A Visual, Auditory, Interactive 

Approach, ed. 1. Philadelphia: F.A. Davis, 2013, p 136.)

have specialized cells for contraction wherein they
shorten and pull a bone to produce movement. Muscle
movement creates heat that helps to regulate body tem-
perature. There are three types of muscles:

1. Skeletal muscle is also called voluntary muscle
because it is attached to the skeleton and its 
movement is consciously controlled. The cells 
of this type of muscle are elongated and have 
the ability to stretch and return to their previous
shape.

2. Smooth muscle is also called involuntary or visceral
muscle because it is found in the walls of organs,
and its function is not consciously controlled.
This type of muscle has shorter cells with 
tapered ends and cannot stretch as much as
skeletal muscle.

3. Cardiac muscle is found only in the heart. This mus-
cle is a combination of skeletal and smooth muscle.
It is involuntarily controlled but has the ability to
contract.
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or right. Some rotation of a portion of the vertebral col-
umn may also  appear. Scoliosis often occurs in combi-
nation with kyphosis and lordosis (Fig. 9.4). These three
spinal deformities can affect children and adults.

Etiology
Lordosis, kyphosis, and scoliosis may be caused by a 
variety of problems, including congenital spinal defects,
poor posture, a discrepancy in leg lengths (especially in
scoliosis), and growth retardation or a vascular distur-
bance in the epiphysis of the thoracic vertebrae during
periods of rapid growth. Kyphosis may be the result of
collapsed vertebrae from years of poor posture, degen-
erative arthritis, or following a history of neuromuscular
conditions. Obesity and osteoporosis can be contributing
factors for lordosis. These three spinal deformities may
also result from tumors, trauma, infection, osteoarthritis,
tuberculosis, endocrine disorders such as Cushing dis-
ease, prolonged steroid therapy, and degeneration of 
the spine associated with aging. Lordosis, kyphosis, and
scoliosis may also be idiopathic.

Signs and Symptoms
The onset of lordosis, kyphosis, and scoliosis is fre-
quently insidious. Signs and symptoms may include
chronic fatigue and backache. Scoliosis is often detected
by individuals when they notice that their clothing
seems longer on one side than on the other. Or they
may notice when looking in a mirror that the height of
their hips and shoulders appears uneven.

Diagnostic Procedures
Physical examination and anterior, posterior, and lateral
x-rays of the spine are the most commonly used proce-
dures to detect these spinal deformities. A magnetic res-
onance imaging (MRI) scan may be ordered if a tumor
or infection is suspected.

Treatment
Treatment varies according to the nature and severity
of the spinal curvature, the age of onset, and the under-
lying cause of the disorder. The goal is to slow the pro-
gression of the disease. Physical therapy, exercise, and
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Figure 9.3  Posterior view of muscles. (From

Thompson, GS: Understanding Anatomy & Physiology: A Visual,

Auditory, Interactive Approach, ed. 1. Philadelphia: F.A. Davis,

2013, p 137.)

Deltoid

Triceps brachii
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Brachioradialis
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Latissimus dorsi

Gluteus maximus
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Soleus

Achilles tendon

Semimembranosus

Gluteus medius
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back braces may all play a role in the treatment of
these conditions. Spinal bracing, if closely watched
and properly constructed and fitted, may be able to
halt the progression of the curve in scoliosis. Surgery
may be necessary, however, in cases of adolescent sco-
liosis if the curvature seriously interferes with mobility
or breathing. Spinal fusion, using bone grafts and
metal rods, is sometimes performed to straighten the
spine in this situation. Surgery is rarely necessary for
correction of kyphosis. Analgesics may be prescribed
to alleviate the pain that frequently accompanies these
disorders.

Complementary Therapy
Kyphosis may respond well to therapeutic massage.
Physical therapy and exercises to strengthen abdom-
inal muscles can decrease lumbar lordosis. Hamstring
stretches can reduce muscle contractures, or a 
permanent shortening of muscle. Yoga and acupunc-
ture are helpful to some. 

CLIENT COMMUNICATION

Emotional support is essential. Stress proper pos-
ture. Instruct clients on the use of any brace and to
avoid vigorous sports. Meticulous skin care is im-
portant to prevent irritation and skin breakdown due
to the brace rubbing against the skin. In scoliosis,
it is helpful for individuals to turn their whole
body, rather than just their head, when looking
to the side.

Prognosis
The prognosis of an individual with lordosis, kyphosis,
or scoliosis depends on the underlying cause of the par-
ticular disease, how early it is detected, and whether it
responds to treatment. In some cases, a spinal deformity

may be arrested but not corrected. Pulmonary insuffi-
ciency, degenerative arthritis of the spine, and sciatica
may arise as complications of spinal deformities.

Prevention
Prevention of lordosis, kyphosis, and scoliosis includes
correction of any underlying cause and maintaining
good posture. Weight loss can reduce the risk of lordo-
sis. Scoliosis screening in public schools is mandated by
law in some states.

HERNIATED INTERVERTEBRAL
DISK

ICD-10: M51.9

Description
An intervertebral disk is a saclike cushion of cartilage.
One is found between each of the 33 vertebrae. Within
each intervertebral disk is the nucleus pulposus, a soft,
gelatinous mass that helps each disk cushion the move-
ments of the vertebrae. A herniated intervertebral disk
occurs when the nucleus pulposus protrudes through
the wall of the disk and into the spinal canal, where it
presses on spinal nerves and causes pain and disability
(Fig. 9.5). The condition is commonly called a slipped 
or ruptured disk. The most common sites for herniated
disks are between the fourth and fifth lumbar vertebrae
or between the fifth lumbar and the first sacral verte-
brae. The condition is more common in men.

Etiology
A herniated disk may be related to intervertebral joint
degeneration. In this case, a minor trauma may result
in a disk herniation. A herniated intervertebral disk is
likely caused by spinal trauma from a fall, straining, or
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heavy lifting. The herniation may occur at the time of
the trauma or sometime later. Aging and excessive
weight may be contributing factors.

Signs and Symptoms
Symptoms depend on the particular site of herniation,
but severe back pain that worsens with motion is com-
mon. Sensation of numbness, prickling, tingling known
as paresthesia, and restricted mobility of the neck
often occurs. Coughing, sneezing, or bending intensi-
fies the pain and discomfort. The sciatic nerve may be
painful on the application of pressure. The sciatic pain
may begin as a dull ache and progress to severe pain.
The term sciatica is often used when considering symp-
toms of a herniated disk. A bad leg cramp that lasts for
weeks before it goes away is often referred to as sciatica
because the herniated (or even swollen) disk presses 
directly on nerve roots that become the sciatic nerve.

Diagnostic Procedures
Obtaining a thorough client history is important to rule
out other causes of back pain. The diagnosis is con-
firmed if the individual complains of sciatic pain when
a straight-leg-raising test is performed. In addition,
spinal x-rays, computed tomography (CT) scans, and
MRI may be ordered to confirm the diagnosis and to
determine the level of herniation. Myelography may
show the point of spinal compression caused by the 
herniated disk.

Treatment
Bed rest, alternating application of heat and cold to the
affected portion of the spine, and salicylate analgesics
may be prescribed. Muscle relaxants may be helpful.
Traction of the lower extremities and a back brace may
be beneficial in the event of a herniated lumbosacral
disk. If conservative treatment is not successful, surgical
removal of the herniated disk may be necessary
(laminectomy). Endoscopic microdiscectomy is an al-
ternative to the open removal of the disk if only small
fragments of the vertebra need to be removed. With 
this procedure, a small incision is made and a camera is

inserted to locate the fragments of bone. Special instru-
ments are used to remove the fragments with minimal
damage to surrounding tissue. Spinal fusion may be
necessary to stabilize the spine.

Complementary Therapy
Prolotherapy has shown some success. This type of ther-
apy involves the injection of natural substances into the
ligaments to stimulate growth of collagen to strengthen
damaged joints, tendons, ligaments, or muscles. It is a
nonsurgical treatment modality. Acupuncture and mas-
sage can provide short-term relief of lower back pain.

CLIENT COMMUNICATION

Remind clients not to expect an “instant fix” for a
herniated disk. Bed rest is essential but not easily
achieved and often frustrates clients. A referral to a
physical therapist who can assist in proper move-
ment, body mechanics, and exercise may also be
made. Prepare the client for surgery if necessary.

Prognosis
About 1 in 50 people will experience a herniated disk.
Often the symptoms last longer than 5 weeks. Approx-
imately 80% to 90% of people get better over time.
However, when there is still disabling pain after 3 months
or more of treatment, surgery is considered.

Prevention
The use of proper lifting techniques may help prevent
herniated intervertebral disks.

OSTEOPOROSIS
ICD-10: M81.0 

Description
Osteoporosis is a metabolic bone disease affecting more
than 10 million Americans. About 34 million Americans
have low bone mass, which puts them at risk for devel-
oping the disease. Each year, an estimated 1.5 million
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Figure 9.5  Herniated spinal disk.
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fractures occur because of osteoporosis. In particular, it
affects women who are over age 50, postmenopausal,
small boned, or who come from a Northern European,
especially Scandinavian, background. The total bone
mass for someone affected by osteoporosis is less than 
expected for the individual’s age and sex. The proportion
of bone mineral to bone matrix is normal, however, 
and there usually is no detectable abnormality of bone
composition. Bones become brittle, porous, and vulner-
able to fracture because of the decreased calcium and
phosphate in bones (Fig. 9.6).

Etiology
Recent research indicates that heredity plays a role in
osteoporosis. Genes influence bone density. In some 
instances, osteoporosis is a manifestation of another 
disease, prolonged steroid therapy, alcoholism, lactose
intolerance, or hyperthyroidism. Possible contributing
factors to osteoporosis include low lifetime intake of
calcium, a diet high in protein and fat, a sedentary
lifestyle, poor or declining adrenal function, faulty pro-
tein metabolism due to estrogen deficiency, vitamin D
deficiency, cigarette smoking, and amenorrhea. In men,
low testosterone levels, especially in those who smoke
cigarettes, increase the risk of osteoporosis.

Signs and Symptoms
Sometimes called the “silent disease,” osteoporosis may
go undiscovered until there is a presenting fracture,
mostly because the disorder has long been considered a
“traumatic” condition. Symptoms include bone pain, 
especially in the lower back and in the weight-bearing
bones. The vertebrae, hips, and wrists are particularly
susceptible to osteoporotic fractures. Over time, clients
may notice a loss of height and/or kyphosis.

Diagnostic Procedures
Dual-energy x-ray absorptiometry (DEXA) is a diag-
nostic scan that primary care providers (PCPs) use to

measure bone mineral density at sites especially suscep-
tible to fracture. This test allows for a diagnosis of os-
teoporosis before any fracture occurs. Blood tests are
run to measure levels of phosphorus, alkaline phos-
phatase, total protein, albumin, and creatine. Excretion
of calcium, phosphate, creatinine, and hydroxyproline
also may be monitored through urinalysis. X-rays are
helpful but may be difficult to interpret in cases of os-
teoporosis because the density of skeletal parts may ap-
pear to be similar to that of soft tissue. A bone
scintiscan, bone biopsy, or CT scan may be ordered if
more specific diagnostic data are necessary. 

Treatment
The goal is to prevent fracture and control pain. The
treatment depends on the cause. Increased dietary cal-
cium, phosphate supplements, and multivitamins 
may be prescribed. Bisphosphonates that slow or pre-
vent the breakdown and resorption of bone are now the
first treatment of choice for both men and women with
osteoporosis. Long-term use of these medications is to
be discussed with a PCP. The thyroid hormone calci-
tonin may be prescribed subcutaneously or via nasal
spray to decrease bone resorption. Exercise helps min-
imize osteoporosis by slowing loss of mineral calcium,
but if the bones have become brittle, exercise may need
to be modified to prevent injury. Analgesics and muscle
relaxants may be needed if pain or muscle spasms are a
problem. Frequent rest periods are advised if bone pain
is severe.

Complementary Therapy
Supplements of natural sources of calcium are the focus
of complementary therapy. Natural sources of calcium
include milk, yogurt, cheese, ice cream, sardines, clams,
oysters, and salmon. Balancing the body’s hormone 
production, regulating diet, and getting proper exercise
can be helpful. It is recommended that clients stop
smoking. A diet high in protein, sugar, soft drinks, 
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Normal Bone Osteoporosis

A B

Figure 9.6  (A) Normal spongy
bone, as in the body of a vertebra.
(B) Spongy bone thinned by osteo-
porosis. (From Scanlon, VC, and Sanders, 

T: Essentials of Anatomy and Physiology,

ed. 4. Philadelphia: F.A. Davis, 2003, p 107,

with permission.)

4451_Ch09_185-212  28/12/15  3:29 PM  Page 192



caffeine, alcohol, and fried foods has an acidifying effect
on the body and causes calcium to be drawn from the
bones. Vitamins B, C, and D, as well as magnesium, zinc,
and phosphorous, are also important for bone health.

CLIENT COMMUNICATION

Teach clients about a balanced diet that is not
overly high in protein. Proper body mechanics are
important to reduce possible fractures. Weight-
bearing exercise, such as running and strength
training, is essential for building bone but may need
to be modified for some clients.

Prognosis
The prognosis for osteoporosis is mostly dictated by the
cause. The major problem is the risk of fractures. That
risk grows exponentially as an individual’s age increases
and bone mass weakens. Drugs are now available that
can help restore lost bone and reduce the risk of frac-
ture. Osteoporosis can cause permanent disability.

Prevention
Prevention of osteoporosis includes a calcium-rich diet.
Premenopausal women need at least 1,000 mg of cal-
cium and 800 mg of vitamin D daily. Women over age
65 should increase the dosage of calcium to at least
1,500 mg daily. A person at risk may need to take more
calcium and vitamins and to exercise 20 minutes daily.
The U.S. Preventive Services Task Force recommends
DEXA screening for women age 65 and over. Table 9.1
lists the risk factors for osteoporosis.

OSTEOMYELITIS
ICD-10: M86.XX

Description
Osteomyelitis is an acute or chronic infection of the bone-
forming tissue. Such infections are characterized by in-
flammation, edema, and circulatory congestion of the

bone marrow. As the infection progresses, pus may form
and sustained inflammatory pressure may cause fracturing
of small pieces of bone. Osteomyelitis usually begins as
an acute infection, but it may evolve into a chronic con-
dition. The disease is more common in children, especially
boys, in whom it often begins in the acute form.

Etiology
Osteomyelitis is most often caused by trauma resulting
in hematoma formation and an acute bacterial infection,
particularly Staphylococcus aureus. Viruses and fungi
somewhere else in the body also may cause the condi-
tion. The infectious microorganisms may reach the bone
marrow through the blood or by spreading from in-
fected adjacent tissue; they can also be introduced di-
rectly into the bone tissue following physical trauma or
surgery. Infection commonly affects the long bones in
the arms and legs. The spine and pelvis may also be in-
volved. Diabetes mellitus may predispose an individual
to osteomyelitis because of poor circulation, as may the
presence of prosthetic hardware (screws, plates, rods)
within the bone. Individuals on hemodialysis, those
with their spleen removed, and those who illegally inject
drugs are also at high risk.

Signs and Symptoms
Specific signs and symptoms depend on which bone or
bones are affected and the virulence (strength) of the
infecting microorganism. Generalized symptoms may in-
clude the sudden onset of fever, chills, malaise, sweating,
pain, and tenderness and swelling over the affected bone.
In the acute phase, fever is abrupt and children can show
irritability and fatigue. The chronic phase may exhibit
drainage or seeping from an open wound near the infec-
tion site, and the client may have intermittent fever and
chronic fatigue. Both the acute and chronic forms of os-
teomyelitis may exhibit the same clinical picture, al-
though the chronic form may persist for years before it is
detected following a flare-up due to minor trauma.

Diagnostic Procedures
A physical examination reveals bone tenderness, red-
ness, and possibly swelling. Blood cultures or aspiration
and culture of fluid from the infection site are essential
to isolate the causative microorganism. X-rays, bone
scans, and MRI may prove helpful in determining the
site and extent of the infection. However, a bone biopsy
may be necessary to reveal the type of bone infection.

Treatment
The goal of treatment is to eliminate the infection. Bed
rest and parenterally administered antibiotics often suf-
fice. If not, surgical drainage to remove pus and dead
bone may be necessary. Tissue and/or bone grafts may be
needed to restore blood flow to the site. Immobilization
of the affected body part and analgesics may be required.
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Table 9.1 Risk Factors for Osteoporosis

• Over age 50
• Female
• Family history of osteoporosis
• Thin, small-framed body
• Caucasian or Asian
• History of broken bones after age 50
• Low estrogen levels
• Smoking
• Alcohol (three or more drinks per day)
• Inactive lifestyle
• Certain medications (e.g., corticosteroids)
• Eating disorders
• Celiac disease
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Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

The goals are to control the infection and to protect
the bone from injury. Teach clients how to avoid
spreading infection by immediate cleaning and
bandaging of any scrapes or cuts. Remind those at
risk how to better protect themselves from injury.

Prognosis
With today’s therapeutic options, osteomyelitis fre-
quently resolves favorably. If the acute form of the disease
progresses to a chronic form, the prognosis is less favor-
able. There can be bone and joint deformities and im-
paired bone growth in children. Resistant or extensive
chronic osteomyelitis may result in amputation, especially
in persons with diabetes or with poor blood circulation.
Clients often experience a fair amount of pain and require
lengthy hospitalization.

Prevention
Extreme care must be taken during surgery or following
trauma to prevent contamination so that the disease
does not have a chance to develop. Wounds should be
cleaned and bandages replaced. The site should be
checked often for signs of infection. Prompt and com-
plete treatment of infections is helpful.

PAGET DISEASE (OSTEITIS
DEFORMANS)

ICD-10: M88.9 

Description
Paget disease is a chronic metabolic skeletal disease. In
the initial phase, it is marked by a high rate of bone
turnover. Bone is rapidly resorbed and replaced with
bone of a coarse, irregular consistency. Consequently,
the affected bone becomes enlarged and thicker but
more porous and weaker. A later phase of the disease is
characterized by the replacement of normal bone mar-
row with highly vascular fibrous tissue. The disease may
occur in only one bone or at numerous sites throughout
the skeletal system. It is more frequent in the spine,
pelvis, femur, skull, and humerus. The disease appears
primarily in men over age 40, and it becomes increas-
ingly common with advancing age. It is estimated that
1% of American adults have Paget disease.

Etiology
The cause of Paget disease is not known. One theory is
that early viral infection causes a dormant skeletal infec-
tion to erupt many years later as Paget disease. Recent 

research has found that genes appear to be associated with
the disorder, but a definitive link has not been proven.

Signs and Symptoms
Many individuals with early Paget disease are asympto-
matic. The nature of symptoms that do appear depends
on the extent of the disease and which bone or bones are
affected. Some individuals may first notice a swelling or
other deformity in one of the long bones of the body or
a need to increase their hat size if the bones of the skull
are involved. The gradual onset of dull but persistent pain
around the area of the affected bone may be the first
symptom in some individuals. The pain may become se-
vere enough to be disabling. Nerves may be pinched by
enlarged bones, and tingling or numbness may be felt.
The skin is often warm to the touch over the affected
area. Headache and vision loss may occur due to enlarge-
ment of the skull, and gradual hearing loss may occur if
the ossicles or nearby skull bones are involved.

Diagnostic Procedures
Bone scintiscans, x-rays, and bone marrow biopsies may
help to diagnose the disease. Blood analysis and urinal-
ysis are helpful in the diagnosis. The high rate of bone
turnover that is characteristic of the disease is indicated
by high levels of alkaline phosphatase in the blood to-
gether with high levels of hydroxyproline in the urine.

Treatment
Four methods of treatment are identified: (1) physical
therapy to improve muscle strength, (2) pharmacological
therapy using bisphosphonates or calcitonin, (3) pain
management with analgesics, and (4) surgery. Bisphos -
phonates suppress or reduce absorption by osteoclasts.
Calcitonins are used when clients are unable to tolerate
bisphosphonates. Pain that is not managed by pharma-
cological therapy may respond to acetaminophen or
NSAIDs. Surgery may involve repairing fractures and
performing knee and/or hip replacements.

Complementary Therapy
The use of heat and massage can be helpful. Encourage
clients to take adequate levels of vitamin D and calcium.

CLIENT COMMUNICATION

Remind clients to report any new areas of pain or
deformity. Serum calcium phosphate levels should
be monitored.

Prognosis
For severe forms of Paget disease, the prognosis is
poor. Complications may include frequent fractures,
hypercalcemia, kidney stones, deafness, blindness, and
spinal cord injuries. Congestive heart failure may occur
due to increased body mass. An especially serious
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complication is a transformation of the bone that be-
comes cancerous.

Prevention
There are no preventive measures for Paget disease.

FRACTURES
ICD-10: M84.XX 

Description
A fracture is a break or crack in a bone. The more com-
mon types of fractures are illustrated in Figure 9.7 and
are explained here:

• Closed simple fracture: a break in the bone with no
external wound to the skin

• Open or compound fracture: a break in the bone in
which there is an open wound leading down to the

site of the fracture or in which a piece of broken
bone protrudes through the skin

• Simple fracture: a break in the rib that is broken into
two parts; likely occurs from a blow or direct shock
to the thorax

• Comminuted fracture: a break in which the bone is
broken or splintered into pieces, often with fragments
embedded in surrounding tissue

• Impacted fracture: a break in which the bone is 
broken with one end forced into the interior of 
the other

• Incomplete partial fracture: a break in which the 
fraction line does not include the whole bone (stress
fracture)

• Greenstick fracture: a break in which the bone is 
partially bent and split, as a green stick or twig does
when bent; this type of fracture occurs most fre-
quently in children, especially those who have 
rickets, or among adults with soft bones
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(1) Closed
(Simple)

(2) Open
(Compound)

(3) Simple (4) Comminuted

(5) Impacted (6) Incomplete (7) Greenstick (8) Colles fracture Figure 9.7  Common types of fractures.
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• Colles fracture: a break in the end of the radius
causing the wrist to extend and shorten; often 
occurs when the wrist is extended to break a fall

Etiology
Bone fractures are usually caused by physical trauma.
Children are more likely to fracture arms from a fall;
teens tend to fracture long bones in sports or motor
vehicle crashes. A host of pathological processes,
though, may occasion a bone fracture after only min-
imal trauma or following normal muscular contrac-
tions. Examples of diseases or conditions that may
include fractures are bone neoplasms, osteoporosis,
Paget disease, osteomalacia, osteomyelitis, and nutri-
tional and vitamin deficiency disorders.

Older adults may be particularly susceptible to frac-
ture as their bones become more brittle. Sometimes a
traumatic incident is unnecessary for a hip or femur
fracture.

Signs and Symptoms
Common symptoms of fractures include acute pain at
the affected site, deformity, swelling, discoloration,
loss of limb function, muscle spasm, and perhaps
hemorrhage and shock. Bone may protrude through
the skin.

Diagnostic Procedures
A history of traumatic injury assists in diagnosis. X-rays
are used to locate the fracture and determine its severity.
A bone scintiscan may be ordered to detect hairline
fractures.

Treatment
Immobilization of the affected parts and control of any
bleeding are paramount. Open or closed reduction may
be needed to place the parts in their normal position for
proper healing. Open reduction is accomplished by sur-
gery, followed by external fixation such as casting or by
internal fixation with the use of metal plates, screws, or
rods. Closed reduction consists of manipulation and
casting without a surgical incision. Traction may be
used, especially for fractures of the leg bones, when a
splint or cast fails to maintain reduction, until healing
takes place or until internal fixation can be performed.
Traction helps to reduce pain and further damage as the
muscles stretch, bone fragments separate, and align-
ment is maintained. Rib fractures may require no treat-
ment, or the chest may be bandaged or taped for
support and pain control. Analgesics or muscle relaxants
may be ordered to ease the pain accompanying many
types of fractures.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Reassuring clients and easing the pain are essential.
Teach good cast care and remind clients to drink
plenty of fluids. Teach proper use of crutches, if in-
dicated. Physical therapy may be necessary follow-
ing cast removal.

Prognosis
The prognosis depends on the severity of the fracture,
the amount of tissue and vascular damage, and the age
of the individual. The existence of an underlying patho-
logical process worsens the prognosis by complicating
the healing process. Other complications can occur in
any type of fracture and may include embolism (clot),
infection, delayed union or nonunion of the fracture,
and complications resulting from immobilization.

Prevention
The best prevention of fractures is conscientious adher-
ence to safety rules at work and in play.

DISLOCATIONS
ICD-10: S13.1X 

Description
A dislocation or luxation occurs when a bone is sepa-
rated from a joint. A subluxation is a partial dislocation.
Any joint can become dislocated, but the shoulder and
vertebral column are more likely to be luxated.
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Etiology
Luxations and subluxations occur from a sudden im-
pact to the joint, such as from a fall, a contact sports
injury, an automobile crash, or other impact. Other
dislocations can be attributed to obesity, poor sleeping
postures, repetitive movement, and complication of
other diseases, such as Paget disease or arthritis. Many
children under age 5 suffer from “nursemaid’s elbow,”
which is a dislocation of the elbow joint. This disloca-
tion can occur from seemingly untraumatic events like
someone lifting a child by the hand or swinging a child
by the arm, or if the child falls onto his or her hands.

Signs and Symptoms
Because of the similarity in symptoms, a dislocation
may be difficult to distinguish from a fracture. The bone
may be visibly out of alignment or position and have a
deformed appearance. Movement is limited, and the
surrounding area may swell or bruise. Pain at the joint
is severe, especially when in use.

Ligaments, muscle, and nerves can also be affected by
a dislocation. The two areas that can have additional
damage to more than the joint are the spine and shoul-
der. The vertebral column surrounds the spinal cord and
has a pair of nerves attached to each individual vertebra.
Either luxation or subluxation can result in nerve impair-
ment, commonly called a pinched nerve. This impairment
inhibits conduction of impulses from the spinal cord to
the brain. Shoulder dislocation often involves tearing of
the cartilage and the rotator cuff muscle. Blood vessels
and nerves may be torn or impaired.

Diagnostic Procedures
Often, visual examination along with a patient history
is all that is needed to determine a dislocation. X-rays
are done to ascertain the dislocation and any fractures
that may be present. An MRI may be ordered to deter-
mine if any soft tissue is damaged.

Treatment
Some dislocations can be manually reduced or realigned.
Others may need surgical reduction as well as repair of
torn muscles, ligaments, or vessels. Medication for pain
and muscle relaxants are prescribed. Immobilization of
the injured joint lasts for several weeks, depending on
the location and severity of the dislocation. Physical
therapy after healing gradually restores the range of 
motion.

Complementary Therapy
Complementary therapy may include the services of a
physical therapist or sports medicine specialist. A num-
ber of modalities may be suggested, depending on the
site of the dislocation. Water therapy, Pilates, resistance
band exercises, and massage may be recommended dur-
ing and after the healing process.

CLIENT COMMUNICATION

Advise clients that immobilization of the joint is
imperative for healing, as is refraining from activi-
ties that may aggravate the injury. Slowly returning
to normal activity after removal of the splint or sling
will increase the chances of full recovery and de-
crease the risk of a reoccurrence of the dislocation.

Prognosis
Prognosis is excellent with prompt and proper treat-
ment, though dislocations can reoccur. Shoulder dislo-
cations have an especially high reoccurrence, with 90%
of those who had a dislocation before age 20 having 
a second dislocation at a later time. In these cases, sur-
gical repair may be needed if it was not done at the first
reduction.

Prevention
Dislocations are preventable in many situations. By 
adhering to proper lifting techniques, wearing protec-
tive clothing and gear when playing sports, and prevent-
ing falls, the risks of dislocation can be decreased.

Joints
OSTEOARTHRITIS

ICD-10: M15.X through M19.X (code is site specific) 

Description
Osteoarthritis, also called degenerative joint disease, is a
chronic inflammatory process of the joints and bones
that results in degeneration of joint cartilage and the
formation of new bone. The disease may affect any joint
in the body, but weight-bearing ones, such as the knee
and hip, are most often affected. It is the most common
form of arthritis, and it occurs with equal frequency in
both sexes until after age 55, when it is more common
in women. In fact, after age 70, most individuals show
evidence of some osteoarthritis on x-ray, although they
may be asymptomatic.

Etiology
The cause of osteoarthritis is not known, but autoim-
mune factors may play a role. Chemical, genetic, meta-
bolic, and mechanical factors are also possible. It seems
to be related to aging. Secondary osteoarthritis generally
occurs after trauma or a congenital abnormality such as
dysplasia. Obesity is a risk factor.

Signs and Symptoms
The onset of osteoarthritis typically is insidious. The first
symptom may include deep, aching joint pain that usu-
ally is relieved by rest. There may be stiffness and some
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swelling, especially in the morning, and aching during
weather changes. There usually is minimal inflamma-
tion. Crepitation, a crackling sound due to the grating
of bones, may be heard on joint movement. Deformity
may be minimal in some cases, but bony enlargement
can occur.

Diagnostic Procedures
A thorough medical history and examination will confirm
symptoms. Skeletal x-rays from various angles may be
necessary to indicate the changes in the joint and bone.
Bone scans or MRI may be necessary for diagnosis.

Treatment
Because osteoarthritis cannot be cured, the goal of treat-
ment is to minimize pain and inflammation, to maintain
joint function, and to minimize disability. NSAIDs may
help. Physical activity restrictions, rest, and the use of
crutches or a cane may be necessary. Local heat, such
as a paraffin bath for the hands, and weight reduction
may be helpful. Physical therapy, especially warm-
water exercise, often proves beneficial to improve
muscle strength and the motion of stiff joints. Artifi-
cial joint fluid can be injected into a joint to provide
temporary pain relief for up to 6 months. If the con-
dition is severe, various forms of orthopedic surgery
may help to relieve pain and improve joint function.
These surgeries include debridement of loose or torn
cartilage, bone realignment, bone fusion, or joint re-
placement. The hip and knee joints are the most com-
mon joints to be replaced with prosthetic devices, but
the shoulder, elbow, ankle, and finger joints can also
be replaced.

PCPs may choose to inject medications directly into
a joint, muscle, or tendon for treatment. The injection
may be an anesthetic for pain, a corticosteroid to re-
duce inflammation, or a substance that improves joint
mobility.

Complementary Therapy
Proper diet, nutrition, and reduction of stress are ben-
eficial. The amount of fatty meats, eggs, margarine,
and dairy products is to be reduced. Caffeine, alcohol,
tobacco, and sugar should be eliminated from the
diet. Clients are advised to avoid carbonated soft
drinks. Vitamins C, A, B, and E have proved to be
helpful. Medications and biofeedback can reduce
stress. Some people are finding benefits from over-
the-counter remedies such as glucosamine for reduc-
ing pain, although they do not appear to grow new
cartilage. Glucosamine is contraindicated for anyone
with an allergy to sulfa drugs or shellfish. Acupunc-
ture may reduce the pain of osteoarthritis, increase
joint mobility, and reduce inflammation. Low-intensity
exercise, such as walking, yoga, and tai chi, is benefi-
cial for joint flexibility.

CLIENT COMMUNICATION

Promote personal care, including adequate rest and
appropriate exercise. For many, water exercise in a
therapy pool is beneficial. Instruct clients on how
and when to take prescribed medications and how
to avoid overexertion. Regular physical therapy is
often beneficial.

Prognosis
Prognosis of osteoarthritis depends on the site affected
and the severity of the disease. Disability can range
from minor to severe. The progression of osteoarthri-
tis varies.

Prevention
There is no known prevention for osteoarthritis.

RHEUMATOID ARTHRITIS
ICD-10: M06.9 

Description
Rheumatoid arthritis (RA) is a chronic, systemic, in-
flammatory disease affecting the synovial membranes
of multiple joints. The disease has the capacity to de-
stroy cartilage, erode bone, and deform joints. The
course of the disease is characterized by spontaneous
remissions and unpredictable exacerbations. RA af-
fects 1.5 million Americans, mostly women, with the
prevalence of the disease occurring in those ages 30
to 60.

As the disease develops, there is congestion and
edema of the synovial membrane and joint. This
causes formation of a thick layer of granulation tissue
that invades the cartilage, destroying the joint and
bone (Fig. 9.8). Finally, a fibrous immobility of joints,
or ankylosis, occurs, causing visible deformities and
total immobility.

Etiology
RA is a known autoimmune disease. The abnormal im-
mune response causes inflammation that can damage
joints and organs. Research suggests that some individ-
uals may be genetically predisposed to acquiring the 
disease. Infections and endocrine factors also may be
considered.

Signs and Symptoms
RA develops insidiously among most affected individ-
uals. The earliest signs and symptoms may include
malaise, persistent low-grade fever, fatigue, and weight
loss. Joint pain and stiffness gradually emerge as the
principal symptoms, usually affecting the joints of the
fingers, wrists, knees, ankles, and toes in a symmetric
pattern. The pain is characteristically aggravated by
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movement of the affected joints. In advanced cases of
RA affecting the hands, the interphalangeal joints are
swollen and edematous and have a characteristic ta-
pered appearance. Symptoms of RA may decrease or
go into remission without treatment but will flare up,
or become active, after weeks or months of a client
being pain-free.

Diagnostic Procedures
A positive rheumatoid factor blood test is diagnostic in
most cases. Other useful laboratory tests include serum
protein electrophoresis, erythrocyte sedimentation rate
(ESR), complete blood count (CBC), and synovial fluid
analysis. X-rays are also useful. MRI and CT scan can
show the extent of abnormality and track the progres-
sion of the disease.

Treatment
The primary objectives of treatment are to reduce in-
flammation and pain, preserve joint function, and pre-
vent joint deformity. There are two groups of drugs for
treatment: (1) NSAIDs, such as aspirin and ibuprofen,
which help reduce joint pain, stiffness, and swelling, and
(2) disease-modifying antirheumatic drugs (DMARDs),
which slow joint degeneration. Hydroxychloroquine
(Plaquenil) and methotrexate are oral DMARDs such
as etanercept and adalimumab (Humira) that provide
more rapid relief of symptoms. These tumor necrosis
factor (TNF)–alpha inhibitors can help with morning
stiffness and tender joints. Injections of corticosteroids
into the joints can provide temporary relief of acute 

inflammation. Advanced RA may require surgical repair
of the hip, knee, or hand joints.

Complementary Therapy
See “Osteoarthritis.” Also, 8 to 10 hours of sleep every
night with frequent rest periods between daily activities
is suggested. Moist heat application is often beneficial.
Learning to relax and reducing stress as much as possi-
ble is helpful.

CLIENT COMMUNICATION

Make certain clients and family members under-
stand RA is a serious chronic illness that is apt to
require major changes in lifestyle. Provide emotional
support. Physical and occupational therapists are
helpful with activities of daily living. Staying active
is key to treatment.

Prognosis
The course of RA is generally unpredictable. Permanent
spontaneous remission may occur with return to normal
function or less disability than previously; however, the
disease generally is progressive, with some degree of
consequent deformity. Only a small percentage of
clients sustain total disability. RA usually requires life-
long treatment.

Prevention
There is no known prevention for RA.

Musculoskeletal Diseases and Disorders   199

A

C

B

Figure 9.8  Severe rheumatoid arthritis can result in serious joint deformity (A and B) caused by the
destruction of the joint tissues, as shown in the x-ray (C). (From Stanley, BG, and Tribuzi, SM: Concepts in Hand 

Rehabilitation. Philadelphia: F.A. Davis, 1992, p 405, with permission.)
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GOUT
ICD-10: M10.9 

Description
Gout, also called gouty arthritis, is a chronic disorder of
uric acid metabolism. It is manifested as acute, episodic
attacks of a form of arthritis in which crystals of uric 
acid compounds appear in the synovial fluid of joints 
(Fig. 9.9). The disease also is marked by tophi, which
are deposits of urate compounds in and around the joints
of the extremities; these frequently lead to joint deformity
and disability. Gout is also characterized by hyper-
uricemia (increased urea in the blood), renal dysfunction,
and kidney stones. Approximately 5 million Americans
are treated for gout each year. The disease affects more
men than women, usually appearing after age 30. Among
women, gout usually appears after menopause.

Etiology
The cause of gout may be metabolic, renal, or both.
Metabolic gout is inherited, and several genetic factors
have the potential to produce the condition. In meta-
bolic gout, the body produces more uric acid than can
be cleared by the kidneys into the urine. Renal gout is
caused by one of many possible renal dysfunctions. In
renal gout, the body may produce normal levels of uric
acid, but the action of the kidneys is insufficient to clear
the compound from the blood. Other risk factors for
developing gout include obesity, moderate to high al-
cohol use, intake of aspirin, and low thyroid function.

Signs and Symptoms
The classic manifestation of gout is the sudden onset of
excruciating joint pain, usually affecting the joints of the
big toes. Other joints may be involved as well, especially
those of the feet, ankles, and knees. The pain generally
reaches a peak after several hours and then gradually
subsides over 5 to 10 days. An acute attack also may be
accompanied by mild fever and chills. The individual is
characteristically free of any symptoms between attacks.
As the disease progresses, the interval between acute 
attacks diminishes, and tophi may appear around the
affected joints or at other points of the body.

Diagnostic Procedures
Identification of urate crystals in joint fluid or the pres-
ence of tophi in and around joints is indicative of gout.
Urinalysis results will almost always reveal hyperuricemia.
Other laboratory tests include ESR and differential count
(white blood cell count), though symptoms of gout can
be present even if blood uric acid levels are low. Skeletal
x-rays may be used to assess the degree of damage to the
affected joints.

Treatment
Treatment of an acute attack of gout may involve bed rest,
immobilization of the affected part, local applications of
heat or cold, and analgesics. NSAIDs usually provide ex-
cellent relief for clients who can tolerate them. Older
clients are at risk for gastrointestinal bleeding when taking
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CHAPTER EPISODE—PART II
Janet’s internist performed an examination, asked her to
identify the areas where she was having pain, and ordered
comprehensive blood work for her. The internist sug-
gested that because ulcerative colitis is an autoimmune
disorder, there may be some relationship to her current
symptoms. The internist asked about Janet’s stress level.
Janet revealed that she hated her job, but the pay was
good and she could not leave. Her teenage son is going
through a rebellious stage, is having problems in school,
and doesn’t always go to his classes. Her husband is sup-
portive but doesn’t really understand what is happening
or why Janet often does not even have the energy to pre-
pare dinner, let alone share any moments of intimacy.
Sometimes Janet does not even want to be hugged.

•  What do these additional symptoms and pieces of infor-
mation suggest to you now about a possible diagnosis?

•  Until a diagnosis is known, what might the internist sug-
gest now? You may have to do a little Internet research.

Urate crystals
in a tophus

Synovium

Figure 9.9  Gout of the big toe.

Ankylosing Spondylitis

Ankylosing spondylitis, almost as common as RA, affects men
three times more than women and usually begins between the
ages of 15 and 30. It is a form of chronic inflammatory arthri-
tis affecting mostly the spine. Back pain and stiffness result.
Gradually the spinal bones fuse; other joints such as shoulders
and hips may be involved. About 40% of cases affect the eyes,
causing acute iritis and pain. Ankylosing spondylitis is likely
genetic in origin. Pain and stiffness can be lessened by the use
of new biological medications or TNF blockers such as En-
brel, Remicade, and Humira. Physical therapy is often pre-
scribed to create a daily exercise protocol. The application of
both cold and heat additionally provide relief.
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maximum doses of NSAIDs. Corticosteroids may be pre-
scribed orally or by injection into the joint. Colchicine is
an effective oral medication if NSAIDs or corticosteroids
cannot be used, though it may cause nausea, vomiting,
and diarrhea. Management of gout also may involve at-
tempts to control the rate of uric acid formation by having
the individual follow a low-purine diet. (Purines are end
products of protein metabolism and are broken down to
form uric acid.) Such a diet excludes sweetbreads, liver,
kidney, poultry, fish, alcohol, rich pastries, and fried foods.
To promote uric acid clearance by the kidneys, individuals
with gout are usually encouraged to drink fluids frequently
and may have to take various antihyperuricemic agents.

Complementary Therapy
Alcohol should be totally eliminated. A diet high in fiber
and low in fat is suggested. Bioflavinoids found in cher-
ries, grapes, and other dark fruits have been found to re-
duce uric acid levels. Fluid intake should be increased.

CLIENT COMMUNICATION

Remind clients to take NSAIDs with meals and to
watch for any occult blood in the stool. Encourage
increased fluids to prevent kidney stone formation.

Prognosis
Because of modern treatment procedures, gout is sel-
dom as permanently disabling as it once was. Treatment
measures may need to be maintained indefinitely. Com-
plications include hypertension, kidney stones, and
renal damage.

Prevention
There are no specific preventative measures for gout, but
a low-purine diet and adequate hydration may lessen
the chance of the disease occurring among those known
to be at risk.

Muscles and Connective
Tissue

SPRAINS AND STRAINS
ICD-10: T14.90 

Description
A sprain is the tearing or stretching of a ligament sur-
rounding a joint that usually follows a sharp twist. A
strain is a tearing or overstretching of a tendon or a
muscle. Both usually heal without surgery.

Etiology
Sprains and strains may be caused by trauma or result
from excessive use of a body part. They are more common
among athletes.

Signs and Symptoms
Symptoms are localized pain and inflammation, black-
and-blue discoloration at the site of the injury, and
loss of mobility. Sprains and strains caused by chronic
overuse of a ligament, muscle, or tendon typically
cause stiffness, soreness, and tenderness, whereas a
sharp, transient pain may result when either condition
is acute.

Diagnostic Procedures
A medical history revealing recent physical activities
with the potential for causing sprains or strains may
suggest the diagnosis. X-rays may be necessary to rule
out the possibility of a fracture. An MRI may be nec-
essary to determine the extent of the injury.

Treatment
Sprains and strains usually require immediate eleva-
tion and rest of the injured part. Cold compresses may
be applied intermittently to the affected site for 12 to
48 hours to lessen swelling. Depending on the sever-
ity of the injury, immobilization of the affected part
may be attempted by applying an elastic wrap or soft
cast. Analgesics and NSAIDs may be necessary to
control pain or discomfort. Surgical repair may be “in-
dicated if the injury heals improperly or if a rupture
results.

Complementary Therapy
Complementary therapy parallels traditional treatment.
Proteolytic enzymes, which help digest proteins in food,
may be given. A cold compress of camphor, lavender,
chamomile, eucalyptus, and rosemary may be used on
the joint.
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REALITY EPISODE

Schools were canceled due to a 6-inch snowfall. Keenan
decided to use his day off to make some money shoveling
the neighbors’ driveways. After doing six driveways,
Keenan was cold and tired and decided he had had
enough of shoveling. Later that evening, when he reached
for a glass from the top kitchen shelf, he felt a sharp pain
across his right shoulder blade that extended into his
upper arm. The area was tender and painful when he
touched it. He told his mother about the shoulder pain,
and she gave him some acetaminophen. Then she made
Keenan an ice pack and applied it to his shoulder. She
advised him to rest his arm and leave the ice pack on for
15 minutes.

What did Keenan’s mother do correctly in this situation?
How long might Keenan’s pain last?

❉
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CLIENT COMMUNICATION

Remind clients that the best repair and recovery will
occur when the injured area has total rest. It may
be necessary to teach crutch walking or performing
daily tasks with limited mobility.

Prognosis
With proper treatment, healing of a strain or sprain
generally occurs within 2 to 4 weeks.

Prevention
Prevention of these injuries includes warming up when
preparing for exercise or physical activity, following
safety precautions, and recognizing physical limitations.

BURSITIS AND TENDONITIS
ICD-10: M70.X, M71.X, or M75.X

Description
Bursitis is inflammation of a bursa, a thin-walled sac lined
with synovial tissue and filled with a viscous fluid called
synovial fluid. The bursae act as cushions that prevent fric-
tion between the bones at a joint and facilitate movement
of tendons and muscles around the joints. Common
forms of bursitis include subacromial (shoulder); subdel-
toid (arm); olecranon (elbow), which is commonly 
referred to as miner’s or tennis elbow; prepatellar (knee),
which is referred to as housemaid’s knee; and ischial (pelvis),
which is commonly referred to as weaver’s bottom.

Tendonitis is inflammation of a tendon or the fibrous
band of tissue that connects a muscle to a bone, usually
in the shoulder rotator cuff, hip, Achilles tendon, or
hamstring. The condition is characterized by inflamma-
tion, fibrosis, and tears in the tendon.

Etiology
Bursitis may be caused by excessive frictional forces,
trauma, and systemic diseases (such as gout or RA) or
infection. Tendonitis generally results from overuse, 
another musculoskeletal disease such as RA, postural
misalignment, or hypermobility.

Signs and Symptoms
The classic symptom is tenderness or pain, especially on
movement of the affected part. Restricted movement and
edema at the site are common. Fluid accumulation in the
bursae causes irritation, inflammation, and sudden or
gradual pain. Symptoms usually include dull aching in
the affected tendon area and severe pain when the area is
moved. At night, the pain often interferes with sleep.

Diagnostic Procedures
The client’s clinical picture and a medical history may
be all that are necessary for diagnosis. X-rays occasion-
ally may show calcific deposits at the affected site, but

CT scanning and an MRI may replace x-rays in the 
diagnosis.

Treatment
Treatment may include application of cold or heat, im-
mobilization of the affected part, analgesics, NSAIDs,
and local steroid injections. Active mobilization to 
prevent adhesions will prove helpful after the acute
pain subsides. Physical therapy or hydrotherapy helps
maintain range of motion.

Complementary Therapy
It is recommended that clients identify and cease the of-
fending activity. Immobilization and rest of the affected
area to prevent further irritation may be necessary.
Acupuncture can provide symptomatic relief of the pain.

CLIENT COMMUNICATION

See “Sprains and Strains.” Clients who learn what
caused the tendonitis or bursitis and are able to avoid
that action will heal faster and have less chance of 
recurrence. Reinforce the importance of treatment.

Prognosis
The prognosis is good if the bursitis is treated as soon
as possible. Bursitis may become chronic, in which  case
activity restrictions may be required or surgical inter-
vention may be attempted to remove calcification. If in-
fection results, surgical drainage or aspiration may be
necessary followed by antibiotic therapy. Tendonitis
usually responds to medical treatment and a change in
physical activities. If untreated, it can become disabling.
Chronic tendonitis may require surgical intervention to
remove calcium deposits.

Prevention
Prevention of bursitis and tendonitis includes avoiding
trauma, strenuous exercise, and overuse that might
stress or cause pressure on a joint.

CARPAL TUNNEL SYNDROME
ICD-10: G56.00

Description
Carpal tunnel syndrome is a common condition that
compresses the median nerve in the wrist found within
the carpal tunnel (Fig. 9.10). This compression causes
sensory and motor changes in the hand. It is most
commonly seen in individuals who use their hands and
wrists repetitively, such as computer users, assembly-
line workers, packers, data-entry clerks, dental hygien-
ists, and any others who make strenuous use of their
hands.
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Etiology
Overuse and incorrect use of the hands and fingers
cause inflammation or fibrosis of the tendon sheaths
that pass through the carpal tunnel. There is also the
belief that some individuals’ hands and wrists are par-
ticularly susceptible to the problem. Edema and com-
pression of the median nerve result.

Signs and Symptoms
Pain, burning, weakness, numbness, or tingling in one
or both hands are the classic symptoms. An individual
with carpal tunnel syndrome is unable to clench the fist
or demonstrate a strong grip. Discomfort is usually
worse at night and in the morning.

Diagnostic Procedures
The medical history usually indicates a tendency for the
syndrome. There will be decreased sensation to light
touch or pinpricks of the fingers and a positive Tinel
sign, tingling over the median nerve on light tapping.
An electromyogram or a nerve conduction study may
also be performed for diagnosis.

Treatment
Resting the wrist and supporting it with a splint represent
the first treatment. If a client’s occupation is the cause,
ergonomic modifications of the workplace may be im-
plemented. NSAIDs may be recommended. If the pain
or numbness persists, surgery may be the best option.

Surgical decompression of the nerve through resection
of the carpal tunnel ligament may be necessary.

Complementary Therapy
Yoga and other relaxation techniques may alleviate the
pain. Acupuncture may be useful for easing the symp-
toms. However, magnet therapy, laser acupuncture,
and chiropractic care have not provided much benefit.

CLIENT COMMUNICATION

Many clients benefit from reading material that ed-
ucates them on relieving wrist and hand stress. In-
formation on posture; wrist rests at computer
keyboards; and proper holding, carrying, and lifting
can be very helpful.

Prognosis
The prognosis for carpal tunnel syndrome is good, es-
pecially if the client responds to rest and a wrist splint.
Surgical techniques are quite effective, but a change of
occupation may be necessary if ergonomic alterations
are not effective or possible.

Prevention
Proper workplace ergonomics, such as adjusting the
keyboard so the wrists do not bend sharply and sitting
in a chair positioned so both feet are flat on the floor
can prevent injury. Instruct clients to avoid repetitive
movements of the wrist or hand and use wrist rests at
computer keyboards and mouse pads.

PLANTAR FASCIITIS
ICD-10: M72.2 

Description
Plantar fasciitis is a common condition that results
from irritation of the ligament on the bottom of the
foot that connects the heel to the toes. This ligament
is called the plantar fascia and supports the arch of the
foot. Straining of the ligament leads to inflammation,
swelling, and pain when standing or walking. This
condition is more common in middle age but can
occur in anyone at any age who stands or walks often.

Etiology
This condition occurs from small tears that appear after
straining the ligament. Repetitive straining and tearing
of the fascia results in pain and swelling of the heel 
(Fig. 9.11). Causes of strain can be due to several factors,
such as having high arches; obesity; pregnancy; and
walking, standing, or running for long periods of time,
especially on hard surfaces. Poorly fitting shoes, feet that
roll inward when walking (excessive pronation), and
tight Achilles tendons are also contributing factors.
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Signs and Symptoms
Plantar fasciitis begins as pain or stiffness of the feet
when getting out of bed or after sitting for long periods.
Pain usually decreases as the day goes on but may return
and be excessive after longs periods of standing, sitting
in one position, or climbing stairs.

Diagnostic Procedures
Physical examination revealing pain, tenderness, or
swelling on the bottom of the heel is sufficient for di-
agnosis. X-rays may be ordered to rule out other injuries
or fractures.

Treatment
NSAIDs, ice, and rest are the first method of treatment.
Flexibility exercises for the feet and legs and night
splints may be recommended. If other treatments are
not helpful, orthopedic shoe inserts may be prescribed.
Injections of corticosteroids may bring relief, but mul-
tiple injections are not recommended and may weaken
the fascia. For chronic discomfort, extracorporeal shock
wave therapy can be used. This treatment uses sound
waves directed at the heel to promote healing. Surgery
to release the fascia is done if other treatments fail.

Complementary Therapy
It is suggested that clients stretch or massage their
feet prior to getting out of bed in the morning. Flex-
ing the foot up and down about 10 times can reduce
pain. Using a towel stretched across the bottom of the
foot when doing stretching is helpful. Shoes should
have good arch support. Going barefoot is not ad-
vised. Another simple procedure is to freeze a small
bottle of water, place it beneath the foot, and roll the
bottle from the toes to the heel and back again. This
stretches the tendon and ices the inflammation at the
same time.

CLIENT COMMUNICATION

Orthopedic shoe inserts should be worn in both
shoes even if only one foot is painful.

Prognosis
With treatment and physical therapy, the prognosis for
plantar fasciitis is good, and most patients improve
within 1 year with nonsurgical treatment.

Prevention
Maintaining flexibility of the heel and Achilles tendon
is the best prevention. Wearing supportive shoes on
hard surfaces and replacing worn athletic shoes often
can also prevent plantar fasciitis.

MYASTHENIA GRAVIS
ICD-910: G70.00 

Description
Myasthenia gravis is a chronic, progressive neuromuscu-
lar disease that produces increasingly sporadic weakness
and exhaustion of skeletal muscles. Curiously enough,
neither the motor nerves nor the muscles themselves 
are directly affected by this disease. Rather, myasthenia
gravis may be an autoimmune response resulting in the
disappearance of receptors for the neurotransmitter
acetylcholine, the substance that transfers a nerve impulse
from the nerve ending across to the muscle fiber. The
condition occurs more frequently in women than in men
and has its highest incidence between ages 20 and 40.
Thymomas (tumors of the thymus gland) accompany
myasthenia gravis in approximately 15% of cases.

Etiology
The cause of this disease is not known, but it appears to
be an acquired autoimmune disorder in which antibod-
ies that are produced by the thymus gland destroy the
acetylcholine receptors.

Signs and Symptoms
Skeletal muscle weakness and fatigability occur. Onset
may be sudden, and most affected individuals will notice
drooping eyelids and double vision as the first signs that
something is wrong. Because the muscles most affected
are usually those innervated by the cranial nerves (face,
lips, tongue, neck, and throat), a blank expression, nasal
regurgitation of fluids, dysphagia (difficulty swallowing),
blepharoptosis (drooping eyelid), dysphasia (difficulty
speaking), and a bobbing head may result (Fig. 9.12).

Muscle weakness typically occurs later in the day or
after strenuous exercise. Although short rest periods
characteristically restore muscle function, the muscle
weakness is progressive in myasthenia gravis, and most
muscles will be affected until paralysis occurs. Menses,
emotional stress, prolonged exposure to sunlight or cold,
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and infections heighten the symptoms. Respiratory
muscle weakness or myasthenic crisis (the sudden in-
ability to swallow and respiratory distress) may be severe
enough to require mechanical ventilation.

Diagnostic Procedures
The improvement of muscle strength after resting or 
following injection of anticholinesterase drugs strongly
suggests the diagnosis. The PCP will perform a neuro-
logical examination. Electromyography with repeated
neural stimulation may assist in the diagnosis. The con-
firming diagnosis of myasthenia gravis is improved 
muscle function after an IV injection of edrophonium or
neostigmine. An MRI or CT scan may be ordered to
verify the presence of a thymus gland abnormality. When
a drooping eyelid is present, the PCP may place a cool
pack over the closed eyelid for a short period of time to
determine if the eyelid function is then improved. 

Treatment
Treatment is symptomatic and supportive. Anti-
cholinesterase drugs are effective against fatigue and
muscle weakness, but they become less effective as the
disease progresses. Thymectomy is being used with suc-
cess, bringing marked relief to more than half of those
with severe myasthenia gravis. Corticosteroids may be
beneficial. It is important to guard against myasthenic
crisis and to treat it with emergency measures should it
occur. Antibody therapies such as plasmapheresis that
filter antibodies from the blood or injections of healthy
immunoglobulins can alter the body’s immune response
against the acetylcholine receptors. Unfortunately, both
of these therapies provide only short-term benefit.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Help clients understand how to make the most of
the periodic energy peaks throughout the day.
Stress the need for frequent rest periods. Remind
clients to avoid strenuous exercise, stress, infection,
and unnecessary exposure to sun or cold.

Prognosis
Unexplained, spontaneous remissions may occur, but
usually the disease is a lifelong condition with periodic
remissions, exacerbations, and day-to-day fluctuations.
There is no known cure for myasthenia gravis.

Prevention
There is no known prevention for myasthenia gravis.

POLYMYOSITIS
ICD-10: M33.20 

Description
Polymyositis is a rare but chronic, progressive disease of
connective tissue characterized by edema, inflammation,
and degeneration of skeletal muscles. When the disease
occurs with skin involvement, it is called dermatomyositis.
Polymyositis and dermatomyositis develop slowly and
have frequent exacerbations and remissions. Adults 
between ages 50 and 70 are most often affected. Women
develop this condition twice as often as men, and it is
much more common in African Americans.

Etiology
Polymyositis is an idiopathic disease. Viral, parasitic,
and bacterial infections are rarely found, so an autoim-
mune etiology is suspected. Nearly one-third of cases
are associated with other connective-tissue disorders,
such as RA and systemic lupus erythematosus. Other
cases, particularly among older adults are associated
with malignancies, especially of the lung and breast.

Signs and Symptoms
Polymyositis usually develops insidiously over a period
of a few months to a few years. The most frequent initial
manifestation of the disease is muscle weakness in the
hips and thighs. Consequently, the affected individual
often reports difficulty in ascending or descending stairs
or difficulty in rising from a sitting or kneeling position.
Occasionally, the disease localizes in specific muscle
groups, weakening only the neck, shoulder, or quadri-
ceps muscles. Later symptoms include dysphagia and
respiratory difficulties. In rare instances, the disease may
appear as an acute condition, with the rapid onset and
development of the symptoms noted.

When the disease develops as dermatomyositis, the
previously mentioned symptoms may be preceded or 
accompanied by the appearance of a telltale lilac-colored
rash on the eyelids, bridge of the nose, the cheeks, fore-
head, chest, elbows, and knees. The rash-covered por-
tions of the body may itch severely. Dermatomyositis also
may be accompanied by edema around the eye sockets.

Diagnostic Procedures
A muscle biopsy may reveal tissue changes characteristic
of polymyositis, such as muscle fiber necrosis, infiltration
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of the muscle tissue with inflammatory cells (leukocytes),
and patterns of tissue degeneration and regeneration.
Blood testing typically indicates increased serum levels
of creatine kinase, an enzyme normally present in skele-
tal muscles. The ESR also is usually elevated.

Treatment
High doses of corticosteroid drugs are often administered
to bring the disease under control, followed by lower
maintenance doses over a period of years. Cytotoxic drugs
also may be used to lower the number of inflammatory
cells affecting the muscles, especially if the response to
corticosteroids is poor. Injections of immunoglobulins
may inhibit the attack of muscle tissue by antibodies. Bed
rest during an acute attack is beneficial. Physiotherapy 
and physical rehabilitation to regain muscle function are
important components of the treatment process.

Complementary Therapy
Drug therapy using the biological injectable rituximab
has been tested in small groups of clients. It has been
found to improve muscle strength and skin rash. The
U.S. Food and Drug Administration has not approved
this drug for treatment of polymyositis, so it would need
to be prescribed as an off-label usage. No other signifi-
cant complementary therapy is indicated.

CLIENT COMMUNICATION

Encourage clients to pace activities to counteract
muscle weakness. Explain the disease and its com-
plications to clients and family members. Advise a
low-sodium diet to prevent fluid retention. Discuss
the side effects of corticosteroid therapy (weight
gain, hypertension, edema, acne, and easy bruising),
and remind clients that side effects are diminished
after drugs are discontinued.

Prognosis
The prognosis is variable. Roughly half of those affected
by polymyositis recover within 5 years and can discon-
tinue therapy. Some individuals must remain on drug
therapy indefinitely; others die from acute cardiac, pul-
monary, or renal complications. Generally, the progno-
sis worsens with age. Individuals with polymyositis are
monitored carefully for any sign of cancer.

Prevention
There is no specific prevention for polymyositis.

SYSTEMIC LUPUS ERYTHEMATOSUS
ICD-10: M32.10 

Description
Systemic lupus erythematosus (SLE) is a chronic, in-
flammatory connective-tissue disorder in which cells and

tissues throughout the body are damaged by a variety of
autoantibodies and immune complexes. The disease 
affects women eight times more often than men. It is
most often diagnosed between ages 15 and 45.

Etiology
The cause of the autoimmune response that character-
izes SLE is not known. Genetic factors, as well as en-
vironmental and hormonal factors, may predispose an
individual to the disease. Stress, overexposure to ultra-
violet light, immunization reactions, and pregnancy are
events that may precipitate the condition. Certain drugs
also have the capacity to induce an SLE-like syndrome.

Signs and Symptoms
Because SLE can affect any part of the body, a host of
symptoms are possible, including weight loss, fatigue,
and fever. One manifestation of the disease is the
“butterfly rash” (Fig. 9.13), which is found on the face,
neck, and scalp of about 50% of clients with SLE.
Similar rashes may appear on other body surfaces, es-
pecially on exposed areas. There also may be photo-
sensitivity of the skin, joint and muscle pain, joint
deformities, nausea, vomiting, and diarrhea. Other
signs and symptoms include oral or nasopharyngeal 
ulcerations, patchy alopecia, pleuritis or pericarditis, and
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Figure 9.13  Butterfly rash of systemic lupus erythematosus.
(From Lazarus, GS, and Goldsmith, LA: Diagnosis of Skin Disease. Philadelphia: 

F.A. Davis, 1997, p 230, with permission.)
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Raynaud phenomenon. This disorder is exhibited
by intermittent interruptions of blood supply to the
fingers and toes, marked by severe pallor and accom-
panied by numbness, tingling, or severe pain.

Diagnostic Procedures
CBC with differential, ESR, serum electrophoresis, an-
tinuclear antibody, anti-DNA, and lupus erythematosus
(LE) tests are likely performed. LE cells (polymor-
phonuclear leukocytes) often are found in the bone
marrow. The anti-DNA test, which detects a particular
autoantibody, is the most specific test for diagnosing
SLE, but it must be performed while the disease is in
its active stage.

Treatment
The mild stage of the disease requires only anti-inflam-
matory agents, including aspirin. Skin lesions require
topical treatment such as corticosteroid creams. Corti-
costeroid drugs remain the treatment of choice to con-
trol SLE, both for acute generalized exacerbations and
for exacerbations of the disease localized to vital organ
systems. It is recommended that clients with photosen-
sitivity wear protective clothing when in the sun and
use an effective sunscreen agent.

Complementary Therapy
A whole-foods diet that avoids cow’s milk and beef
products is recommended. Increasing intake of green,
yellow, and orange vegetables and fish oil and flaxseed
oil is recommended. Supplementation with vitamins
B12, B5, and C may be helpful.

CLIENT COMMUNICATION

Urge clients to get plenty of rest and to consider a
low-sodium, low-protein diet. Heat packs may be
used to relieve joint pain and stiffness. Teach clients
how to observe for multiple organ involvement.

Prognosis
The prognosis for SLE improves with early detection
and careful treatment, but it remains poor for those who
develop cardiovascular, renal, or neurological compli-
cations or serious bacterial infections.

Prevention
There is no specific prevention for SLE.

FIBROMYALGIA
ICD-10: M79.1, 60.9, or M79.7 

Description
Fibromyalgia is a chronic condition characterized by
pain in the muscles, ligaments, and tendons; constant

fatigue; and muscle tenderness. Women are 80% more
likely than men to develop this condition. It is most
common in those of middle age, affecting 2% of the
adult population in the United States.

Etiology
The exact cause of fibromyalgia is unknown, but a variety
of factors seem to be involved. Genetics may be a key
factor, as clients with the condition tend to have family
members with fibromyalgia. Clients with fibromyalgia
may have a lower pain threshold because of increased
pain signals to the brain. Nerve stimulation causes an
increase in neurotransmitters, and because the pain re-
ceptors are more sensitive, they become overreactive to
the neurotransmitters. Other factors, such as emotional
distress, trauma, and illness, may trigger or exacerbate
the condition.

Signs and Symptoms
Pain begins as a constant, dull muscle ache. Addition-
ally, pain comes from tender points or sites where firm
pressure causes an increase in pain. These spots include
the back of the head, tops of shoulders, outer elbows,
upper hips, and inner knees. Exhaustion is also com-
mon because of the inability to enter into the restorative
phase of sleep. Cognitive difficulties, commonly re-
ferred to as fibro fog, often occur. Coexisting conditions
with fibromyalgia include chronic fatigue syndrome,
SLE, osteoarthritis, post-traumatic stress disorder, rest-
less leg syndrome, and depression.

Diagnostic Procedures
Fibromyalgia is difficult to diagnose and is often mis-
diagnosed. A physical examination showing widespread
pain (both sides of the body and above and below the
waist) lasting at least 3 months with no underlying
cause is sufficient for diagnosis. Blood work that in-
cludes a CBC, an ESR, and thyroid function may be
ordered to rule out other conditions.

Treatment
Reduction of pain is the first goal of treatment; the
second is to improve sleep. Several different medica-
tions can be prescribed: analgesics, antidepressants
such as duloxetine (Cymbalta), and antiseizure drugs
can reduce pain and improve sleep. Recently, the drug
milnacipran (Savella) was approved specifically for the
treatment of fibromyalgia. Stress management and
physical therapy are also recommended.

Complementary Therapy
Massage, acupuncture, and chiropractic care can help
alleviate pain. Low-impact exercise, yoga, and medita-
tion can reduce stress and alleviate symptoms. Physical
therapy in a warm-water pool is beneficial.
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CLIENT COMMUNICATION

Clients must understand that reducing stress and
getting adequate sleep along with exercise and a
healthy diet can help alleviate symptoms and exac-
erbation of the condition.

Prognosis
Fibromyalgia is a chronic condition, so prognosis de-
pends on how the client responds to treatment. Even
with treatment, symptoms may worsen and last for
months or years.

Prevention
There is no known prevention for fibromyalgia.

bone and CT scan may be necessary for diagnosis. The
treatments of choice are radiation and surgery, which
may involve amputation if surgical resection of the
tumor is not effective. With any amputation, rehabili-
tation is necessary.

COMMON SYMPTOMS OF
MUSCULOSKELETAL DISEASES 
AND DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Pain
• Tenderness and swelling
• Malaise, weakness, and fatigue
• Fever
• Obvious bone deformation, including spontaneous

fractures
• Inflammation
• Stiffness
• Weight and height loss

SUMMARY
Musculoskeletal diseases and disorders can occur at any
age. Most respond well to treatment; a few do not. All
can affect body structure, function, or movement. If
treatment protocols are followed, most clients will ex-
perience relief or remission of the disease or disorder,
or they will learn to live more comfortably with it. Some
require lifestyle changes. Fortunately, new treatment
modalities, including alternative therapies, are being 
researched and tried. Many are successful.
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CHAPTER EPISODE—PART III
Janet gets the test results the next week when she sees
her internist a second time. Her spouse accompanies
her on the visit. She begins to cry when she is told she
has fibromyalgia, that there is no cure, and that the
goal of treatment is to help her live as active a life as
possible. It is much like the ulcerative colitis—she will
have both the rest of her life. Her spouse asks, “What
do we do now?”

•  What might the internist suggest?
•  What lifestyle changes might Janet and her spouse make?
•  What is the possible prognosis for Janet?

CANCER
ICD-10: C41.9 

Primary neoplasms of the musculoskeletal system are
rare, but when they do occur, the prognosis usually is
poor. Primary malignancy may arise from osseous tis-
sue. These tumors include the following:

1. Osteogenic sarcoma, which primarily affects the long
bones of the body

2. Chondrosarcoma, which also affects the long bones
but tends to metastasize more slowly than os-
teogenic sarcoma

3. Malignant giant-cell tumor, which is common at
the ends of long bones, especially near the knee
and lower radius

Nonosseous tumors include fibrosarcoma, chon-
droma, and Ewing sarcoma, which is a malignant tumor
originating from bone marrow, usually in the long
bones or pelvis. The cause is unknown.

The classic symptom of nonosseous tumors is bone
pain. It is dull and localized and may be more intense
at night. A bone biopsy, bone x-ray, and radioisotope

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
Arthritis

http://www.arthritis.org

Fibromyalgia

http://www.fmaware.org

https://www.rheumatology.org/Practice/Clinical/Patients/
Diseases_And_Conditions/Fibromyalgia/

Myasthenia gravis

http://www.myasthenia.org

Osteomyelitis

http://www.nlm.nih.gov/medlineplus/ency/article/000437.htm

Systemic lupus erythematosus

http://www.lupus.org

4451_Ch09_185-212  28/12/15  3:29 PM  Page 208



Musculoskeletal Diseases and Disorders   209

CASE STUDIES
Case Study 1

Leon Best, a mail carrier in the middle of his daily 5-
mile delivery route, suddenly experiences excruciating
pain in his great left toe. As soon as his route is done,
he calls his PCP.

Case Study Questions
1. What are some possible diagnoses?
2. What additional information might the PCP look for in

making a diagnosis?
3. Is Leon’s profession connected with his complaint? 

Explain.

Case Study 2

Thirty-five-year-old Donna Duckworth is learning
how to care for her 5-week-old newborn, when she
bends over the baby’s crib and feels something give in

her back. The next day and the following week, the
pain becomes unbearable in her back. She is breast-
feeding and does not want to take any medication, so
she lives with the intense and continuing pain. Within
a few weeks, she can no longer stand it, so she goes to
see her primary care provider, who orders blood work
and does a complete physical. As a result, he sends her
to an orthopedist who takes x-rays and does a bone
density test. The diagnosis comes back as “severe idio-
pathic osteoporosis.” She has fractured three of her
lumbar and four of her cervical vertebrae.

Case Study Questions
1. What is unusual about this diagnosis at this time?
2. What will Donna’s future hold? What is the prognosis?
3. As a health-care practitioner, what teaching tips would

you offer Donna?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term.

1. Outward curvature 
angulation of spine; 
round back

2. Bones become brittle 
and porous; fracture 
easily

3. Sideward curvature 
of the spine

4. Inward curvature of 
the spine; swayback

5. Ruptured or slipped 
disk

Short Answer
1. What are the names and descriptions of five major

types of fractures?

a.

b.

c.

d.

e.

2. What is the difference between a sprain and a strain?

Multiple Choice
Place a checkmark next to the correct answer.

1. How might fibromyalgia be described?

a. An acute condition common in men

b. Progressive bilateral wasting of skeletal 
muscles

c. Condition accompanied by pain, fatigue, and
inability to sleep well

d. Diagnosed by muscle biopsy

2. What is myasthenia gravis?

a. A chronic, progressive neuromuscular disease

b. A condition in which there is too much
acetylcholine released at the junction

c. Diagnosed by muscle biopsy

d. Easily cured and prevented

3. What is carpal tunnel syndrome?

a. A syndrome that compresses the median
nerve in the wrist

b. Inflammation of the tendon sheaths passing
through the carpal tunnel

c. An ailment caused by excess viscous fluid in
the carpal tunnel of the wrist

d. A problem that occurs by straining the 
ligament on the palm of the hand

4. Can you name the chronic disease of connective tissue
characterized by edema, inflammation, and degeneration
of skeletal muscles?

a. Systemic lupus erythematosus

b. Myasthenia gravis

c. Rheumatoid arthritis

d. Polymyositis

5. What is the treatment of choice to control systemic
lupus erythematous symptoms?

a. Antidepressants such as Cymbalta

b. Thymectomy

c. Corticosteroid drugs

d. Physical therapy to minimize disability

6. What kind of therapy might be beneficial for those af-
flicted with rheumatoid arthritis?

a. Use of cold compresses on finger deformities

b. Applications of dry heat to inflamed joints

c. Occupational therapy to help with daily activities

d. Acupuncture to relieve stress
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a. Lordosis

b. Osteoporosis

c. Kyphosis

d. Scoliosis

e. Herniated 
intervertebral
disk
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7. A tear or stress on the tendon or fibrous tissue con-
necting posterior thigh muscles to bone is likely called
what?

a. Weaver’s bottom 

b. Achilles tendon strain

c. Housemaid’s knee

d. Hamstring pull or strain

8. With proper treatment, what is the approximate heal-
ing time for a strain or a sprain?

a. 2 to 4 weeks 

b. 6 weeks

c. 2 months 

d. 7 to 10 days

9. The terms tennis elbow, housemaid’s knee, and weaver’s
bottom refer to what kind of ailment?

a. Tendonitis

b. Plantar fascitis

c. Bursitis

d. Gout

10. What disease is identified with uric acid metabolism
and tophi?

a. Gout

b. Bursitis

c. Osteoarthritis

d. Carpal tunnel syndrome

Discussion Questions/Personal Reflection
1. A postmenopausal woman slips while stepping off a

curb, falls, and cracks her pelvic bone. During diagnosis,
the primary care provider begins to consider the possi-
bility of osteoporosis.

a. What are the symptoms of osteoporosis?

b. What diagnostic procedures would the 
primary care provider order to verify the 
diagnosis of osteoporosis?

c. If the diagnosis is verified, what treatment will
be initiated?

2. Compare and contrast bursitis and tendonitis.
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It is not enough to have a good mind. The main thing is to use it well.
—RENÉ DESCARTES, 1637

4451_Ch10_213-246  28/12/15  3:30 PM  Page 213



● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Interpret key terms.
• Recall anatomy and physiology of the nervous 

system.
• Identify the main divisions of the nervous system.
• Describe the basic unit of the nervous system and

how it functions.
• List the concerns in using over-the-counter 

medications for headache.
• Recall the etiology for migraine headaches.
• Compare the prognoses for migraine and tension

headaches.
• Describe traumatic brain injury.
• Contrast concussion with contusion.
• Recall possible treatment for acute subdural

hematomas.
• Discuss the signs and symptoms of abusive head

trauma.
• Recall four courses of treatment for spinal cord 

injuries.
• Distinguish the signs and symptoms of paraplegia

and quadriplegia.
• Restate the cause of hemiplegia.
• Identify the classifications of meningitis.
• Describe acute bacterial meningitis.

• Describe complementary therapies for peripheral
neuropathy.

• Explain the characteristic symptoms of Bell palsy.
• Discuss cerebrovascular accident.
• Restate the relationship between cerebrovascular

accident and transient ischemic attack.
• Recall the less invasive treatment for cerebral

aneurysm.
• Identify at least three diagnostic procedures for

epilepsy.
• Recall the etiology and the 10 warning signs for

Alzheimer disease.
• Recognize the signs and symptoms of Parkinson

disease.
• Recall the etiology of multiple sclerosis.
• Discuss the appropriate treatment protocol for 

amyotrophic lateral sclerosis.
• Summarize the diagnostic tools for narcolepsy.
• Discuss the prognosis of restless leg syndrome.
• Describe the progression of brain tumors.
• List at least four symptoms characteristic of nervous

system diseases and disorders.
• Recall the diseases/disorders in the nervous system

that are a medical emergency. 
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Serotonin (sĕr''ō•tōn'ı̆n)
Somatic (sō•măt'ı̆k)
Stupor (stū'pŏr)
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NERVOUS SYSTEM ANATOMY 
AND PHYSIOLOGY REVIEW
The body’s nervous system is an elaborate, interlaced
network of nerve cells of astonishing complexity and so-
phistication. This network includes the brain, spinal
cord, and nerves. The entire system functions to regulate
and coordinate body activities and bring about responses
by which the body adjusts to changes in its internal and
external environments.

The nervous system consists of two divisions: the cen-
tral nervous system (CNS) and the peripheral nervous
system (PNS). The CNS consists of the brain and spinal
cord. It processes and stores sensory information and in-
cludes the parts of the brain governing consciousness.
The PNS is composed of all other nervous tissue outside
the CNS and includes 12 pairs of cranial nerves, 31 pairs
of spinal nerves, all sensory nerves, and the sympathetic
and parasympathetic nerves. The sympathetic and
parasympathetic nerves comprise the autonomic nervous
system (ANS), which regulates involuntary muscle
movements and the action of glands.

The PNS is the conduit for information both to and
from the CNS. The brain is the control center for this
information; it receives the information, processes it,
and initiates the appropriate responses.

Neurons
The nervous system contains billions of neurons, or
nerve cells, that make up nerves. Neurons are special-
ized cells that initiate or conduct electrochemical im-
pulses and react to physical and chemical changes in
their surroundings. The cell body of each neuron con-
tains deoxyribonucleic acid (DNA) in its nucleus,
endoplasmic reticulum and ribosomes for building
proteins, and mitochondria for making energy. 

Each neuron has a long axon that may be sheathed
in myelin and many tiny branches called dendrites. The

dendrites carry messages to the cell body coming from
other neurons; the axon of the neuron carries impulses
away from the cell body to other neurons, sometimes at
a great distance. For example, the neurons making up
the nerves going from the spinal cord to the toes may
be as long as 3 feet (Fig. 10.1). The neuron cell bodies
and all their dendrites appear gray to the naked eye—
thus the reference to gray matter. The neuron axons and
their myelin sheathes appear white in color—thus the
reference to white matter.

There are three types of neurons: sensory, motor, and
interneuron. Sensory neurons, also called afferent neu-
rons, transmit impulses to the central nervous system,
where they are interpreted as a sensation. The sensory
neurons coming from the skin, skeletal muscles, and
joints are called somatic. The sensory neurons coming
from internal organs are called visceral.

Motor neurons, also called efferent neurons, transmit
impulses from the central nervous system to muscles and
glands. Similar to sensory neurons, somatic motor neu-
rons relate to skeletal muscle and the visceral neurons
to smooth muscle, cardiac muscle, and glands.

Interneurons provide connections between sensory
and motor neurons and between themselves. The neu-
rons of the CNS are all interneurons.

Neurons transmitting impulses do not actually
touch each other. There is a small space, called a synapse,
between the axon of one neuron and the dendrite of an-
other neuron. When a nerve impulse arrives at the
synapse, it releases chemicals called neurotransmitters that
sail across the gap to the next neuron to influence another
neuron either in an inhibitory or excitatory way.

Central Nervous System
Brain
The brain, an organ about the size of a small head of
cauliflower, coordinates, controls, and regulates a num-
ber of life-sustaining tasks (Fig. 10.2):

• Controls heart rate and respirations, blood pressure,
and body temperature

• Processes all the information obtained from seeing,
hearing, smelling, tasting, and touching

• Produces and releases a number of hormones for
body functioning

• Coordinates physical movement
• Enables thought, learning, speech, emotions, and

social behavior

The major sections of the brain and their function
are summarized in Table 10.1. Refer to Figure 10.2 as
you read the table.

Spinal Cord
The spinal cord transmits electrochemical messages to
and from the brain and processes spinal cord reflexes.
The spinal cord runs from an opening in the occipital
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CHAPTER EPISODE—PART I
Breyona, now 26, faced a very difficult challenge when
an automobile crash left her paralyzed from the waist
down 6 years ago in her home state of Florida. She
was a skilled volleyball player attending a community
college in a nearby state on a volleyball scholarship.
She fought for her life during her several months’ stay
in a teaching hospital near her home. She wondered
if she would ever play volleyball again. 

•  What type of paralysis does Breyona have?
•  What chances does she have of playing volleyball again? 
•  What might her life look like this many years from her

accident?

4451_Ch10_213-246  28/12/15  3:30 PM  Page 215



216 Diseases of the Human Body

Axon terminal
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Functional dendrite

Sensory (Afferent Neuron)
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Axon terminal

Myelin sheath

Cell body
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B

Motor (Efferent Neuron)
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Layers of 
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Figure 10.1  Neuron structure. (A) Afferent (sensory) neuron. (B) Motor (efferent) neuron. Arrows indicate the direction of impulse
transmission. (C) Close-up of the myelin sheath and neurolemma formed by Schwann cells.

bone called the foramen magnum to the area 
between the first and second lumbar vertebrae.

Peripheral Nervous System
Together the CNS and the PNS provide three general
functions: sensory, integrative, and motor. The sensory

function consists of receptors that monitor the body
both externally and internally. The sensory receptors
convert their information into nerve impulses, which
are then transmitted via the PNS to the CNS, and the
signals are integrated. They are brought together, cre-
ating sensations and helping to produce thoughts and
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Cerebellum

Thalamus

Occipital lobe

Pineal body

Corpus callosum

Cerebrum and
cerebral cortex

Medulla oblongata
(brain stem)

A

Pons

Mesencephalon
(midbrain)

Hypothalamus

Frontal lobe

Parietal lobe

B

Longitudinal fissure

Cerebral cortex

Corpus callosum

Lateral ventricle

Thalamus

Third ventricle

Hypothalamus

Temporal
lobe

Figure 10.2  (A) Midsagittal 
section of the brain as seen from
the right side. This medial plane
shows internal anatomy and the
lobes of the cerebrum. (B) Frontal
section of the brain in anterior
view.

perceptions. As a result, we make decisions and use
motor functions to act on them. The PNS includes the
cranial and spinal nerves as well as the ANS.

Cranial Nerves
Twelve pairs of cranial nerves come from the brain.
They are named by Roman numeral and name (e.g., “I
olfactory”). The Roman numeral partially identifies the
cranial nerves’ location in the brain. Refer to Table 10.2
for a summary of the cranial nerves and their function.

Spinal Nerves
Thirty-one pairs of spinal nerves branch from the spinal
cord. There are eight pairs of cervical nerves (C1–C8),

twelve pairs of thoracic nerves (T1–T12), five pairs 
of lumbar nerves (L1–L5), five pairs of sacral nerves
(S1–S5), and one pair of coccygeal nerves. Each set of
nerves has a specialized task (Fig. 10.3).

Autonomic Nervous System
The ANS is actually part of the PNS. It helps individ-
uals adapt to changes in the environment. There are two
parts to the ANS: the sympathetic and the parasympa-
thetic systems.

Sympathetic System
Neuron cell bodies of the sympathetic system are located
in the thoracic and lumbar areas of the spinal cord. They
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Table 10.2 Cranial Nerves
NUMBER AND NAME FUNCTION

I Olfactory

II Optic

III Oculomotor

IV Trochlear

V Trigeminal

VI Abducens

VII Facial

VIII Acoustic 
(vestibulocochlear)

IX Glossopharyngeal

X Vagus

XI Accessory

XII Hypoglossal

From Scanlon, VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 6.
Philadelphia: F.A. Davis, 2011, p 201, with permission.

• Sense of smell

• Sense of sight 

• Movement of the eyeball
• Constriction of pupil in bright light or

for near vision 

• Movement of eyeball 

• Sensation in face, scalp, and teeth
• Contraction of chewing muscles 

• Movement in the eyeball

• Sense of taste
• Contraction of facial muscles
• Secretion of saliva

• Sense of hearing
• Sense of equilibrium

• Sense of taste
• Sensory for cardiac, respiratory, and

blood pressure reflexes
• Contraction of pharynx
• Secretion of saliva

• Sensory in cardiac, respiratory, 
and blood pressure reflexes

• Sensory and motor to larynx (speaking)
• Decreases heart rate
• Contraction of alimentary tube 

(peristalsis)
• Increases digestive secretions

• Contraction of neck and shoulder 
muscles

• Motor to larynx (speaking)

• Movement of the tongue

Table 10.1 Structure and Function of Major Brain Areas
STRUCTURE FUNCTION

Cerebrum: the largest part of the brain; splits vertically into right 
and left hemispheres; identified in four lobes: frontal, parietal, 
temporal, and occipital; surface is called cerebral cortex; consists 
of gray matter.

Cerebellum: located at the base of the brain under the occipital 
lobes of the cerebrum.

Thalamus: lies beneath the cerebrum and above the hypothalamus.

Hypothalamus: is below the thalamus; a small area of the brain 
sitting on either side of the third ventricle. Shaped like two eggs 
side by side.

Medulla oblongata: is behind the cerebellum; extends from the 
spinal column to the pons.

Pons: means “bridge”; connects medulla to other brain parts. Serves 
as the pathway for signals to and from different parts of the brain.

Each lobe is specific in function, but the cerebrum is important for its coordination
of motor control, behavior, skin sensations, smell, meaning of words, speech, 
interpreting what is seen, and spatial ability. The right hemisphere controls the 
left side of the body; the left hemisphere controls the right side of the body.

Controls involuntary movements of muscles, posture, balance and equilibrium,
and some memory for reflex motor acts. It contains more neurons than all
other brain areas combined.

Processes and relays information to the cerebral cortex; important in sleep,
consciousness, and activity.

Responsible for many functions, including producing hormones, regulating body
temperature, regulating the food we eat, assisting with the autonomic nervous
system, and causing visceral responses in emotional situations.

Regulates heartbeat, blood pressure, and respiration; reflex center for coughing,
sneezing, swallowing, and vomiting.

With the medulla, creates a normal breathing pattern.

are responsible, in part, for the fight-or-flight response
during times of stress, anger, or fear, and they operate
through a series of interconnected neurons. This re-
sponse enables the body to perform at its peak in stress-
ful circumstances.

Parasympathetic System
The parasympathetic system’s neuron cell bodies are
found in the brain stem and the sacral region of the
spinal cord. This system complements the sympathetic
system in that it calms and relaxes the body in nonstress
situations. It helps to regulate heart rate and respirations
appropriate to the circumstances.

Meninges and Cerebrospinal Fluid
The entire nervous system is covered in a protective
three-layer membrane called the meninges. The layers
are the dura mater, the arachnoid membrane, and the
pia mater. Between the arachnoid and the pia mater is
a region called the subarachnoid space. It is in this space
that cerebrospinal fluid (CSF) is found. The CSF
bathes the brain and spinal cord, carrying nutrients to
the neurons, acting as a cushion of protection, and mov-
ing waste products to the blood for absorption.

Reviewing the anatomy and physiology of the nervous
system enables a clearer understanding of the numerous
diseases and disorders of the brain and spinal cord.

Headache
ACUTE AND CHRONIC
HEADACHE

ICD-10: G44.1 or R51 

Description
A headache is any diffuse pain occurring in any portion
of the head. The condition may be acute or chronic.
Headache is one of the most common maladies afflicting
humans. The International Headache Society classifies
headaches into three major categories:

• Primary headaches, which include tension, migraine,
and cluster headaches

TOP

DISORDER
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Figure 10.3  The spinal cord and spinal nerves.
The distribution of spinal nerves is shown only on
the left side. The nerve plexuses are labeled on
the right side. A nerve plexus is a network of 
neurons from several segments of the spinal cord
that combine to form nerves to specific parts of
the body. For example, the radial and ulnar nerves
to the arm emerge from the brachial plexus. 
(From Scanlon, VC, and Sanders, T: Essentials of Anatomy 

and Physiology, ed. 6. Philadelphia: F.A. Davis, 2011, p 184, 

with permission.)

• Secondary headaches, which occur because of some
underlying structural problem

• Cranial neuralgias, facial pain, and other headaches

Tension headaches are the most common, followed
by migraines. Cluster headaches are rare. Tension
headaches are the basis for this content; migraine

headache information follows. In most cases, headache
signals nothing more serious than fatigue or tension.
Less frequently, headache may be the manifestation 
of an underlying disorder or may be secondary in na-
ture. For this reason, an individual’s complaint of
headache should not be minimized or unthinkingly
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treated with analgesics before the underlying cause has
been determined.

Etiology
The cause of tension headaches is essentially unknown.
Generally, however, when contracting muscles that
cover the skull become stressed, they spasm and cause
pain. Common sites include the forehead, the base of
the skull, and the temple area. Tension headaches may
result from physical or emotional stress.

Signs and Symptoms
The character of headache pain varies markedly
among individuals. (Recall from Chapter 3 that pain
is exactly what an individual says it is.) The pain may
be dull and aching or acute and pounding. The pain
may be intermittent and sometimes seem intense. It
may focus in the front, sides, or back of the head and
is usually not disabling. Pain also may be intense over
one or both eyes.

Diagnostic Procedures
If a medical history reveals a pattern of recurrent or un-
usually severe headaches, further medical testing is usu-
ally undertaken to try to detect an underlying secondary
cause. This may include neurological testing. The med-
ical history is essential for diagnosis of the tension
headache, as it will reveal specific information about
the headache—its quantity, quality, and duration, as
well as any other symptoms. There will be no nausea,
vomiting, or light sensitivity with a tension headache.

Treatment
Analgesics are generally effective in providing tem-
porary, symptomatic relief of headache pain. These
are often over-the-counter (OTC) medications, such
as ibuprofen (e.g., Advil, Motrin), acetaminophen
(e.g., Tylenol), and naproxen (e.g., Aleve). Some-
times muscle relaxants and minor tranquilizers may
be prescribed.

Complementary Therapy
Food allergies can be a major source of headache pain.
Common offenders include refined sugars, chocolate,
caffeine, sodas, alcohol, nuts, and dried fruit (due to
molds or sulfites); these should be omitted from the diet
if they are suspected of causing pain.

Massage and acupressure are beneficial in releasing
muscle tension, thereby reducing headaches. Many
bodywork therapies require a professional, but acu-
pressure self-help techniques can be practiced by any-
one. Acupressure involves placing pressure with the
thumbs and the index fingers on various points on the

back of the neck and near the bridge of the nose.
Pressing fingertips into any area of the neck that is
sore and tender can be helpful. Moving shoulders in a
gentle rhythmic motion encourages relaxation and
tension release.

Techniques for relaxation include meditation,
biofeedback, and yoga. Deep breathing for 5 minutes is
relaxing, and progressive muscle relaxation exercises can
help prevent some headaches. Another method of treat-
ing headaches without drugs is hydrotherapy. Hot
baths, saunas, heat lamps, and steam baths reduce ten-
sion, increase circulation, and remove metabolic wastes
from the body. Sometimes the addition of peppermint
or menthol aromatherapy is beneficial.

CLIENT COMMUNICATION

Remind clients to prevent complacency when
using OTC medications for pain. The Food and
Drug Administration (FDA) now requires phar-
maceutical companies to place stricter warnings on
their pain medications. Acetaminophen products
such as Tylenol must now warn users of the danger
of liver damage. NSAIDs, such as aspirin, ibupro-
fen, and naproxen, must carry warnings of stomach
bleeding. The use of alcohol, taking more than the
recommended dosage, and using the medication
longer than suggested can cause severe side effects.

Prognosis
The prognosis for most tension headaches is good. 
Recurring headaches are a signal that further medical
attention may be necessary.

Prevention
Recognizing and practicing methods of reducing stress
and tension can be beneficial in reducing the number
of tension headaches.

MIGRAINE HEADACHE
ICD-10: G43.XX*

Description
A migraine is a recurrent, frequently incapacitating type
of headache characterized by intense, throbbing pain
often accompanied by nausea and vomiting. Migraine
headaches usually begin in adolescence or early adult-
hood and diminish slowly in frequency and intensity
with advancing age. Women are affected more than
twice as frequently as men. Migraine headaches are
often familial.
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*The X represents the fourth and fifth digits that are often required and supplied once more detailed information about the disease
or disorder is made known to the provider.
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Etiology
Migraines are not psychogenic. They are occasioned
by changes in the cerebral blood flow, presumably 
due to vasoconstriction and subsequent vasodilation
of cerebrocranial arterioles. It is likely that the trigem-
inal cranial nerve releases substances called neu-
ropeptides when serotonin levels fall, usually the
result of a chemical imbalance. What initiates this
process is not known. Susceptibility to migraine
headaches may be hereditary. There are some known
migraine triggers:

• Certain foods, such as chocolate, aged cheese, red
wine, caffeine, and the ingredient monosodium 
glutamate

• Hormonal changes in women near or during their
menstrual cycle when there is a major drop in 
estrogen

• Sensory stimuli, such as sun glare, bright lights, and
loud sounds

• Some odors such as paint thinner, perfumes, and
smoke

• Changes in weather or barometric pressure
• Some medications

Signs and Symptoms
Before the onset of pain, many migraine sufferers report
symptoms such as flashing lights before their eyes, pho-
tophobia, or tinnitus (a ringing or buzzing sound 
in the ears). Other symptoms occurring before the mi-
graine attack, called premonitory symptoms or aura,
may include unusual thirst, craving for sweet foods, un-
usual energy peaks, and alterations in mood or mental
clarity. Once the pain of the attack begins, it is typically
accompanied by nausea, vomiting, and photophobia.
During attacks, some clients develop stroke-like symp-
toms with numbness and/or loss of muscle strength on
one side of the body. In these cases, clients need to be
evaluated for stroke.

Diagnostic Procedures
The diagnosis depends almost totally on the medical
history. A recurrent pattern of severe headaches pre-
ceded by any of the classic premonitory symptoms
noted previously suggests the diagnosis of migraine
headache. To rule out organic causes, a computed to-
mography (CT) scan or magnetic resonance imaging
(MRI) scan may be ordered.

Treatment
Drug therapy may include the use of NSAIDs, such as
ibuprofen or aspirin, triptans (Imitrex), ergot prepara-
tions, antinausea medications, combination medica-
tions, and opiates. A number of medications have been
effective in preventing migraines, such as those used as

cardiovascular drugs, antiseizure medications, antide-
pressants, and botulinum toxin type A. Sometimes 
no treatment is chosen other than bed rest in a quiet,
darkened room for the duration of the attack.

Complementary Therapy
See “Headaches.” Acupuncture has shown success 
in migraine treatment. Massage may help reduce the
frequency of migraines and improve sleep. There is
some evidence that the herbs feverfew and butterbur
may reduce the severity of migraines, but these should
not be taken by pregnant women or without consulta-
tion with the primary care provider (PCP). 

CLIENT COMMUNICATION

Avoidance of anything that provokes an attack is
essential. Once premonitory symptoms are experi-
enced, it is necessary to begin treating immediately.
Decrease stimuli once the migraine pain begins.

Prognosis
The prognosis varies. No form of therapy has proved
successful in permanently disrupting the cycle of mi-
graine attacks. As noted earlier, migraine headaches
tend to become less frequent and less severe with age.

Prevention
There is no specific prevention for migraine headaches
unless the actual cause is known and can be avoided.
Keeping a headache diary can help determine what trig-
gers, if any, might be the cause of the migraines.

Head Trauma
Head trauma usually results from an accident, a blow
to the head, or a serious fall. Recovery may be rapid
or extended, depending on the severity of the trauma.
It is important to watch an individual who has suffered
head trauma for any signs of dizziness, nausea, severe
headache, and loss of consciousness. Diagnosis of head
trauma likely includes a neurological workup using 
the Glasgow Coma Scale. The examination will 
include assessment of hearing, vision, balance and
strength, coordination, and reflexes.  For an explana-
tion of the Glasgow Coma Scale, see http://www.
brainline.org/content/2010/10/what-is-the-glasgow-
coma-scale.html. Keep in mind, however, that while
the Glasgow Coma Scale is very helpful in diagnosis,
it gives no indication on the long-term issues caused
by head trauma. Head traumas considered here are all
identified as a form of traumatic brain injury (TBI)
and include concussions, contusions, and hematomas. 
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TRAUMATIC BRAIN INJURY
ICD-10: S06.89X

Description
Today, the majority of head injuries fall under the gen-
eral classification of traumatic brain injuries. They occur
when the brain collides with the inside of the skull,
sometimes bruising the brain, tearing nerve fibers, and
causing bleeding. The TBIs discussed here include con-
cussion, subdural hematoma, and abusive head trauma.
Many veterans return from military conflicts with TBIs
that are the result of explosions or bullets shattering the
skull and piercing brain tissue.

Etiology
The most serious TBIs are caused by sudden, violent
blows to the head that bruise the brain. Military con-
flicts, serious assaults, bullet wounds, serious vehicular
crashes, catastrophic events (e.g., earthquake, build-
ing/bridge collapse), and severe sports injuries are major
causes of TBIs.

Signs and Symptoms
The signs and symptoms may be mild or severe. Mild
symptoms include brief unconsciousness, amnesia,
headache, confusion and problems concentrating, bal-
ance problems, blurred vision, ringing in the ears, bad
taste in the mouth, and mood changes. Serious symp-
toms include persistent headache, vomiting or nausea,
convulsions or seizures, slurred speech, numbness in ex-
tremities, agitation and combativeness, and the inability
to be awakened from sleep. Children with TBI may
complain of headache, refuse to eat, be cranky, have un-
usual sleep patterns, and lose interest in their favorite
activities.

Diagnostic Procedures
TBIs pose an emergency. Prompt diagnosis is impor-
tant and includes CT scans and MRIs. A 15-point test
called the Glasgow Coma Scale is used to test the
severity of the brain injury. This test checks for mental
alertness, ability to blink eyes and move extremities,
and speech coherence. It may be necessary to insert a
probe into the skull to monitor increased pressure
from the trauma. Excess fluid may be drained in the
same way.

Treatment
Mild TBIs may necessitate only bed rest and mild anal-
gesics. Severe TBIs, however, require hospitalization,
perhaps intensive care. Diuretics administered via IV to
reduce the amount of fluid in tissues and antiseizure and
coma-inducing medications may be ordered. Individu-
als may deliberately be placed into a temporary coma to
reduce the need for oxygen, especially if the damaged

vessels are unable to deliver the normal amount of 
oxygen to the brain cells. Surgery may be necessary to
remove clotted blood, repair skull fractures, or create an
opening for drainage and additional space as the brain
continues to swell.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

The individual with the TBI and the person’s
family members need support in coping with re-
habilitation and recovery. A fair amount of mem-
ory may be erased, and it is difficult to learn new
tasks. Help individuals learn to slow down, stop
and think, break a task into smaller components,
ask questions, pay attention to details, and be 
patient.

Prognosis
Rehabilitation is usually required to relearn basic skills,
such as walking and talking. The goal is to enable indi-
viduals to return to as many of their regular activities of
daily living as possible.

Prevention
Teach clients to wear seat belts, never drive under the
influence of drugs or alcohol, separate firearms from
their bullets and store all in a locked cabinet, wear 
protective gear such as helmets and hard hats, and take
precautions to avoid falls.

CEREBRAL CONCUSSION
ICD-10: S06.0XX

Description
A cerebral concussion is the mildest form of TBI that
changes brain function. It may or may not be immedi-
ately apparent. Cerebral concussion may result in a tem-
porary loss of consciousness, typically lasting from a few
seconds to a few minutes, followed by a short period of
amnesia. The reaction of a boxer who has just been
“knocked out” is a classic example of cerebral concus-
sion. It is the most common head injury in sports.

Etiology
This condition is usually caused by a blunt impact to the
head of sufficient force to cause the brain to strike and
rebound from the skull. The loss of consciousness, sub-
sequent amnesia, and other bodily symptoms of cerebral
concussion are due to disruption of normal electrical 
activity in the brain. The brain tissue itself is usually not
injured.
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Signs and Symptoms
Primary symptoms are dizziness, temporary loss of
consciousness with shallow respirations, depressed
pulse rate, and flaccid muscle tone. After the individ-
ual regains consciousness, there is usually a variable
period of amnesia that may be accompanied by brady-
cardia, faintness, pallor, hypotension, and photopho-
bia. Delayed symptoms may include headache, nausea,
vomiting, tinnitus (ringing in the ears), and blurred
vision.

Diagnostic Procedures
A careful physical and neurological assessment are 
typically performed. Cranial CT scans usually reveal no
evidence of brain tissue damage (compare with cerebral
contusion). MRI may prove helpful as well.

Treatment
Treatment usually involves nothing more than quiet
bed rest. The affected individual should be closely
watched for any behavioral changes that may indicate
progressive brain injury. If pain exists, a mild anal-
gesic may be ordered. A gradual return to daily activ-
ities at a pace that does not worsen symptoms is
allowed.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Immediate medical attention should be sought if
any of the following signs and symptoms occur: dif-
ficulty in walking, difficulty in speaking, confusion,
severe headache, and vomiting.

Prognosis
If the individual remains alert with only one or two
symptoms, such as headache, nausea, a brief episode of
vomiting, impaired concentration, or slightly blurred vi-
sion, the prognosis is usually good, with a low risk of sub-
sequent complications. Brain edema is a life-threatening
complication most often seen in children and adolescents
with a concussion. Most clients recover in 24 to 48 hours.
Having a concussion doubles the risk of developing
epilepsy within 5 years of the concussion.

Prevention
Prevention of concussions includes following work
and play safety measures that minimize the risk of
head injury, such as the use of approved head protec-
tion when playing sports, riding bikes, skiing, and
skating. Hard hats are to be worn in construction
areas, and seat belts must be used while driving or rid-
ing in motor vehicles.

CEREBRAL CONTUSION
ICD-10: S06.33 

Description
A cerebral contusion is a type of TBI in which the tissue
along or just beneath the surface of the brain is bruised.
Blood from broken vessels usually accumulates in the
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REALITY EPISODE

Brian plays varsity football. He loves the game and plays
with abandon. On Friday night, the game was close and his
team was behind by 3 points. While completing a running
catch close to the end zone, Brian was tackled and dropped
to the field. Several players from the opposing team imme-
diately piled on top of him. When the referee pulled every-
one off the pile, Brian had difficulty getting up. In fact, he
fell back down. The coach and the team’s doctor immedi-
ately ran to Brian. After just a few moments, Brian was
helped up and walked off the field. He sat on the bench for
the next few plays and begged to go back into the game, but
his coach refused.

Brian’s team lost the game; he and his teammates were
pretty upset about Brian not being able to play.

Identify the positive action of this scenario. What might
have occurred had Brian been permitted to return to the
game?

❉

HERMAN© is reprinted with permission from LaughingStock Licensing Inc., Ottawa,

Canada. All rights reserved.
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surrounding brain tissue. It is far more serious than a
concussion.

Etiology
Cerebral contusions are produced by a blow to the head
or after the head impacts a surface, causing the hemi-
spheres of the brain to twist against or slide along the
inner surface of the skull. The twisting or shearing force
may be sufficient to damage deep structures in the brain
as well.

Signs and Symptoms
The signs and symptoms of cerebral contusions vary ac-
cording to the location and extent of the tissue injury
to the brain. Symptoms may range from transient loss
of consciousness to coma. When conscious, an individ-
ual may exhibit hemiparesis; severe headache; nausea;
vomiting; and a variety of behavioral disturbances rang-
ing from lethargy, apathy, and drowsiness to hostility
and combativeness. Blood pressure and temperature are
subnormal.

Diagnostic Procedures
A thorough neurological assessment is required. Cranial
CT scans and MRI typically reveal the location and ex-
tent of tissue damage produced by a cerebral contusion.

Treatment
The condition is acute and considered a medical emer-
gency. The treatment varies according to the location
and severity of the contusion. Individuals with contu-
sions are hospitalized so their vital signs can be moni-
tored and rapid medical intervention can take place
should it be required. Surgery may be necessary to con-
trol bleeding.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

When a client is hospitalized and unconscious or
in a coma, attention must be given to family mem-
bers, who will have many questions. Teach them
what they can do to be helpful to their loved one.

Prognosis
The prognosis for cerebral contusion ultimately de-
pends on the extent of the brain injury. Sudden, pro-
gressive edema of the brain with a consequent
escalation of intracranial pressure is a serious, life-
threatening complication. Other complications in-
clude cerebral hemorrhage and epidural or subdural
hematoma. Permanent neurological deficits, including
epilepsy caused by scar tissue formation at the site of
the contusion, may result.

Prevention
See preventive measures for cerebral concussion.

SUBDURAL HEMATOMA (ACUTE)
ICD-10: S06.36X

Description
After a severe blow to the head, a subdural hematoma
may form, where blood collects between the dura mater
and the arachnoid membrane (the second membrane
covering the brain) (Fig. 10.4). Pressure from the mass
of blood can be sufficient to impair brain function.
Acute subdural hematomas are one of the deadliest
types of head injuries.

Etiology
Acute subdural hematomas are caused by blood seeping
from ruptured vessels below the dural membrane and are
almost always the result of severe head injury. Chronic
subdural hematomas may occur spontaneously or follow
only a minor head injury, especially in elderly clients.

Signs and Symptoms
The symptoms of subdural hematoma typically include
difficulty walking, headache, confusion, confused or
slurred speech, visual problems, and an initial loss of
consciousness. As the condition worsens, there may be
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Figure 10.4  Axial CT demonstrating an acute subdural
hematoma (arrows). Deep to the hematoma there is severe
cerebral edema with positive mass effect. (From Weber, EC, Vilensky, JA,

and Fog, AM: Practical Radiology: A Symptom-Based Approach, ed. 1. Philadelphia:

F.A. Davis, 2013, p 86, with permission.)

4451_Ch10_213-246  28/12/15  3:30 PM  Page 224



paralysis of half the body (hemiparesis), severe
headache, and dilated pupils. These symptoms may ap-
pear within a short period of time or over a period of
days, depending on the rate at which blood accumulates.

Diagnostic Procedures
The individual’s clinical picture and a medical history re-
vealing head trauma should suggest a potential diagnosis
of subdural hematoma. CT scans or MRI are likely or-
dered to pinpoint the position of the hematoma.

Treatment
A subdural hematoma is a medical emergency. It may
be necessary to perform a craniotomy, an incision into
the cranium to aspirate the accumulated blood and con-
trol further bleeding. 

Surgery may be performed on an emergency basis if
rising intracranial pressure proves to be life-threatening.
There are medications to help reduce the swelling and
to control seizures.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Remember that the risk of a subdural hematoma in-
creases with anticoagulant medication use, such as
blood thinners and aspirin, abuse of alcohol, recurrent
falls, and in the very young and in older people.

Prognosis
The prognosis for acute subdural hematomas is always
guarded. Barring any complications, a person can recover
with few, if any, residual effects. Seizures that often follow
a subdural hematoma can be controlled with medications.
In the most serious cases of subdural hematoma, however,
irreversible brain damage, coma, or death may result.

Prevention
The best prevention is to minimize the risk of head
trauma. Front and side air bags in automobiles are help-
ful. It is important to properly restrain children in car
seats. Helmets should be worn when playing contact
sports, riding bicycles or motorcycles, skiing or snow-
boarding, skating, and skateboarding.

ABUSIVE HEAD TRAUMA (SHAKEN
BABY SYNDROME)

ICD-10: T74.4 

Description
Shaken baby syndrome (SBS) was renamed abusive
head trauma by the American Academy of Pediatrics

in April 2009; however, the term shaken baby syndrome
is still commonly used in many circles. The syndrome
is a TBI in children caused by abuse. Because there is
legal debate about whether an infant can be shaken
hard enough to cause serious damage, the new term
avoids that debate and more clearly directs attention to
the more important consideration of whether abuse 
occurred. Abusive head trauma in children is manual
vigorous shaking of an infant or young child by the
arms, legs, chest, or shoulders that results in subdural
hematoma of the brain, occult bone fractures, and reti-
nal hemorrhages. Brain damage, decreased mental ca-
pacity, paralysis, seizures, hearing loss, and even death
can result. Generally, the infant is under age 3. SBS
was first described in 1946 and affects 1,500 infants
per year. However, some resources have estimated 
that there are more than 50,000 cases each year. The
abuse is generally triggered by anger that results when
a baby will not stop crying. The father, the mother’s
boyfriend, the babysitter, or the mother are usually the
perpetrators.

Etiology
Abusive head trauma is the result of violent shaking
of an infant or a child. Babies have very weak neck
muscles, and violent shaking can cause any or all of
the following:

• Subdural hematoma when the veins from the brain
to the dura are torn and bleed.

• Subarachnoid hemorrhage.
• Brain trauma when the brain hits the inner surface

of the skull.
• Breaking off of nerve cell axons.
• Lack of oxygen when the infant stops breathing

during the shaking.
• Retinal hemorrhage.
• Skull fractures if the infant’s head hits a wall or hard

object.

Signs and Symptoms
The condition may go unnoticed and unreported be-
cause there are no outward symptoms. Often the infant
is not brought in for medical treatment until some time
after the initial injury. Some cases may be mild and the
infant’s condition attributed to a mild viral infection or
colic. Other symptoms may include difficulty feeding,
vomiting, listlessness, lethargy, apnea, seizures or con-
vulsions, irritability, and dilated pupils that do not 
respond to light.

Diagnostic Procedures
Abusive head trauma is not always easily diagnosed. A
careful history and physical examination, including a
neurological assessment, are performed. Primary care
providers look for retinal hemorrhages, blood in the
brain (subdural hematoma), and increased head size, 
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indicating the increased fluid and pressure in the
brain. Ophthalmologic examination may reveal any
retinal hemorrhage. Ultrasound and radiology as well
as CT scans and MRI may be ordered. Other diseases
and disorders, such as birth trauma, meningitis, infec-
tion, and seizure disorders, must be ruled out. Inter-
viewing parents can be helpful, but not everyone is
willing to acknowledge responsibility for the abuse.
Some say the injuries occurred because the infant
stopped breathing and they were trying to resuscitate
him or her.

Treatment
Abusive head trauma is a medical emergency, and treat-
ment is essential to save the infant. Immediate treat-
ment is important to prevent further damage and may
require that the infant or child be hospitalized, espe-
cially if there is a head injury. Observation is important
to note any neurological changes needing treatment.
Safety of the infant is essential and may necessitate re-
moval from his or her environment.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Instruct parents and caregivers how to calm a crying
and upset baby or child and how shaking can lead
to permanent injury. Provide education about nor-
mal human growth and development. If caregivers
are high risk, refer to the appropriate resources for
support and education.

Prognosis
One-third of the infants with abusive head trauma die
from these injuries, and one-third more have permanent
injuries, such as diminished mental ability, seizures,
epilepsy, and paralysis.

Prevention
Abusive head trauma is completely preventable. Ed-
ucation is paramount for caregivers and family mem-
bers to ensure the safety of children. Encourage
parents and caregivers to bring in their children for
well-baby checks as directed by pediatricians and pri-
mary care providers. Refer parents and caregivers to
appropriate community resources if they have stressful
events in their lives.

Cumulative Effects of Multiple Brain Injuries
Before leaving this section, it should be noted that sub-
sequent head injuries identified must also be consid-
ered. The effect of multiple traumatic brain injuries is
significant and can result in long-term neurological and
functional deficits.

Paralysis
HEMIPLEGIA

ICD-10: G81.90 

Description
Hemiplegia is the loss of voluntary muscular control
and sensation on one side of the body.

Etiology
Hemiplegia is most frequently caused by disease processes
such as cerebrovascular accident (CVA, or stroke) that
disrupt the blood supply to the brain and brain stem. The
condition also may result from cerebral contusion, sub-
dural hematoma, or TBI. A brain tumor or brain infection
may also cause hemiplegia. Damage to the right side of
the brain causes left-sided paralysis, and vice versa.

Signs and Symptoms
Symptoms of hemiplegia include one-sided paralysis or
weakness of the arm, leg, and (usually) face. The con-
dition often is accompanied by communication disor-
ders, such as aphasia, an inability to communicate
through speech or writing; agnosia, an inability to un-
derstand auditory or visual information; agraphia, an
inability to convert thought into writing; and alexia,
an inability to understand the written language. Indi-
viduals have difficulty with balance and walking and
most likely are incontinent. The onset of these symp-
toms is usually sudden, as in the case of CVA or injury,
but may occur more gradually, as in the case of a tumor.

Diagnostic Procedures
A thorough physical and neurological assessment is nec-
essary. Cranial CT scans, MRI, and a complete blood
analysis may be performed as well.
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Preventing Abusive Head Trauma
(Shaken Baby Syndrome)

These tips may be given to parents and caregivers to help
prevent abuse:

• Count to 10 and take several deep breaths.
• Go to another room and allow the infant to cry for a

time.
• Call someone close for emotional support.
• Call a primary care provider; there may be a reason the

infant is crying.
• Never leave the infant with anyone not trusted completely.
• Carefully check references before leaving an infant with a

caregiver or day-care facility.
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Treatment
Treatment is directed at the cause of the hemiplegia and
usually takes place in an acute care hospital. Otherwise,
treatment measures are largely supportive. Physical re-
habilitation should begin as soon as possible, no later
than 24 to 48 hours following the CVA. In January
2009, research began on the use of injecting embryonic
stem cells into individuals who are paralyzed. It is be-
lieved that the stem cells can insulate and stimulate
nerve fibers that may restore some of the lost function
caused by paralysis. To date, the therapy has only been
used on rats and mice and is still in the developmental
stage. 

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Depending on the resulting paralysis, the following
factors must be taken into consideration. It is most
beneficial if both the client and family are actively
involved in teaching to increase mobility, promote
good skin care, improve bladder and bowel control
and management, encourage the client’s coping
mechanisms, prevent any possible complications,
and focus on community-based care versus hospi-
talization. It is helpful to remember that clients and
family are often filled with anxiety, fear, frustration,
anger, and depression.

Prognosis
The extent of neurological damage determines, in part,
the prognosis. Physical rehabilitation, always an ardu-
ous process, is the best hope for recovering any lost
motor and sensory function. Rehabilitation does not re-
verse brain damage.

Prevention
The only preventive measures refer to the causes of
hemiplegia. Follow the best care to avoid strokes, acci-
dents, and traumatic injuries.

PARAPLEGIA AND QUADRIPLEGIA
ICD-10: G82.XX

Description
Paraplegia and quadriplegia are caused by spinal cord
injuries. They are often characterized by the degree of
motor and sensory disability they occasion. Paraplegia
is the loss of voluntary motion or sensation (paralysis)
of the trunk and lower extremities. Quadriplegia is
paralysis of all four extremities and, usually, the trunk.
Paralysis may not be instant but likely increases over a
period of time, usually within 6 months.

Spinal cord injuries occur much more frequently in
males than females, especially between ages 16 and 30.
Motor vehicle crashes account for 46%; falls, 22%; acts
of violence, 16%; sports, 12% (mostly diving); and
other, 4%. After age 45, falls become more prevalent
than motor vehicle crashes. Alcohol was found to be a
factor in 25% of cases.

Etiology
In general, spinal cord injury resulting in paraplegia or
quadriplegia is a consequence of fracture, dislocation,
or both of the vertebral column. The location of the
spinal cord injury, the type of trauma inflicted on the
cord, and the severity of that trauma determine
whether paraplegia or quadriplegia may result. Refer
to Figure 10.3 during this discussion for a better un-
derstanding of the location of spinal cord injuries re-
sulting in paraplegia or quadriplegia.

Spinal cord injury resulting in paraplegia is usually
due to trauma to the thoracic and lumbar portions of
the vertebral column (T1 or lower). Trauma that pro-
duces vertical compression and twisting (flexion) of this
portion of the spinal cord is the usual mechanism of
injury.

Spinal cord trauma at or above C5 in the cervical
portion of the vertebral column may result in quadri-
plegia. Injuries between C5 and C7 may result in vary-
ing degrees of motor and sensory weakness in the arms
and shoulders. Injuries above C3 usually result in death.
Trauma that produces stretching, hyperextension, or
flexion of this portion of the spinal cord is the usual
mechanism of injury.

Signs and Symptoms
Loss of motor and sensory functions in the legs and
trunk are the symptoms of paraplegia. Bowel, bladder,
and sexual function are likely lost.

The symptoms of quadriplegia are those of paraplegia
plus total or partial loss of motor and sensory functions
in the upper limbs and trunk. These symptoms also may
be accompanied by falling blood pressure and body
temperature, bradycardia, and respiratory difficulties. In
some cases, unassisted respiration may cease, causing
death.

Diagnostic Procedures
A thorough neurological assessment is necessary. Spinal
x-rays, spinal CT scanning, and MRI are typically per-
formed to gauge the nature of the spinal cord injury as
well as to detect possible spinal ischemia, edema, or
blockage of the flow of CSF.

Treatment
All the spinal cord injuries are a medical emergency,
because immediate treatment is important in order to
control the paralysis as much as possible. The treatment
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for all spinal cord injuries includes (1) restoration of
spinal alignment, (2) stabilization of the injured spinal
area, (3) decompression of neurological structures, and
(4) early rehabilitation to minimize long-term paralysis.
Much of the early treatment effort is directed at pre-
venting progressive spinal cord tissue damage that may
occur following the initial trauma. This may involve sur-
gery to restore spinal alignment, specialized drugs to
lessen cell damage, or cooling the affected portion of
the spine. As in hemiplegia, stem cell research still of-
fers hope for restoration of some nerve function.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

See “Hemiplegia.”

Prognosis
The prognosis for individuals with spinal cord injuries
is always guarded. It may take several months to ade-
quately assess the extent of the paralysis. If the damage
to the spinal cord is complete, there is little hope of 
regaining lost motor and sensory functions. In general,
though, the sooner treatment procedures are begun 
following spinal cord trauma, the better is the progno-
sis. Nearly 85% of spinal cord injury clients who survive
the first 24 hours are still alive 10 years later. The most
common cause of death is a respiratory ailment, such as
pneumonia, pulmonary emboli, and septicemia.

Prevention
Preventing paraplegia and quadriplegia involves teach-
ing clients to follow safety measures that minimize the
risk of spinal cord injury. Such measures include wear-
ing seat belts while driving or riding in motor vehicles,
checking the water depth before diving into any body
of water, and wearing protective gear when participat-
ing in contact sports.

Infections of the Central
Nervous System

MENINGITIS
ICD-10: G00.X (ACUTE BACTERIAL)

ICD-10: A87.X (VIRAL)

Description
Meningitis is inflammation of the three-layer mem-
brane called the meninges that surrounds the brain 
and spinal cord (Fig. 10.5). It can be classified as acute
or chronic, bacterial or viral. The majority of cases 
are viral in origin, but bacterial and fungal infections
can also cause meningitis. Acute bacterial meningitis
is a medical emergency. Depending upon the cause,
some cases will improve in 2 to 3 weeks, or it can be-
come life-threatening. The disease can occur at any
age, but those at the highest risk include infants, older
adults, and individuals whose immune systems are
compromised.

Etiology
Meningitis occurs when the offending agent enters
the bloodstream and navigates to the brain and
spinal cord or invades the meninges directly as a re-
sult of ear or sinus infection or skull fracture. En-
teroviruses are the leading cause of the viral form of
the disease. These viruses include herpes simplex
virus, HIV, mumps, and West Nile virus. This form
of meningitis is mild and often clears on its own.
Acute bacterial meningitis stems from Streptococcus
pneumoniae (commonly causes ear and throat infec-
tions, especially in children), Neisseria meningitides
(upper respiratory infections, mostly in teenagers
and young adults), Haemophilus influenzae type b
(mostly seen in children), or Listeria monocytogenes
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CHAPTER EPISODE—PART II
Breyona and her dedicated parents grew weary of the
attitude of many professionals whose primary goal
seemed to be to make Breyona comfortable living her
life in a wheelchair. They gave little hope for anything
else, and she was taking 14 different medications daily.
The family sought assistance from nontraditional prac-
titioners, namely homeopathic and naturopathic ther-
apy when they felt that the traditional specialists had
given up hope on Breyona.

Breyona was determined to accomplish her goals.
She struggled but was able to finish her schooling and

get her bachelor’s degree by attending an accredited,
nontraditional program in her state. In the meantime,
she started an extensive and rigorous therapy schedule.
She has a specially designed treadmill built by a neigh-
bor that allows her to move while being held in place
with a harness. She is thrilled at being upright during
this time. 

•  Can you identify one or more positive aspects of this
episode?

•  Are homeopaths and naturopaths licensed health-care
providers in Florida? (See Chapter 2.)

•  What is likely the attitude of the traditional health-care
practitioners regarding homeopaths and naturopaths?
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(a threat to children, older adults, and the immuno-
compromised). 

Signs and Symptoms
Early signs of the disease are often difficult to distin-
guish from influenza symptoms. However, within a
few hours symptoms likely include severe headache,
fever, vomiting, nuchal rigidity, initial drowsiness or
stupor, and seizures. Very young children may have
difficulty feeding, show irritability, and have high-
pitched crying. A red and purple rash may appear on
the trunk and lower extremities in meningococcal
meningitis.

Diagnostic Procedures
A thorough medical history and physical examination
are essential. Blood, urine, and throat cultures may be
useful in isolating the infectious agent. Chest, skull,
sinus x-rays, CT scan, and MRI may be ordered. A
biopsy of the skin rash may be obtained. The diagnosis
is usually established by performing a lumbar puncture
to confirm elevated CSF pressure and to analyze the
CSF for the presence of bacteria and elevated levels of
proteins and leukocytes.

Treatment
If the cause is bacterial, the client is hospitalized, and an
aggressive, sustained course of antibiotic therapy begins
as soon as possible. Corticosteroids are usually given at
the time of the first antibiotic dose to ward off the in-
flammation that causes swelling in the brain and prevent
blockage in the movement of CSF. Isolation may be 
required. Good nutrition and adequate fluid intake are
important to replace fluids lost because of the fever,
sweating, and vomiting. If the cause is viral, bed rest,

plenty of fluids, and over-the-counter medications to re-
duce aches and fever is usually all that is necessary. In
certain cases, an antiviral medication will be prescribed.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

In the case of elderly individuals, infants, or chil-
dren, follow-up care is vital. If older clients have
existing medical problems, they are more likely to
have complications, whereas infants need to be
checked for long-term complications, such as neu-
rological impairment, hearing loss, and paralysis.

Prognosis
Acute bacterial meningitis can prove fatal, especially
among infants and older persons. The prognosis is good,
however, in the event of prompt treatment and diagnosis
accompanied by effective treatment. Meningitis can
cause lasting neurological damage in children, particularly
hearing loss, decreased mental ability, and epilepsy.

Prevention
The best prevention comes from available vaccinations,
but careful handling of excretions and proper hand-
washing techniques help prevent the spread of the 
infection. Vaccines are available for several forms of
meningitis. The meningococcal meningitis vaccine is
given to adolescents, students living in dormitories, mil-
itary personnel, and individuals who are repeatedly ex-
posed to bacterial infections. Hib vaccines are available
and are a part of the routine childhood immunization
schedule in the United States.
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Figure 10.5  The structure of the
meninges.
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Peripheral Nervous
System Diseases and
Disorders

PERIPHERAL NEUROPATHY
ICD-10: G60.0 

Description
Peripheral neuropathy, also called multiple neuritis,
polyneuritis, and peripheral neuritis, is a degeneration of
the nerves carrying impulses to and from the brain and
spinal cord. One set of peripheral nerves supplies the
distal muscles of the extremities; another set relays in-
formation from the skin, joints, and other organs. The
syndrome causes loss of sensation and pain as well as
the inability to control muscles. It is very common.

Etiology
There are several causes of peripheral neuropathy, but
in many instances, no cause is determined. Causes in-
clude diabetes, deficiencies in vitamin B12, chronic al-
cohol intoxication, uremia from kidney failure, and
cancer. Toxicity from poisons, drugs, or heavy metals
such as lead and arsenic is also a known cause. Infec-
tions, such as hepatitis, HIV, and rheumatoid arthritis,
may induce peripheral neuropathy, as may metabolic
disorders such as lupus erythematosus. Peripheral neu-
ropathy may be the result of some chemotherapeutic
agents used in treating cancer. Diabetic neuropathy is
the most common of all forms.

Signs and Symptoms
The symptoms depend on the nerve(s) affected. The
most common locations for pain and loss of sensation
are in the extremities. The pain is often described as tin-
gling, prickling, burning, or freezing, with extreme sen-
sitivity to touch. The onset is slow in most cases and
may be marked by progressive muscular weakness, loss
of dexterity, tenderness, and pain. Physical wasting, loss
of reflexes, and clumsiness may result. When the auto-
nomic nerves are affected, a number of symptoms result.
They can include blurred vision, dizziness, abdominal
bloating, constipation or diarrhea, urinary hesitancy or
incontinence, and heat intolerance.

Diagnostic Procedures
A thorough history and physical examination, including
a neurological workup, to determine motor and sensory
deficits are necessary. Electromyography may be or-
dered to record the muscles’ electrical activity. Blood
tests, CT scan and MRI, and nerve conduction tests are
helpful. A lumbar puncture may be ordered to deter-
mine the cause.

Treatment
The treatment depends on identifying the underlying
cause and treating or curing it. Toxins must be neutral-
ized, infections and metabolic diseases treated, and nu-
tritional deficiencies corrected. Analgesics and bed rest,
especially of the affected limbs, are essential. Low doses
of anticonvulsants or antidepressants may help in con-
trolling the discomfort. A Lidocaine patch applied to the
area of greatest pain is often prescribed. Physical therapy,
occupational therapy, and orthopedic interventions may
be recommended. Elastic support stockings, sleeping
with the head elevated, and adjusting positions is useful.

Complementary Therapy
There are a number of therapies to consider that may
provide relief. They include biofeedback accompanied
by visualization and relaxation, acupuncture, lower
stress exercise such as water therapy or tai chi, and the
use of a transcutaneous electrical nerve stimulation
unit (see Chapter 3). A rich diet in omega-3 fatty
acids should be encouraged. Studies have shown that
wearing static magnetic shoe soles for a few months
does not reduce peripheral neuropathy in the feet.

CLIENT COMMUNICATION

Depending on the cause of the neuropathy, individ-
uals may have to alter their lifestyle. Exercise in mod-
eration may be recommended. Supportive measures
are tried to control the pain or loss of motion.

Prognosis
The prognosis depends on how successfully the under-
lying cause can be treated and the extent of existing
nerve damage. Peripheral neuropathy is problematic for
clients, especially when it seems that the problem will
be chronic. Loss of function and mobility is difficult.
The inability to feel or to notice injuries can lead to 
infections and further structural damage. When the 
autonomic nerves are affected, rapid heartbeat, loss of
consciousness for even a few minutes, and difficulty
breathing or swallowing constitutes an emergency.

Prevention
Prevention includes prompt treatment of nutritional de-
ficiencies, infections, and metabolic diseases. Avoidance
of toxins is also essential for prevention. It is important
not to smoke.

BELL PALSY
ICD-10: G51.0 

Description
Bell palsy is a disruption of the seventh cranial facial
nerve’s message sent from the brain to facial muscles,
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causing paralysis of the muscles on one side of the
face. It may be transient or permanent and is 
more common in persons between ages 20 and 60,
especially those with diabetes or upper respiratory
infections.

Etiology
Bell palsy is mostly idiopathic, although possible
causes include viral infections, tumors, vascular is-
chemia, autoimmune disease, Lyme disease, trauma
to the seventh cranial nerve, high blood pressure, 
diabetes, viral diseases such as viral meningitis, and
the common cold sore caused by the herpes simplex
virus (HSV-1).

Signs and Symptoms
Signs and symptoms vary greatly from person to person
but include facial weakness and the characteristic
drooping mouth with drooling saliva. The sense of taste
may be disrupted. Pain in the jaw or behind the ear and
headache may precede or accompany the paralysis. An-
other sign is Bell phenomenon, in which the eye cannot
close completely. When the person attempts to close
the eye, the eyeball rolls upward and the eye may tear
excessively.

Diagnostic Procedures
The clinical picture of the sudden, unexplained onset
of facial paralysis suggests the diagnosis. Physical and
neurological examinations are necessary to check for
nerve function. Bell palsy must be differentiated from
CVA or an autoimmune disease. An electromyogra-
phy can determine the severity and extent of the nerve
involvement.

Treatment
Antiviral medications and anti-inflammatory drugs
may be prescribed if the etiology is found to be viral.
The affected portion of the face, particularly the eye,
must be protected from trauma, wind, or temperature
extremes. Electrical stimulation, warm moist heat,
and analgesia may be prescribed. Corticosteroid
drugs may be prescribed to reduce edema in some 
instances.

Complementary Therapy
Facial exercises and massage are recommended to pre-
vent contractures. Relaxation and acupuncture have
promising benefits as well. 

CLIENT COMMUNICATION

It is important to teach clients to keep the af-
fected eye moist through the use of either artifi-
cial tears or an eye patch. Smoking should be
avoided.

Prognosis
The prognosis is good in the majority of cases. The palsy
usually disappears spontaneously within 1 to 8 weeks,
but it can recur. If the palsy remains, facial contrac-
tures, a permanent shortening of facial muscles, may
develop.

Prevention
There is no known prevention for Bell palsy.

Cerebral Diseases and
Disorders

CEREBROVASCULAR ACCIDENT
(STROKE OR BRAIN ATTACK)

ICD-10: I63.50 

Description
Cerebrovascular accident (CVA) is a clinical syndrome
marked by the sudden impairment of consciousness and
subsequent paralysis. It is caused by occlusion or hem-
orrhaging of blood vessels supplying a portion of the
brain. Deprived of adequate blood supply, the tissue in
the affected area becomes necrotic. The condition is
commonly known as a stroke or brain attack. The latter
term is more current and used to denote its need for
emergency treatment and its neurological deficits, 
similar to a heart attack in timelines.

There are two types of brain attack: (1) ischemic
stroke, in which there is an interruption of the blood flow
in a cerebral vessel, such as a thrombosis or emboli (this
type accounts for 70% to 80% of brain attacks), and (2)
hemorrhagic stroke, when a blood vessel on the brain’s
surface ruptures and bleeds into just the subarachnoid
space or when the blood floods the brain itself. In hem-
orrhagic stroke, the cause can be hypertension, aneurysm,
head injury, arteriovenous malfunction, or blood disease.
The fatality rate is higher for hemorrhagic stroke.

Etiology
Contributing factors include a family history of ather-
osclerotic disease, hypertension, smoking, lack of exer-
cise, a poor or high-fat diet, obesity, the use of oral
contraceptives, high cholesterol, and diabetes mellitus.
Other risk factors include prior stroke, illicit drug use,
and heart disease.

Signs and Symptoms
The National Stroke Association has identified four
simple signs of stroke that every person should rec-
ognize. If there is any hint that an individual shows
signs of a CVA, follow the four guidelines indicated
in Figure 10.6. The signs and symptoms of CVA will
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reflect the portion of the brain involved in the attack
and whether the attack is caused by a thrombus, an 
embolus, or a hemorrhage. The symptoms of strokes
caused by an embolus or a hemorrhage are often sudden
in onset, whereas those caused by a thrombus may ap-
pear more gradually. Common symptoms include im-
paired consciousness, ranging from stupor to coma, full
and slow pulse, hemiparesis, and Cheyne-Stokes res-
piration. With this type of respiration, there is a period
of apnea lasting 10 to 60 seconds, followed by gradually
increasing depth and frequency of respirations. Other
symptoms include loss of balance and coordination,
speech impairment (dysphasia), numbness, sensory
disturbances, double vision (diplopia), poor coordina-
tion, confusion, severe headache, and dizziness.

Diagnostic Procedures
A comprehensive history, physical examination, and
neurological workup may reveal the diagnosis. Cerebral
angiogram, computed tomography angiogram (CTA,
MRI, and magnetic resonance angiography (MRA) are
useful in diagnosis. Carotid ultrasonography, which is
an ultrasound of the neck, may be used. A transcranial
Doppler (TCD) test shows the blood flow through the
cerebral vessels.

Treatment
Stroke or brain attack is a medical emergency. Treat-
ment of CVA depends on the severity of the event and

whether it was hemorrhagic or ischemic in origin. The
goal of treatment is to salvage damaged brain tissue and
to minimize permanent disability. General treatment
protocols may include drug therapy, anticoagulant or
antiplatelet agents, and surgery (carotid endarterectomy
or cerebral angioplasty) to improve cerebral circulation
or to remove clots. Other therapeutic procedures may
include measures to guard against or to control brain
edema. Physical rehabilitation is necessary for most
stroke clients; it needs to be started early and continued
until the client can perform as many basic and instru-
mental activities of daily living as possible.

Complementary Therapy
Treatment and prevention of CVA suggests eating a
diet that includes lots of fruit, vegetables, whole grains,
and fish. Eliminating foods containing trans fats is rec-
ommended. Teach clients the advantages of replacing
coffee with a cup of green tea. In addition, encourage
daily aerobic exercise, which helps reduce hypertension
and enhances elasticity of the brain’s arteries.

CLIENT COMMUNICATION

It is essential to prevent complications and to pro-
mote the fullest recovery possible. Focus on im-
proving any motor deficits and language and speech
problems. Care for clients is a long-term concern.
Support and encouragement from caregivers and
family are essential.

Prognosis
The prognosis for an individual experiencing a CVA is
determined by the extent of damage to the affected por-
tion of the brain. In general, the greater the delay in re-
covery following the event, the poorer is the ultimate
prognosis. Early diagnosis and treatment are necessary.
Some individuals may remain permanently disabled or
have a recurrence.

Prevention
Prevention includes prompt treatment of cardiac and
circulatory problems. Encourage clients to seek meth-
ods to lower hypertension, stop smoking, improve 
dietary habits, and control weight—all are essential in
preventing a CVA.

TRANSIENT ISCHEMIC ATTACKS
ICD-10: G45.9 or I67.848 

Description
Transient ischemic attacks (TIAs) are temporary, often
recurrent episodes of impaired neurological activity re-
sulting from insufficient blood flow to a part of the
brain. These “little strokes” or little brain attacks may
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Use FAST to remember
warning signs of stroke:

FACE: Ask the person to
smile. Does one side of the
face droop?

ARMS: Ask the person to
raise both arms. Does one
arm drift downward?

SPEECH: Ask the person
to repeat a simple phrase.
Is their speech slurred or
strange?

TIME: If you observe any
of these signs, call 9-1-1
immediately, and note the
time symptoms observed.

Figure 10.6  Warning signs of stroke—FAST (face, arms,
speech, time).
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last for seconds or hours, after which the symptoms
gradually subside. TIAs share a common pathophysi-
ology with brain attacks and may serve as a warning of
an impending CVA. Ten percent of individuals who
have TIAs suffer a stroke within 3 months.

Etiology
TIAs are caused by the temporary obstruction of cere-
bral arterioles by very small emboli or by ischemia of a
small portion of brain tissue due to arterial narrowing
in that region. These processes are usually the result of
atherosclerotic disease. (See “Cerebrovascular Accident”
for other potential causes and risk factors.)

Signs and Symptoms
The particular combination of symptoms during a TIA,
like those for a CVA, depend on which portion of the
brain is affected. Symptoms may include the sudden
onset of muscle weakness in the arm, leg, or foot on
one side of the body. Other symptoms may include
diplopia, speech deficits, dizziness, and staggering or
uncoordinated gait. TIAs generally do not result in 
unconsciousness.

Diagnostic Procedures
A full physical and neurological examination is con-
ducted. Carotid ultrasound, cranial CT scans, and cra-
nial MRI are helpful in isolating the area of ischemia
within the brain.

Treatment
Prompt treatment is important to prevent a future brain
attack. The course of treatment selected depends on lo-
cating the area of ischemia and finding the underlying
cause. Antiplatelet agents and aspirin or anticoagulant
drugs are typically used to treat an ongoing attack and
minimize the chance of another. Surgery to promote
blood flow to the affected area may be attempted in cer-
tain cases.

Complementary Therapy
See “Cerebrovascular Accident.”

CLIENT COMMUNICATION

It is important to keep clients hydrated. Provide
instruction about the desired effects and adverse
reactions of medication. Helping clients under-
stand the risk of a more serious brain attack can be
helpful.

Prognosis
The prognosis for an individual experiencing a TIA is
dependent on the underlying cause. Although the
symptoms subside, TIAs tend to be recurrent and may
signal an impending CVA.

Prevention
See preventive measures for cerebrovascular accident,
which include eliminating risks for a brain attack.

CEREBRAL ANEURYSM
ICD-10: I67.1 

Description
A brain or cerebral aneurysm occurs when there is a
bulging outward of an artery in the brain. The Brain
Aneurysm Foundation reports that there is a brain
aneurysm rupturing every 18 minutes in the United
States. Cerebral aneurysms are not often discovered
until they rupture, causing a subarachnoid hemorrhage
in the brain. They are more common in women than in
men over the age of 40.

Etiology
When the artery walls become thin and deteriorate, the
vessel can balloon. This more likely occurs at branches
of the arteries because the walls are thinner and weaker
at those junctions. Aneurysms develop over a period of
time due to an unknown cause. Risk factors, however,
include some congenital diseases and disorders, such as
having a close relative with brain aneurysms, smoking,
hypertension, high cholesterol, alcohol consumption,
and cocaine use.

Signs and Symptoms
Severe headache, dilated pupils, blurred or double vi-
sion, neck pain, nausea, sensitivity to light, and loss of
sensation are the usual symptoms of a ruptured cerebral
aneurysm. Before the rupture occurs, clients may report
speech problems, diminished thought processes, loss of
balance and coordination, and vision deficits.

Diagnostic Procedures
When the aneurysm ruptures, it will show on a CT
scan. A lumbar puncture will reveal blood in the CSF.
Cerebral angiography is necessary to identify the exact
location and size of the aneurysm. An electroencephalo-
gram (EEG) or an MRI may be ordered as well. 

Treatment
A neurosurgeon is usually consulted to determine ap-
propriate treatment, which is most often surgery or a
less-invasive technique known as endovascular coiling.
This procedure is performed through the blood vessel,
where a catheter in the femoral artery is navigated 
toward the aneurysm. Tiny platinum flexible coils
threaded through the catheter are directed into the
aneurysm where they are used to fill the aneurysm,
thus stopping blood flow and preventing rupture. If
surgery is used, the blood flow to the aneurysm must
first be stopped, and then the aneurysm is snipped off.
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A craniotomy must be performed for this surgery to
take place.  

Complementary Therapy
There is no significant complementary therapy identified.

CLIENT COMMUNICATION

Carefully explain to clients any procedures to be
performed. Recognize their fears upon learning of
the diagnosis.

Prognosis
The prognosis is guarded, and much depends on a
client’s well-being at the time of the diagnosis. If rup-
ture occurs, the goal is to stop the bleeding and prevent
complications. Surgical procedures require significant
recovery periods. The goal then becomes the prevention
of other aneurysms. A cerebral aneurysm is fatal in
about 40% of cases, and for those who survive, nearly
66% will have some neurological deficit.

Prevention
Recognition of the risk of aneurysm is helpful. Family
history of a ruptured aneurysm is an important consid-
eration in prevention. Encourage clients to stop smok-
ing, reduce stress, control hypertension, limit alcohol
intake, and do not use cocaine.

EPILEPSY
ICD-10: G40.XX

Description
Epilepsy is a chronic brain disorder characterized by re-
curring attacks of abnormal sensory, motor, and psycho-
logical activity. During these attacks, the individual may
or may not lose consciousness. Each epileptic episode is
called a seizure, although not all seizures indicate epilepsy.
Epileptic seizures exhibit a chronic pattern, with similar
characteristics at each recurrence. Epilepsy represents a
disruption of the normal pattern of electrical activity
within the brain. During an epileptic seizure, neurons
within the brain discharge in a random, intense manner.
This hyperactivity may be focused within a small section
of the brain or may involve several areas of the brain at
once. Epilepsy can begin at any time of life.

Seizures generally are categorized as partial or gen-
eralized. Partial seizures are focal in origin—that is, they
affect only one part of the brain and cause specific
symptoms. Generalized seizures are nonfocal in origin
and may affect the entire brain.

Etiology
Most cases of epilepsy are idiopathic. Epilepsies may
follow birth trauma, congenital malformations of the

brain, head trauma, fever, metabolic and nutritional 
disorders, CVA, CNS infections such as meningitis, 
or neoplasms. Other causes may include brain tissue
damage produced by chemicals, drugs, and toxins or 
degenerative brain disorders and structural defects of
the brain.

Signs and Symptoms
Individuals may experience a warning or “aura” of the 
impending seizure or no warning at all. Symptoms of 
the seizure may be a simple uncontrollable twitch of the
finger, hand, or mouth. The person may be dizzy and 
experience unusual or unpleasant sights, sounds, or odors,
all without losing consciousness. Some individuals expe-
rience sudden loss of consciousness and intense rigidity
of the body, with alternating relaxation and contraction
of muscles. A characteristic cry may be uttered. Cyanosis,
inhibited respiration, incontinence, and chewing of the
tongue may occur. After the seizure has passed, amnesia,
headache, and drowsiness are common. Some individuals
may sleep for hours following a seizure; others may not
feel quite like themselves for days.

Diagnostic Procedures
A thorough physical examination and medical history,
focusing on the person’s developmental history and any
head trauma or illness, are essential, followed by a neu-
rological examination. Recurrent seizures or a family
history of epilepsy should help to suggest the diagnosis.
Epilepsy is also indicated in the presence of seizures fol-
lowing head trauma, CNS infections, or CVA. Because
many individuals with epilepsy exhibit abnormalities in
brain-wave patterns, even between seizures, electroen-
cephalograms are very helpful in diagnosis. Cranial CT
scans also are useful in pinpointing brain lesions that
may be triggering seizures. MRI provides clear images
of the brain, shows structural changes resulting from
disorders, and helps to diagnose epilepsy.

Treatment
An array of anticonvulsant drugs exists that have proved
effective in controlling epileptic seizures. Because cer-
tain drugs are more effective in controlling specific
forms of seizures, the client and the PCP may have to
engage in a process of trial and error before settling on
one drug that best controls the individual’s seizures with
the fewest side effects. Neurosurgery may be attempted
in some cases when a severe case of epilepsy can be
traced to the presence of a specific, accessible brain le-
sion. Education about the nature of the disease and
counseling the person with epilepsy are essential parts
of the treatment process.

Complementary Therapy
Teach clients to avoid common triggers for epilepsy, such
as poor sleep patterns, heavy use of alcohol, skipping
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meals, and inadequate diet. Encourage them to get
plenty of rest and reduce stress with yoga, acupunc-
ture, and aromatherapy. Suggest biofeedback. Stress
how important it is to take prescribed medications
regularly.

CLIENT COMMUNICATION

The incidence of new-onset epilepsy is high
among older individuals. Hence, it is important
to know what medications they are taking for
other diseases, because drug interactions can be
dangerous. Also, the complete removal of certain
medications may precipitate a seizure in some.
Older clients may absorb, metabolize, and excrete
medications differently, so they must be closely
monitored. Teach clients how to create a safe en-
vironment and to understand what might trigger
a seizure.

Prognosis
The prognosis varies from case to case. The prognosis is
good if a drug therapy can be found that effectively sup-
presses the seizures. An individual in these circum-
stances can generally expect to live a normal life. The
prognosis is not so favorable if seizures cannot be con-
trolled. Such individuals may have restrictions on their
independence. Some states refuse drivers’ licenses to
people with epilepsy.

Prevention
Only certain forms of epilepsy are preventable. Preven-
tive measures involve avoiding head injuries, seeking
prompt treatment of brain infections, and avoiding the
abuse of drugs and alcohol.

Degenerative Neural
Diseases and Disorders

ALZHEIMER DISEASE
ICD-10: G30.9 

Description
Alzheimer disease, the most common form of demen-
tia, is a type of progressive, chronic, ultimately fatal, 
organic brain syndrome characterized by the death of
neurons in the cerebral cortex. The result is neurofib-
rillary tangles, a tangled mass of nonfunctioning neu-
rons, and their replacement by microscopic senile or
neurotic “plaques.” Biochemically, acetylcholine pro-
duction, used for memory processing, is reduced, re-
sulting in progressive memory impairment followed

by gradual deterioration of judgment, reasoning 
ability, verbal fluency, and other cognitive skills. This 
impairment and deterioration is accompanied by dis-
turbances in behavior and affect. The disease affects
mainly older persons, with one in eight having
Alzheimer disease after age 65. In a few families with
a genetic predisposition for the disease, symptoms
occur as early as age 30 or 40.
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Facts About Alzheimer Disease

Alzheimer disease is named for the German physician
who first described the disorder in 1906. Today, it is the
sixth leading cause of death in the United States. Close to
5.2 million Americans  have Alzheimer disease, the ma-
jority who are 65 and older. Costs of care for persons with
Alzheimer disease and other forms of dementia is pro-
jected to be $1.2 trillion per year by 2050.*

Etiology
The cause of Alzheimer disease is unknown, but
hereditary factors, autoimmune reactions, and cellular
changes of viral origin have all been proposed. Risk 
factors include a family history of Alzheimer disease,
advancing age, and history of head trauma.

Signs and Symptoms
In the early stages, the person with Alzheimer disease
has small difficulties at work or in social settings with
memory loss but generally can hide the loss and function
independently. Depression may occur. As the disease
progresses, the person exhibits mild mental impairment.
This impairment includes loss of short-term memory,
inability to learn new tasks, and subtle changes in per-
sonality. Then increased forgetfulness, agitation, irri-
tability, and extreme restlessness occur. The person may
retell the same stories, and others can no longer reason
with him or her, which may further increase the person’s
anxiety. Conversations become difficult. Eventually, the
individual is unable to perform self-care, becomes in-
continent, and is unable to communicate. The person
becomes emotionally detached and may show sleep dis-
turbances, restlessness, and hostility. In the terminal
stage, the person usually requires total care. The rate at
which an individual progresses through the disease
varies; within 5 to 10 years, there is profound deteriora-
tion of intellectual and physical ability.

Diagnostic Procedures
The goal of diagnosis is to rule out other degenera-
tive brain diseases that produce similar symptoms. A
comprehensive history and physical examination that
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includes mental and functional health status exami-
nations are essential. A cranial CT and MRI are per-
formed. A positron emission tomography (PET) scan
is sometimes used and appears to be quite accurate
in identifying the tangles and plaques in the brain. A
depression scale and cognitive functioning test
should be administered. Laboratory testing of urine
and blood may help in the diagnosis, although they
do not confirm it.

Treatment
There is no cure; however, there are two types of med-
ication used to treat the cognitive symptoms of
Alzheimer disease: (1) cholinesterase inhibitors, which
prevent the breakdown of acetylcholine and support
communication between neurons, and (2) memantine,
which works by regulating the activity of glutamate, one
of the chemical messengers involved in learning and
memory. Both drugs may delay worsening of symptoms
for a period of time. Some medications may lessen be-
havioral changes, but they also have side effects. It may
be more helpful to seek nondrug approaches when
treating this disease. Another focus of treatment is to
maintain client safety, reduce anxiety and agitation,
promote independence, improve communication, and
provide socialization for as long as possible. Treatment
is merely palliative and directed toward maintaining nu-
trition, hydration, and safety. Emotional support and
education of family members are important.

Complementary Therapy
There is some indication that a quiet environment, with
soft lights and soft music, may benefit some clients.
Also, aromatherapy has shown possibilities. Persons
with Alzheimer disease seem to respond favorably to
the smell of baking bread or brewing coffee, which can
help to calm them. Integrative medical practitioners
recommend daily exercise and a diet low in fat and high

in omega 3-rich foods as preventive measures. Vitamin
E and ginkgo biloba have not shown to be of any help.

CLIENT COMMUNICATION

Adequate nutrition and hydration are important, as
are sleep and exercise. More frequent meals with liq-
uids may provide the necessary nourishment. If sleep
is elusive, warm milk and back rubs may help. Phys-
ical clues become especially important when clients
lose their ability to speak. The families are equally
important in the treatment of Alzheimer disease 
because they will need support and education. Re-
ferrals to local support systems and advocacy groups
are beneficial. Respite care is available to caregivers.
Being sensitive to the emotional needs of the family,
caregivers, and clients is paramount.

Prognosis
The prognosis is poor, with the disease progressing
over a period of 5 to 10 years. Death may occur from
secondary causes, such as pneumonia, malnutrition,
dehydration, or infection.

Prevention
There is no known prevention for the disease. Research
currently points increasingly to a genetic marker ab-
normality, which if identified and corrected may pre-
vent Alzheimer disease. Those at risk should undertake
activities that require focus and concentration. They
can plan and carry out projects to keep their mental
state alert.

PARKINSON DISEASE
ICD-10: G20 

Description
Parkinson disease is a chronic brain disease character-
ized by progressive muscle rigidity and involuntary
tremors (Fig. 10.7). Parkinson is a common crippling
disease in the United States, affecting more men than
women, usually over age 50.

Etiology
The cause is unknown, but the condition is related to a
loss of brain cells that make the neurotransmitter chem-
ical dopamine. Dopamine is necessary for brain cell
functioning. Other suggested causes include genetic
mutations or environmental toxins.

Signs and Symptoms
The onset of Parkinson disease is slow and insidious.
Symptoms eventually may include bradykinesia, or
abnormally slow movements; progressively rigid ex-
tremities; and “pill-rolling” tremors beginning in the
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The 10 Warning Signs of
Alzheimer Disease

1. Memory changes that disrupt daily living
2. Difficulty in planning or solving problems
3. Problems completing familiar tasks at home, at work, 

or in leisure
4. Confusion with time and place
5. Trouble understanding visual images and spatial 

relationships
6. Difficulty with words in speaking or in writing
7. Misplacing items, losing ability to retrace steps
8. Decreased or poor judgment
9. Withdrawal from work or social activities

10. Changes in mood or personality
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fingers. There often is difficulty with balance, a shuffling
walk, and muffled speech. The individual’s facial expres-
sion may appear fixed. Stress, fatigue, and anxiety tend
to aggravate the tremors, whereas purposeful movement
and sleep decrease the tremors. Symptoms of parkin-
sonism (but not the disease itself) can be attributed 
to other diseases or difficulties, such as increase of fluid
on the brain, other neurological disorders, certain 
medications, and environmental toxins. In these cases,
when the underlying cause is removed or stops, the
parkinsonian symptoms also subside.

Diagnostic Procedures
Diagnosis is made on the basis of the unique set of
physical symptoms and a neurological examination
characteristic of Parkinson disease. The tremors,
bradykinesia, and rigidity must be differentiated from
the symptoms of other diseases. Blood tests and MRI
can rule out other conditions with similar symptoms.

Treatment
The disease progression cannot be controlled; therefore,
the goals are to control the symptoms and to promote
independence. Levodopa, a dopamine replacement, is
the most effective treatment. Because of levodopa’s side
effects, other drugs are sometimes given at the same
time. Some drugs that mimic the effects of dopamine in
the brain are useful. Drugs that help prevent the break-
down of levodopa are often given. Anticholinergics
can help control the tremors, and some antivirals 
may be given in the early stages of the disease to provide
some relief. Physical therapy and psychological support

and reassurance are also necessary. If drug therapy is 
unsuccessful, certain surgical techniques may be at-
tempted. Deep brain stimulation is the surgery most
often used. A thin wire lead with four electrodes at 
its tip is implanted in the affected area of the brain; the
lead runs under the skin to a pulse generator, which is
placed underneath the chest skin, close to the clavicle.
The battery-operated pulse generator emits electrical
pulses to interfere with neural activity. It can be cali-
brated by the neurologist or other trained professional
and can also be turned off (e.g., for sleeping) and on by
the client.

Complementary Therapy
A diet with lots of fruits, vegetables, and whole grains
is beneficial. Massage therapy can reduce muscle ten-
sion, increase strength, and promote relaxation. Tai
chi, especially in classes designed specifically for indi-
viduals with Parkinson disease, can help in balance and
improve flexibility.

CLIENT COMMUNICATION

Teach clients to walk carefully, to not move too
quickly, and to take steps to prevent falls. Helping
individuals maintain their center of gravity right
over their feet is helpful. Clothing that is easy to fas-
ten (e.g., with elastic waistbands and without but-
tons, zippers, and belts) will be less frustrating for
clients as the disease progresses. Support systems
prove helpful for some clients and their families.

Prognosis
Although the disease is slowly progressive and debilitat-
ing, because of effective treatment strategies, many in-
dividuals with Parkinson disease can live comparatively
normal lives for many years. Complications can include
sleep difficulties, urinary incontinence or retention, con-
stipation, depression, and sexual dysfunction. Clients are
at risk for respiratory and urinary infection, skin break-
down, and injury due to falls. Parkinson disease is not
usually a direct cause of death; rather, complications
from the disease are more likely the cause.

Prevention
There is no known prevention for Parkinson disease.

MULTIPLE SCLEROSIS
ICD10: G35 

Description
Multiple sclerosis (MS) is a chronic, progressive, and
irreversible autoimmune disease characterized by the
destruction of the myelin sheath—the lipid and protein
layer that insulates and protects the axons of certain
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Figure 10.7  Woman with Parkinson disease.
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nerve cells. The demyelination process occurs at scat-
tered sites throughout the CNS and results in progres-
sive physical disability. The onset of MS usually occurs
during early adulthood and rarely after age 60. It occurs
twice as often in women than in men. The disease is a
common cause of chronic disability.

Etiology
The cause of MS is believed to be immunologic; the
body’s immune system attacks its own tissues. The rea-
sons are not fully understood, but genetics have been
proposed. Recent research reveals that the incidence of
MS is higher farther from the equator. This causes some
to believe that vitamin D plays a role, because closer to
the equator, individuals receive much higher doses of
vitamin D than those who live farther away. It is be-
lieved that naturally produced vitamin D supports the
immune function and protects against immune-related
diseases like MS.

Signs and Symptoms
Symptoms vary widely among individuals because of
the scattered sites of demyelination throughout the
CNS. A change in vision may be the first symptom.
Others may include sudden and transient motor and
sensory disturbances, muscle weakness, paralysis, in-
continence, fatigue, balance problems, numbness, and
mood swings. The initial onset of symptoms, and later
relapses, may occur following acute infection, trauma,
serum injections, pregnancy, or stress. The symptoms
usually come and go with no pattern or warning but
are often triggered by a rise in body temperature. They
may last hours or weeks. Most individuals have an
episodic pattern of attacks and remissions throughout
the disease.

Diagnostic Procedures
There is no one definitive test for MS; the diagnostic
process includes ruling out other possibilities. A neuro-
logical examination, eye examination by an ophthalmol-
ogist, CSF analysis, cranial CT scans, and MRI may be
useful in diagnosing MS. The disease is difficult to di-
agnose, however, because the onset may be mild and
symptoms may take years to progress. Periodic testing
and observation are usually necessary.

Treatment
Early treatment is essential and is directed at relieving
symptoms and forestalling future attacks. There is 
no cure. Medications include interferon-beta prod-
ucts, which can reduce the number of exacerbations
of the disease and slow the progression of physical
disability. In some cases, corticosteroids can be used
for acute attacks. Symptomatic treatment and med-
ical, rehabilitative, and psychological approaches are
also needed.

Complementary Therapy
Complementary therapy embraces the use of pharma-
ceuticals to reduce the number of MS attacks. It is also
suggested that aquatic or water therapy, physical ther-
apy, and yoga may be helpful. A healthy diet, adequate
rest and relaxation, and meditation to reduce stress can
boost an immune system that is under attack.

CLIENT COMMUNICATION

Although diet cannot suppress or cause exacerbation,
a well-balanced diet can help prevent complications,
such as bladder and bowel disorders. Medication
must be carefully monitored, because some may be-
come less effective after 5 to 10 years. Sometimes
medication may be discontinued for a time and then
restarted. Exercise is important, as is the prevention
of any injury. Sexual problems are common and re-
quire attention as well. An experienced sexual coun-
selor may prove helpful to clients and their partners.

Prognosis
Because the course of the disease is varied, the prognosis
varies, too. Individuals with MS experience remissions
and exacerbations of symptoms and generally have a life
expectancy of 50 years after onset. Secondary complica-
tions include bowel and bladder problems, pressure ulcers,
contracture deformities, pneumonia, and depression.

Prevention
There is no known prevention for MS.

AMYOTROPHIC LATERAL
SCLEROSIS

ICD-10: G12.21 

Description
Amyotrophic lateral sclerosis (ALS), commonly known
as Lou Gehrig disease, is a disease of motor neurons that
results in progressive muscular atrophy and weakness.
The neurodegeneration affects the nerve cells in the
brain and spinal cord, resulting in the death of nerve
cells. Lou Gehrig was a famous baseball player who died
of the disease in 1941. The disease generally occurs be-
tween ages 50 and 60 and slightly more often in men
than in women.

Etiology
The cause is unknown, although some cases may be due
to autosomal inherited traits.

Signs and Symptoms
Symptoms of ALS include involuntary muscle contrac-
tions and muscular atrophy, weakness, and twitching,
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especially in the muscles of the extremities. The individ-
ual may have problems with speech, chewing, swallow-
ing, and even breathing if the brain stem is affected.
There is no sensory nerve involvement. With all volun-
tary muscle action affected, the person in the later stages
of the disease becomes totally paralyzed.

Diagnostic Procedures
The disease is difficult to diagnose and usually is diag-
nosed on the basis of the presenting signs and symp-
toms. Electromyography, a nerve conduction test, and
muscle biopsy will help ascertain whether there is nerve
rather than muscle disease. An MRI may be useful. It
is necessary to rule out several other disorders that may
produce similar symptoms, such as MS, spinal cord
neoplasm, and myasthenia gravis.

Treatment
There is no effective treatment for ALS. Treatment is
symptomatic and may include emotional and physical
support. Persons afflicted with the disease are likely to
become confined to a wheelchair or a bed, need to be
taught to suction themselves to prevent choking, re-
quire assistance with personal hygiene, and need a great
deal of emotional support. The antiglutamate drug rilu-
zole (Rilutek) is the only medication approved by the
FDA that appears to slow the progression of the dis-
ease and prolong the life of persons with ALS for at
least a few months. Other drugs are undergoing clinical
trials.

Complementary Therapy
A combination of the following therapies can be bene-
ficial: physical therapy to maintain muscle strength as
long as possible; occupational therapy to assist in the
use of braces and walkers and to make the activities of
daily living easier; and speech therapy to ease the diffi-
culty in communicating as the disease progresses.

CLIENT COMMUNICATION

Symptomatic treatment is given mostly to support
the person and improve quality of life. Drugs for
muscle cramps, constipation, depression, and fa-
tigue may be prescribed. Mechanical ventilation
and artificial feeding may be required for the client,
and caregivers will need information and training
on proper use and care.

Prognosis
The prognosis is dependent on the speed at which the
disease progresses. ALS is usually fatal 3 to 10 years
after onset. Death most often results from respiratory
failure or aspiration pneumonia. Research is ongoing,
and there is hope that stem cell research may open
doors to ALS treatment.

Prevention
There is no known prevention of ALS.

Chronic Neurological
Diseases and Disorders

NARCOLEPSY
ICD-10: G47.419 

Description
Narcolepsy causes individuals to want to sleep during the
day; they often are overwhelmed by the need to sleep,
even for just a few seconds. They may fall asleep while in
a conversation, while working, even while driving. It is
most common between ages 40 and 50 and may decline
after age 60.

Etiology
The cause is essentially unknown. However, a number
of factors may contribute to the neurological dysfunc-
tion that occurs when the brain in unable to regulate
sleep-wake cycles. Scientists have discovered that peo-
ple with narcolepsy lack a chemical in the brain called
hypocretin (orexin), which activates arousal and regu-
lates sleep. Heredity may also play a role.

Signs and Symptoms
Excessive daytime sleepiness and abnormal rapid eye
movement (REM) sleep are the classic symptoms.
There are three additional symptoms that may accom-
pany narcolepsy: (1) cataplexy, or the sudden loss of
voluntary muscle tone; (2) hallucinations during sleep
or upon awakening; and (3) brief but total paralysis at
the start or the end of sleep. Other symptoms may be
nighttime wakefulness, rapid entry into REM sleep,
and microsleep. Microsleep is a period of very brief
sleep when individuals continue to function but have
no recollection of their actions.

Diagnostic Procedures
Narcolepsy is often misdiagnosed or undiagnosed. Diag-
nosis of narcolepsy can take a long time. Sleep specialists
may have clients complete a general sleep questionnaire
called the Epworth Sleepiness Scale. A sleep study or noc-
turnal polysomnography may be conducted showing elec-
trical activity of the brain and heart as well as muscle and
eye movements. A multiple sleep latency test (MSLT)
can measure how long it takes to fall asleep during the
day. More recently, examining spinal fluid to determine
if hypocretin is absent is being used for diagnosis.

Treatment
There is no cure for narcolepsy, so the goal is to control
the symptoms. Some medications may be useful. They
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include antidepressants and stimulants, but their use
varies according to individual needs.

Complementary Therapy
Integrative practitioners agree on a number of steps that
include:

• Avoiding caffeine, alcohol, and nicotine
• Scheduling sleep periods and naps
• Telling friends, family, and coworkers of your 

diagnosis
• Avoiding activities that would be dangerous in a

sudden sleep episode
• Avoiding large or heavy meals at bedtime

CLIENT COMMUNICATION

Encourage clients to wear an alert bracelet. A
support group may be recommended for some 
individuals.

Prognosis
There is no cure for narcolepsy. It is a lifelong condition,
and narcolepsy can be frustrating for all involved. With
patience, proper medications, and some lifestyle
changes, however, it can be managed.

Prevention
There is no known prevention for narcolepsy.

RESTLESS LEG SYNDROME
ICD-10: G25.81 

Description
Restless leg syndrome (RLS) is a neurological disor-
der in which sensations in the leg create an uncon-
trollable urge to move the leg when at rest. Trying 
to relax the leg only makes it worse. The only relief
is to get up and move around. This action creates
poor sleep patterns and exhaustion during the next
day. It is believed that as many as 12 million individ-
uals in the United States have RLS and many more
are undiagnosed.

Etiology
The cause is essentially unknown; however, risk fac-
tors include heredity, pregnancy, stress, and related
disorders. Peripheral neuropathy and/or an iron defi-
ciency, diabetes, and Parkinson disease can cause or
worsen RLS.

Signs and Symptoms
Individuals describe a restless or unpleasant sensation
in their legs. The terms creeping, tingling, burning, and

crawling are often used to describe the feeling. RLS
begins when an individual is inactive, is relieved by
moving, and worsens at night.

Diagnostic Procedures
RLS, much like narcolepsy, is often undiagnosed. A
physical examination and medical history review are
conducted. A diagnosis involves ruling out any other
disorders that might cause the syndrome. A sleep
study or nocturnal polysomnography may be con-
ducted showing electrical activity of the muscle move-
ments. Blood tests can rule out iron and vitamin
deficiency.

Treatment
Treating any underlying cause can relieve symptoms.
Otherwise, controlling RLS is the goal. Taking an
OTC pain reliever may help. Warm baths, relaxation
techniques, and yoga are beneficial for some. A reg-
ular exercise regimen is recommended. Some medica-
tions may be prescribed, including muscle relaxants,
sleep medications, and medications for parkinsonian
symptoms.

Complementary Therapy
Integrative practitioners agree on a number of steps, 
including:

• Avoiding caffeine, alcohol, and nicotine
• Sharing the diagnosis with friends and family
• Not suppressing the urge to move, get out of bed, 

or stop when traveling
• Keeping a sleep diary
• Reducing stress and anxiety

CLIENT COMMUNICATION

Listening to clients is helpful. Many do not seek
treatment because they believe their complaint is
insignificant or foolish. Assure them this is not the
case.

Prognosis
Older adults experience symptoms more frequently
than others. RLS is a lifelong condition with no cure.
Symptoms may decrease for a time but later return.
About 80% of individuals with RLS also have a condi-
tion known as periodic limb movement disorder. This 
disorder occurs during sleep and causes leg twitching 
or jerking movements every 10 to 60 seconds, often 
disrupting sleep patterns.

Prevention
There is no known prevention for RLS.
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Cancer
TUMORS OF THE BRAIN

ICD-10: C71.9 (PRIMARY)

Description
Primary brain tumors are benign or malignant neo-
plasms originating within the brain. In children, most
brain tumors are primary tumors. Secondary brain tu-
mors are the result of metastasis of neoplasms from
elsewhere in the body and account for the majority of
cases. In adults, most tumors in the brain have spread
there from the lung, breast, or other parts of the body.
The condition is not a brain tumor; rather the tumor is
named for the organ or tissue in which it began. Tu-
mors in the brain cause neurological deterioration by
replacing healthy brain tissue, by compressing brain tis-
sue, or by blocking the blood supply or the flow of CSF
to a portion of the brain. Benign tumors of the brain
can be life-threatening because of their location; how-
ever, most benign tumors can be removed and seldom
grow back. Malignant tumors are more serious and
often are life-threatening. They generally grow rapidly.

Etiology
The cause is unknown. Risk factors include a family his-
tory of brain tumor and exposure to radiation, especially
nuclear; formaldehyde; vinyl chloride; or acrylonitrile
(textile and plastics). Most tumors occur after age 70
and are more common in white males; however, brain
tumors are the second most common cancer in children.

Signs and Symptoms
Brain tumors may be difficult to diagnose because of
vague symptoms and their slow onset. The location of
the growth in the brain partially dictates the symptoms.
Headache, vomiting, defective memory, mood changes,
seizures, visual disturbances, motor impairment, and
personality changes may occur.

Diagnostic Procedures
A complete history and physical examination, including
neurological assessment, are essential. Skull x-rays, lum-
bar puncture for CSF, cranial CT scans and MRI, or
biopsy of the lesion will confirm the diagnosis. Further
studies may be done to locate the primary site of a
metastatic brain tumor.

Treatment
Treatment is dependent on the stage and type of brain
tumor. Surgery, radiation therapy, or chemotherapy—
individually or in combination—may be used to treat
the tumor. Medications may be ordered for sympto-
matic treatment of seizures, edema, and headache.

Complementary Therapy
Speech, occupational, and physical therapy may be in-
dicated. Some complementary therapies that make
conventional treatment easier include acupuncture to
decrease pain and nausea, and visualization, medita-
tion, and prayer to decrease anxiety.

CLIENT COMMUNICATION

Because the shock of hearing the diagnosis remains
with clients for some time, it is important to include
family members when treatment options are being
determined. It is important for some clients and their
families to be referred to support systems. The Cancer
Information Service (National Cancer Institute) is a
nationwide telephone service for cancer patients, their
families and friends, and health-care professionals.
The staff can answer questions in English and Span-
ish and can send booklets about cancer. The toll-free
number, 1-800-4-CANCER (1-800-422-6237),
connects callers with the office that serves their area.

Prognosis
The prognosis is dependent on the size, location, and
type of tumor.

Prevention
There is no known prevention for brain tumors.
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CHAPTER EPISODE—PART III
The nontraditional therapy seemed to be helping. 
Breyona still maintained her primary care provider, who
was astonished at the progress she was making. It wasn’t
long before she was able to quit taking some of the med-
ications. She is beginning to have some sensations in her
feet and can do modified situps from her wheelchair. The
new therapy has helped to regulate her temperature 
better—a common problem in spinal cord injuries. 
Breyona was determined to be as independent as possi-
ble. When she saw an ad in the newspaper that her local
high school (where she had played volleyball) was looking
for a part-time volleyball coach, she applied. She got the
job. To date, she is doing well with the position and her
players. They admire her ability to not let the tragedies
of life get her down. While Breyona misses the play of
volleyball, she is able to move herself around the gym
floor in her wheelchair and coach the players quite well.

•  Would you classify Breyona’s medical care as alterna-
tive, complementary, or integrative? (See Chapter 2.)

•  What does Breyona’s story say for others who might
have similar circumstances?
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COMMON SYMPTOMS OF
NERVOUS SYSTEM DISEASES 
AND DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Headache
• Weakness
• Nausea and vomiting
• Motor disturbances, such as stiff neck or back, rigid

muscles, seizures, convulsions, or paralysis
• Sensory disturbances of any kind, especially vision

or speech
• Drowsiness, stupor, unconsciousness, or coma
• Mood swings
• Fever
• Pain

SUMMARY
The nervous system provides a major control center for
the body. Its complexity and sophistication are sometimes
baffling to health-care providers. New discoveries are
made almost daily that provide important information re-
lated to diseases and disorders of the nervous system.
These new discoveries offer hope to those who suffer from
the devastation of any dysfunction in the nervous system.

ONLINE RESOURCES
ALS Association

http://www.alsa.org

Alzheimer’s Association

http://www.alz.org/index.asp

American Brain Tumor Association

http://www.abta.org

Cerebral aneurysm

http://www.brainaneurysm.com

Epilepsy Foundation

http://www.epilepsyfoundation.org

Hemiplegia

http://www.nlm.nih.gov/medlineplus/paralysis.html

Meningitis

http://www.cdc.gov/meningitis/about/faq.html

Neuropathy Association

http://www.neuropathy.org

Paralysis

http://www.nlm.nih.gov/medlineplus/paralysis.html

Transient ischemic attack

http://www.americanheart.org/presenter.jhtml?identifier=4781

Traumatic brain injury

http://www.dvbic.org 

http://www.aans.org/Patient%20Information.aspx
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For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

CASE STUDIES
Case Study 1

Will calls the clinic of his PCP about his 45-year-old
wife, Rene, to make an appointment. Rene is exhibit-
ing progressive muscular atrophy and weakness in all
her extremities. She has difficulty talking, chewing, and
swallowing.

Case Study Questions
1. What diagnostic procedures might the primary care

provider order?
2. What disease or disorder might be causing such

symptoms?
3. What support services might Rene and Will need?

Case Study 2

The first sign family members had that something was
not quite right was Julie getting lost while driving to

church. Although she was fairly new to the community,
she had been to the church many times. She never did
find the church that Sunday morning, but she eventually
found her way home. Julie’s speech and her writing be-
came very disconnected and disjointed. Her husband,
Phil, was taking over more and more of the household ac-
tivities. After an extensive history and physical examina-
tion that included a CT scan, a mental health assessment
was performed. The diagnosis was Alzheimer disease.

Case Study Questions
1. What steps must Julie and her husband take at this

point?
2. Describe any treatment for this disorder.
3. Julie has a sister who also has Alzheimer disease. Does

this have any significance for Julie’s only child, a daughter?
Explain your response.
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Case Study 3

Jed was just 18 when the terrible crash happened.
While Jed was returning home from work one evening,
a driver in a sports utility vehicle sped through a red
light and smashed into the driver’s side of Jed’s car. He
was unconscious when he arrived at the hospital.
Swelling in the brain required removal of skull bone on
both sides of his head. The family members, including
grandparents who drove from another state, were de-
termined to not leave Jed alone at the hospital. They
talked with all the caregivers to decide what would be
beneficial for Jed in his recovery. His friends took turns
spending time with him. Friends came to tell him

about his favorite baseball team. Individuals sang 
to him, read to him, recalled funny stories that included
him, and kept Jed up on all their activities. Jed’s 
19th birthday was celebrated in a rehabilitation center.
He was to be released to his home and in the care 
of his parents nearly 11 months later—still not fully
conscious but responding to stimuli and eating and
swallowing when fed.

Case Study Questions
1. Discuss the possible consequences of such an accident

when and if Jed becomes fully conscious.
2. What kind of resources might be provided for family

members?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term.

1. Sensory loss in lower 
extremities

2. Little brain attack

3. Sensory loss in all 
extremities

4. Unilateral sensory 
loss

5. Classic symptom for 
narcolepsy

Short Answer
1. List at least four common signs and symptoms of CNS

infections:

    a.

    b.

    c.

    d.

2. Name and define the two classifications of seizures:

    a.

    b.

3. Recall complementary therapies for acute and chronic
headache.

4. Compare and contrast cerebral concussion and cerebral
contusion.

Multiple Choice
Place a checkmark next to the correct answer.

1. What is known about abusive head trauma?

a. It occurs most frequently after age 3.

b. It is not easily diagnosed.

c. It was renamed by the American Association
of Physicians in 2009.

d. It is not considered a medical emergency.

2. What are contributing factors for cerebrovascular 
accident?

a. Smoking and high-fat diet

b. Hypotension

c. Viral infection

d. Stress and anxiety

3. What are possible risk factors for Alzheimer disease?

a. Down syndrome

b. High cholesterol and alcohol consumption

c. Autoimmune reactions and cellular changes 
of viral origin

d. Deficiency of brain cells that make dopamine

e. Autosomal inherited traits

4. What is known about Parkinson disease?

a. It is an acute progressive disease causing 
muscle rigidity.

b. It affects more men than women, usually after
age 65.

c. It has an insidious and slow onset.

d. It is curable with appropriate drug therapy.

5. How might you describe multiple sclerosis?

a. It is a chronic, autoimmune, progressive, 
and irreversible disease.

b. It is the result of genetic mutations or 
environmental toxins.

c. It is commonly known as Lou Gehrig disease.

d. It does not respond to most treatment plans.
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a. Quadriplegia

b. Paraplegia

c. Hemiplegia

d. Transient ischemic
attack

e. Acute bacterial
meningitis

f. Excessive daytime
sleepiness
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Discussion Questions/Personal Reflection
1. It has been said that Alzheimer disease is harder on 

the family members than on the person who has the
disease. Discuss why or how this might be true. Talk
with someone who has lived with a person who has
Alzheimer disease. How can one remain connected 
to a person with Alzheimer disease?

2. Identify training or education that might be helpful to
stressed parents and caregivers to help prevent such
tragedies as abusive head trauma.

246 Diseases of the Human Body

4451_Ch10_213-246  28/12/15  3:31 PM  Page 246



11
Endocrine System Diseases

and Disorders
● chapter outline
ENDOCRINE SYSTEM ANATOMY 

AND PHYSIOLOGY REVIEW
PITUITARY GLAND DISEASES 

AND DISORDERS
Hyperpituitarism (Gigantism, Acromegaly)
Hypopituitarism
Diabetes Insipidus

THYROID GLAND DISEASES AND
DISORDERS: HYPERTHYROIDISM
Simple Goiter
Graves Disease

THYROID GLAND DISEASES AND
DISORDERS: HYPOTHYROIDISM
Hashimoto Thyroiditis (Chronic Thyroiditis) 
Hypothyroidism (Cretinism, Myxedema)
Thyroid Cancer

PARATHYROID GLAND DISEASES 
AND DISORDERS
Hyperparathyroidism (Hypercalcemia)
Hypoparathyroidism (Hypocalcemia)

ADRENAL GLAND DISEASES 
AND DISORDERS
Cushing Syndrome
Addison Disease

PANCREAS AND THE ISLETS OF
LANGERHANS DISEASES AND DISORDERS
Diabetes Mellitus

GONADAL DISEASES AND DISORDERS
Polycystic Ovary Syndrome 

COMMON SYMPTOMS OF ENDOCRINE
SYSTEM DISEASES AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS

247

To keep a lamp burning, we have to keep putting oil in it.
—MOTHER TERESA

● key words
Adenoma (ăd''ĕ•nō'mă)
Alopecia (al''ō•pē'shē•ă)
Exophthalmos

(ĕks''ŏf•thăl'mōs)

Hirsutism (hŭr'sūt•ı̆zm)
Hyperglycemia

(hī''pĕr•glī•sē'mē•ă)

(key words continued)

Glycogen (glī'kŏ•jĕn)
Glycosuria (glī''kō•sū'rē•ă)
Goitrogens (goy'trō•jĕns)
Hemoglobin (hĕm''ō•glō'bı̆n)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key words.
• Recall endocrine system anatomy and physiology.
• Compare/contrast the endocrine and nervous 

systems.
• Recall where the nervous system and the endocrine

system meet to communicate.
• Discuss the importance of the body’s master gland—

the pituitary.
• Describe the two forms of hyperpituitarism.
• Discuss the etiology and signs and symptoms of 

hypopituitarism.
• Describe diabetes insipidus and its classic symptoms.
• Recall the cause and diagnosis of simple goiter.
• Describe the possible complications of Graves 

disease.
• Explain the description and treatment for

Hashimoto thyroiditis.
• Recognize the signs and symptoms of 

hypothyroidism.

• Compare cretinism with myxedema.
• Identify the treatment and prognosis criteria for

thyroid cancer.
• Relate hypercalcemia to hyperparathyroidism and

its signs and symptoms.
• Relate hypocalcemia to hypoparathyroidism.
• Review the classic symptoms of Cushing syndrome.
• Describe an Addisonian crisis.
• Recall the etiology and signs and symptoms of 

diabetes mellitus.
• Compare and contrast type 1 and type 2 diabetes

mellitus.
• Describe the complications of diabetes mellitus.
• Recall the treatment of polycystic ovary syndrome.
• List common symptoms of endocrine diseases and

disorders.

248

Hyperkalemia
(hī''pĕr•kă•lē'mē•ă)

Hyperplasia (hī''pĕr•plā'zē•ă)
Hypoglycemia

(hī''pō•glī•sē'mē•ă)
Iatrogenic (ī''ăt•rō•jĕn'ı̆k)
Ketoacidosis (kē''tō•ă''sı̆•dō'sı̆s)

Thyrotoxicosis (ˈthī-rō-ˌtäk-s -
ˈkō-s s)

Transsphenoidal
(trăns''sfē•noy'dăl)

Vasopressin (văs•ō•prĕs'ı̆n)

e
eKetones (kē'tōns)

Paresthesia (păr''ĕs•thē'zē•ă) 
Polydipsia (pŏl''ē•dı̆p'sē•ă)
Polyphagia (pŏl''ē•fā'jē•ă)
Polyuria (pŏl''ē•ū'rē•ă)
Retinopathy (rĕt''ı̆n•ŏp'ă•thē)
Tetany (tĕt'ă•nē)

CHAPTER EPISODE—PART I
Susan is 17 years old and is ready to leave home for
college in a neighboring state. She is spending a
couple of days with her grandmother at the family
beach house before she goes. Susan’s mom told her
grandmother that Susan will probably want to talk
a little about PCOS, since she has just been diag-
nosed and knows her grandmother suffered from
PCOS all her life.

•  What is PCOS?
•  Does the disease have a genetic connection?

ENDOCRINE SYSTEM ANATOMY
AND PHYSIOLOGY REVIEW
In cooperation with the nervous system, the endocrine
system regulates and integrates the body’s metabolic ac-
tivities. While the nervous system is the rapid response
to stimuli, the endocrine system is the slower response.
They do, however, complement each other to maintain
the body’s homeostasis.

The endocrine system consists of a group of ductless
glands that act to regulate many of the body’s physio-
logical processes. Each type of endocrine gland produces
one or more secretions that are discharged into the blood
or lymph and circulated to target organs upon which

(key words continued)
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they act. These secretions are called hormones, which are
chemical substances that produce a specific effect on a
particular type of tissue, organ, or the body as a whole.
Many hormones work as antagonists to one another,
having opposite effects on target organs. Hormonal 
regulation also relies on feedback from target organs or
tissues to maintain balance and homeostasis. Hormones
are classified by their structure as follows:

• Derivatives from tyrosine or tryptophan include nor-
epinephrine, epinephrine, thyroxine, and melatonin.

• Polypeptide proteins and amino acid derivatives in-
clude antidiuretic hormone (ADH), growth hormone,
insulin, oxytocin, glucagon, adrenocorticotrophic 
hormone (ACTH), and parathyroid hormone (PTH).

• Glycoproteins include luteinizing hormone (LH),
follicle-stimulating hormone (FSH), and thyroid-
stimulating hormone (TSH).

• Steroid hormones derived from cholesterol include
testosterone, estrogen, progesterone, and cortisol.

Hormones work slowly to regulate much of the
body’s physiological functions:

• Body energy, metabolism
• Sexual function and reproduction
• Growth and development
• Homeostasis
• Response to surroundings, stress, and injury

The hypothalamus is where the nervous system and
the endocrine system meet to communicate, control,
and coordinate the body’s work. The hypothalamus
controls the function of endocrine glands through its
neural and hormonal paths connected to the anterior
pituitary gland.

The principal organs of the endocrine system are the
pituitary gland, the thyroid gland, the parathyroid glands,
the pancreas, the adrenal glands, the gonads (testes and
ovaries), and the pineal body. The pineal body secretes
melatonin that seems to encourage sleep; however, its
function is not well understood. Additionally, the hypo-
thalamus releases hormones that offset the production of
some other hormones. The pancreas and the gonads serve
as endocrine glands but also have other important roles
in the body’s functioning. Figure 11.1 shows the location
of the endocrine glands within the body. Table 11.1 lists
the hormones produced by the principal endocrine glands
and summarizes their major effects on the body.

The secretion of hormones by the endocrine system
is governed by an amazingly intricate interrelationship
among the glands, the nervous system, and the levels of
various substances in the blood. Dysfunction of an en-
docrine gland may result in either too little secretion 
of its hormone (hyposecretion) or too much secretion
(hypersecretion) because of a problem in the gland it-
self, difficulties in the feedback system, or problems 
in the target cells’ response. Dysfunction can also be 

related to infection, disease, trauma, tumor, or genetics.
Endocrine gland tumors are usually benign and quite
small, and inherited conditions are rare. Because of the
effect the endocrine system has on the entire body,
many disease conditions result from or are associated
with endocrine dysfunction. Also of note is the con-
nectedness of hormone production and function. If one
of a gland’s hormones malfunctions, other glands’ hor-
mones are affected. Even a minor malfunction can cause
serious problems in one or more body systems.

Pituitary Gland Diseases
and Disorders

The pituitary gland, located at the base of the brain, is
only pea size but is often called the master gland. That
term denotes the function of the pituitary gland in its 
relationship to the hypothalamus and the number of 
important hormones they control (Fig. 11.2). Many are
related to female menstruation, pregnancy, birth, lacta-
tion, and sex characteristics. These include the following:

• Follicle-stimulating hormone (FSH) stimulates the de-
velopment and maturation of a follicle of a woman’s
ovaries and promotes sperm production in men.

• Luteinizing hormone (LH), a gonadotropin, causes
the follicle to burst and a corpus luteum to be
formed; it also helps to regulate testosterone in men
and estrogen in women.

• Prolactin (or luteotropic hormone) (LTH) and oxytocin
control lactation and affect sex hormone levels in
both the ovaries and the testes.

Other hormones include the following:

• Antidiuretic hormone  (ADH) limits water excretion
from the kidneys.

• Human growth hormone (hGH) stimulates growth
and cell reproduction and maintains muscle and
bone mass in adulthood.

• Thyroid-stimulating hormone (TSH) stimulates the
thyroid and its hormones, which help to regulate
body metabolism, growth, energy, and nervous 
system activity.

• Adrenocorticotrophic hormone (ACTH) stimulates 
cortisol in the adrenal cortex, which helps to main-
tain blood glucose levels and blood pressure.

HYPERPITUITARISM 
(GIGANTISM, ACROMEGALY)

ICD-10: E22.0 

Description
Hyperpituitarism is the hypersecretion of human
growth hormone (hGH) by the anterior pituitary or
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adenohypophysis gland. Two distinct conditions may
result from hyperpituitarism, depending on the time of
life at which this dysfunction begins. Gigantism results
from the hypersecretion of hGH during an individual’s
growing years, especially before puberty. The person
with gigantism grows abnormally tall, although the rel-
ative proportion of the body parts and sexual develop-
ment remain unaffected. When hGH hypersecretion
occurs during adulthood, acromegaly results. This is a
chronic, disfiguring, life-shortening disease character-
ized by the overgrowth of bones and soft tissues and
cardiac dysfunction.

Etiology
The hypersecretion of hGH that produces gigantism
and acromegaly is typically due to benign, slow-growing
glandular tumors, or adenomas, in the anterior pitu-
itary. Not subject to normal control, these neoplastic
cells release abnormally high levels of hGH. A genetic
cause also has been suggested.

Signs and Symptoms
The principal symptom of gigantism is excessive
growth of the long bones of the body. It develops
abruptly and results in an abnormal increase in height.
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Anterior: GH, TSH, ACTH
 FSH, LH, Prolactin
Posterior: ADH, Oxytocin

Melatonin

PTH
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Thyroxine and T3
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THYMUS GLAND
Immune hormones              

Insulin
Glucagon
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            Cortisol
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Figure 11.1  The endocrine system showing the location of many endocrine glands. Both male and female 
gonads (testes and ovaries) are shown. (From Scanlon, VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 5. Philadelphia:

F.A. Davis, 2007, p 224, with permission.)
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Table 11.1 Principal Endocrine Glands
NAME AND POSITION HORMONE FUNCTION ENDOCRINE DISORDER

Adrenal gland; adrenal cortex

Outer portion of gland on 
top of each kidney

Gonads (ovaries)

Adrenal medulla

Inner portion of adrenal gland; 
surrounded by adrenal cortex

Pancreas (islets of Langerhans)

Head adjacent to duodenum; 
tail close to spleen and kidney

Parathyroid
Four or more small glands on 
back of thyroid

Pituitary, anterior (adenohypophysis)
Front portion of small gland below 
hypothalamus

Pituitary, posterior (neurohypophysis)

Back portion of small gland below 
hypothalamus

Gonads (testes)
In scrotum

Gonads (Ovaries)
In pelvic cavity

Thyroid

Two lobes in anterior portion of neck

Source: Venes, D (ed): Taber’s Cyclopedic Medical Dictionary, ed. 22. Philadelphia: F.A. Davis, 2013, pp 1141–1143, with permission. 
(Adapted from Taber’s by Carol D. Tamparo.)

Aldosterone

Cortisol

Androgen

Epinephrine

Norepinephrine

Glucagon (alpha cells)

Insulin (beta cells)

Parathyroid hormone

Growth hormone 
Thyroid-stimulating hormone
Adrenocorticotropic hormone
Prolactin
Follicle-stimulating hormone 
Luteinizing hormone 

Oxytocin

Antidiuretic hormone 

Testosterone

Inhibin

Estrogen

Progesterone

Inhibin

Thyroxine (T4)

Triiodothyronine (T3)
Calcitonin

Balances sodium/potassium levels in
blood

Releases glucose to brain

Produces or stimulates male sex
characteristics

Mimics sympathetic nervous system

Increases carbohydrate use of 
energy

Increases blood glucose level to 
produce energy

Decreases blood glucose level

Regulates calcium and phosphates in
blood; targets bones, small 
intestine, and kidneys

Influences growth, cell reproduction
Stimulates thyroid function
Stimulates cortisol in adrenal cortex
Stimulates lactation
Stimulates maturation of ovarian 
follicles

With FSH promotes spermatogene-
sis (in men) and ovulation (in
women)

Stimulates uterine contraction and
lactation

Increases absorption of water by 
kidney tubule

Influences sperm maturation and
secondary sex characteristics

Works with anterior pituitary; 
maintains spermatogenesis

Induces ovum maturation; prepares
for fertilized egg; induces 
development of secondary sex
characteristics

Stores glycogen; secretes through
mammary glands

Works with anterior pituitary to 
decrease FSH

Controls metabolic processes

Affects heart rate, body tempera-
ture; indirectly influences growth
and nutrition

Helps maintain calcium levels in
blood

Hypofunction: Addison disease

Hyperfunction: adrenogenital 
syndrome; Cushing syndrome

Hypofunction: almost unknown

Hyperfunction: pheochromocytoma

Hypofunction: diabetes mellitus

Hyperfunction: if a tumor produces
excess insulin, hypoglycemia

Hypofunction: tetany
Hyperfunction: resorption of bone;
renal calculi

Hypofunction: dwarfism in child; de-
crease in all other endocrine gland
functions except parathyroids

Hyperfunction: acromegaly in adult;
gigantism in child

Hyperfunction: unknown

Hypofunction: Diabetes insipidus

Hypofunction: Lack of sex develop-
ment or regression in adult

Hyperfunction: Abnormal sex 
development

Hypofunction: cretinism in young;
myxedema in adult; goiter

Hyperfunction: goiter; thyrotoxicosis

Other symptoms include obesity; macrocephaly;
headaches; an exaggerated growth of hands and feet;
vision disorders; and paresthesia, a sensation of
numbness, prickling, or tingling. The symptoms of
acromegaly generally appear very gradually, causing
the deformation of and doughy-feeling facial skin,
thick and hard nails, oily skin, and thick eyelids. Seri-
ous physiological symptoms also may appear, such as
increased sweating, hypertension, and chronic sinus
congestion. 

Diagnostic Procedures
The clinical picture of symptoms suggests the diagnosis.
A glucose tolerance test is the standard method for con-
firming elevated hGH levels. Magnetic resonance im-
aging (MRI) and computed tomography (CT) scans are
useful in pinpointing the location and estimating the
extent of any pituitary tumor or lesion. Bone x-rays may
exhibit bone thickening, especially of the cranium and
long bones.
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Treatment
Treatment goals involve lowering hGH levels to normal
and stabilizing or removing the underlying tumor while
minimizing damage to the pituitary gland. Depending
on the size and location of the tumor, a transsphe-
noidal (incision through the nose to remove the tumor)
surgery may be performed. Otherwise, radiation therapy
to reduce or destroy the tumor or medication therapy
to shut off hGH hormone production may be used.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Clients will be concerned about body changes;
therefore, emotional support is very helpful. Remind
clients and family members what can happen with
this disease, and prepare them for surgery as needed.
Hormone replacement therapy following surgery or
radiation is necessary and should be regularly mon-
itored by a primary care provider. Refer to Hormone
Health Network at www.hormone.org.

Prognosis
The prognosis for an individual with either gigantism
or acromegaly depends on how far the condition has
advanced before successful treatment. Gigantism is
generally not life-threatening, and the prognosis is usu-
ally good. An individual with advanced acromegaly,
however, may suffer serious complications, such as con-
gestive heart failure, type 2 diabetes mellitus, respiratory
disease, or cerebrovascular disease. For acromegaly, the
mortality rate is two to three times that of the general
population.

Prevention
There is no specific prevention for hyperpituitarism.
Early treatment helps to prevent complications.

HYPOPITUITARISM
ICD-10: E23.0

Description
Hypopituitarism is an endocrine deficiency in which
any of the hormones produced by the anterior portion
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Figure 11.2  Hormones of the pituitary gland and their target organs.
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of the pituitary gland (adenohypophysis) are secreted at
insufficient levels or are absent. Gonadotropin and
hGH are the most commonly deficient hormones in
hypopituitarism. This is a complex disorder causing
metabolic dysfunction, sexual immaturity, and growth
retardation in childhood. Less frequently, ACTH and
TSH are deficient. When all the anterior pituitary hor-
mones are affected, the condition is called panhypopi-
tuitarism. As Table 11.1 indicates, the major effect of
some anterior pituitary hormones is the stimulation of
hormone production by other endocrine glands. For
this reason, hypopituitarism has a cascading effect, re-
sulting in hyposecretion of essential hormones by the
“target” glands and producing symptoms that may
mimic disorders of these glands.

Etiology
Hypopituitarism is often caused by a pituitary tumor or
a tumor of the hypothalamus. It may result from a genetic
mutation; other significant causes include pituitary vas-
cular diseases, especially postpartum hemorrhage of the
pituitary gland, which occurs because the enlarged pitu-
itary gland of pregnancy becomes vulnerable to ischemia.
Head injuries and iatrogenic damage—the result of 
surgery, chemotherapy, and radiation therapy—also may
result in hypopituitarism. Less frequently, infection and
inflammation of these structures are causes.

Signs and Symptoms
The symptoms usually develop over a period of time and
may be vague and easily overlooked. Symptoms depend
on the age and sex of the affected individual and on the
specific hormones that are deficient. In children, hGH
deficiency produces dwarfism, a condition of being 
abnormally small, whereas gonadotropin deficiency 
may interfere with the emergence of secondary sexual
characteristics. Gonadotropin deficiency in adult women
may cause amenorrhea and infertility. In men, the defi-
ciency can result in lowered testosterone levels, decreased
libido, and loss of body and facial hair. ACTH and TSH
deficiencies may produce generalized symptoms, such 
as fatigue, anorexia, weight gain or loss, loss of skin 
pigmentation, low tolerance to cold, muscle weakness,
stiff joints, and a poor response to stress. Naturally
enough, panhypopituitarism may result in all of the 
preceding symptoms as well as mental and physiological
abnormalities.

Diagnostic Procedures
The individual’s clinical history of symptoms will sug-
gest the diagnosis. A battery of laboratory tests to
measure the levels of each of the principal pituitary
hormones is typically run to confirm the diagnosis. It
is essential that laboratory tests also be run to measure
the normal output of “target” glands (e.g., cortisol pro-
duction by the adrenal glands), because deficiencies of

these secretions may prove life-threatening. A vision
test may be given to check for impaired sight. MRI and
cranial CT scans are useful in pinpointing pituitary 
tumors or lesions.

Treatment
Hormone replacement therapy, both of pituitary hor-
mones and of hormones secreted by the target glands,
is the typical course of treatment. Because hormonal
balances normally change during growth and develop-
ment, serious illness, or major physical stress, constant
monitoring is necessary during hormone replacement
therapy to make certain that appropriate hormonal lev-
els are maintained. Surgical removal of pituitary tumors
may be required. (Refer to the “Treatment” section
under “Hyperpituitarism.”)

Complementary Therapy
It can be helpful to manage chronic stress, maintain 
appropriate weight, eat healthy foods, limit fat intake,
and avoid sugar and simple carbohydrates.

CLIENT COMMUNICATION

Help clients and family members understand the
effects of deficient hormones on the body. Monitor
hormone replacement therapy carefully throughout
a client’s lifetime. Recommend the client wear a
medical alert bracelet or pendant to provide infor-
mation about the condition in an emergency.

Prognosis
Even though lost pituitary function generally cannot be
restored, the prognosis can be good with adequate hor-
mone replacement therapy. Total loss of all hormonal
secretions from the anterior pituitary may result in fatal
complications.

Prevention
There is no specific prevention for hypopituitarism.
Because of the impact hypopituitarism has on multi-
ple target organs, it is fortunate that this disorder 
is rare.

DIABETES INSIPIDUS
ICD-10: E23.2

Description
Diabetes insipidus, sometimes called pituitary diabetes
insipidus, occurs when the kidneys are unable to conserve
water. When the problem is the result of insufficient 
secretion of vasopressin by the posterior portion of 
the pituitary gland, or neurohypophysis, the term central
diabetes insipidus is used. When the problem is caused
by a failure of the kidneys to respond to vasopressin, the
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term nephrogenic diabetes insipidus is used. Vasopressin,
or antidiuretic hormone (ADH), helps regulate the
amount of fluid the kidneys release as urine. Other
things being equal, the higher the level of vasopressin,
the greater is the fluid reabsorption by the kidneys. In
diabetes insipidus, the decreased vasopressin allows the
filtered water to be excreted, which means that large
quantities of diluted water must pass through the body
as urine. Diabetes insipidus usually starts in childhood
or early adulthood and affects men more commonly than
women.

Etiology
Central diabetes insipidus results from tumors, hy-
pophysectomy, skull fracture, or head trauma. It can
also result from infection, or it may be idiopathic.
Nephrogenic diabetes insipidus is less common than
central diabetes insipidus. It can be inherited or caused
by kidney dysfunction, higher than normal levels of cal-
cium in the blood (hypercalcemia), or certain drugs such
as lithium.

Signs and Symptoms
The classic symptoms are polyuria and polydipsia. As
much as 4 to 16 liters of dilute urine may be produced
in 24 hours. This makes the person extremely thirsty be-
cause of the need to replace the fluids lost from the
body. Consequently, there may be signs of dehydration,
such as dry skin, weakness, fever, mental confusion, and
prostration.

Diagnostic Procedures
Urinalysis reveals a colorless urine with low osmolality
(i.e., containing low levels of dissolved wastes). A “de-
hydration test” is often done to differentiate diabetes
insipidus from other diseases causing polyuria. In this
test, the person is denied fluids while hourly measure-
ments are made of urine osmolality, body weight, and
blood pressure. After a period of several hours, the in-
dividual is given a vasopressin medication. If the person
has diabetes insipidus, the vasopressin will decrease the
urine output and increase the osmolality of the urine.
An MRI may be necessary to determine any pituitary
tumor.

Treatment
Treat the underlying cause if possible. Mild cases may
require only increased fluid intake. Hormone replace-
ment therapy using various vasopressin medications is
the most common treatment protocol for central dia-
betes insipidus. ADH is usually administered via tablet
or nasal spray. For nephrogenic diabetes insipidus,
stopping the offending medications may reverse the
problem. Drugs may be used to treat the nephrogenic
type; they include anti-inflammatory medications and
diuretics.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

During treatment, monitor symptoms to ensure a
proper maintenance of fluid balance. It is recom-
mended that clients report any weight gain and 
recurrence of polyuria.

Prognosis
The prognosis of an individual with diabetes insipidus
depends on the underlying cause of the condition. If 
the underlying cause is difficult to treat, such as cancer,
the prognosis is guarded. In most cases, though, with
effective vasopressin replacement therapy and adminis-
tration of the appropriate medications, individuals
should be able to lead a normal life. Complications,
such as electrolyte imbalance and dehydration, occur
when not enough fluids are consumed.

Prevention
There is no specific prevention for diabetes insipidus.
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CHAPTER EPISODE—PART II
Susan’s grandmother waits until Susan raises the issue
of PCOS and shares her fears and concerns with her
grandmother. In the past 3 to 4 years, Susan’s men-
strual cycle had grown less frequent and more irregu-
lar, often accompanied by serious cramping and
excessive bleeding when it did occur. Susan begins to
cry when she says she thought the worst thing about
her irregular periods was that she could never count
on when her excessive flow would interfere with her
swim team activities. Now, however, she fears that she
might not ever be able to have a child. 

•  How might Susan’s grandmother respond?
•  How is Susan’s situation likely different from her

grandmother’s?

Thyroid Gland Diseases
and Disorders:
Hyperthyroidism

The thyroid gland is a butterfly-shaped endocrine gland
in the neck. Diseases and disorders of the thyroid gland
are far more common than those of the pituitary gland.
Literally millions of individuals live with a thyroid dis-
order. The majority are women. The four main types of
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thyroid disease are (1) hyperthyroidism, (2) hypothy-
roidism (see next section), (3) benign thyroid neo-
plasms, and (4) thyroid cancer. The thyroid gland
secretes the following hormones:

• Thyroxine (T4) contains iodine and is responsible for
cell metabolism and regulates growth.

• Triiodothyronine (T3) is a powerful hormone affect-
ing every part of the body, including body tempera-
ture, growth, heart rate.

SIMPLE GOITER
ICD-10: E04.0

Description
A goiter is an enlargement or hyperplasia of the thyroid
gland. A simple goiter is any thyroid enlargement that
is not caused by an infection or neoplasm and that does
not result from another hypothyroid or hyperthyroid
disorder. It is classified as endemic or sporadic. Endemic
or colloid goiter is the result of insufficient dietary intake
of iodine. Sporadic or nontoxic goiter follows ingestion
of certain drugs or foods. Simple goiter is more common
in women, especially during adolescence, pregnancy, and
menopause. During these times, the body’s demand for
thyroid hormone is increased.

Etiology
The thyroid gland hyperplasia that characterizes a goiter
occurs when the thyroid gland cannot secrete sufficient
levels of the two iodine-rich hormones: thyroxine (T4)
and triiodothyronine (T3). The thyroid gland tissue en-
larges to compensate for the deficiency. In simple goiter,
the inadequate secretion of these thyroid hormones may
be caused by a dietary iodine deficiency, the ingestion of
substances known to induce goiter (goitrogens), or
some error in the hormone formation process within the
thyroid gland. Risk factors include being female, being
over age 40, and having a family history of goiter. In
many cases, though, the condition is idiopathic.

Signs and Symptoms
The extent of thyroid enlargement varies from case to
case. A simple goiter may appear as a small nodule, or it
can be quite massive, presenting a conspicuous swollen
mass at the front of the neck, just above the sternum
(Fig. 11.3). The goiter shown in Figure 11.3 is more
commonly seen in countries that, unlike the United
States, do not put iodized salt in foods. The goiter may
compress the esophagus or trachea, producing dyspha-
gia, dyspnea, dizziness, and syncope.

Diagnostic Procedures
A thorough history and physical examination to rule out
disorders with similar clinical effects, such as Graves dis-
ease and Hashimoto thyroiditis, is necessary. Diagnosis

of simple goiter is made on the basis of thyroid gland
enlargement in the presence of normal levels of T3 and
T4 hormones. A T3 and T4 radioimmunoassay test 
accurately measures the levels of these two hormones. If
an ultrasound locates any nodules, a biopsy is necessary
to check for thyroid cancer.

Treatment
The treatment goal is to reduce the size of the goiter.
How this is accomplished depends in part on the un-
derlying cause of the condition. Treatment proce-
dures may include dietary supplements of iodine or
T3 and T4 hormone replacement therapy. Sporadic
goiter requires avoidance of known goitrogenic foods
and drugs. A large goiter that is unresponsive to ther-
apy may require excision, resulting in lifelong thyroid
replacement therapy.

Complementary Therapy
Nutritional supplements may be helpful. A diet that in-
cludes iodized salt but avoids goitrogenic foods is rec-
ommended; those foods include rutabagas, cabbage,
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Figure 11.3  Haitian woman with nontoxic goiter. (James Gray,

MissionFoto, Gosport, Indiana.)
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peas, spinach, radishes, soybeans, peanuts, peaches, and
pears, all of which contain agents that decrease T4 pro-
duction. Shrimp and other shellfish are a good source
of iodine.

CLIENT COMMUNICATION

Iodized salt should be used to supply the daily 150
to 300 mg of iodine necessary to prevent goiters.
Measuring the neck circumference to monitor for
progressive thyroid enlargement may be beneficial.

Prognosis
The prognosis is generally good following effective
treatment. Complications from severe cases of simple
goiter include tachycardia, congestive heart failure, and
atrial fibrillation.

Prevention
Prevention of simple goiter includes adequate dietary
intake of iodine.

GRAVES DISEASE
ICD-10: E05.0X*

Description
Graves disease is a condition caused by the oversecretion
of hormones by the thyroid gland. As Table 11.1 reveals,
thyroid hormones such as T4 and T3 influence the me-
tabolism of cells throughout the body. Consequently,
when levels of these hormones are constantly elevated, as
occurs in hyperthyroidism, profound changes can occur
in the body’s normal physiological processes. Graves dis-
ease is the most common form of hyperthyroidism and
occurs more frequently in women than in men.

Etiology
Oversecretion of T3 and T4 influences the speed at
which the body converts food into energy. Graves dis-
ease may be genetic but is more likely immunologic in
nature. The immune system attacks the thyroid gland,
causing hypersecretion of its hormones.

Signs and Symptoms
The classic manifestations of Graves disease are goiter,
nervousness, anxiety, loss of sleep, excessive perspiration,
and heat intolerance. Wasting of muscle and decalcifi-
cation of the skeleton may lead to persistent weight loss
and fatigue. The disorder may cause a condition known
as Graves ophthalmopathy. The ophthalmopathy char-
acteristic of Graves disease is exophthalmos, which is
when the eyeballs protrude, giving the affected individ-
ual a “frightened” appearance (Fig. 11.4). Inflammation

of the muscles surrounding the eye may interfere with
normal eye movements, including blinking. A rare
form of dermopathy associated with Graves disease is
marked by thickened patches of skin, usually on the
feet or legs, giving an “orange skin” texture and uneven
pigmentation.

The symptoms of thyrotoxicosis include a host of
cardiac manifestations, such as tachycardia, arrhyth-
mias, heart murmurs, and cardiomegaly.

Diagnostic Procedures
Diagnosis is based largely on the characteristic physical
manifestations of the disease. Primary care providers
will do a physical examination and order blood tests 
to determine TSH levels, and a radioimmunoassay 
will confirm increased serum levels of T4 and T3. A nu-
clear thyroid scan reveals increased uptake of radioactive
iodine (131I). Blood tests indicating elevated levels of
certain antithyroid immunoglobulins also strongly sug-
gest a diagnosis of Graves disease.

Treatment
The course of treatment depends on the affected individ-
ual’s age and the severity of the case. One approach in-
volves the use of antithyroid agents (i.e., drugs that block
hormone synthesis within the thyroid gland). Another
approach involves altering the structure of the thyroid
gland itself through either surgery or radioactive iodine
therapy. Short-term control of the hyperthyroidism of
Graves disease also may be obtained by administration
of iodide compounds. Beta blockers can relieve some of
the symptoms of Graves disease and are usually pre-
scribed in combination with one of the other treatments.
Because treatment causes thyroid activity to decline, most
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*The X represents the fourth and fifth digits that are often required and supplied once more detailed information about the disease
or disorder is made known to the provider.

Figure 11.4  Exophthalmos caused by hyperthyroidism (Graves
disease).
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blood. When the inflammation causes lymphocytic in-
filtration, it is called Hashimoto thyroiditis. Myxedema
and Graves disease are both linked to autoimmune thy-
roiditis. While the cause is essentially unknown, it is
probably familial and may appear with other diseases,
such as celiac disease and type 1 diabetes.

Signs and Symptoms
There may be moderate thyroid enlargement accompa-
nied by pain and tenderness. Dysphagia may occur. The
signs and symptoms begin slowly, are often subtle, and
mimic other disorders. They include fatigue and exces-
sive sleepiness, difficulty concentrating, depression, cold
intolerance, and dry skin and hair.

Diagnostic Procedures
Blood testing will reveal elevated immunoglobulin
levels and the presence of antibodies that react with
thyroid tissue. A thyroid scan and MRI may also be
helpful. A thyroid biopsy may identify characteristic
changes.

Treatment
Treatment includes lifelong hormone replacement
therapy for hypothyroidism, analgesics, and anti-
inflammatory drugs for acute inflammation. Without
medication, the thyroid gland is unlikely to be able to
carry out its hormonal function. Because there is no
way to tell how long the autoimmune process will
continue, consistent monitoring of thyroid hormone
levels is necessary.

Complementary Therapy
Stress appears to affect the thyroid hormones. There-
fore, measures to reduce stress can be attempted along
with hormone replacement as necessary.

CLIENT COMMUNICATION

Carefully explain treatment protocols to clients. It
is recommended that clients understand symptoms
of both hypothyroidism and hyperthyroidism, be-
cause treatment may cause either problem. Signs of
hypothyroidism include lethargy, restlessness, sen-
sitivity to cold, dry skin, and forgetfulness. Signs of
hyperthyroidism include nervousness, tremors, and
weakness.

Prognosis
The prognosis is good with proper diagnosis and treat-
ment. Since permanent loss of thyroid function requires
lifelong thyroid replacement therapy, medical monitor-
ing should continue even after recovery.

Prevention
There is no known prevention for Hashimoto thyroiditis.

individuals require thyroxine treatment to supply the
body with necessary amounts of thyroid hormones.

Complementary Therapy
See “Simple Goiter.” Cool compresses and lubricating
eyedrops may help relieve discomfort of exophthalmos.
Over-the-counter hydrocortisone creams may help re-
lieve symptoms of dermopathy.

CLIENT COMMUNICATION

Drug and iodide compound therapy require careful
monitoring and follow-up care. Remind clients 
to watch for any form of hypothyroidism. Clients
may need help coping with anxiety and the physical
discomforts of the disease.

Prognosis
The prognosis of Graves disease varies from case to case.
If treatment results in the remission of symptoms and
the disappearance of immunoglobulins associated with
the disease, then the prognosis for a complete recovery
without recurrence is good. Cardiovascular problems
and osteoporosis are complications of untreated hyper-
thyroidism. A potentially fatal complication of un-
treated Graves disease is thyroid storm, a severe episode
of thyrotoxicosis; it is marked by the rapid onset of
fever, sweating, tachycardia, pulmonary edema, conges-
tive heart failure, and death. Thyroid storm requires
emergency medical intervention.
Prevention
There is no specific prevention for Graves disease.

Thyroid Gland Diseases
and Disorders:
Hypothyroidism

HASHIMOTO THYROIDITIS
(CHRONIC THYROIDITIS) 

ICD-10: E06.3

Description
Hashimoto thyroiditis was first described by Dr. Hakaru
Hashimoto in 1912. It is the most common type of 
hypothyroidism. The swelling and inflammation of the
thyroid gland is also known as autoimmune thyroiditis.
The disease is chronic and more common in women
than in men.

Etiology
Autoimmune thyroiditis, a long-term inflammatory
disease, is due to antibodies to thyroid antigens in the
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HYPOTHYROIDISM (CRETINISM,
MYXEDEMA)

ICD-10: E03.9

Description
Hypothyroidism, the undersecretion of hormones by
the thyroid gland, is called cretinism when it appears as
a congenital condition, and it is called myxedema when
it is acquired later in childhood or during adulthood.
Hypothyroidism is a common condition seen more in
women than men.

Etiology
Hypothyroidism may be caused by either an insufficient
quantity of thyroid tissue or the loss of functional thy-
roid tissue. The former condition may be iatrogenic, re-
sulting from thyroid surgery, radioactive iodine therapy
performed to treat another thyroid disease, or a con-
genital thyroid abnormality. Inflammation and chronic
autoimmune thyroiditis or Hashimoto disease are also
common causes.

Other forms of hypothyroidism may be caused by di-
etary or metabolic iodine deficiencies or may be induced
by certain drugs. Hypothyroidism also may arise sec-
ondarily from diseases of the anterior pituitary lobe that
result in hyposecretion of TSH.

Signs and Symptoms
Because the thyroid hormones T3 and T4 influence the
metabolism of cells throughout the body, persistently
low levels of these hormones can result in a host of
symptoms. The assortment of symptoms varies with the
age of the affected individual.

Neonates with hypothyroidism may exhibit consti-
pation and feeding problems, may sleep too much, and
may have a hoarse cry. The brain and skeleton fail to
develop properly without treatment. Children with the
condition (either congenital or acquired) typically show
retarded growth, a delayed emergence of secondary sex-
ual characteristics, impaired intelligence, and one or
more of the adult symptoms of hypothyroidism.

The onset of hypothyroidism during adulthood is
often insidious. Initial symptoms may include fatigue,
constipation, intolerance to cold, muscle cramps, and
excessive sleepiness. Later symptoms may include
mental clouding, diminished appetite, and weight gain.
The skin may become dry, and the hair and nails may
become brittle. In advanced forms of the disease, the
affected individual may have an expressionless face and
sparse hair.

Diagnostic Procedures
The presenting signs and symptoms may suggest the 
diagnosis. Radioimmunoassay typically shows depressed
levels of T3 and T4. A similar test usually reveals elevated

levels of TSH, except for hypothyroidism arising from
pituitary gland dysfunction, in which case TSH levels
may range from undetectable to near normal. Thyroid
scan shows diminished levels of iodine uptake. There
are likely to be higher-than-normal levels of serum 
cholesterol, alkaline phosphates, and triglycerides.

Treatment
Treatment for hypothyroidism usually requires lifelong
hormone replacement therapy with synthetic or animal-
derived thyroid hormones. In the case of infants and
children, therapy should begin as soon as possible to
avoid or minimize intellectual impairment.

Complementary Therapy
No significant complementary therapy is known.

CLIENT COMMUNICATION

Continued monitoring of thyroid replacement hor-
mone is necessary and should be checked every 
6 weeks until the thyroid hormone level is stable,
and then periodically throughout the client’s life.

Prognosis
With effective thyroid hormone replacement therapy,
the prognosis for an individual with hypothyroidism is
good. A life-threatening complication of severe hy-
pothyroidism is myxedema coma. This condition is
marked by the onset of hypothermia and stupor and is
considered a medical emergency.
Prevention
Only hypothyroidism due to dietary iodine deficiency,
radiation or surgical removal of the thyroid, and drug-
induced forms of the disease are preventable.

THYROID CANCER
ICD-10: C73

Description
According to the National Cancer Institute, cancer of
the thyroid is becoming more common. There are four
main types:

1. Papillary thyroid cancer accounts for about 80% of
cases; seen mostly in individuals aged 30 to 50, it
grows slowly but often spreads to lymph nodes.

2. Follicular thyroid cancer accounts for about 10% of
cases, usually occurs in people over age 50, and
more likely spreads to lungs or bones.

3. Medullary thyroid cancer is mostly sporadic and may
be associated with tumors of other glands; it can
run in families.

4. Anaplastic thyroid cancer is very aggressive and usu-
ally occurs in people over age 60. Fortunately, it is
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very rare, because the chances for survival beyond 6
to 12 months is low.

Etiology
What causes thyroid cells to mutate, grow abnormally,
and cause a tumor is unknown. Risk factors to consider
include having a family history of goiter or thyroid can-
cer; being over age 40; and receiving radiation treat-
ments to the head, neck, or chest in childhood.

Signs and Symptoms
There are only a few symptoms, and they include in-
creasing hoarseness or voice changes, difficulty swallow-
ing, and a lump that can be felt in the neck.

Diagnostic Procedures
A complete physical examination that includes pal-
pation of the neck area to check for lumps or nodules
and lymph node swelling is performed. Ultrasound
to visualize lumps, aspiration needle biopsy to check
for cancer cells, and a blood test to measure for TSH
in the body are the best tools for diagnosis. The
blood test, however, can evaluate the function of the
thyroid but is rarely abnormal in individuals with
thyroid cancer.

Treatment
Treatment depends on the type and stage of the cancer
diagnosed. Most commonly, surgery is performed to re-
move all or part of the thyroid gland (thyroidectomy).
Radioactive iodine therapy requires swallowing a small
amount of radioactive iodine to destroy any thyroid 
tissue remaining after surgery or to destroy cancer cells
that have spread. The radioactive iodine attaches to 
thyroid cells and is not harmful to other tissues. It is 
excreted from the body in urine within a few days; how-
ever, it is advised that close contact with children and
pregnant women be avoided during that time. External
radiation directs high-energy beams directly to the can-
cerous nodule a few moments a day for several weeks.
Those with advanced cancer may benefit most from 
external radiation. Chemotherapy, typically given in-
travenously, is used mostly for those with anaplastic
thyroid cancer.

Complementary Therapy
No significant complementary therapy is known.

CLIENT COMMUNICATION

Remind clients that when the thyroid is destroyed,
replacement therapy will follow and should be
monitored regularly until a proper dosage is deter-
mined and blood levels are sustained. The thyroid
hormone level should be checked periodically
throughout the client’s life.

Prognosis
Despite successful treatment, thyroid cancer can return.
It may return in the lymph nodes of the neck, in the
lungs, or in the bones.

Prevention
There is no known prevention for thyroid cancer. Avoid
radiation therapy of the neck if possible. Individuals
who live within 10 miles of a nuclear power plant may
qualify for the medication potassium iodide that blocks
the effect of radiation on the thyroid gland. The med-
ication would be taken in case of an emergency or acci-
dent at the power plant.

Parathyroid Gland
Diseases and Disorders

The parathyroids are four small glands surrounding
the thyroid in the neck. They are quite small—about
the size of a grain of rice. These glands produce the
parathyroid hormone (PTH), which maintains the
balance of calcium and phosphorus in the blood-
stream and serves as an antagonist to calcitonin se-
creted by the thyroid gland (Fig. 11.5). A dysfunction
of the glands causes either hyperparathyroidism (too
much calcium in the blood or hypercalcemia) or hy-
poparathyroidism (too little calcium in the blood or
hypocalcemia). Both conditions can cause a number
of complications.

HYPERPARATHYROIDISM
(HYPERCALCEMIA)

ICD-10: E21.3

Description
Hyperparathyroidism is a general disorder of calcium and
phosphorus metabolism caused by excessive secretion 
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of PTH by the parathyroid glands. The persistently
high level of PTH typically depresses the concentra-
tion of phosphorus in the extracellular fluid and 
elevates the concentration of calcium (hypercal-
cemia). Most of the troubling effects associated 
with hyperparathyroidism result from hypercalcemia.
Hyperparathyroidism is more common than once
suspected, and it affects women twice as frequently
as men.

Etiology
Hyperparathyroidism may have either a primary or a
secondary etiology. The most common primary etiol-
ogy is an adenoma on one of the parathyroid glands.
Less commonly, two or more of the parathyroid glands
may become enlarged, or a malignant tumor may cause
hyperparathyroidism. Secondary hyperparathyroidism
occurs when another condition lowers calcium levels,
causing the parathyroids to overcompensate for the
calcium loss. Factors that contribute to secondary 
hyperparathyroidism are severe calcium deficiency or
vitamin D deficiency and chronic kidney failure. 
Hypercalcemia may also be the result of certain dis-
eases, such as tuberculosis and sarcoidosis, which are
inflammatory diseases of the lungs. Certain medica-
tions can cause hypercalcemia, such as lithium (used
to treat bipolar disorder) and thiazide diuretics (used
to treat high blood pressure).

Signs and Symptoms
The onset of hyperparathyroidism is usually very grad-
ual, with more than half the affected individuals re-
maining asymptomatic for extended periods of time.
Symptoms are usually related to hypercalcemia and may
include weak, brittle bones; joint pain; or kidney stones.
Polyuria is a common effect of hyperparathyroidism.
Other hypercalcemic symptoms include central nervous
system disturbances, such as depression or forgetfulness,
or gastrointestinal disturbances, such as nausea, vomit-
ing, and loss of appetite. Additional symptoms may 
include muscle weakness or atrophy, chronic fatigue,
and cardiac disturbances.

Diagnostic Procedures
Radioimmunoassay typically reveals elevated concen-
trations of serum PTH. Blood testing usually shows
abnormally high serum calcium levels in primary
forms of the disease and diminished or nearly normal
levels in secondary forms. Serum phosphorus levels
are decreased. A 24-hour urine collection measures
how much calcium is being excreted in urine. A bone
mineral density test measures the amount of calcium
and other minerals in bone. CT scans of bone may re-
veal evidence of demineralization or increased bone
turnover (i.e., newly formed bone mass balancing the
reabsorption of older bone mass).

Treatment
The treatment of hyperparathyroidism varies with the
etiology. In primary forms of the disease, the goal is to
reduce the level of circulating calcium. This may be ac-
complished surgically by removing the neoplastic or hy-
pertrophied parathyroid gland(s). All except half of one
parathyroid gland can be removed in order to maintain
normal PTH levels. Increased hydration and sodium
intake also may be used to lower serum calcium levels.
In some cases, drugs that increase the excretion of cal-
cium by the kidneys or inhibit the reabsorption of cal-
cium from bone may be used. Secondary forms of
hyperparathyroidism can only be corrected by treating
the underlying cause.
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Outpatient Surgery

Surgical excision of the parathyroids can be done on an out-
patient basis by making tiny incisions in the neck under a local
anesthesia. Usually, a small portion of one parathyroid gland
is left in order to maintain as much normal PTH as possible.

Complementary Therapy
Careful monitoring of calcium and vitamin D supple-
ments is important and should be carried out only by a
primary care provider. Drinking plenty of water and
participating in daily exercise is helpful. Smoking,
which can increase bone loss, should be avoided.
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CLIENT COMMUNICATION

Instruct clients about the disease and its treatment.
Prepare clients for surgery as needed and emphasize
the importance of follow-up care.

Prognosis
The prognosis for an individual with hyperparathy-
roidism is generally good, given successful treatment.
Without successful treatment, osteoporosis, kidney
failure, and cardiac arrest may result. Severe hypercal-
cemia can also lead to confusion and dementia.

Prevention
There is no known prevention for hyperparathyroidism.

HYPOPARATHYROIDISM
(HYPOCALCEMIA)

ICD-10: E20.9

Description
Hypoparathyroidism is undersecretion of PTH by the
parathyroid glands. Consequently, circulating concen-
trations of calcium are reduced, resulting in hypocal-
cemia and an increased amount of phosphorus. There
is excessive deposit of calcium into bone tissue.

Etiology
Some cases of hypoparathyroidism are caused by
hereditary disorders in which parathyroids are absent
or seriously underdeveloped. Far more frequently,
however, hypoparathyroidism is iatrogenic, usually re-
sulting from the deliberate or inadvertent removal of
parathyroid tissue during surgery.

Signs and Symptoms
The signs and symptoms of hypoparathyroidism are
generally dependent on the degree of hypocalcemia.
Symptoms may include tetany and paresthesia of the
extremities, neuromuscular irritability, and muscle
cramps. Central nervous system symptoms may include
general irritability, anxiety, memory problems, and de-
pression. Women are likely to have painful menstrua-
tion, brittle fingernails, and suffer hair loss.

Diagnostic Procedures
Radioimmunoassay revealing decreased PTH and
serum calcium levels will suggest the diagnosis. Serum
phosphorus typically is increased and serum calcium 
decreased. There will also be a lower than normal
parathyroid hormone level. Electrocardiograms (ECGs)
may indicate increased QT and ST cardiac waveform
abnormalities due to hypocalcemia. A 24-hour urine
collection measures how much calcium is being excreted

in urine. A bone mineral density test measures the
amount of calcium and other minerals in bone.

Treatment
Treatment usually consists of lifelong vitamin D and
calcium supplementation. Serum calcium levels should
be tested regularly because of side effects that may
occur. A diet high in calcium (dairy products, fortified
orange juice, and green leafy vegetables) and low in
phosphorus is encouraged.

Complementary Therapy
Other than following a diet high in calcium and low in
phosphorus, no known significant complementary
treatment is indicated. Following a low-phosphorus
diet means avoiding all carbonated soft drinks, which
are high in phosphorus.

CLIENT COMMUNICATION

Emphasize the importance of checking serum cal-
cium levels at least three times yearly. Teach
clients how to watch for signs of tetany and pares-
thesia. As tetany worsens, muscle tension and
spasms occur, and the client may have difficulty
walking.

Prognosis
Although the condition is chronic, with successful
treatment the individual with hypoparathyroidism can
lead a relatively normal life.

Prevention
There is no known prevention for hypoparathyroidism.

Adrenal Gland Diseases
and Disorders

The adrenal glands are located near the top of each
kidney. The adrenal cortex (outer layer of the adrenal
gland) produces the hormones aldosterone, cortisol,
and androgen. Aldosterone maintains normal levels
of sodium and potassium in the blood, cortisol re-
sponds to stress by releasing glucose to the brain, and
androgen is partly responsible for male sex character-
istics. The adrenal medulla (inner portion of the ad-
renal gland) secretes epinephrine and norepinephrine,
which mimic the sympathetic response to fright or
flight.

Adrenal disorders cause the adrenal glands to hy-
perfunction or hypofunction. In Cushing syndrome,
there is hyperfunction and too much cortisol. In Ad-
dison disease, there is hypofunction and too little 
cortisol.
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CUSHING SYNDROME
ICD-10: E24.X

Description
Cushing syndrome is hypersecretion of cortisol from
the adrenal cortex. It is most common in females.

Etiology
One cause of Cushing syndrome is bilateral hyperpla-
sia of the adrenal glands due to elevated serum levels
of ACTH. Elevated concentrations of ACTH may re-
sult from overproduction of this hormone by a malfunc-
tioning pituitary gland or from ACTH-secreting
neoplasms elsewhere in the body. In either case, the 
result is overstimulation of the cortices of the adrenal
gland and hypersecretion of cortisol. Another cause of
Cushing syndrome is benign or malignant neoplasm 
of an adrenal cortex. Finally, the disease is frequently
iatrogenic, produced as a side effect of the long-term
administration of corticosteroid drugs used to treat
other diseases, such as asthma, or repeated injectable
corticosteroids for joint and back pain.

Signs and Symptoms
Like other endocrine disorders, Cushing syndrome
causes changes in multiple body systems. The classic
symptom of Cushing syndrome is a round “moon-
shaped” face, a “buffalo” hump on the upper back, and
purple striae or stretch marks on the skin. There may
be impaired glucose tolerance that can lead to dia-
betes, muscle weakness, fragile skin that bruises easily,
emotional changes, hypertension, and increased sus-
ceptibility to infection. The menstrual cycle may be
irregular or absent in women, and men may have
erectile dysfunction.

Diagnostic Procedures
The primary care provider performs a complete physical
examination and will likely know if long-term cortico -
steroids have been administered for some other disorder
or disease. The diagnostic procedures are chosen so as
to establish the diagnosis and to pinpoint its etiology—
frequently a difficult task. A 24-hour urine test typically
exhibits elevated free cortisol levels. It is important to
determine steroid levels in both serum and urine. A
low-dose dexamethasone suppression test confirms the
diagnosis. Brain MRI and abdominal CT scans may be
helpful in locating any tumors.

Treatment
The treatment goal in each case is to restore the con-
centration of serum cortisol to normal levels. The ap-
proach chosen, however, necessarily varies according
to the etiology. Reducing corticosteroid use may be
the first step. In the case of adrenal hyperplasia due to

elevated ACTH levels, surgery is usually performed to
remove tumors on the pituitary gland or at ectopic
sites. In some cases, drug therapy or radiation therapy
may be attempted to suppress ACTH secretion. Oc-
casionally, total adrenalectomy is the treatment of
choice, but there is a subsequent lifelong requirement
for cortisol replacement therapy.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Careful client assessment and vigorous supportive
care are required. To minimize weight gain, edema,
and hypertension, a diet high in protein and potas-
sium but low in calories, carbohydrates, and sodium
is important. When replacement therapy is neces-
sary, advise clients how the medications are to be
taken. Carrying a medical ID card or wearing a
medical alert bracelet is helpful for clients because
any physiologically stressful situation likely will 
require increased medication.

Prognosis
The prognosis for Cushing syndrome depends on the
etiology and on how far the disease has progressed be-
fore the institution of treatment. The prognosis is poor
for an individual with Cushing syndrome caused by a
carcinoma of the adrenal cortex. The prognosis is gen-
erally good if the condition is caused by a localized 
adenoma of the pituitary gland.

Prevention
Iatrogenic forms of Cushing syndrome are preventable.
Individuals receiving glucocorticoid steroids or ACTH
preparations to treat other diseases should be carefully
monitored for symptoms of Cushing disease.

ADDISON DISEASE
ICD-10: E27.1, E27.2, or E27.40

Description
When the adrenal glands produce insufficient amounts
of cortisol and androgen, adrenal insufficiency—or 
Addison disease—results. Addison disease is more com-
mon between ages 30 and 50 and can be life-threatening.

Etiology
The primary and most common cause of adrenal in-
sufficiency is autoimmune. Other causes may be in-
fections or bleeding of the adrenal glands, cancer that
has metastasized to the adrenal glands, or tuberculo-
sis. The secondary cause of Addison disease occurs if
the pituitary gland is diseased and cannot produce
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ACTH. Adrenal insufficiency may also result when
individuals must cease to take corticosteroids for
other diseases.

Signs and Symptoms
The signs and symptoms readily mimic many other ail-
ments and include muscle weakness and pain, weight
loss, hypoglycemia, craving for salt, hypotension,
nausea, and vomiting. Acute renal failure or Addisonian
crisis appears suddenly with severe vomiting and diar-
rhea leading to dehydration, pain in lower back and ab-
domen, hypotension, hyperkalemia (high blood levels
of potassium), and unconsciousness.

Diagnostic Procedures
Blood tests are performed to determine the levels of
potassium, sodium, cortisol, and ACTH. An ACTH
stimulation test and an insulin-induced hypoglycemia
test may also be ordered. A CT scan of the adrenal
glands and/or the pituitary gland may detect any tumors
or enlargements.

Treatment
Hormone replacement therapy is the treatment for
early diagnosis of Addison disease. These medications
are usually taken daily, but the primary care provider
may indicate that dosages should be increased when
facing surgery, stressful situations, or serious illness.
The Addisonian crisis is a medical emergency requir-
ing immediate IV hydrocortisone, saline, and dextrose.
Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Remind clients to keep adequate medications on
hand in case they need to take additional amounts.
Remind them, too, that missing a day of medica-
tions is dangerous. Advise clients to wear a medical
alert bracelet or carry a medical alert card with them
at all times. Clients may be advised to carry an
emergency dose of intramuscular hydrocortisone.

Prognosis
With appropriate hormone replacement therapy, most
individuals with Addison disease are able to lead a rel-
atively normal life.

Prevention
There is no known prevention for Addison disease;
however, persons who have the disease may be able to
prevent the life-threatening Addisonian crisis by un-
derstanding the disease and recognizing the symptoms
of a crisis. Rigid adherence to a hormone therapy regi-
men is necessary.

Pancreas and the Islets of
Langerhans Diseases and
Disorders

The pancreas lies behind the stomach, in front of the
spine, and is surrounded by the intestines and liver. The
pancreas serves both as an endocrine gland and an ex-
ocrine gland. It secretes the hormones insulin and
glucagon through a specialized cluster of pancreatic cells
known as the islets of Langerhans. Alpha cells release
glucagon that breaks down glycogen in the liver, caus-
ing blood glucose levels to rise. Beta cells release insulin,
making it possible for cells to use blood glucose for en-
ergy. Type 1 and type 2 diabetes, the most common en-
docrine diseases of the pancreas, are caused by lack of
insulin or insulin deficiencies.

DIABETES MELLITUS
ICD-10: E10.XX (Type 1), E11.XX (TYPE 2)

Description
Diabetes mellitus is a chronic disorder of carbohydrate
metabolism resulting from insufficient production of in-
sulin or from inadequate utilization of this hormone by
the body’s cells. Insulin is produced by the beta cells
within structures called the islets of Langerhans scattered
throughout the pancreas. Insulin acts to lower the levels
of glucose in the blood by enabling glucose absorption
by body cells. When the beta cells cannot produce suffi-
cient levels of insulin, the glucose concentration in the
blood rises to abnormally high levels, a condition called
hyperglycemia.
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CHAPTER EPISODE—PART III
Susan’s grandmother assures Susan and says, “Well,
I had your mom, didn’t I? Pregnancy is quite possi-
ble. Even though we had some difficulties, look how
well it turned out.” When Susan asked what kind of
difficulties, her grandmother said, “Well, I miscar-
ried before I got pregnant with your mom. Even
though the only doctor in the rural area where we
lived was just a general practitioner, he was under-
standing. He had seen the disease before and was
smart enough to test my blood for glucose and hor-
mone levels. Once my hormones were regulated and
glucose levels returned to normal, he suggested your
grandpa and I try again to get pregnant. And sure
enough, it worked.”

•  Are there any other symptoms for Susan to address?

TOP

DISORDER
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Deprived of glucose, the principal fuel of the body’s
cells, they begin to metabolize fats and proteins, deposit-
ing unusually high levels of wastes called ketones in the
blood and causing a condition called diabetic ketoaci-
dosis. These two conditions, hyperglycemia and diabetic
ketoacidosis, are responsible for the host of troubling and
often life-threatening symptoms of diabetes mellitus.
There are four types of diabetes mellitus:

• Immune-mediated diabetes type 1. This form of the
disease has an abrupt onset, usually appearing be-
fore age 30. Type 1 diabetes mellitus is frequently
marked by the complete absence of insulin secre-
tion, making this form of the disease difficult to
regulate.

• Type 2 diabetes. The more common form of the dis-
ease typically has a gradual onset, usually appearing
in adults over age 40. In type 2 diabetes mellitus, the
pancreas generally retains some insulin-secreting
ability, but the body is resistant to it. The manage-
ment of this disease is less problematic than that of
type 1 diabetes mellitus.

• Gestational diabetes mellitus (GDM). This type of
diabetes develops during pregnancy but most often
resolves after delivery; however, GDM places
women at increased risk for the development 
of type 2 diabetes later in life.

• Other specific types of diabetes. This group refers to 
diabetes in persons with genetic defects of beta-cell
function and persons with pancreatic dysfunction
caused by drugs, chemicals, and infections.

Etiology
The exact causes of type 1 and type 2 diabetes mellitus
are still not known. However, type 1 (formerly known
as insulin-dependent diabetes) seems to be autoimmune
or related to genetics. Individuals who develop this form
of diabetes mellitus inherit a defective gene that renders
them susceptible to the disease. At some point early in
life, a triggering event occurs—perhaps a viral infection;
this leads to the production of antibodies that destroy
the beta cells of the islets of Langerhans. Risk factors
of type 1 diabetes include genetics, viral infections, and
perhaps low levels of vitamin D. Being born with jaun-
dice or respiratory problems may be potential risk fac-
tors as well.

For type 2 diabetes mellitus (formerly known as non-
insulin-dependent diabetes), little is known about how
this form of the disease arises; however, obesity and in-
activity are primary factors. Other risk factors include a
family member with diabetes, gestational diabetes, ad-
vancing age, and race. African Americans, Native
Americans, Hispanics, and Asian Americans have a
higher risk of developing type 2 diabetes.

The American Diabetes Association (ADA) reports
that about 9% of pregnant women develop gestational
diabetes (GDM). The cause is unknown, but it is believed

that hormones from the placenta block the action of the
mother’s insulin at a time when more insulin is needed.
When the body is not able to make or use all the insulin
it needs, glucose builds up in the blood, creating hyper-
glycemia. This condition usually goes away after delivery.

Other specific types of diabetes mellitus occur sec-
ondary to other diseases or conditions, such as chronic
pancreatitis, pancreatic neoplasms, or drug-induced
suppression of insulin production. Other endocrine
disorders, such as Cushing syndrome, also may induce
diabetes mellitus. In addition, the disease may be
caused by genetic abnormalities that render the body’s
cells insensitive to insulin.

Signs and Symptoms
The classic symptoms of most cases of diabetes mellitus
are polyuria (excessive formation and discharge of
urine), glycosuria (glucose in the urine), and polydip-
sia (excessive thirst). In addition to these symptoms, in-
dividuals usually experience weight loss and polyphagia
(eating abnormally large amounts of food at mealtimes).
Those with type 1 diabetes are susceptible to an unusu-
ally high level of ketone bodies in the blood (ketoaci-
dosis). Those with type 1 and 2 diabetes can experience
additional symptoms such as repeated or hard-to-heal
infections of the skin, gums, vagina, or bladder due to
poor blood circulation; blurred vision; and pruritus.
Other generalized symptoms of both forms of the dis-
ease may include muscle weakness and fatigue. Because
type 2 diabetes has such a gradual onset, individuals
with this form of the disease often are still asympto-
matic when the disease is discovered during routine
screening.

Diagnostic Procedures
An international committee—comprised of experts from
the ADA, the European Association for the Study of
Diabetes, and the International Diabetes Federation—
recommended that testing for type 1 and type 2 diabetes
include the following:

• Glycated hemoglobin (A1c) test. This blood test shows
the average level of blood glucose for the past 2 to 3
months. It measures the percentage of blood glu-
cose attached to hemoglobin, the part of red
blood cells that carries oxygen. The higher the blood
glucose level, the more hemoglobin will have glu-
cose attached to it. An A1c level of 6.5% or higher
on two separate tests indicates diabetes.

• Random blood glucose test. A blood test randomly
taken (sometimes used during a regular checkup)
with a blood glucose level of 200 mg/dL or higher
suggests diabetes.

• Fasting blood glucose test. A blood test taken after an
overnight fast with a blood glucose level of 126
mg/dL on two separate tests indicates diabetes. It is
most accurate when administered in the morning.
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(Blood glucose of 100 to 125 mg/dL is considered
prediabetes.)

• Oral glucose tolerance test. Two blood tests are used
to measure blood glucose. The first is given after a
person fasts for at least 8 hours. If the blood glucose
level is between 140 and 199 mg/dL, the person 
is said to have prediabetes with impaired glucose
tolerance. The person is then tested 2 hours after
drinking a liquid containing 75 grams of glucose
dissolved in water. If the 2-hour glucose level is 
200 mg/dL or above, this means the person has 
diabetes (Table 11.2).

Treatment
A combination of diet and exercise is used to treat most
forms of diabetes mellitus. Individuals with type 1 dia-
betes need insulin therapy to survive. These clients typ-
ically need to follow a consistent pattern of monitoring
blood glucose levels after an injection of insulin. A con-
sistent routine of exercise, healthy food choices, and
healthy weight can lessen the need for insulin. Those
with type 2 diabetes follow the same regimen and may
require medications or insulin therapy at some point.
Diet therapy alone may control the symptoms. If not,
hypoglycemic drugs may be prescribed. These drugs act
to stimulate insulin production or make body cells more
sensitive to insulin. In some instances, those with type
2 diabetes also may require injected insulin. 

The goal for both type 1 and type 2 diabetes is to keep
the blood glucose level as close to normal as possible. If
necessary, an insulin pump is used to provide continuous
insulin delivery. The pump can be attached to a thin
plastic infusion set that releases insulin at a programmed
and constant rate into the body, usually the abdomen.
Newer devices are placed directly on the skin and insulin
is made through a personal digital assistant (PDA) de-
vice that must be within a 6-foot range of the insulin de-
livery service. Even newer glucose sensing technology is
known as an artificial pancreas that gives insulin based
on the actual glucose levels determined by a glucose sen-
sor. See http://www.medtronicdiabetes.com/treatment-
and-products/minimed-530g-diabetes-system-with-
enlite for information on one of the most common 
insulin pump systems.

Self-management of the disease is the treatment goal
for all forms of diabetes mellitus. Education and client

compliance are essential for the control of diabetes. Di-
abetic individuals can test their blood glucose levels and
urine glucose and acetone at home so that they can
make decisions about simple modifications to their diet,
exercise, and insulin regimen. Regular medical super-
vision is required.

Complementary Therapy
A proper diet and effective weight control are essential for
the treatment of both type 1 and type 2 diabetes. A diet
high in complex carbohydrates and fiber, whole grains,
legumes, and vegetables is essential. Exercise is a must.
Yoga, meditation, guided imagery, and biofeedback train-
ing are often suggested for persons with diabetes.

CLIENT COMMUNICATION

Teach clients how to pay special attention to the
health of their teeth and feet, have a yearly eye ex-
amination, and carefully monitor their weight. Give
information on support systems. Local hospitals
often have diabetes education classes. Provide diet
and exercise information and remind clients of the
importance of careful monitoring of blood glucose
levels. Diabetes mellitus is a chronic disease, requir-
ing lifelong treatment and lifestyle changes.

Prognosis
The prognosis for an individual with diabetes mellitus can
be uncertain. Even a well-motivated individual following
a carefully balanced treatment regimen may eventually
fall victim to one or more of the life-threatening late
complications of the disease. In general, though, if dia-
betes mellitus is detected early and the affected individ-
ual’s glucose levels can be stabilized to near normal levels,
persons with diabetes can reasonably expect to live for
many years with few complications. Client motivation
and knowledge of the disease process contribute signifi-
cantly to effective management of the disease.

Complications affecting the prognosis may be clas-
sified as acute or late. Acute complications include
metabolic crises resulting from swings in the levels of
blood glucose and blood pH. One such complication is
diabetic coma. This condition may be triggered by skip-
ping or delaying an insulin injection or consuming too
much food. It also may be occasioned by a period of
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Table 11.2 Blood Test Levels for Diagnosis of Diabetes or Prediabetes
FASTING ORAL GLUCOSE RANDOM 

A1c (PERCENT) GLUCOSE (mg/dL) TOLERANCE (mg/dL) GLUCOSE (mg/dL)

Diabetes ↑ 6.5 or above 126 or above 200 or above 200 or above

Prediabetes 5.7 to 6.4 100 to 125 140-199 140-199

Normal About 5 99 or below 139 or below 139 or below

Adapted from American Diabetes Association by Carol D. Tamparo.
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emotional or physical stress. Severe hyperglycemia in-
duces polyuria and subsequent dehydration, whereas ke-
tosis raises blood acidity. The affected individual may
experience intense thirst and abdominal pain with nau-
sea or vomiting and may become lethargic and drowsy.
From that point, the individual may lapse into a coma.
A person in a diabetic coma typically exhibits deep, slow
breathing; has a “fruity” breath odor (from ketones in
the blood transpiring through the lungs); and exhibits
red, dry skin and a dry tongue. Individuals in a diabetic
coma require emergency medical treatment consisting
of a large dose of insulin and IV administration of fluids
and sodium.

Another acute complication is insulin shock. This
may occur from injecting too much insulin, inadequate
food intake, or excessive exercise. As a result, hypo-
glycemia develops. The affected person may begin feel-
ing faint and shaky and begin to perspire. Speech
disturbances, double vision, and clouded consciousness
may follow. From this point, the individual may be-
come comatose. Regrettably, coma produced by insulin
shock is often difficult to distinguish from diabetic
coma. A few distinguishing features of insulin-induced
coma include short, shallow breathing with no charac-
teristic breath odor and moist, clammy skin. Individuals
experiencing insulin shock require emergency medical
treatment consisting of IV administration of glucose.

The late complications of diabetes mellitus typically
appear only after many years or even decades. Over
time, the lipids that are released into the blood as a
consequence of ketosis may cause arteriosclerotic dis-
ease. The subsequent impairment of blood flow in the
extremities may produce intermittent claudication or
even tissue necrosis and gangrene, especially in the feet
and lower legs. Other arteriosclerotic complications
may include coronary artery disease and cerebrovascular
accident.

The vascular system is not the only system subject to
damage, however. Diabetes mellitus is a leading cause
of kidney disease and renal failure, whereas diabetes-
induced retinopathy (disease of the retina) is a leading
cause of blindness. The nervous system also may be af-
fected over time. Central nervous system damage may
produce numbness, paresthesia, and intermittent but
severe bouts of pain. Autonomic nervous system dam-
age may produce difficulties in swallowing, constipation
or diarrhea, and neurogenic bladder problems. Diabetes
mellitus also may hamper an individual’s immune re-
sponse, causing slow wound healing and leaving the
person open to frequent infections.

Prevention
There are currently no specific measures to prevent any
form of diabetes mellitus. Effective weight management
and an exercise regimen are essential and can help in
the prevention of complications.

Gonadal Diseases and
Disorders

The hormones produced by the ovaries in the female—
estrogen, progesterone, and inhibin—are essential for
secondary sex characteristics, menstruation, and prepa-
ration for pregnancy as well as the pregnancy and de-
livery. The hormones produced by the testes in the
male—testosterone and inhibin—are important for sec-
ondary sex characteristics and maturation of sperm.
While authorities may identify a number of disorders
or diseases that result when one or more of these hor-
mones malfunctions, there is little agreement about
whether the cause of the malfunction is hormone diffi-
culties, genetic tendencies, disease, or totally unknown.
Only one gonadal disorder is identified here. Other 
reproductive diseases and disorders are discussed in
Chapter 16.

POLYCYSTIC OVARY SYNDROME
ICD-10: E28.2

Description
Polycystic ovary syndrome (PCOS) affects about 1 in
40 women in the United States and is a leading cause
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REALITY EPISODE

Colin was diagnosed with type 2 diabetes when he was 40.
The first steps for treatment were to change his diet and re-
duce his weight. It was not easy. Colin is a long-haul truck
driver who eats in restaurants most of the time and loves
fried food and beer. He always avoids fruits and vegetables,
because he only likes cream corn and an occasional summer
watermelon slice. He is 45 pounds overweight and gets no
exercise.

When diet and weight reduction were unsuccessful,
Colin began to inject insulin twice daily. It wasn’t long until
Colin began skipping his injections. His aversion to the
needle was severe, and there was no one on the road to
make certain he followed his regimen. Further, his schedule
was erratic. Sometimes he would drive long hours to make
a delivery, sleeping only an hour or two along the way. It
was not long before complications set in.

Colin’s vision changed, he developed diabetic neuropa-
thy, his cholesterol was dangerously high, and he sometimes
suffered uncontrollable diarrhea.

With the complications described, can Colin continue his
work? Explain.
Rewrite these paragraphs describing the outcome if Colin
is successful in managing his diabetes.

❉
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of infertility. Numerous cysts in the ovaries disrupt the
monthly reproductive cycle, often causing irregular
menstrual periods, excess hair growth, and obesity.

Etiology
In PCOS, the body produces an excess of androgens
(usually made in only small amounts by the ovaries), and
the ratio of LH to FSH is abnormally high. Either ovu-
lation occurs less frequently than the usual 28-day cycle
or the ovaries do not ovulate at all (anovulation). This im-
balance causes either a very irregular menstrual cycle or
no menstrual cycle. There appears to be a connection be-
tween excess amounts of insulin produced in the islets of
Langerhans and excess amounts of androgen production
in the ovaries. The cause of PCOS is essentially un-
known. It is possible that PCOS is genetic in origin.

Signs and Symptoms
Women with PCOS usually have one or more of the
following symptoms:

• Amenorrhea or irregular menses—periods at inter-
vals of longer than 35 days or fewer than eight times
a year

• Enlarged polycystic ovaries
• Obesity
• Infertility
• Prediabetes or type 2 diabetes
• Hirsutism, acne, or alopecia
• Hypertension and elevated blood cholesterol
• Sleep apnea

Diagnostic Procedures
A complete physical examination, including a pelvic ex-
amination, is performed. Blood tests are ordered to
measure hormone levels and to test for diabetes (hemo-
globin A1c and fasting glucose). An ultrasound can
check ovaries and the thickness of the uterine lining.

Treatment
Medications to regulate the menstrual cycle are most
likely prescribed. Treatment is also dependent upon
whether pregnancy is being sought. To regulate the men-
strual cycle, there are low-dose oral contraceptives that
combine synthetic estrogen and progesterone and that
decrease androgen production. Progesterone can be given
for 7 to 10 days each month as an alternative, or an oral
medication for type 2 diabetes may be prescribed. The
oral medication treats insulin resistance but also improves
ovulation and reduces androgen levels. Long-term treat-
ment considers methods to reduce the risk of diabetes,
hypertension, and cardiovascular disease. Exercise and
diet to promote weight reduction are important.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

PCOS is quite frustrating, especially to women
who want to become pregnant. It is also frightening
to know the possible complications, but remind
clients that with proper treatment and regular fol-
low-up examinations, PCOS can be managed.

Prognosis
Women with PCOS should be monitored regularly for
lipid profiles and glucose levels. This disorder likely pro-
gresses until menopause. It also can lead to cardiovascular
disease and cerebrovascular accident, type 2 diabetes, 
and endometrial cancer.

Prevention
There is no known prevention for PCOS, but early 
diagnosis and treatment can help to prevent long-term
complications.
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CHAPTER EPISODE—PART IV
The conversation continues with Susan’s grand-
mother’s comments. “It seems that you and I are pretty
fortunate, Susan. We don’t have some of the other
symptoms that women with PCOS often suffer. It can
be very embarrassing to have hair grow on your chest
and abdomen like a man because of such high levels
of testosterone. Many women, especially if they are
overweight, have great difficulties losing the excess
weight, but a healthy weight and a diet filled with
fruits and vegetables are essential. You don’t have that
problem. And look, at my age, I do not have any of
the complications many women suffer.”

•  What complications might Susan’s grandmother be 
referring to?

•  How can Susan make certain that she stays healthy 
and strong?

COMMON SYMPTOMS OF
ENDOCRINE SYSTEM DISEASES 
AND DISORDERS
Individuals may present with the following common
symptoms that are often related to one or more diseases
or disorders and deserve attention from health-care
professionals:

• Mental abnormalities
• Unusual change in energy level
• Changes in skin, nails, or hair
• Muscle atrophy
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• Growth abnormalities
• Polyuria or polydipsia
• Cold or heat intolerance
• Unusual weight gain or loss
• Nausea or vomiting
• Irregular menstruation
• Erectile dysfunction

Carefully listen to what clients say about their symp-
toms, and do not make assumptions without careful
consideration and proper diagnostics.

SUMMARY
The endocrine system provides a second and very im-
portant control center for the body, with the only ex-
ception that its function works more slowly than the
nervous system. Hyperfunctioning or hypofunction-
ing of even one gland’s hormones can affect the entire
endocrine system. The glands and their hormones are
so interrelated that diagnosis may be difficult, thus

requiring patience and persistence on the part of
health-care professionals.

268 Diseases of the Human Body

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
Diabetes mellitus

http://www.diabetes.org

Hormone Health Network

www.hormone.org

Hypopituitarism

http://www.pituitary.org/disorders/hypopituitarism.aspx

National Endocrine and Metabolic Diseases Information Service

http://endocrine.niddk.nih.gov/pubs/addison/addison.htm

Polycystic Ovarian Syndrome Association

http://www.pcosupport.org

CASE STUDIES
Case Study 1

Robyn O’Donald, a young woman who makes many
of her own clothes, notices that she must increase the
size of the neck in her dresses and blouses. A recent
photograph suggests to her that her eyes are almost
bulging. She complains that she “fidgets” a lot and con-
stantly feels compelled to be doing something. During
the general physical examination, she reports that she
has recently gained weight.

Case Study Questions
1. What do these signs and symptoms suggest?
2. What diagnostic procedures might the primary care

provider perform or order?
3. What additional information about Robyn would be

helpful?

Case Study 2

A mother calls for an appointment for her 12-year-old
son, Daniel. He eats enormous amounts of food and
seems to be thirsty all the time. His mother notes that
Daniel seems to be going to the bathroom more fre-
quently, and his soccer coach has relayed to her his
concern that the boy is tired all the time.

Case Study Questions
1. What endocrine dysfunction is suggested by these

signs and symptoms?
2. If Daniel does have the indicated dysfunction, what are

the likely treatments?
3. What might be the prognosis for Daniel?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:

1. Gigantism

2. Acromegaly

3. Hypopituitarism

4. Diabetes insipidus

5. Thyroid cancer

6. Cushing syndrome

7. Myxedema

8. Hypoparathyroidism

9. Diabetes mellitus

10. Cretinism

Short Answer
1. A round, moon-shaped face is a classic symptom of

.

2. The thyroid gland secretes the hormones
and .

3. A potentially fatal complication of Graves disease is
.

4. Insufficient secretion of by the poste-
rior pituitary gland causes central diabetes insipidus.

5. In diabetes mellitus, injecting too much insulin, not re-
ceiving adequate food intake, or exercising excessively
can cause the complication .

Multiple Choice
Place a checkmark next to the correct answer.

1. Which of the following identifies polycystic ovary 
syndrome?

a. Is a leading cause of infertility

b. Causes serious weight loss

c. Occurs when the body produces too much 
androgen

d. Results in amenorrhea or irregular menses

2. How is thyrotoxicosis explained?

a. It is a mild illness from untreated hyperthy-
roidism.

b. It is serious but is never fatal.

c. It is a known complication of Addison disease.

d. It is marked by sweating, fever, tachycardia,
and pulmonary edema.

3. What is very specific about gestational diabetes mellitus?

a. It is always referred to as GMD.

b. It is a form of type 1 diabetes.

c. It develops during pregnancy.

d. It is more common in women over age 40.

4. What does complementary therapy for type 1 and type
2 diabetes suggest?

a. Effective weight control and a regular 
exercise regimen

b. A regular exercise program especially 
designed around long-distance running

c. A diet low in complex carbohydrates, fiber,
whole grains, vegetables, and fruit

d. Hyperglycemic drugs to stimulate insulin 
production

5. What is known about hypercalcemia?

a. Affects men twice as frequently as women

b. Occurs when phosphorus is increased and
calcium is decreased

c. May be either primary or secondary in etiology

d. Is often the result of chronic obstructive 
pulmonary disease
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a. Bilateral hyperplasia of
adrenal glands

b. Often caused by pitu-
itary or hypothalamus
tumors

c. Comes in four types

d. Hypothyroidism in
adults

e. Hypersecretion of
hGH before puberty

f. Disorder caused by in-
sulin lack or resistance

g. Results in hypocalcemia

h. Hypersecretion of
hGH after puberty

i. Classic symptom is
polyuria

j. Excessive glucocorti-
costeroid hormones

k. Congenital 
hypothyroidism
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Discussion Question/Personal Reflection
1. Discuss the interrelatedness of the endocrine diseases

and why hyperfunction or hypofunction of one gland
often affects the other endocrine glands.
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Cardiovascular and Lymphatic

System Diseases and Disorders
● chapter outline
CARDIOVASCULAR AND LYMPHATIC

SYSTEMS ANATOMY AND PHYSIOLOGY
REVIEW
Heart

Blood and Blood Vessels

Lymph and Lymph Vessels

DISEASES OF THE HEART MUSCLE
Pericarditis

Myocarditis

Endocarditis

VALVULAR HEART DISEASES AND
DISORDERS
Mitral Insufficiency/Stenosis

Aortic Insufficiency/Stenosis

HYPERTENSIVE HEART DISEASE
Essential Hypertension

CORONARY DISEASES AND DISORDERS
Coronary Artery Disease

Angina Pectoris

Atrial Fibrillation

Myocardial Infarction (Heart Attack)

Congestive Heart Failure

Cardiac Arrest

BLOOD VESSEL DISEASES AND DISORDERS
Aneurysms: Abdominal, Thoracic, 
and Peripheral Arteries

Arteriosclerosis/Atherosclerosis

Thrombophlebitis

Varicose Veins

ANEMIAS 
Iron-Deficiency Anemia

Folic Acid Deficiency Anemia

Pernicious Anemia

Aplastic Anemia

LEUKEMIAS
Acute Myeloid Leukemia, Acute
Lymphoblastic Leukemia, Chronic Myeloid
Leukemia, Chronic Lymphocytic Leukemia

LYMPHATIC DISEASES AND DISORDERS
Lymphedema

LYMPHOMAS
Hodgkin Lymphoma

Non-Hodgkin Lymphoma
(Lymphosarcoma)

COMMON SYMPTOMS OF
CARDIOVASCULAR AND LYMPHATIC
SYSTEM DISEASES AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS

271

Nobody has ever measured, not even poets, how much the heart can hold.
—ZELDA FITZGERALD

4451_Ch12_271-306  28/12/15  3:41 PM  Page 271



● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define the key terms. 
• Recall anatomy and physiology of the cardiovascular

and lymphatic systems.
• Describe three infectious heart diseases and the

tests used in diagnosis.
• Explain transesophageal echocardiogram.
• Identify and contrast the three types of aneurysms. 
• Discuss precautions to be taken with pericarditis. 
• Discuss the etiology of the valvular heart diseases

and disorders. 
• Explain heart murmurs. 
• Identify the signs and symptoms of essential 

hypertension. 
• Recall the pressure readings for stage 1 hypertension. 
• Identify individuals at high risk for developing 

hypertension. 
• Identify those at risk and the diagnostic procedures

and possible treatment suggested for coronary 
artery disease. 

• Describe angina pectoris and recall the safe time of
duration. 

• Describe atrial fibrillation. 
• List the classic signs and symptoms of myocardial

infarction. 

• Describe congestive heart failure and its treatment. 
• Compare and contrast cardiac arrest with myocar-

dial infarction. 
• Discuss the use of automated external defibrillators

for cardiac arrest. 
• Identify and contrast three types of aneurysms.
• Compare atherosclerosis with arteriosclerosis. 
• Discuss possible prevention techniques for 

thrombophlebitis. 
• Identify the primary location for and the treatment

of varicose veins. 
• Compare and contrast four anemias. 
• Recall the descriptions of the four main types of

leukemias. 
• Discuss the various treatments of leukemias. 
• Restate the prognosis for the four types of

leukemias. 
• Define lymphedema.
• Compare non-Hodgkin and Hodgkin lymphomas.
• Recall the three types of bone marrow transplants. 
• List at least six common symptoms of cardiovascular

and lymphatic diseases and disorders. 
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Albumin (ăl•bū'mı̆n)
Aneurysm (ăn'ū•rı̆zm)
Blast (blăst)
Bradycardia (brăd''ē•kăr'dē•ă)
Bruit (brwē)
Cardiac tamponade

(kăr'dē•ăk tăm''pŏn•ād')
Cardioversion

(kăr'dē•ō•vĕr''zhŭn)
Cellulitis (sĕl''ū•lī'tı̆s)
Claudication

(klaw''dı̆•kā'shŭn)
Cryoablation (krī''ō•a•blā'shŏn)
Diastole (dı̆•ăs'tō•lē)
Dilatation (dı̆l''ă•tā'shŭn)
Dyspnea (dı̆sp•nē'ă)
Effusion (ĕ•fū'zhŭn)

Menorrhagia (mĕn''ō•rā'jē•ă)
Orthopnea (or•thŏp'nē•ă)
Pericardiocentesis 

(pĕr''ı̆•kăr''dē•ō•sĕn•tē'sĭs)
Petechiae (plural) (pē•tē'kē•ē)
Prothrombin (prō•thrŏm'bı̆n)
Reticulocyte (rĕ•tı̆k'ū•lō•sīt)
Systole (sis'tō•lē)
Tachycardia (tăk''ē•kăr'dē•ă)
Thrombus (thrŏm'bŭs)
Tinnitus (tı̆n•ī'tŭs)
Uremia (yu̇-ˈrē-mē- )
Vasodilator (văs''ō•dī•lā'tŏr)
Videoplethysmography 

(vid'ē•ō•pleth''iz•mog'ră-f ĕ)

e

Embolus (ĕm'bō•lŭs)
Fibrillation (f ı̆''brı̆l•ā'shŭn)
Fibrinogen (fī•brı̆n'ō•jĕn)
Globulin (glŏb'ū•lı̆n)
Hematemesis (hĕm''ă•tĕm'ĕ•sı̆s)
Hematopoietic

(hē''mă•tō•poy•ĕt'ı̆k)
Hemoglobin (hē''mō•glō'bı̆n)
Hemostasis (hē''mŏs'tă•sı̆s)
Idiopathic (ı̆''dē•ō•pă'•thik)
Induration (ı̆n''dū•rā'shun)
Lacteal (lăk'tē•ăl)
Lymphangitis (lı̆m''făn•jī'tı̆s)
Lymphocytopenia 

(lı̆m''fō•sīt''ō•pē'nē•ă)
Megakaryocyte

(mĕg''ă•kăr'ē•ō•sīt'')

● key words
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CARDIOVASCULAR AND
LYMPHATIC SYSTEMS ANATOMY
AND PHYSIOLOGY REVIEW
The cardiovascular system is composed of the heart
and blood vessels. The heart pumps blood through
blood vessels in a closed system. Arteries carry blood
from the heart to capillaries in the body tissues,
whereas veins carry blood back to the heart. The heart
and blood vessels function to transport oxygen, nutri-
ents, and hormones to cells and to remove waste prod-
ucts and carbon dioxide from cells. The heart and
blood vessels work together to pump and circulate the
equivalent of 7,200 quarts of blood through the heart
every 24 hours.

Heart
The heart, about the size of a human fist, is made 
of muscle and valves (Fig. 12.1). There are four
chambers—two atria and two ventricles. The walls of
the heart chambers have a thick cardiac muscle tissue
called the myocardium that contracts, providing the
force behind the pumping action of the heart. The
endocardium, a single layer of epithelium, lines 
the chambers of the heart and covers the heart valves.
The epicardium is a thin membrane that attaches to
the exterior surface of the myocardium. The atria
walls are separated by the interatrial septum, and the
ventricle walls are separated by the interventricular
septum.

The four valves of the heart—the tricuspid or right
atrioventricular, pulmonary, bicuspid or mitral, and
aortic valves—allow the blood to flow in only one di-
rection (see Fig. 12.1B). Contraction of the heart is
called systole, and relaxation of the heart is called 
diastole. When the atria contract (atrial systole), the
ventricles relax (ventricular diastole). Then the ventri-
cles contract (ventricular systole), and the atria relax

(atrial diastole). There is a short interval when both atria
and ventricles relax. This whole process constitutes the
cardiac cycle.

Blood and Blood Vessels
The blood vessel network of the body is composed of
arteries, arterioles (small arteries), veins, venules (small
veins), and capillaries. Arteries carry blood from the
heart; veins carry blood to the heart; capillaries link
the arteries and the veins. Blood transports hormones,
nutrients, and waste products; it defends the body
against infection; and its ability to clot prevents blood
loss. Blood circulation is either pulmonary or systemic.
Pulmonary circulation pumps blood from the heart
into the lungs (Fig. 12.2); systemic circulation pumps
blood from the heart to the remainder of the body
(Figs. 12.3 and 12.4).

Blood is made of plasma and blood cells. Although
thicker than water, blood is about 92% water. Plasma
is the transportation system for the hormones, nutri-
ents, and waste products. It also consists of important
proteins, including prothrombin and fibrinogen,
important in blood clotting; albumin, which helps
to keep blood from leaking out of the blood vessels;
and three types of globulins that assist in the im-
mune response. The blood cell types are the erythro-
cytes, leukocytes, and platelets. Erythrocytes, or red
blood cells (RBCs), carry oxygen on the protein 
hemoglobin. The leukocytes, or white blood cells
(WBCs), protect the body from infection and provide
immunity against some diseases. The five types of
WBCs are neutrophils, eosinophils, basophils, lym-
phocytes, and monocytes. The platelets or thrombo-
cytes are pieces of cells that contribute to blood
clotting and hemostasis.

Lymph and Lymph Vessels
The lymphatic system is composed of lymph capillaries,
lacteals (capillaries in the villus of the small intestine),
nodes, vessels, and ducts. The lymphatic system trans-
ports fluids, nutrients, and wastes exuded from tissues
back to the bloodstream through connections with
major veins. Figure 12.5 shows the relationship between
lymphatic vessels and the cardiovascular system. With-
out the lymphatic system, fluid would accumulate in tis-
sue spaces, and “foreign” particles, such as infection,
microorganisms, and viruses, would cause disease. The
lymphatic system also functions to attack toxins and
cancer cells. The thymus and spleen are two important
lymphatic organs whose function is similar to the lym-
phatic system.

Lymph nodes are masses of lymphatic tissue found
singly or in groups along the route of lymph vessels.
They serve as a filter by destroying microorganisms and
abnormal cells harmful to the body through a process
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CHAPTER EPISODE—PART I
Barney, a 61-year-old dentist, has been experiencing
fatigue that does not disappear after sleep. He has
difficulty breathing, difficulty catching his breath,
and profuse sweating. He retired early from his years
as a dentist due to a viral infection that caused heart
muscle damage, but he is truly alarmed when he is
unable to walk across the backyard to his wonderful
rose garden. He figures it is time for another check
with his cardiologist.

•  What might these symptoms tell the cardiologist?
•  What tests might be ordered?
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Figure 12.1  (A) Anterior view of the heart and major blood vessels. (B) Interior view of the heart.
(Adapted from Scanlon, VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 5. Philadelphia: F.A. Davis, 2007, p 276, with 

permission.)

called phagocytosis. An increase in the size of the nodes
usually indicates a high level of phagocytosis. Three
pairs of lymph nodes that are relatively easy to pal-
pate are the cervical nodes (side of the neck), axillary
nodes (in the armpit), and inguinal nodes (in the
groin region).

The spleen, usually considered a part of the lymphatic
system, helps to store platelets and destroys platelets
and old RBCs when they are no longer necessary. It also
destroys some foreign microorganisms and produces
antibodies to foreign antigens. The thymus gland pro-
duces T lymphocytes in its stem cells. These cells move

to the spleen, lymph nodes, and lymph tissue where
they help control cell-mediated immunity.

Diseases of the Heart
Muscle

While heart disease is the term often used to describe
many diseases of the heart, in this section, it refers 
to diseases of the heart muscle itself. The majority of
heart muscle diseases are related to inflammation or 
infection—thus the term carditis. 
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PERICARDITIS
ICD-10: I31.9

Description
Pericarditis is an inflammation of the pericardium, the
saclike membrane that surrounds and protects the heart
muscle. The disease can be acute or chronic.

Etiology
Pericarditis is usually idiopathic, meaning it is of un-
known cause. It also may be caused by bacterial, fungal,
or viral infection of the pericardium. The disease may
be caused by metastasized neoplasms, rheumatic fever,
uremia, or hypothyroidism. Trauma, heart surgery,
myocardial infarction (MI), or any injury that causes
blood to leak into the pericardial sac also may incite
pericarditis.

Signs and Symptoms
The classic symptom of pericarditis is a sharp and often
sudden pleuritic pain that increases with deep inspira-
tion. The fluctuating nature of pericardial pain clearly
differentiates it from the pain produced by an MI. If

pericardial effusion (an escape of fluid) occurs in acute
pericarditis, orthopnea, dyspnea, and tachycardia
(abnormally rapid heart rate) typically result. If the fluid
accumulates rapidly, the pressure against the heart may
result in clammy skin, pallor, and a decrease in blood
pressure. This condition, called cardiac tamponade,
is considered life-threatening.

Diagnostic Procedures
Auscultation may reveal a grating sound heard as the
heart beats or pericardial friction rub, a classic symptom.
Inflammation may be reflected in laboratory data show-
ing elevated WBC count, erythrocyte sedimentation
rate (ESR), and cardiac enzyme levels. An electrocar-
diogram (ECG) will show changes and may detect car-
diac arrhythmias or irregularities in the force or rhythm
of heart action. An ultrasound may be given to detect
the presence of fluid in the pericardial sac. An echocar-
diogram also can detect the buildup of fluid.

Treatment
Underlying causes of the pericarditis must be treated and
symptomatic relief provided. Bed rest, with the upper body
elevated, may be prescribed, along with analgesics. If the
cause of pericarditis is bacterial, antibiotic therapy may be
started. The drug colchicine is the first-line treatment for
and prevention of pericarditis by reducing inflammation
in the body. NSAIDs and corticosteroids are also often
prescribed. If heart function is seriously compromised by
excess fluid around the heart, pericardiocentesis—
surgical puncture or tapping to promote drainage—may
be part of the treatment.

Complementary Therapy
Integrative medicine practitioners will work closely with
the primary care providers (PCPs) to alleviate any in-
fection. A nutritious, well-balanced diet that includes
minimal amounts of saturated fats and is high in com-
plex carbohydrates and whole grains, fruits, and vegeta-
bles is recommended to enhance the body’s ability to
fight the infection.

CLIENT COMMUNICATION

Having clients in a sitting position or leaning for-
ward helps relieve the chest pain. Such pain causes
fear in clients, so take measures to alleviate the fear.
Listening and allowing clients to talk about their
concerns might prove helpful.

Prognosis
The prognosis is determined by the etiology of the par-
ticular case, but generally it is good. Pericarditis typically
lasts from 1 to 3 weeks but can recur, usually within a
few months of the original episode. Recurrent pericarditis
is difficult to treat and occurs in as many as 15% of cases. 
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Figure 12.3  Systemic arteries. The aorta and its major branches are shown in anterior view. (From Scanlon,

VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 6. Philadelphia: F.A. Davis, 2011, p 321, with permission.)

Prevention
Because pericarditis can result from a number of prob-
lems, there are no routine guidelines to prevent the con-
dition. In general, however, help prevent heart-damaging
infection by advising clients to practice good hygiene and

get recommended immunizations. Wearing a seat belt
helps reduce the risk of any trauma-related pericarditis.
Measures to reduce the risk of coronary artery disease by
not smoking, eating a healthy, weight-conscious diet, and
exercising should be taken.
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MYOCARDITIS
ICD-10: I51.4

Description
Myocarditis is inflammation of the cardiac muscle and
conduction system without evidence of MI. The condi-
tion may be acute or chronic.

Etiology
Myocarditis may be caused by viral or bacterial infec-
tion, with viral infection being most common. Myocar-
dial inflammation also may be caused by various toxins,
or it may be a side effect of certain drugs or radiation
therapy.
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Signs and Symptoms
The signs and symptoms of myocarditis are often non-
specific, but they may include dyspnea, palpitations,
fever, myalgia, and fatigue. Pleuritic pain and chest dis-
comfort are often reported. Shortness of breath and
tachycardia are common.

Diagnostic Procedures
A medical history may reveal a recent upper respiratory
infection. Laboratory tests may show elevated cardiac en-
zyme, WBC, and ESR levels. An ECG typically shows
diffuse ST-segment and T-wave abnormalities, conduc-
tion defects, and other supraventricular arrhythmias. If an
ECG does not show a problem, then a Holter monitor
may be worn for a few days to hopefully provide a clear
picture of the problem. A chest x-ray, an echocardiogram,
and magnetic resonance imaging (MRI) are helpful in
further identifying myocarditis. An endomyocardial
biopsy is a useful tool in diagnosis in some cases.

Treatment
Treatment is aimed at managing symptoms, treating
any underlying conditions, and preventing myocardial

damage. Bed rest is helpful in allowing the body to fight
infection, and antibiotics may be needed in the case of
a bacterial infection. Oxygen therapy and sodium re-
striction may be recommended to decrease the heart’s
workload. Agents such as diuretics that increase urine
output and agents to increase the heartbeat, making it
stronger, may be prescribed. Commonly prescribed
today are angiotensin-converting enzyme (ACE) in-
hibitors, angiotensin II receptor blockers or inhibitors,
and beta blockers. These medications work to relax
heart blood vessels, helping blood to flow more easily
or to regulate the heartbeat. 

Complementary Therapy
See “Pericarditis.”

CLIENT COMMUNICATION

Initially, it is important to help clients understand
the necessity for bed rest and the need to lead a
sedentary lifestyle for 6 to 12 months to allow the
heart to heal. Dietary information to help clients
reduce sodium intake is beneficial.

Prognosis
The prognosis for an individual with uncomplicated
myocarditis is usually good. When complications in-
clude congestive heart failure, pulmonary edema, or left
or right ventricular failure (cardiogenic shock), the
prognosis is less promising.

Prevention
There is no specific prevention for myocarditis; see
“Pericarditis.”

ENDOCARDITIS
ICD-10: I38

Description
Endocarditis, also known as infective endocarditis, is in-
flammation of the membrane lining the valves and cham-
bers of the heart. It can be acute, subacute, or chronic. The
disease is characterized by the formation of abnormal
growths called vegetations on the heart valves in the endo-
cardial lining or in the endothelium of a blood vessel. A
vegetation forms as the infected tissue is covered by a layer
of platelets and fibrin. These vegetations may embolize to
the spleen, kidneys, central nervous system, or lungs.

Etiology
Endocarditis is most frequently caused by infection from
group A nonhemolytic streptococcal bacteria following
septic thrombophlebitis; open-heart surgery for prosthetic
valves; or bone, skin, and pulmonary infections. Bacteria
can enter the bloodstream through catheters and IV drug
injections. It also may arise as a consequence of sexually
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transmitted diseases or sores in the mouth caused by poor
gums and teeth. Infecting organisms more readily estab-
lish themselves on the endocardium of a heart already
damaged by congenital or acquired defects, although
healthy endocardial tissue may be infected as well.

Signs and Symptoms
Symptoms vary according to the etiology and portion
of the heart affected. There may be weakness and fa-
tigue, night sweats, chills, and an intermittent fever that
persists for weeks. A loud regurgitant heart murmur
may be heard that was not previously detected. Addi-
tional symptoms may arise if the vegetations break off
into the bloodstream to form embolisms that lodge in
other organs. Paralysis can occur if a large embolus or
mass of nondissolved matter lodges in the brain. If an
embolus obstructs circulation in the kidney, there may
be blood in the urine. If tiny vegetations lodge in the
small vessels of the skin, subcutaneous ruptures called
petechiae (pinpoint hemorrhagic spots on the skin)
may appear.

Diagnostic Procedures
The medical history may reveal predisposing factors of
endocarditis and a new heart murmur. Blood cultures
will identify the bacteria in the bloodstream. A trans-
esophageal echocardiogram (TEE) (see Client Com-
munication) may reveal the presence of vegetative
growths. Also commonly used in diagnosis are the chest
x-ray and an ECG.

Treatment
It is important to eliminate the infecting organism.
Treatment may require IV antibiotic therapy in a hos-
pital followed by antibiotic therapy to continue over
several weeks. Bed rest, analgesics, and increased fluid
intake are helpful. Surgery may be necessary to repair
severe valvular damage or to replace a valve with an
artificial one.

Complementary Therapy
See “Pericarditis.” Client should consider carrying a
wallet card to identify risk of endocarditis. A sample can
be downloaded from the American Heart Association’s
website at http://www.americanheart.org.

CLIENT COMMUNICATION

Explain the TEE to clients. The throat is numbed
with an anesthetic spray.  Then an IV sedative is
given to help in relaxation.  An ultrasound device is
passed through the mouth into the esophagus. A
tiny TEE transducer is placed at the end of the thin
flexible tube that will transfer the images from the
transducer to the monitor. This tube is swallowed
with minimal discomfort as the transducer is posi-
tioned in the esophagus, directly behind the heart.
By rotating and moving the transducer tip, the spe-
cialist can examine the heart from different angles.

Prognosis
If caused by bacteria, the disease is curable when treated
early with antibiotics. Complications can be serious,
however, and may cause death. These complications in-
clude congestive heart failure (CHF) and damage to
vital organs as a result of embolism.

Prevention
Individuals at high risk should receive antibiotic therapy
before undergoing surgery or certain procedures. High-
risk individuals are those with an artificial heart valve, a
previous endocarditis episode, congenital heart defects,
and heart transplants. The procedures that may require
this antibiotic therapy are:

• Dental procedures that will manipulate gum tissue
and teeth

• Procedures for respiratory tract diseases
• Procedures for infected skin or musculoskeletal tissue

Valvular Heart Diseases
and Disorders

Diseased heart valves may malfunction in two ways: The
opening formed by a valve may be too large to close
completely, so blood leaks back past the valve into the
heart chamber from which it was pumped. Or the valve
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opening may be too narrow, a condition called valvular
stenosis, so it impedes the flow of blood through the valve
when it should be open and allows blood to leak back
when it should be closed (regurgitation). Either condition
can cause heart failure. The two most commonly affected
valves are the mitral and the aortic valves, whereas the pul-
monary and tricuspid valves rarely are affected. Diseased
valves, the result of rheumatic heart disease, are far less
common today because the incidence of rheumatic heart
disease is now considered rare in the United States.

Heart murmurs—periodic sounds heard during aus-
cultation with a stethoscope—are generated by blood
flow through the heart when there is an anomaly. Mur-
murs can be caused by blood leaking back through an
incompetent or deformed valve, by blood forcing its way
through a narrowed valve, by dilatation (enlargement
of the heart), or by a rapid diastolic flow. Exercise and
tachycardia increase the intensity of any murmur.

Murmurs are graded on the basis of intensity, with
grade 1 for the least intense and grade 6 for the most
intense. Detecting and interpreting heart murmurs
help to estimate their severity and diagnose valvular
heart disease. Certain murmurs are consistently asso-
ciated with severe heart dysfunction. Others may be
insignificant.

MITRAL INSUFFICIENCY/STENOSIS
ICD-10: I34.0 or I34.8

Description
In mitral insufficiency, blood from the left ventricle
flows back into the left atrium. In mitral stenosis,
blood flow is obstructed from the left atrium to the
left ventricle. In both cases, the result is an enlarged
left atrium.

Etiology
Mitral insufficiency, or stenosis, is usually secondary to
untreated streptococcal infection, MI, or infective en-
docarditis in which vegetations on the heart valves cause
stenosis. In the past, rheumatic fever was a leading
cause. Severe left-sided heart failure, or mitral valve
prolapse, a falling or dropping down of the valve tissue,
may occur (Fig. 12.6).

Signs and Symptoms
In both conditions, there may be orthopnea, dyspnea,
fatigue, palpitations, peripheral edema, atrial fibrilla-
tion, pulmonary hypertension, and distention of the
jugular veins. Abnormal heart sounds can be identified
during auscultation.

Diagnostic Procedures
In both conditions, transthoracic echocardiography
and electrocardiography may establish the diagnosis,

as can a chest x-ray. Cardiac catheterization may be
necessary to fully identify the severity of the problem.
The results of auscultation will be specific to each
condition.

Treatment
The treatment approach depends on the severity of the
symptoms. Balloon valvuloplasty (also called percuta-
neous balloon valvuloplasty), a surgical procedure to open
a narrowed heart valve, may be performed. In the most
serious cases, the treatment of choice is surgical replace-
ment with an artificial valve.

Complementary Therapy
It is important to remember to practice good oral
health by brushing and flossing daily and seeing a
dentist on a regular basis. Limit intake of caffeine,
salt, alcohol, and maintain a healthy weight. Exercise
regularly.

CLIENT COMMUNICATION

If surgery is necessary, prepare clients both preop-
eratively and postoperatively. You can tell them that
with balloon valvuloplasty, a thin tube or balloon-
tipped catheter is inserted through the skin in the
groin area into a blood vessel. The tube is threaded
up to the opening of the narrowed heart valve where
the balloon is inflated to stretch the valve open. The
procedure is performed in a cardiac catheterization
laboratory and takes about 4 hours.

Prognosis
The prognosis is good. The disease usually is not pro-
gressive, and many clients live a long time without sur-
gery. Both mitral insufficiency and stenosis can lead
to right ventricular hypertrophy and right ventricular
failure.
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Figure 12.6  Gross pathology showing mitral stenosis. The left
atrium has been opened to show thickened mitral valve leaflets
from above. (Centers for Disease Control and Prevention. Dr. Edwin P. Ewing, Jr.

Creation date 1973.)
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Prevention
There is no known prevention for mitral insufficiency/
stenosis other than the prevention of rheumatic fever, 
infections, and MI.

AORTIC INSUFFICIENCY/STENOSIS
ICD-10: I35.X*

Description
Aortic insufficiency results in blood flowing back into
the left ventricle, eventually causing left ventricular hy-
pertrophy and failure. Aortic stenosis causes increased
ventricular pressure as a result of a greater cardiac work-
load. Left ventricular failure may result.

Etiology
Aortic stenosis is a fairly common congenital heart
defect in children. Stenosis of the aortic valve, illus-
trated in Figure 12.7, can occur in individuals in their
40s and 50s and is a fairly common ailment among
elderly people when there is calcium buildup on the
valve. Aortic insufficiency or stenosis can also be the
result of rheumatic fever, but that is much less likely
today.

Signs and Symptoms
Aortic insufficiency/stenosis may be asymptomatic until
the problem progresses. Dyspnea, syncope, angina, fa-
tigue (especially on exertion), and palpitations then be-
come common symptoms. Congestion in the pulmonary
vein, CHF, and pulmonary edema may occur on failure
of the left ventricle.

Diagnostic Procedures
Auscultation may reveal a characteristic diastolic mur-
mur in aortic insufficiency and a systolic murmur in aor-
tic stenosis. As in most of the valvular heart diseases,
common diagnostic procedures include chest x-ray,
ECG, and cardiac catheterization.

Treatment
The person may need only to be assessed on a yearly
basis with an ECG and an echocardiogram. Most cases
require balloon valvuloplasty or surgical replacement of
the aortic valve.

Complementary Therapy
See complementary therapy for mitral insufficiency.

CLIENT COMMUNICATION

Tell clients to limit strenuous exercise. If surgery is
necessary, help clients understand the procedure.
Prevention of further heart damage is important. It
can be helpful for clients to monitor their blood
pressure to keep hypertension under control.

Prognosis
The prognosis varies depending on the nature and
severity of the disease. Complications include arrhyth-
mias; cardiac failure; and ventricular fibrillation, an 
involuntary quivering of the heart muscle fibers.

Prevention
There is no known prevention for aortic in -
sufficiency/stenosis other than avoiding endocarditis
and hypertension.
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Figure 12.7  Stenosis of aortic valve. Prevents blood from flowing
freely from the left ventricle to the aorta.

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.

CHAPTER EPISODE—PART II
When Barney makes a call to his cardiologist, the recep-
tionist makes certain to schedule his appointment for as
soon as possible. The examination includes both an
ECG and an echocardiogram performed in the facility,
and Dr. Block also orders a chest x-ray and some blood
work. Dr. Block has a frank discussion with Barney, 
revealing that he is certain his congestive heart failure
has now reached the critical phase. Dr. Block further ex-
plains that if Barney really wants to continue to walk out
into his garden, his only hope is a heart transplant. After
discussion with his wife, Barney agreed to have his name
placed on the list for a heart transplant. 

•  In the meantime, what must Barney do to stay healthy?
•  What medications might be prescribed?
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Hypertensive Heart
Disease

ESSENTIAL HYPERTENSION 
ICD-10: I10

When the heart must work against increased resistance
in the form of high blood pressure, hypertensive heart
disease often results. About 75 million people in the
United States suffer from hypertension. What consti-
tutes hypertension—high blood pressure—may be dif-
ferent for each person and varies with a person’s age,
gender, race, and any concomitant disease; it quite often
goes undetected. However, the medical community gen-
erally agrees that stage 1 hypertension exists if systolic
pressure (contraction) persists over 140 mm Hg and 
diastolic pressure (relaxation) persists over 90 mm Hg.
The most severe hypertension, stage 2 hypertension, is a
systolic pressure of 160 mm Hg or higher or a diastolic
pressure of 100 mm Hg or higher. Many persons with
hypertension live long, vigorous lives. Others do not 
respond well to treatment and eventually die of heart
failure, a cerebrovascular accident (CVA), or kidney 
dysfunction.

Description
Essential hypertension is persistently elevated blood
pressure that develops without apparent cause and often
progresses over a number of years. It affects nearly
everyone eventually.

Etiology
Although essential hypertension is idiopathic, some
persons are at a higher risk than others. They include
African Americans, chronically stressed individuals, the
obese, and those who consume a diet high in salt and
saturated fats. Genetic factors are assumed to play an
important role in hypertension. Insulin resistance and
hyperinsulinemia may be possible causes of hyperten-
sion. Older persons, those with sedentary lifestyles,
smokers, and women taking oral contraceptives also
have a higher risk of hypertension.

Signs and Symptoms
Persons with hypertension may remain asymptomatic
for months or years or until vascular changes in the
heart, brain, or kidneys occur. There may be vague
symptoms of light-headedness, tinnitus (ringing in the
ears), nocturia, a tendency to tire easily, and palpitations.

Diagnostic Procedures
Diagnosis is relatively easy and usually occurs during a
medical examination. Blood pressure readings taken on
at least two separate occasions after the individual has
rested will show pressure greater than 140/90 mm Hg.

It is important that a history of blood pressure read-
ings be kept for comparison, because blood pressure
can vary according to various situations. An abnormal
sound called bruits may be heard on auscultation.
ECG and chest x-ray will help detect cardiovascular
damage.

Treatment
Although there is no cure for essential hypertension, a
change in lifestyle (no smoking and limited alcohol con-
sumption) and diet, along with antihypertensive drug
therapy, can help to control the condition. A diet low
in salt and fat and high in potassium that promotes a
consumption of fruits, vegetables, and low-fat dairy
products is recommended. Regular exercise, maintain-
ing a healthy weight, and a reduction in stress are help-
ful. Diuretics or vasodilators (drugs to relax and
expand blood vessels) also may be prescribed.

Complementary Therapy
Focusing on a nutritional diet low in fat and high in
fruits, vegetables, and omega-3 fatty acids is essential.
Some supplements have shown validity. They include
ground flaxseed, calcium, and cod liver oil tablets. It is
recommended that clients discuss any supplements with
their PCP because some may interact with medications
and cause harmful side effects. If obesity is an issue, a
program of weight loss should begin. Biofeedback, 
relaxation, meditation, yoga, and hypnotherapy may
help reduce stress. All practitioners should emphasize
the importance of an exercise regimen.

CLIENT COMMUNICATION

Because the client’s lifestyle likely needs modifi-
cation, stress reduction and weight loss should
begin. A nutritionist can assist with diet modifi-
cation. Encourage regular physical activity. It may
be helpful for clients to purchase a home blood
pressure kit in order to regularly monitor their
blood pressure.

Prognosis
The prognosis is good if the disorder is detected early
and if clients carefully follow the prescribed treatment
regimen. The younger the age at which the person is 
diagnosed with hypertension, the greater is the reduc-
tion in life expectancy if untreated. Complications may
include atherosclerosis, CVA, heart failure, and kidney
failure.

Prevention
Prevention includes minimizing controllable risk fac-
tors, such as diet, stress, obesity, and sedentary lifestyle.
It is recommended that clients limit alcohol and salt in-
take and not smoke.
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Coronary Diseases and
Disorders

CORONARY ARTERY DISEASE
ICD-10: I25.9

Description
The American Heart Association indicates that coro-
nary heart disease (CHD) is the single leading cause of
death in America, affecting more than 13 million
Americans. CHD causes heart attack and angina.
More specifically, coronary artery disease (CAD) is the
narrowing of the coronary arteries to such an extent
that there is an inadequate blood supply to portions of
the myocardium (Fig. 12.8). As the opening or lumen
of the coronary artery narrows, the reduced blood flow
deprives cells in the myocardium, causing them to
weaken and die, a condition called ischemia. The my-
ocardial cells are then replaced with scar tissue.

Etiology
The leading cause of CAD is atherosclerosis, a condition
in which the lumen of the coronary arteries is narrowed
by fatty, fibrous plaque that is formed by the abnormal
accumulation of fat, cholesterol, calcium, and other cel-
lular waste (see “Atherosclerosis”). Many factors seem
to predispose individuals to this condition, including age,
heredity, obesity, elevated serum cholesterol, decreased
serum high-density cholesterol, diabetes mellitus, hy-
pertension, smoking, and stress. The condition is more

common in men, in postmenopausal women, and in
middle-aged and elderly persons.

Signs and Symptoms
An immediate result of inadequate blood supply to the
myocardium is angina, a burning, squeezing, tightness
in the chest that may radiate to the neck, the shoulder
blade, and the left arm. Women are apt to also experi-
ence abdominal and/or back discomfort. Nausea, vom-
iting, sweating, shortness of breath, and a feeling of
panic may accompany these symptoms. A complete 
discussion of angina pectoris follows.

Diagnostic Procedures
The medical history may reveal one or more of the risk
factors for CAD and a pattern of angina. An ECG is
taken. Stress testing is likely to occur, with or without
an echocardiogram. A computed tomography (CT)
scan may be ordered. A magnetic resonance angiogram
(MRA) or cardiac catheterization also may be necessary
to determine the amount of heart damage.

Treatment
The goal of treatment is to lessen the angina by reducing
myocardial oxygen demand or increasing oxygen supply.
Treatment addresses lifestyle changes, beneficial medica-
tions, or surgery. Nitroglycerin preparations are helpful
in increasing the oxygen supply to the heart by dilating
the coronary arteries. Cholesterol-reducing medications
can be beneficial. Primary care providers often advise
clients to take one aspirin daily to reduce the hazard
of blood clots occluding the coronary arteries. Beta
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Figure 12.8  Coronary artery vessels in
anterior view revealing plaque buildup in 
the left coronary artery of coronary artery
disease.
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blockers can reduce high blood pressure, and calcium
channel blockers help dilate vessels, increasing the
blood flow to the heart. Coronary artery bypass surgery
may be necessary to bridge obstructive lesions. There
may be an attempt to compress the fatty plaque de-
posits in the coronary arteries by cardiac catheterization
or by laser angioplasty, both of which correct 
occlusion by vaporizing fatty deposits. ACE inhibitors
and angiotensin II receptor blockers (ARBs) decrease
blood pressure and may help prevent progression of
CAD. When a heart attack occurs, ACE inhibitors 
reduce the risk of future attacks. Dietary restrictions may
be necessary, and persons are encouraged to refrain from
smoking. A regular exercise regimen is encouraged.

Complementary Therapy
See “Essential Hypertension.” The American Journal of the
Medical Sciences has reported that at a recent symposium
on nutrition and heart diseases, vitamin D deficiency was
identified as an increased risk factor for cardiovascular dis-
ease. Primary care providers can easily check vitamin D
levels, and if there is a deficiency, it should be corrected.

Clients who have any of the coronary diseases are
likely to experience additional stress that comes from
worry about quality of life and fear that comes from the
threat of another episode. Accompanying depression is
likely. Referral to support systems or counseling may be
helpful, as well as any of the mind-body practices to
help reduce stress.

CLIENT COMMUNICATION

It is paramount to teach clients the importance of
addressing risk factors to include stress reduction,
weight reduction, and engagement in a physical 
activity, such as walking, running, or swimming. If
the person smokes, recommend cessation.

Prognosis
The prognosis varies greatly depending on the amount
of arterial blockage, the extent of damage to the heart
muscle, and the success of lifestyle changes. Possible
complications include a serious heart attack or myocar-
dial infarction.

Prevention
The best way to prevent CAD is to minimize control-
lable risk factors.

ANGINA PECTORIS
ICD-10: I20.8 or I20.9

Description
Angina pectoris is uncomfortable squeezing, pressure,
fullness, or pain in the chest resulting from ischemia

to a part of the myocardium. It is identified in three
forms:

• Stable angina (the most common) is predictable and
usually occurs during times of stress or exercise.

• Unstable angina is unexpected, may occur at rest,
does not readily respond to nitroglycerin treatment,
and often signals a blood clot creating blockage of
one of the coronary arteries. Unstable angina is a
medical emergency.

• Variant or Prinzmetal’s angina (the least common) is
spontaneous, usually occurs at rest, and often is the
result of an artery spasm. It affects more women
than men.

Etiology
Angina pectoris, a signal that the heart muscle is not
getting sufficient blood and oxygen, is usually a clin-
ical syndrome accompanying arteriosclerotic heart
disease. Less frequently, it may be produced by a
coronary spasm and severe aortic stenosis or aortic
insufficiency. Angina attacks are frequently triggered
in susceptible individuals by any condition that in-
creases myocardial oxygen demand, such as stress,
eating, exertion, or even extremes of temperature and
humidity.

Signs and Symptoms
The classic signs of an angina attack are burning,
squeezing, and tightness in the chest; these may radiate
to the neck and the left arm and shoulder blade, gener-
ally after exertion. Women may have abdominal and
back pain as well. Sometimes there is nausea and vom-
iting. Acute anxiety may accompany angina, especially
in the person who is already aware of having a heart
problem and is worried about whether this episode of
angina is a precursor to an MI. An angina attack usually
lasts less than 15 minutes and not more than 30 min-
utes; the average is 3 minutes.

Diagnostic Procedures
An ECG taken during the angina attack may indicate
ischemia, and a medical history usually reveals a history
of angina. Additional procedures include those detailed
under “Coronary Artery Disease.”

Treatment
The first step is to make lifestyle changes. It is impor-
tant to stop smoking and avoid secondhand smoke,
maintain a healthy weight, keep any diabetes under
control, and avoid overexertion by taking rest breaks.
Avoid large meals and learn how to reduce stress levels.
Establish an exercise plan approved by your PCP. Med-
ications may include nitrates, aspirin, clot-preventing
drugs, beta blockers, statins, and calcium channel
blockers. A coronary disease that causes disabling
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angina pectoris and does not respond to treatment may
require a surgical procedure, such as percutaneous
coronary intervention (PCI) with or without stent
placement, minimally invasive heart surgery such as
laser angioplasty or atherectomy, or coronary artery 
bypass graft surgery.

Complementary Therapy
See “Coronary Artery Disease.”

CLIENT COMMUNICATION

Because angina pectoris pain can be excruciating, it
is important to educate clients to have their nitro-
glycerin preparation with them at all times and to
know when to take it. Reviewing all prescribed
medications with clients is essential. Any surgery
will require careful explanation of the procedure(s);
allow clients the opportunity to address any ques-
tions they may have.

Prognosis
The prognosis depends on the severity of myocardial is-
chemia. Angina pectoris usually is considered a warning
to the person to lessen exertion and stress that might
bring on an MI and heart failure. If the pain persists
longer than 30 minutes, immediate medical attention
should be sought. These more severe symptoms are a
manifestation of more serious and progressive narrow-
ing of the coronary arteries.

Prevention
Prevention of angina pectoris includes avoidance of 
precipitating factors in the presence of ongoing CAD.

ATRIAL FIBRILLATION
ICD-10: I48.91

Description
Atrial fibrillation affects about 2.7 million Americans. In
this condition, the two atria in the heart beat irregularly,
often quite rapidly, and out of rhythm with the lower
ventricles. The heart rate can be as high as 175 beats 
per minute. Because of the complications of atrial fibril-
lation, it is considered a medical emergency. During 
fibrillation, blood can stagnate in the atria and clot. If a
clot travels to the brain, a CVA may occur.

Etiology
Injuries to the heart or abnormalities of the heart are
likely the cause. These include hypertension, congen-
ital birth defects, hyperthyroidism, previous episodes
of heart problems, MI, abnormal or diseased heart
valves, some viral infections, and sleep apnea. The in-
cidence is greater when there is a family history of

atrial fibrillation, when there has been binge drinking,
and when a person ages.

Signs and Symptoms
Signs and symptoms can be sporadic or chronic. Because
the heart is not beating efficiently, clients often feel a
“racing” heart and palpitations. Confusion, chest pain,
weakness, and shortness of breath occur. Chest pain
with the atrial fibrillation is the signal to seek medical
assistance immediately.

Diagnostic Procedures
Primary care providers will seek and treat the underlying
cause of the atrial fibrillation. Common tests include
ECG and a Holter monitor (worn only 1 or 2 days) or
event recorder (worn for up to 1 month) to record the
pattern of the heart’s actions and any abnormality that
occurs. Chest x-ray, blood tests, and an echocardiogram
may be part of the diagnostic process, also. Very recently,
the University of Rochester School of Medicine and
Dentistry and Xerox introduced a new technology using
a web camera and software algorithms to record subtle
changes in the skin color of an individual, the result of
uneven blood flow caused by atrial fibrillation. This 
new method, which researchers are calling video-
plethysmography, can detect atrial fibrillation in a
person in 15 seconds. A person sits in front of a camera
while it scans the face. Algorithms built into the soft-
ware can detect changes in skin color, which otherwise
go undetected by the naked eye.

Treatment
On occasion, a client can reverse the fibrillation by
coughing. Treatment of any underlying cause is impor-
tant, and when successful, may end the episodes. Some
PCPs attempt to slow the heartbeat with beta blockers
or calcium channel blockers. Other treatment is aimed
at resetting the heart’s rhythm to normal sinus rhythm.
This procedure, done electrically or with medication, is
known as cardioversion. If medications are to be ad-
ministered, a TEE is first performed to check for blood
clots in the heart. If there are clots, blood-thinning
medications are prescribed for a period of time. Also,
many of the medications for cardioversion have serious
side effects that need to be carefully considered. If these
procedures are unsuccessful, surgery is the next step and
may include cryoablation.

Complementary Therapy
At the time of the irregular heartbeat, there is no com-
plementary therapy other than to advise clients to try
coughing a number of times. Long-term therapy in-
cludes modifying diet, reducing weight, keeping alcohol
consumption to moderate amounts, and stopping smok-
ing. Moderate but regular exercise under the direction
of a specialist is recommended.
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CLIENT COMMUNICATION

Explain to clients the need for medical attention
and what constitutes a medical emergency. Clients
are often quite fearful. A calm, reassuring yet “direct
and take control” attitude can be helpful in putting
clients at ease.

Prognosis
Atrial fibrillation can increase the likelihood of a CVA
or MI fivefold. Long-term monitoring is likely, espe-
cially if blood-thinning medications are prescribed on
a long-term basis. Prognosis is better if the underlying
cause can be treated.

Prevention
Elimination of any causative factors is recommended.
Some over-the-counter medications act as stimulants
to the heart and are to be avoided. They include cold
and cough medicines containing pseudoephedrine and
ephedrine. Taking prescribed medications as suggested
and having regular checkups are important.

MYOCARDIAL INFARCTION 
(HEART ATTACK)

ICD-10-I21.X

Description
Myocardial infarction is a life-threatening condition and
constitutes a medical emergency. The MI occurs when
blood flow to a section of heart muscle becomes blocked,
usually by a clot. If the flow of blood is not restored

quickly, a section of heart muscle becomes damaged from
lack of oxygen and begins to die. MI is a leading cause
of death in both men and women in the United States.

Etiology
MI is caused by the occlusion of one or more coronary ar-
teries and the subsequent necrosis of a section of the heart
muscle tissue served by those arteries (Fig. 12.9). The pre-
disposing factors of MI are the same as those for many
other cardiovascular diseases and include heredity, obesity,
aging, hypertension, elevated serum triglycerides, total
cholesterol levels, low-density lipoprotein (LDL) levels,
smoking, diabetes mellitus, a sedentary lifestyle, and
chronic stress. Men and postmenopausal women are more
susceptible than premenopausal women; however, the in-
cidence of MI is rising, particularly among premenopausal
women who smoke and use oral contraceptives.

Signs and Symptoms
The classic symptom of MI is crushing chest pain that
may radiate to the left arm, neck, and jaw. The pain may
be similar to angina pain but usually is severe and is not
relieved by the same measures that relieve angina. Some
individuals may exhibit few symptoms or confuse the
pain with indigestion. There is growing incidence show-
ing that symptoms for women are fatigue, nausea, vom-
iting, and shortness of breath. Individuals with CAD
should be suspicious if angina occurs with increasing fre-
quency and duration. For some, an MI is preceded by
vague feelings of discomfort, fear, nausea, and vomiting.

Diagnostic Procedures
A medical history revealing CAD and episodes of chest
pain will help in the diagnosis. Electrocardiography is
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Figure 12.9  Myocardial infarction. The shaded
area beneath the left coronary artery represents
an area of infarct.
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performed. Blood tests to detect elevated levels of 
cardiac enzymes—creatine phosphokinase (CPK) and
creatine phosphokinase myocardial band (CPK-MB)
levels—over a 72-hour period are useful in confirming
MI. Cardiac imaging such as two-dimensional echocar-
diography may be useful.

Treatment
Prompt treatment can save lives and prevent disabilities.
Treatment is most effective when started within 1 hour
of the beginning of symptoms. If nitroglycerin has been
prescribed, it should be taken while waiting for emer-
gency personnel. Immediate hospitalization is important
to relieve pain, stabilize heart rhythm, reduce cardiac
workload, and preserve as much heart tissue as possible.

Complete bed rest with sedation and analgesia is usu-
ally instituted. In many cases, the affected individual is
placed on a cardiac monitor to detect cardiac arrhyth-
mias, a common problem during the first 48 hours after
an attack. If cardiac arrest occurs, cardiopulmonary re-
suscitation (CPR) efforts are begun immediately. Cardiac
surgical interventions may be necessary (see “Coronary
Artery Disease”).

A growing number of hospitals in the United States
immediately place individuals suffering an MI in ther-
apeutic hypothermia. Ice and coolants are applied to
lower the body temperature while the individual is
placed in a drug-induced coma for 24 hours before
gradually being warmed to normal temperature. The
cooling slows the body’s metabolism and protects the
brain from damage that occurs when the blood flow is
restored.

Complementary Therapy
See “Coronary Artery Disease.”

CLIENT COMMUNICATION

Individuals experiencing an MI are generally restless
and anxious; therefore, it is essential to help calm
them and keep them quiet. A cardiac rehabilitation
program may be ordered to include rest, exercise,
and risk factor modification following an MI.

Prognosis
The prognosis for an individual experiencing an MI de-
pends on the extent of damage to the myocardium but is
usually guarded. Mortality is high if treatment is delayed;
almost half of sudden deaths due to an MI occur before
hospitalization, within 1 hour of symptoms. Complica-
tions of MI include arrhythmias; CHF; acute circulatory
failure or cardiogenic shock; backward blood flow, or mi-
tral regurgitation; breakage or tear in the septum between
the left and right ventricles, a condition called ventricular
septal rupture; pericarditis; and ventricular aneurysm,
which is an abnormal saclike bulge in the heart.

Prevention
Prevention includes avoidance of any predisposing fac-
tors, such as smoking, obesity, stress, and diets high in
cholesterol.

CONGESTIVE HEART FAILURE
ICD-10: I50.9

Description
Congestive heart failure is a condition in which the
pumping ability of the heart is progressively impaired
to the point that it no longer meets bodily needs. When
blood flow from the heart slows, blood returning to the
heart backs up and causes congestion in the tissues. Cir-
culatory congestion may occur in the systemic venous
circulation, resulting in peripheral edema in the legs and
ankles. Alternatively, the congestion may occur in the
pulmonary circulation, causing pulmonary edema, an
acute, life-threatening condition (Fig. 12.10). Heart
failure also limits the kidneys’ ability to dispose of
sodium and water, which further increases edema.

Etiology
Either the left or right ventricle or both may be the
source of the inadequate pumping action. Chronic
CHF is the product of many cardiac and pulmonary
disease processes, such as hypertension, CAD, and MI;
degenerative conditions, such as cardiomyopathies,
heart valve disease, and congenital birth defects; and
any inflammation of the heart or its muscle.

Signs and Symptoms
Left ventricular failure may be manifested as dyspnea
and fatigue and will result in primarily pulmonary
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REALITY EPISODE

Wade is working out at the YMCA. He is about to wrap
up his time on the treadmill. He feels a little funny, maybe
a little dizzy. He steps off the treadmill and reaches for his
water bottle. He has to hold on to the handle of the tread-
mill. He takes a drink of water and begins to wipe the sweat
from his brow. He feels a hand on his shoulder and the
words “Are you okay?” are fading as though they are coming
from the end of a tunnel. He remembers nothing more until
he hears emergency medical personnel tell him they are 
taking him to the hospital. Wade says, “I’m feeling fine. I’m
not going to the hospital.” The medics insist. He discovers
at the hospital that immediate surgery is necessary to open
a clogged coronary artery.

Identify the positive action and outcome of Wade’s 
experience.

❉
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symptoms. Right ventricular failure may cause distended
neck veins and hepatomegaly and is more likely to result
in systemic symptoms. Signs of advanced CHF may 
include tachypnea, palpitations, edema, weight gain, 
diaphoresis, and cyanosis. As the disease progresses,
there may be hemoptysis, cyanosis, and pitting edema
of the ankle (when an indentation in the skin remains a
few minutes after the area is pressed with the finger).

Diagnostic Procedures
A complete history and physical examination will be
conducted. An ECG, a chest x-ray, and an elevated
central venous pressure will indicate the diagnosis.
Blood tests ordered include complete blood count
(CBC), electrolytes, glucose, blood urea nitrogen
(BUN), and creatinine. Echocardiography with ejection
fraction (a measurement showing how well the heart is
pumping), cardiac CT and MRI, and cardiac catheter-
ization may be ordered.

Treatment
The goal of treatment is to improve the heart’s pumping
function, relieve symptoms, and improve the client’s
quality of life. Treatment may involve the use of diuret-
ics to reduce circulatory congestion by reducing total
blood volume. Bed rest may be recommended. Drug
therapy may include ACE inhibitors and ARBs.

Weight loss may be encouraged as well as no smoking.
Salt intake may be restricted to combat edema.

Complementary Therapy
See “Coronary Artery Disease.”

CLIENT COMMUNICATION

Counseling and continuous monitoring of lifestyle
and limitations may be needed to help clients cope
with their condition. Activities may be limited.

Prognosis
Acute CHF usually responds quickly to therapeutic meas-
ures. The prognosis is good, although it depends on the
cause. If the congestion is severe and chronic, the prog-
nosis is poor. The person usually must continue medica-
tion indefinitely and be carefully supervised by a PCP.

Prevention
Prevention consists of avoiding any predisposing fac-
tors. It is important to record weight daily and report
any gain of 3 pounds or more to a PCP, limit sodium
and alcohol, participate in an approved exercise pro-
gram, reduce stress, consider sleeping with the head
elevated 45 degrees, and not to smoke.
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Figure 12.10  Congestive heart failure indicating signs and
symptoms.

CHAPTER EPISODE—PART III
As time passed, Barney’s congestive heart failure grew
worse. Finally, Dr. Block had to tell Barney that he no
longer was healthy enough for a heart transplant. 
Dr. Block, a University of Utah graduate, told him there
might be one more possibility—an artificial heart. They
discussed the procedure, which was just in its infancy,
and the research around the procedure that was taking
place at the University of Utah’s medical school. Barney,
the true scientist, was excited. Perhaps he could con-
tribute something in the process. If he was going to die,
why not contribute something to science in the process?

•  What kind of discussion do you suppose Barney and
his wife had about this idea of an artificial heart?

•  If you were Barney, would you jump at this chance or
be alarmed at the idea of your heart being removed
and replaced by something artificial?

CARDIAC ARREST
ICD-10: I46.9

Description
Cardiac arrest is when a heart arrhythmia causes the
heart to suddenly stop beating. Cardiac arrest is a med-
ical emergency. Clients have no pulse, no respiratory
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effort, and are unresponsive. Cardiac arrest is different
from an MI, in which the heart continues to beat.

Etiology
Cardiac arrest may result from CAD, MI, circulatory
collapse due to various forms of shock, or ventricular
fibrillation. Cardiac arrest also may result from massive
hemorrhage, drug reactions or overdose, electrocution,
drowning, or other forms of accidental physical trauma.

Signs and Symptoms
Before cardiac arrest, clients may have prolonged
angina, acute dyspnea or orthopnea, light-headedness,
or sustained tachycardia. The onset is precipitous and
without warning. Symptoms of impending cardiac ar-
rest may include sudden tachycardia or bradycardia (a
slowed heartbeat), a drop in blood pressure, and respi-
ratory failure. An individual experiencing cardiac arrest
loses consciousness and ceases to breathe.

Diagnostic Procedures
The diagnosis of cardiac arrest is based on the absence
of respiration and pulse and accompanying loss of con-
sciousness. If medical support is immediately available,
an ECG will show ventricular fibrillation or asystole.

Treatment
Summon emergency medical personnel immediately.
CPR should be given while waiting for emergency per-
sonnel, who will use a defibrillation device to start the
heart. Sudden cardiac arrest requires treatment with a
defibrillator to send an electric shock to the heart. The
electric shock may restore a normal rhythm to a heart
that has stopped beating. As soon as possible, transport
the client to a hospital where advanced life support can
be received.

Complementary Therapy
There is no known complementary treatment.

CLIENT COMMUNICATION

If the client survives, the tips discussed under “My-
ocardial Infarction” should be followed. All medical
personnel need to be able to perform CPR and
manage a defibrillator. Automated external defibril-
lators (AEDs) are specially designed to allow even
untrained bystanders to use them safely and effec-
tively. AEDs are presently available in many public
places, such as airports and shopping malls, and are
programmed to give an electric shock only in the
case of an arrhythmia such as ventricular fibrillation.

Prognosis
The prognosis is guarded at best. Persons may survive, es-
pecially if treatment begins within 3 minutes. Irreversible

brain damage may occur after that time. Few attempts at
resuscitation are successful after 10 minutes. Even with
prompt treatment by emergency personnel, automated
defibrillators, and improvements in CPR techniques,
fewer than 10% of the 425,000 people who suffer cardiac
arrest in the United States each year survive long enough
to leave the hospital.

Prevention
The best prevention for cardiac arrest is receiving early
treatment for cardiac symptoms, living a healthy lifestyle,
and having the heart disease carefully monitored. Those
with a known high risk of sudden cardiac arrest may con-
sider an implantable cardioverter-defibrillator (ICD) as
primary prevention. The ICD is placed under the skin in
the chest. Its electrodes connect to the heart and monitor
the heartbeat. If a dangerous heart rhythm occurs, the
defibrillator gives an electric shock to restore the heart’s
normal rhythm.
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Cardiac Advances

Cardiac surgeons are slowly moving toward angiogenesis
through gene therapy. The gene coding for a protein called
vascular endothelial growth factor is injected into the heart to
encourage new blood vessels to grow from existing ones.
Sometimes a virus is used as the delivery vehicle. The hope
is that new vessels grow and restore the heart muscle within
hours to a few days.

In another new form of cardiac therapy, a small incision
is made in the chest through the left ventricle. A laser drills
tiny holes through the muscle, and almost instantly, new
vessels form around the injured area.

The most beautiful things in the world cannot be seen or
even touched; they must be felt with the heart. —Helen
Keller

Blood Vessel Diseases and
Disorders

ANEURYSMS: ABDOMINAL,
THORACIC, AND PERIPHERAL
ARTERIES

ICD-10: I71.4 (ABDOMINAL)

ICD-10: I71.2 (THORACIC)

ICD-10: I72.8 (PERIPHERAL ARTERIES)

Description
An aneurysm (Fig. 12.11) is a local dilation of a blood
vessel due to weakening of its walls. Aneurysms may
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be sacculated (shaped like a sac), fusiform (a spindle-
shaped enlargement), or dissecting (the layers of the
vessel wall are separated). Aneurysms may cause a
blood clot or thrombus to form along the wall of a
blood vessel, may hemorrhage from rupture, or may
cause ischemia. (Cerebral aneurysm is discussed in
Chapter 10.) Three additional types of aneurysms dis-
cussed here are abdominal aortic aneurysms (AAA),
thoracic aortic aneurysms (TAA), and peripheral ar-
tery aneurysms (PAA). All three are more common
in men over age 60. AAAs are a leading cause of
death in the United States. Both AAAs and TAAs
are life-threatening and constitute a medical emer-
gency when the aneurysms are expanding or rupture.
PAAs do not rupture as easily but can form clots that
could block blood flow to a limb or the brain. All
symptoms vary according to the size and location of
the aneurysm and whether it has ruptured. See
http://my.clevelandclinic.org/heart/disorders/aorta_
marfan/aorticaneurysm.aspx for details related to
aneurysms.

Etiology
Aneurysms may be congenital or result from trauma,
arteriosclerosis, inflammation, infection, and degen-
eration produced by atherosclerosis. Table 12.1 lists
signs and symptoms and diagnostic procedures of
aneurysms.

Signs and Symptoms
See Table 12.1 for a summary of common symptoms of
each type of aneurysm. 

Diagnostic Procedures
If an aneurysm is suspected, common tests ordered may
include chest x-ray, CT scan, MRI, echocardiography,
ultrasound, and angiography.

Treatment
If aneurysms are quite small, many PCPs recommend
a wait-and-watch approach to treatment and pre-
scribe antihypertensives or beta blockers and anal-
gesics. Surgery is the treatment of choice when an
aneurysm is likely to rupture or increases in size.
Open chest or abdominal surgery can be performed
for the AAA or the TAA, but endovascular (stent-
graft) surgery is less invasive and easier for clients.
The stent-graft surgery is recommended for treatment
of PAAs also. There are risks to any surgery, but
aneurysms do not go away on their own and pose a
serious threat.

Complementary Therapy
Once an aneurysm has formed, there is no known com-
plementary treatment.

CLIENT COMMUNICATION

Teaching is minimal in most cases except to en-
courage clients to minimize their risk of aneurysms.

Prognosis
The prognosis is guarded for persons with AAA or
TAA. If rupture occurs, many do not survive long
enough to get to a hospital. Death results from rupture
of the aneurysm, causing hemorrhage and shock. A
possible complication, especially of PAAs, includes 

290 Diseases of the Human Body

Fusiform
aneurysm

Dissecting
aneurysm

Sacculated
aneurysm

Abdominal 
aorta

Figure 12.11  Aortic aneurysms. (From Thomas, CL [ed]: Taber’s Cyclope-

dic Medical Dictionary, ed. 21. Philadelphia: FA Davis, 2009, p 126, with permission.)

Table 12.1 Aneurysms
TYPE SIGNS AND SYMPTOMS DIAGNOSTIC PROCEDURES

AAA

TAA

PAA

Sudden, severe, constant back, flank, abdominal, and groin pain; if ruptured, cyanosis,
tachycardia, hypotension, and altered mental status

Chest, back, and abdominal pain; dysphagia, dyspnea, cough, and hematemesis; if
ruptured, shock, hypotension, and tachycardia

Commonly occurring in popliteal artery; also in femoral, carotid, or arm arteries; pulsing
lump, claudication, painful sores of fingers and/or toes; limb numbness

X-ray, ultrasonography, CT scan, MRI, angiography;
diagnosis often confused with other disorders

CT scan, MRI, angiography, transesophageal
echocardiography; chest x-ray

CT scan, MRI, angiography, ultrasonography
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formation of a thrombus along the wall of an aneurysm.
A piece of the thrombus may break off, producing 
an embolus that may block the flow of blood to vital 
organs.

Prevention
The best prevention is to take steps to lower blood pres-
sure and cholesterol, stop smoking, and manage weight.

ARTERIOSCLEROSIS/
ATHEROSCLEROSIS

ICD-10: I70.91 or I70.90

Description
Arteriosclerosis is widespread thickening of the walls of
small arteries and arterioles with a resulting loss of elas-
ticity. One type of arteriosclerosis is atherosclerosis,
which is characterized by the accumulation of yellowish
plaques of cholesterol, lipids, and cellular debris on the
inner layers of the walls of large and medium-sized ar-
teries. The vessel walls become thickened, fibrotic, and
calcified, narrowing the arterial lumen (Fig. 12.12). It
is fairly common even in the medical community to use
the terms arteriosclerosis and atherosclerosis interchange-
ably. The most commonly affected vessels include the
coronary and cerebral arteries. Circulatory impairment
is the consequence of both conditions but is especially
serious when the atherosclerosis is in major arteries that
supply vital tissues. Atherosclerosis begins insidiously,
with symptoms not appearing for 20 to 40 years.

Etiology
The etiology is unclear, complicated, and multifaceted.
It may include trauma or the accumulation of lipids due
to dietary excesses, faulty carbohydrate metabolism, a

sedentary lifestyle, cigarette smoking, or a genetic de-
fect. Both diseases are seen with aging and are often 
associated with diabetes mellitus, hypertension, obesity,
scleroderma, and nephrosclerosis (a hardening of con-
nective tissues within the kidney).

Signs and Symptoms
The signs and symptoms depend on the vessels involved
and the extent of vessel obstruction. Often the person
is asymptomatic until an artery is so narrowed it cannot
supply adequate blood to the organs and tissues. If
symptomatic, typical signs and symptoms include in-
termittent claudication, changes in skin temperature
and color, bruits over the involved artery, headache,
dizziness, and memory defects. Pain may be present,
especially at night, due to sepsis or ischemia. Muscle
cramping may occur. The effects of atherosclerosis are
gradual lumen obstruction, thrombosis, and subsequent
weakening of the vessel with dilation.

Diagnostic Procedures
A diagnosis is often made during a routine physical ex-
amination. Blood tests indicate elevated cholesterol,
triglyceride, and lipid levels. A Doppler ultrasound that
measures blood pressure in the arm or leg can help de-
termine blockages and the speed of blood flow in the
arteries. The ankle-brachial index, which compares
blood pressure in the ankle with blood pressure in the
arm, can show atherosclerosis in the limb arteries. ECG
and angiogram are useful in determining where the
blockage is occurring. A CT scan allows visualization
of hardening or narrowing of the large arteries.

Treatment
Exercise and a diet low in saturated fats, cholesterol,
and calories is important. Any infections, ulcers, or gan-
grene of the toes and feet need immediate attention.
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A B
Figure 12.12  (A) Cross-section of normal coronary artery. (B) Coronary artery with atherosclerosis narrowing the lumen.
(From Scanlon, VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 6. Philadelphia: FA Davis, 2011, p 302, with permission.)
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Medications can be effective in slowing atherosclerosis,
especially those that decrease LDL cholesterol (the
“lethal” cholesterol) and raise the level of high-density
lipoprotein cholesterol. Aspirin, heparin, or warfarin
may be prescribed to reduce the risk of blood clots in
narrowed arteries. Blood pressure must be controlled.
Surgery may be necessary. Angioplasty (using laser
technology) with stent placement is common. An en-
darterectomy can remove fatty deposits within a nar-
rowed artery. Thrombolytic therapy involves inserting 
a clot-dissolving drug into the artery at the point of 
the clot to break it up. Surgery to create a graft bypass
allows blood to flow around the blockage.

Complementary Therapy
Integrative medical practitioners will suggest that clients
lose weight, cease smoking, and exercise regularly. In-
creased fruit and vegetables in the diet and management
of stress are helpful.

CLIENT COMMUNICATION

It is imperative that clients understand the relation-
ship of diet, exercise, and stress to the disease
process. Lifestyle modifications are essential.

Prognosis
The prognosis varies and depends on the site and
amount of arterial occlusion and the person’s overall
physical condition. Complications include infection,
CAD, MI, CVA, aneurysms, and gangrene.

Prevention
Prevention includes moderate exercise, avoidance of
stress, adequate rest, and a diet low in calories, choles-
terol, and saturated fatty acids.

THROMBOPHLEBITIS
ICD-10: I80.9

Description
Thrombophlebitis is inflammation of a vein in which a
clot is formed from the streaming blood constituents.
An abnormal mass of platelets is formed and deposited
on the vascular surface. The affected vein may be either
partially or completely obstructed. The condition usually
occurs in an extremity, most frequently in a leg, and can
affect both superficial and deep veins.

Etiology
Thrombophlebitis is caused by a blood clot that may be
related to trauma, reduced or turbulent blood flow, infec-
tion, chemical irritation, or prolonged immobility, or it
may be idiopathic. Smoking, the use of oral contraceptives
or hormone replacement therapy, and being overweight
predisposes an individual to thrombophlebitis.

Signs and Symptoms
Clients may be asymptomatic. Signs and symptoms,
however, depend on the site of the affected vein and
may include a dull aching, warmth, and tight feeling at
the site. There can be induration (hardness), redness,
and tenderness along a superficial vein. If swelling be-
comes severe and there is shortness of breath, a deep
vein thrombosis (DVT) may exist that requires imme-
diate attention to prevent a dislodged clot from travel-
ing to the lungs.

Diagnostic Procedures
Physical examination may reveal the inflammation.
Blood tests may show an elevated clot-dissolving sub-
stance and a Doppler ultrasound may indicate a clot.
Phlebography (which shows filling defects and diverted
blood flow) and ascending venography may be used to
diagnose thrombophlebitis. CT scan and MRI are likely
ordered as well.

Treatment
In superficial thrombophlebitis, clients may be advised
to rest in bed, elevate the affected limb, and apply heat
over the site. In DVT, the affected limb may be ele-
vated and possibly wrapped with elastic bandages.
Lysin, a dissolving substance, may be injected for acute
DVT in a process called lysis. Anticoagulant therapy
may be prescribed. Surgical procedures, such as vein
ligation and femoral vein thrombectomy, may be used
in cases of DVT. Through-the-skin or percutaneous
insertion of intracaval devices has mostly replaced 
surgical intervention.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Postsurgery, it is important for clients to ambulate
early and exercise the legs to improve venous flow.
Support hose may be advised. Elevating the legs 15
to 20 degrees may be helpful.

Prognosis
If only superficial veins are involved, the condition
may be self-limiting, and the prognosis is good. When
deep veins are involved, the prognosis is less optimistic.
A serious complication of thrombophlebitis is the for-
mation of a pulmonary embolism, a life-threatening
condition.

Prevention
Individuals with a history of varicose veins or other
conditions predisposing them to thrombophlebitis
should wear elastic support hose. It is advisable to allow
for walking after long periods of sitting, such as when
traveling or working.
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VARICOSE VEINS
ICD-10: I83.XX

Description
Varicose veins are enlarged, twisted, superficial veins
and may be referred to as venous reflux disease. They may
occur in almost any part of the body, but most fre-
quently they occur in the lower legs, involving the
greater and lesser saphenous veins (Fig. 12.13). The
condition is most common after age 50 and in obese
persons, affecting more women than men. Varicose
veins tend to be inherited.

Etiology
Defective or damaged valves in the veins prevent the
blood from flowing freely toward the heart. This
buildup of pressure in the superficial veins causes vari-
cosities. Varicose veins may be due to an inherited 
defect or to venous diseases. They also may be pro-
duced by conditions such as multiple pregnancies or
jobs requiring prolonged standing or heavy lifting.
Many factors can aggravate the situation, including
obesity.

Signs and Symptoms
Clients may be asymptomatic even though the varicose
vein condition is severe. Quite frequently, however,
the affected veins are visually evident. Characteristic
symptoms of varicose veins in the legs include dull,
aching heaviness or a feeling of fatigue after standing.
Cramping may occur, followed by edema and stasis
pigmentation, a tan discoloration of the skin.

Diagnostic Procedures
In most cases, visual observation may be all that is nec-
essary. Phlebography may be performed for diagnosis.
Doppler ultrasonography detects possible backflow in
deep or superficial veins.

Treatment
The use of elastic stockings, a moderate exercise pro-
gram, and avoidance of prolonged periods of standing
or lifting are recommended initially. Minimally inva-
sive procedures, usually performed in an outpatient
setting under local anesthesia, include radiofrequency
ablation and endovenous laser therapy. Both use ultra-
sound to position a catheter or guide a laser into the
diseased vein. The catheter, powered by radio-frequency
energy or laser, delivers heat to the vein wall, shrink-
ing the vein and sealing it closed. Blood is rerouted
to other healthy veins. The procedure takes about 
40 minutes. More severe varicose veins may require
stripping and ligation, but clients must have patent
deep venous channels. 

Complementary Therapy
It is recommended that clients elevate the legs as much
as possible, wear support stockings, lose weight, and
avoid alcohol. They should not massage directly over the
varicose veins.

CLIENT COMMUNICATION

Tell clients not to cross their legs when sitting;
rather, they should cross their ankles. Wearing
support hose and getting up frequently to walk is
helpful. Remind clients to sit with their legs ele-
vated if possible.

Prognosis
The prognosis is good; however, further varicose veins
may develop, requiring additional treatment.

Prevention
Prevention of varicose veins includes avoiding pro-
longed standing or lifting, avoiding constrictive cloth-
ing, and elevating the legs when possible. If obesity is a
problem, have the client begin a weight-loss plan.

Anemias
Anemias are a very common blood disorder affecting
more than 3 million Americans. Anemia is the result
when there is either insufficient red blood cells or red
blood cells not working properly. The most common
anemias appear here, except for sickle cell anemia that
appears in Chapter 6.

IRON-DEFICIENCY ANEMIA
ICD-10: D50.9

Description
Iron-deficiency anemia is characterized by inadequate
reserves of iron in the body and the formation of 
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Figure 12.13  Varicose veins and stasis dermatitis of the ankle.
(From Thomas, CL [ed]: Taber’s Cyclopedic Medical Dictionary, ed. 21. Philadelphia:

F.A. Davis, 2009, p 2437, with permission.) 
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unusually small, hemoglobin-poor RBCs. These cells
are smaller and lighter in color than normal cells 
because RBCs derive their color and oxygen from 
hemoglobin. Iron-deficiency anemia occurs more fre-
quently in premenopausal women and in adolescents.
It is a common chronic disease and the most common
blood condition in the United States.

Etiology
The cause of iron-deficiency anemia is excessive blood
loss. In healthy men and postmenopausal women, 
excessive blood loss most likely results from gastroin-
testinal (GI) bleeding. In premenopausal women,
menstrual flow that is excessive in number of days 
or amount, a condition called menorrhagia, is a
common cause. Pregnancy increases the risk of iron-
deficiency anemia. Breastfeeding, chronic intestinal
diseases associated with malabsorption of iron, or low
dietary intake of iron-rich foods can cause the anemia.
Overuse of NSAIDs, which can cause GI bleeding,
may be a cause.

Signs and Symptoms
Common signs and symptoms include extreme fatigue,
pallor, headache, cold hands and feet, and irritability.
If the anemia progresses, symptoms become more se-
vere and may include dyspnea, tachycardia, increased
infections, and brittle nails.

Diagnostic Procedures
A detailed health history may reveal multiple pregnan-
cies or GI bleeding. Blood testing typically indicates
abnormally low hemoglobin and hematocrit values.
Levels of serum iron and serum ferritin (the protein
that helps to store iron in the blood) may be low as
well. The RBC count typically reveals unusually high
numbers of microcytic red cells. If it is necessary to rule
out other difficulties, an endoscopy can look for GI
bleeding, a colonoscopy can check for tumors or cancer
of the colon, and ultrasound may be able to determine
reasons for excessive menstrual flow. In extreme cases,
bone marrow aspiration may be performed to differen-
tiate iron-deficiency anemia from closely related blood
disorders.

Treatment
Treatment depends on the severity and cause of the
anemia. Iron-deficiency anemia may be treated with
oral or parenteral (intramuscular or intravenous) iron
supplements. Dietary modifications are often sufficient
to restore lost bodily iron reserves. 

Complementary Therapy
Stress to clients the importance of eating foods high in
iron, such as red meat, pork, poultry, seafood, eggs,
seeds and nuts, green leafy vegetables, barley, oats,

beans, and peas. Some practitioners may prescribe vi-
tamin C and calcium. It is recommended that clients
limit sugar, alcohol, and caffeine.

CLIENT COMMUNICATION

Because iron-deficiency anemia can be asymptomatic
for a period of time, practitioners may regularly have
occult stool specimens tested to determine if colorec-
tal bleeding is occurring. Periodic colonoscopies are
recommended for clients over age 50. Educate clients
about foods high in iron and eating well-balanced
meals.

Prognosis
The prognosis for iron-deficiency anemia is good if the
underlying cause such as unusual bleeding is detected
and treated. However, the condition may be chronic in
some cases, making the treatment long-term. Untreated
iron-deficiency anemia can cause heart irregularities,
growth difficulty in children, and premature or low-
weight births.

Prevention
Prevention for iron-deficiency anemia includes a diet
with adequate iron for daily needs and identification of
high-risk individuals. It is best to feed infants breast
milk or iron-fortified formula for the first year.

FOLIC ACID DEFICIENCY ANEMIA
ICD-10: D52.X

Description
Folic acid deficiency anemia is characterized by the
appearance of large abnormal red blood cells (mega-
loblasts), which form when there are inadequate stores
of folic acid within the body. Folic acid is one of the
B complex vitamins that help the body make new
blood cells.

Etiology
The cause of this anemia is insufficient folic acid. The
disease also may arise from increased utilization of folic
acid, such as needed during pregnancy, in infancy, or as
a result of other blood disorders. Impaired absorption
of folic acid by the body and drug-related folic imbal-
ances also may produce the disease. The disease may be
due to poor diet or a consequence of alcoholism. The
deficiency is more common in pregnant women, infants,
children, and adolescents.

Signs and Symptoms
Signs and symptoms may include weakness, fatigue,
anorexia, pallor, forgetfulness, irritability, and diarrhea.
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Diagnostic Procedures
A physical examination and blood tests are ordered. A
CBC often reveals the megaloblasts. Serum folate and
vitamin B12 levels are typically decreased. Bone marrow
studies may be done to determine if there is a secondary
cause of the disease.

Treatment
Folic acid supplements may be given orally, or they may
be administered parenterally if the client’s condition in-
dicates that more immediate intervention is needed. A
diet high in folic acid is prescribed.

Complementary Therapy
Folic acid supplements are essential. Natural sources
of folic acid are citrus fruits, any kind of beans, green
leafy vegetables, beef, poultry, pork, eggs, seafood, and
asparagus.

CLIENT COMMUNICATION

Refer clients to a dietitian to learn how to prepare a
diet high in folic acid. Pregnant women are coun-
seled to take folic acid supplements. If alcoholism is
a problem, treatment should be recommended, and
clients may need to remain on folic acid supplements
indefinitely.

Prognosis
The prognosis depends on the underlying cause of the
folic acid deficiency. For most, the prognosis is good.
Medical professionals recommend a folic acid supple-
ment both before and during pregnancy to prevent 
certain birth defects.

Prevention
Prevention of folic acid deficient anemia includes a diet
with adequate sources of folic acid.

PERNICIOUS ANEMIA
ICD-10: D51.0

Description
Pernicious (megaloblastic) anemia is characterized by
the appearance of large, abnormal RBCs, which form
when there are inadequate levels of vitamin B12 in 
the body. The condition is called pernicious anemia
because it was often fatal before the cause was discov-
ered to be a lack of vitamin B12. Other names for the
disorder are megaloblastic or vitamin B12–deficiency
anemia.

Etiology
Pernicious anemia is caused by the failure of certain
cells in the gastric mucosa to secrete adequate levels

of a protein called intrinsic factor (IF). This protein is
necessary for the absorption of dietary vitamin B12,
which is essential for RBC formation. Certain forms
of the disease appear to be inherited; other forms 
appear to be autoimmune disorders. Persons with
other autoimmune diseases such as Crohn disease are
more likely to develop pernicious anemia. Insufficient
vitamin B12 in the body may be due to alcoholism; it
is also more common in individuals who are strict
vegetarians.

Signs and Symptoms
The onset of signs and symptoms is usually insidious
because the body stores vitamin B12 and compensates
so well. By the time signs and symptoms appear—such
as fatigue, dyspnea, palpitations, sore and bright red
tongue, and numbness and tingling of the extremities—
the damage can be severe. Weakness, nausea, vomiting,
neuritis (inflammation of nerves), impaired coordina-
tion, altered vision, light-headedness, and tachycardia
also may be present. The neurological signs and symp-
toms progress even though a client may experience re-
missions and exacerbations.

Diagnostic Procedures
A thorough medical history and physical examination
are essential in the diagnosis of pernicious anemia.
Usually, the first test used to diagnose anemia is a
CBC. Laboratory studies may reveal decreased levels
of hemoglobin, folic acid, and serum levels of vitamin
B12. Bone marrow aspiration and gastric analysis may
be done.

Treatment
Pernicious anemia is initially treated with vitamin
B12 injections daily or weekly at first, then one injec-
tion every month. Vitamin B12 given as pills or in a
nasal gel or spray may be prescribed along with the
injections. Vitamin B12 treatment may be necessary
for life.

Complementary Therapy
Other than administering vitamin B12 as prescribed
in traditional treatment, no significant complemen-
tary therapy is indicated. See “Folic Acid Deficiency
Anemia” for dietary suggestions.

CLIENT COMMUNICATION

If neurological symptoms are severe, clients need
instructions on coping. For example, if coordina-
tion and gait are affected, physical and occupational
therapy will help maximize functioning. Remind
clients to return regularly for treatment and moni-
toring of their vitamin B12 level.
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Prognosis
The damaged IF-secreting cells in the gastric mucosa
will not regenerate, but if treatment is prompt and
properly maintained, clients with pernicious anemia
typically are able to lead a normal life. Pernicious ane-
mia can cause permanent damage to nerves and other
organs if treatment is delayed. Clients have a higher in-
cidence of gastric cancer than the general population.

Prevention
There is no known prevention for pernicious anemia.

APLASTIC ANEMIA
ICD-10: D61.9

Description
Aplastic anemia is characterized by insufficient or totally
absent RBC production. The bone marrow stops produc-
ing RBCs, WBCs, and platelets. The result is that clients
cannot fight infection and have a tendency to bleed.

Etiology
Aplastic anemia is the result of injury or destruction of
the blood-forming tissue in the bone marrow. In over
half of cases, aplastic anemia is idiopathic. Other causes
include exposure to toxins, radiation and chemotherapy,
and certain drugs. Medications used to threat rheuma-
toid arthritis, autoimmune disorders, and viral infec-
tions such as HIV and hepatitis may cause aplastic
anemia. Infections and pregnancy can trigger the dis-
ease. Fortunately, aplastic anemia is uncommon.

Signs and Symptoms
The onset may be insidious or may occur slowly over a
period of time. Signs and symptoms can include fatigue,
pallor, shortness of breath upon exertion, irregular heart
rate, purpura, nosebleeds and bleeding gums, infections,
headache, and dizziness. Pancytopenia, a decrease in all
cellular components of the blood, may occur if the bone
marrow is damaged to the point that healthy blood-
forming tissues are replaced by fatty abnormal tissue.

Diagnostic Procedures
Blood tests will show the RBC, WBC, and reticulo-
cyte (immature form of RBCs) counts are low in the
majority of cases. Bone marrow studies may show evi-
dence of fatty tissue with megakaryocytes, large bone
marrow cells with large or multiple nuclei. A medical
history may provide evidence of recent exposure to any
of the identified etiologies.

Treatment
Without treatment, aplastic anemia may progress and
become fatal. Exposure to any known cause must be
discontinued. Bone marrow or peripheral stem cell

transplant is the treatment of choice in young persons
with severe aplastic anemia. Immunosuppressive ther-
apy may be tried. Transfusions of RBCs and platelets
may be necessary.

Complementary Therapy
Exposure to known toxins must be avoided; otherwise,
no significant complementary therapy is indicated.

CLIENT COMMUNICATION

It is recommended that clients be taught to protect
themselves from infection, to be aware of the signs
and symptoms of bleeding, and to know when to
seek immediate treatment.

Prognosis
The prognosis is poor for individuals with aplastic ane-
mia. Death results in about 50% of cases. Those who
live with the condition may go into partial or complete
remission or need to be treated with transfusions for
years. Complications include infections, hemorrhage,
and transfusion-related problems.

Prevention
Prevention of aplastic anemia includes avoiding any
chemical or physical agents, such as insecticides, herbi-
cides, organic solvents, and paint removers that have
the capacity to damage bone marrow.

296 Diseases of the Human Body

CHAPTER EPISODE—PART IV
Barney and his wife made the decision. The medical
professionals at the University of Utah accepted Barney
as a prime candidate, knowing that he had only a
short time to live without the transplant. Barney and
his wife made the temporary move to Utah. The sur-
gery was performed on December 2, 1982. Barney
survived the surgery and the heart worked, but it
was not an easy road. The plastic and aluminium
heart functioned with two air-powered heart-shaped
pumps that were implanted into Barney’s chest.
These pumps were connected to an external pneu-
matic compressor, about the size of a refrigerator,
weighing over 400 pounds. The pump was noisy and
the compressor made it impossible for Barney to
move around much. 

•  You have probably guessed by now that this patient is
Dr. Barney Clark, the first person to receive an artificial
heart—the Jarvik 7. Do you think Dr. Clark was a pio-
neer for medical science or simply crazy to undergo
such a surgery?

•  What was the success/failure of this transplant?
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Leukemias
ACUTE MYELOID LEUKEMIA, ACUTE
LYMPHOBLASTIC LEUKEMIA,
CHRONIC MYELOID LEUKEMIA,
CHRONIC LYMPHOCYTIC
LEUKEMIA 

ICD-10: C92.0X (ACUTE MYELOID LEUKEMIA)

ICD-10: C91.0X (ACUTE LYMPHOBLASTIC LEUKEMIA)

ICD-10: C92.1X (CHRONIC MYELOID LEUKEMIA)

ICD-10: C91.1X (CHRONIC LYMPHOCYTIC LEUKEMIA)

Leukemias are progressive, malignant diseases of the
blood-forming organs and are marked by the unre-
strained growth of abnormal leukocytes and their pre-
cursors in the blood and bone marrow. The term
leukemia refers to a neoplasm of hematopoietic tissue
or tissue that is related to the blood cells in the bone
marrow. At first, the leukemia cells function almost
normally; however, over time they crowd out normal
WBCs, RBCs, and platelets. The leukemia cells infil-
trate the bone marrow and lymph tissue and then ad-
vance into the bloodstream and the various organs of
the body. There may or may not be a rise in circulating
WBCs, depending on whether the white cells are
confined to the bone marrow.

Leukemia is classified according to the dominant 
abnormal cell type and the severity of the disease. Ex-
cept for chronic lymphocytic leukemia (CLL), leukemia
is not staged numerically (I, II, III, or IV) the way many
other cancers are staged. Rather, it is classified as acute
(usually fatal in less than 6 months if not treated) or
chronic (develops more slowly), depending on the ma-
turity of the cell. This classification gives some indica-
tion as to the seriousness of the disease. In addition,
various prognostic factors, such as the blood counts, 
cytogenetic, and a person’s general health, help to guide
treatment decisions. Although other variants occur, the
four more common leukemias are described here: acute
myeloid (myelogenous) leukemia, acute lymphocytic
(lymphoblastic) leukemia, chronic myeloid (myeloge-
nous) leukemia, and chronic lymphocytic (lymphoblastic)
leukemia.

Description
Acute myeloid (myelogenous) leukemia (AML) is a
neoplasm characterized by the hyperproliferation of ab-
normal, immature white cell precursors called blasts.
These abnormal cells accumulate in the bone marrow,
blood, and body tissues. In AML, the white cells are
immature, so there is rapid accumulation of myeloid
precursors called myeloblasts. It accounts for about
18,860 new cases each year and is the most common

type of nonlymphatic leukemia, occurring most fre-
quently in men over age 50.

Acute lymphocytic (lymphoblastic) leukemia (ALL)
is similar to AML except that there is abnormal growth
of lymphocyte precursors called lymphoblasts. ALL 
accounts for about 6,020 new cases per year and is the
most common type of leukemia in young children ages
2 to 5. Children account for about 80% of the ALL
cases.

Chronic myeloid (myelogenous) leukemia (CML) is
characterized by the proliferation of abnormal white cell
precursors called granulocytes in the bone marrow. These
granulocytes later enter the blood and invade other body
tissues. CML accounts for about 5,980 cases of leukemia
each year and usually affects older adults.

Chronic lymphocytic (lymphoblastic) leukemia
(CLL) is characterized by the accumulation of imma-
ture, immunologically ineffective B lymphocytes. These
cells accumulate to an enormous extent in the lymphoid
tissue, blood, and bone marrow. CLL accounts for
about 15,720 new cases of leukemia each year. It is the
most common form of leukemia in the United States,
usually affecting people over age 55. It almost never 
affects children.

Etiology
The exact cause of leukemia is unknown. Sometimes
primary care providers are able to explain why a partic-
ular person gets leukemia; more often, the risk factors
may include the following:

1. Exposure to high levels of certain chemicals, such
as formaldehyde or benzene.

2. Chemotherapy, especially in those with cancer
who are treated with alkylating agents.

3. Exposure to very high levels of radiation (the
atomic bomb in World War II and nuclear power
plant accidents such as that at Chernobyl,
Ukraine). Radiation treatments may be another
source of high-level exposure.

4. Certain genetic diseases caused by abnormal chro-
mosomes such as Down syndrome. Chromosomal
alterations are often evidenced in ALL.

5. Human T-cell leukemia virus-1 can cause a rare
type of leukemia.

6. Myelodysplastic syndrome, which causes defects in
blood cell formation, has been linked to an in-
creased incidence of leukemia.

Some people who are diagnosed with leukemia may
have no known risk factors.

Signs and Symptoms
In the acute forms of leukemia, the signs and symptoms
appear and worsen quickly. Sometimes symptoms do not
appear until the leukemia is in its chronic form, and when
the symptoms do appear, they may be mild at first and
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then worsen gradually. Presenting signs and symptoms
include fever or night sweats; frequent infections; feel-
ing weak or tired; headache; bleeding, especially bleed-
ing gums, and easy bruising; purplish patches in the
skin; petechiae, or tiny red spots on the skin; pain in
the bone or joints; swelling or discomfort in the ab-
domen from an enlarged spleen; swollen lymph nodes,
especially in the neck or armpit; and weight loss. Other
signs and symptoms may include prolonged menses,
anorexia, vomiting, confusion, loss of muscle control,
and seizures. As the disease progresses, tachycardia,
palpitations, and increased incidence of infection are
common.

Diagnostic Procedures
A complete physical examination may be the mech-
anism whereby leukemia is initially suspected. Lab-
oratory tests are ordered to check the level of blood
cells. These levels may reveal thrombocytopenia,
leukocytosis, anemia, and neutropenia (the presence
of abnormally small numbers of neutrophils in the
circulating blood). A biopsy of the bone marrow
from the hip bone or another large bone is necessary
to diagnose leukemia. Further, laboratory personnel
may look at the chromosome cells from samples of
peripheral blood, bone marrow, or lymph nodes. In
the case of CML, the Philadelphia chromosome 
can be detected. A spinal tap and chest x-rays may
be ordered.

Treatment
Treatment depends on the type of leukemia, the ex-
tent of the leukemia, and the person’s general health
status and age. Chemotherapy, biological therapy, 
radiation therapy, or bone marrow transplant may be
ordered either alone or in combination. Those with
acute leukemia need immediate treatment with the
hope of bringing about a remission and a possible cure.
Those with the chronic forms may require no treat-
ment, especially if they exhibit no symptoms and can be
monitored closely. Chemotherapy is given in cycles with
alternating treatment and recovery periods. Biological
therapy is given via IV to encourage the immune system
to kill leukemia cells in the blood and bone marrow. 
Biological therapy uses substances known as biological
response modifiers (BRMs). They include interferons, 
interleukins, colony-stimulating factors, monoclonal 
antibodies, vaccines, gene therapy, and nonspecific im-
munomodulating agents. Radiation therapy may be
specifically focused or consist of total body radiation.
Stem cell transplant allows clients to be treated with
high doses of drugs, radiation, or both. The high doses
of the treatment kill normal blood cells and the leukemia
cells in the bone marrow. Later, clients receive more
stem cells to stimulate formation of new blood cells.

Complementary Therapy
Because leukemias, especially the acute forms, are
treated aggressively, the client’s body is bombarded with
treatment modalities that are quite harmful. Integrative
medicine attempts to balance the aggressive treatment
with as many complementary life-enhancing measures
as possible. Conflict may occur when PCPs outline ag-
gressive treatment without carefully identifying the risks
and the physical, emotional, and personal difficulties
that will result from treatment. In cooperation with pri-
mary care providers, complementary medicine can assist
in the following:

• Identify steps to reduce nausea, vomiting, and diar-
rhea.

• Provide energy boosts when exhaustion is severe.
• Suggest recipes to boost nutrition when there is

no desire to eat and food does not taste as it
should.

• Recommend comfort and relaxation techniques to
help clients cope.

CLIENT COMMUNICATION

The shock of the diagnosis may prevent clients
from understanding the disease process and treat-
ment. Clients need time to assess their options.
It is essential to work closely with clients, teach-
ing them what they can handle. As treatment
progresses, side effects will increase, and encour-
agement is needed. Support systems, especially
those with other clients with leukemia, may be
helpful.

Prognosis
The prognosis of AML is highly variable. Clients with
AML have a potentially curable disease; however, older
clients and those individuals with other medical issues
tend to have a poorer prognosis, generally surviving for
only 1 year after diagnosis. One- to 2-month remissions
may occur in half of childhood cases. In ALL, the treat-
ment may induce remissions in the majority of cases;
the remission lasts an average of 5 years. Children who
undergo intensive treatment have the best survival
rate. In CML, the disease is rapidly fatal after the
onset of the acute phase. The average survival time is
3 years. In CLL, the progression is slow, but the prog-
nosis is guarded and depends on the progression of
disease and the person’s age. If the person has anemia,
death usually occurs within 2 years. Various immuno-
logic disorders may accompany CLL, worsening the
prognosis.

Prevention
Addressing the risk factors of leukemia is essential.
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Lymphatic Diseases and
Disorders

LYMPHEDEMA
ICD-10: I89.0

Description
Lymphedema, or lymphatic insufficiency, is an ab-
normal accumulation of lymph, usually in the extrem-
ities. It is the most common lymphatic disease.

Lymphedema is identified as either primary (occurs
alone) or secondary (occurs as a result of another dis-
ease or disorder). There is no cure, but it can be 
controlled.

Etiology
Lymphedema occurs when lymph vessels are unable
to adequately drain lymph fluid from extremities 
(Fig. 12.14). Primary lymphedema is a rare, inherited
condition occurring more frequently in women and
usually affects the legs. Secondary lymphedema may
arise directly as a result of surgery, trauma, burns, 
radiation, infections, neoplasms, allergic reactions, or
thrombus formation.

Signs and Symptoms
The affected limb, in part or whole, is typically swollen
and hypertrophied, with thickened and fibrotic skin.
Lymphedema is usually painless, and it may be accom-
panied by episodes of lymphangitis (inflammation of
the lymph vessels) and cellulitis (inflammation of the
connective tissue). Some clients may experience a
chronic dull, heavy sensation in the affected limb as well
as some aching and discomfort. The edema may be ei-
ther pitting or nonpitting.

Diagnostic Procedures
It is important to rule out other reasons for the swelling.
A thorough client history and physical examination are
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Bone Marrow Transplant

Bone marrow transplant (BMT) is a special treatment for
clients with cancer or other diseases affecting the bone mar-
row and blood cell production (see Chapter 5). BMT in-
volves taking stem cells from the bone marrow, filtering
them, and giving them back to the donor or to another per-
son. It transfuses healthy bone marrow cells into a person
after his or her own unhealthy bone marrow has been elim-
inated. BMT has been used successfully to treat leukemias,
lymphomas, aplastic anemia, immune deficiency disorders,
and some solid tumor cancers.

In one form of BMT, stem cells are removed from you be-
fore you receive high-dose chemotherapy or radiation treat-
ment. The stem cells are stored in a freezer (cryopreservation).
After high-dose chemotherapy or radiation treatments, your
stems cells are put back in your body to make (regenerate)
normal blood cells. There are three types of BMT:

1. Autologous BMT, wherein the donor is the client. A per-
son’s blood cells are removed prior to receiving chemother-
apy or radiation, stored in a freezer, and later returned to
the body following treatment so normal blood cells can 
be regenerated. Often the term bone marrow rescue is 
used for this procedure because it replaces and restores
bone marrow following high doses of chemotherapy or 
radiation.

2. Allogeneic BMT, wherein the donor and the recipient have
the same genetic type—usually a sibling, parent, identical
twin, or unrelated donor found through the national bone
marrow registry.

3. Umbilical cord blood transplant, wherein stem cells come
from an umbilical cord immediately after delivery. The
stem cells are tested, typed, and frozen until they are
transplanted.

Finding a matching donor is not easy. Voluntary marrow
donors are registered in a number of national and interna-
tional registries. A BMT is most successful when the
donor’s blood most closely resembles or matches that of the
recipient.

Figure 12.14  Lymphedema.
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necessary. When the cause of lymphedema is not obvi-
ous, imaging tests are conducted. MRI, CT scan, and
Doppler ultrasound may be ordered. Lymphoscintigra-
phy with radioactive dye moving through lymph vessels
identifies blockage.

Treatment
Treatment attempts to lessen the swelling by moving
the lymph out of the affected limb and reduce any
aching and discomfort. These include the following:

• Gentle exercise of the affected limb following recom-
mendations of a physical therapist.

• Bandaging the affected limb in such a way as to
squeeze lymph toward the trunk.

• Massage for manual lymph drainage that is per-
formed by a professional who understands the 
contraindications.

• Pneumatic compression that involves a sleeve con-
nected to a pump placed over the affected limb. The
sleeve intermittently inflates, placing pressure on
the limb to move lymph fluid away from the fingers
or toes to reduce swelling.

• Compression garments that include sleeves or stock-
ings worn to compress the limb and reduce
swelling.

Surgery to correct lymphatic obstruction and pro-
mote drainage may be necessary in some instances.

Complementary Therapy
The services of a physical therapist and a massage ther-
apist can be beneficial, but the contraindications must
be understood.

CLIENT COMMUNICATION

Help clients understand why skin hygiene is impor-
tant and that the application of emollients may pre-
vent dry skin. Remind them to look for signs of
trouble, such as cracks and cuts in the affected limb.

Prognosis
The prognosis for lymphedema depends on the cause.
Infection worsens the prognosis.

Prevention
There is no known prevention for lymphedema.

Lymphomas
Lymphoma is the general term used to specify cancers
of the lymphatic system. Lymphomas are cancers that
begin with a malignant transformation of a lymphocyte.
The two major categories are Hodgkin lymphoma and
non-Hodgkin lymphoma.

HODGKIN LYMPHOMA
ICD-10: C81.9X

Description
Hodgkin lymphoma is a neoplastic malignancy of the
lymphatic system characterized by painless enlargement
of the lymph nodes, spleen, and other lymphatic tissues.
It has two peaks of incidence: one in the early 20s and
the other after age 50. It is slightly more common in
men than in women. The National Cancer Institute 
reported 9,190 cases in 2014.

Etiology
The exact cause of Hodgkin lymphoma is not known.
Infections such as the Epstein-Barr virus are suspected
causes. Individuals with a compromised immune system
are more likely to have the disease. Some individuals or
families may have a genetic predisposition to the disease.

Signs and Symptoms
Abnormal B cells called Reed-Sternberg develop in
Hodgkin lymphoma. Reed-Sternberg cells are giant
connective-tissue cells that usually possess two large 
nuclei. They grow abnormally large and are a specific
characteristic of Hodgkin lymphoma; these cells do not
experience cell death. The usual presenting symptom is
enlarged, firm, nontender, painless regional lymph
nodes, generally in the neck, axilla, or groin. Fever, fa-
tigue, weight loss, diaphoresis, and pruritus may follow.

Diagnostic Procedures
A thorough physical examination is conducted. Labo-
ratory findings may reveal lymphocytopenia (abnor-
mally small numbers of lymphocytes in the circulating
blood) and anemia. Definitive diagnosis is established
by identifying the presence of Reed-Sternberg cells in
lymphatic tissue. A lymph node biopsy and bone mar-
row biopsy help to establish a diagnosis. X-rays, CT
scan, and MRI may be conducted to identify the extent
and involvement of the disease. It is important that the
extent of the disease process be known and that it be
staged before therapy is initiated. 

Treatment
Treatment depends on the stage of the disease. The goal
is to destroy as many malignant cells as possible, bringing
the disease into remission. Treatment can range from
some combination of short-term chemotherapy, followed
by radiation mostly in the early stages, to combination
chemotherapy in the later stages. If Hodgkin lymphoma
recurs, usually chemotherapy is instituted, followed by
autogenous bone marrow or stem cell transplant.

Complementary Therapy
See Complementary Therapy for leukemia.
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CLIENT COMMUNICATION

It is important to educate clients that Hodgkin lym-
phoma is curable, but careful and frequent follow-up
is essential. Prevention of recurrences is aimed at treat-
ing infections and keeping the immune system healthy.

Prognosis
The prognosis varies with the staging. When the
Hodgkin lymphoma is at stages I and II, the prognosis
is good if there are no manifestations for the first 5 years.
It should be noted, however, that there are long-term ef-
fects of treatment. They include immune defects and lin-
gering aftereffects of radiation and chemotherapy. These
defects and aftereffects can include hypothyroidism,
Graves disease, risk of solid tumor development, coro-
nary artery changes, and infertility.

Prevention
There is no known prevention for Hodgkin lymphoma.

NON-HODGKIN LYMPHOMA
(LYMPHOSARCOMA)

ICD-10: C85.8X

Description
Non-Hodgkin lymphomas, or lymphosarcomas, are a
group of malignant diseases of the lymphatic system that
can occur at any age. They are far more common in the
United States than Hodgkin lymphoma. There were nearly
70,800 cases in 2014. They are categorized as follows:

1. Well-differentiated lymphatic
2. Poorly differentiated lymphocytic
3. Histiocytic (formerly called reticulum cell sarcoma)
4. Mixed lymphocytic and histiocytic
5. Undifferentiated or stem cell malignant lymphoma

Etiology
Abnormal lymphocytes grow and divide uncontrollably,
gathering in the lymph nodes and causing swelling. What
causes this phenomenon is essentially unknown, but re-
searchers believe that activation of certain abnormal genes
may be involved. About 85% of non-Hodgkin lymphomas
occur in the B cells that help to fight infection in the body.

Signs and Symptoms
Usually a person is asymptomatic until the disease pro-
gresses. Swollen lymph nodes in the neck, axilla, and groin
are common presenting symptoms. Coughing, dyspnea,
fatigue, sweating, fever, and weight loss may follow.

Diagnostic Procedures
Non-Hodgkin lymphomas are to be distinguished from
Hodgkin disease. Diagnosis includes a complete physical

examination, CBC, lymph node biopsy, and/or bone
marrow biopsy. CT scans, x-rays, MRI, and occasionally
cerebrospinal fluid analysis are used to determine the ex-
tent of the disease.

Treatment
Staging is important before beginning any treatment.
Refer to Chapter 5 for further information on staging,
and check out “Stages of Adult Non-Hodgkin 
Lymphoma” on the National Cancer Institute website
(www.cancer.gov/cancertopics/pdq/.../adult-non-
hodgkins/.../page2_) for an excellent and detailed de-
scription of cancer staging. Treatment can include
chemotherapy, radiation, combination chemotherapy
and radiation, stem cell transplant, biotherapy and ra-
dioimmunotherapy used separately or in combination
with chemotherapy, and interferon therapy.

Complementary Therapy
See Complementary Therapy for leukemia.

CLIENT COMMUNICATION

Educate clients about the side effects of chemo -
therapy and radiation. The risk of infection is
great, so prevention of infection is essential. Sec-
ondary malignancies can occur. Encourage routine
checkups.

Prognosis
Prognosis depends largely on the stage of the cancer,
its type, and the age and general health of the client.
Liver function tests that check for lactate dehydroge-
nase (LDH) levels help to determine prognosis. 
Prognosis also depends on whether the lymphoma is
newly diagnosed or has recurred. The prognosis is
good if the person is in remission; however, if treat-
ment cannot produce a remission, the prognosis 
is poor.

Prevention
There is no known prevention for non-Hodgkin 
lymphoma.

COMMON SYMPTOMS OF
CARDIOVASCULAR AND
LYMPHATIC SYSTEMS DISEASES
AND DISORDERS
Individuals with cardiovascular diseases may present
with the following common complaints, which deserve
attention from health-care professionals:

• Fatigue
• Dyspnea, orthopnea
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• Fever
• Weakness
• Tachycardia and palpitations
• Pallor
• Hypertension
• Chest pain
• Night sweats
• Edema
• Nausea, vomiting, or anorexia
• Anxiety
• Headache
• Claudication

SUMMARY
Cardiovascular and lymphatic diseases and disorders
can affect the normal functioning of the heart with its
vessels and valves, or the blood, blood vessels, and the
lymphatic system. Many of the diseases and disorders
can be prevented with proper diet, exercise, and re-
duction of stress; however, others are related to genet-
ics, of which there is little control. Medical research
has identified new and more efficient treatment
modalities in the past few years. Cardiovascular and
lymphatic diseases may alarm individuals, further
complicating already complex disease processes.
Health-care professionals can help calm clients and
families by offering information when requested.
Teaching is an important aspect of treatment for both
the client and the family.

ONLINE RESOURCES
American Heart Association

http://www.americanheart.org

Aplastic anemia, folic acid deficiency anemia, pernicious anemia

http://www.nhlbi.nih.gov/health/dci/Diseases

Coronary artery disease

http://www.nhlbi.nih.gov/health/dci/Diseases/Cad/CAD_WhatIs.html

Endocarditis

http://www.endocarditis.org/index.html

Hodgkin lymphoma

http://www.cancer.gov/cancertopics/types/hodgkin

Lymphedema

http://www.lymphnet.org

Medical Daily

http://www.medicaldaily.com/facetime-your-heart-your-face-
can-help-diagnose-atrial-fibrillation-300470

Myocarditis Foundation

http://www.myocarditisfoundation.org

National Cancer Institute (cancer staging)

http://www.cancer.gov
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For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

CASE STUDIES
Case Study 1

Mary Beth Plummer calls the medical clinic where you
are employed to make an appointment for her 80-year-
old husband, Jim. Jim has been complaining of short-
ness of breath and fatigue. Mary Beth has noticed
prominent pulsations in the artery in his neck. She also
reports that his ankles tend to swell.

Case Study Questions
1. How soon will you set the requested appointment?

Identify the reason.
2. Is age a factor in Jim’s condition? Explain.
3. What dietary restrictions, if any, might be recom-

mended for Jim?

Case Study 2

Vicki Gabrielli, a single woman who is active both so-
cially and professionally, complains of light-headedness
and palpitations. She is about 70 pounds overweight,
smokes two packs of cigarettes a day, and enjoys fine
dining.

Case Study Questions
1. What circulatory condition might Vicki’s circumstances

and symptoms suggest? What are the contributing 
factors?

2. What diagnostic procedures might be called for in this
situation? What treatment might be indicated?

Case Study 3

Fred and his wife, Marion, both in their mid to late
80s, lived in a motor home and traveled extensively,
towing their car along for local driving when they
stayed in a place for any length of time. Both had con-
gestive heart failure, although Marion seemed to ex-
perience more medical complications than Fred. They
had been grocery shopping and were putting away the
groceries when Fred remembered their prescription
medications were still in the car. He left to get them.
When Marion noted it had been some time since Fred
had gone, she looked out the window of the motor
home. Fred was flat on his back on the ground just out-
side the car. She rushed to his side and noted that he
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was not breathing and seemed to be turning blue. She
ran to the manager’s office, and they called 911.

Case Study Questions
1. What action should take place immediately?
2. Describe the possible complications of congestive

heart failure.
3. What is the prognosis if Fred had a myocardial 

infarction?

Case Study 4

Ron is 57 years old, and he is moderately obese. He is
happily married and has two teenagers, one of whom

is close to being expelled from school. He is the medi-
ator between his daughter and her mother, who is very
anxious about their daughter’s future. Ron’s job is even
more stressful and affords little or no opportunity for
change. Ron is diagnosed with hypertension and notes
that his blood pressure drops within a “more normal”
range on weekends away from work and when the kids
spend the weekend with friends.

Case Study Questions
1. What steps might Ron take to reduce his hypertension?
2. Are there any steps the family might take to relieve

this situation?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term.

1. Inflammation of cardiac 
muscle

2. Inflammation of the sac 
surrounding the heart

3. Inflammation of the heart
valves and chambers

4. Heart suddenly ceases 
to pump

5. Local dilation of a blood 
vessel

6. Inflammation of vein with
thrombus formation

7. Dilated, tortuous veins

Short Answer
1. Can you describe the four types of anemias?

    a. Iron deficiency anemia

    b. Folic acid deficiency anemia

    c. Pernicious anemia

    d. Aplastic anemia

2. What are the identifying characteristics of the four
types of leukemia?

    a. Acute myeloid (myelogenous) leukemia

    b. Acute lymphocytic (lymphoblastic) leukemia

    c. Chronic myeloid (myelogenous) leukemia

    d. Chronic lymphocytic (lymphoblastic) leukemia

3. How would you compare/contrast the following?

    a. Atherosclerosis

    b. Arteriosclerosis

4. What are five risk factors for CAD?

    a.

    b.

    c.

    d.

    e.

     f.

5. Can you list the three forms of angina pectoris and
label the form that is most serious?

    a.

    b.

    c.

6. How would you describe the two stages of essential
hypertension?

    a.

    b.

Multiple Choice
Place a checkmark next to the correct answer.

1. According to the medical community, what constitutes
stage 1 essential hypertension?

a. 120 systolic pressure and 80 diastolic 
pressure

b. Over 140 systolic pressure and over 90 dias-
tolic pressure

c. Obesity, sedentary lifestyle, and being African
American

d. Over 160 systolic pressure and over 100 dias-
tolic pressure

2. What is the classic symptom of myocardial infarction,
especially in men?

a. Hematemesis, dysphagia

b. Crushing chest pain that may radiate to the
left arm, neck, and jaw

c. Tachypnea and heart palpitations

d. Claudication, limb numbness

3. What is the common medication taken sublingually 
or topically for angina pectoris?

a. Nitroglycerin preparations

b. Specific antibiotics

c. Antidiuretics

d. Antispasmodic medication

4. What is the other name for non-Hodgkin disease?

a. Lymphedema

b. Lymphocytopenia

c. Lymphosarcoma

d. Lymphadenitis
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a. Endocarditis

b. Pericarditis

c. Myocarditis

d. Throm-
bophlebitis

e. Cardiac arrest

f. Aneurysm

g. Varicose veins

h. Aplastic anemia

i. Lymphedema
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5. When someone is having atrial fibrillation, what might
they try to reverse the fibrillation?

a. Coughing

b. Taking an aspirin and resting

c. Establishing a cardioversion

d. Drinking a strong cup of coffee

6. Lymphedema is most likely caused by which of the 
following?

a. Hypertension

b. Epstein-Barr virus

c. Chemotherapy and exposure to toxic 
chemicals

d. Surgery, trauma, burns, radiation, allergic 
reactions

7. What condition may now be diagnosed with a facial
scan?

a. Congestive heart failure

b. Angina pectoris

c. Atrial fibrillation

d. Thoracic aortic aneurysm

8. What phrase best describes mitral insufficiency?

a. Blood from the left ventricle flows back into
the left atrium.

b. Blood cannot flow from the left atrium to 
the left ventricle.

c. Blood flows back into the left ventricle, 
causing hypertrophy.

d. Blood from the right ventricle flows back 
into the right atrium.

9. What characterizes endocarditis?

a. Serious pleuritic pain

b. Severe left-sided heart failure

c. Abnormal vegetations on the heart valves

d. Blood flowing back into the left ventricle
causing hypertrophy 

10. What is the primary purpose of lymph nodes?

a. They help to carry blood to and from the
heart.

b. They filter microorganisms and abnormal
cells from the body.

c. They destroy old RBCs when no longer 
necessary.

d. They produce T lymphocytes to help control
cell-mediated immunity. 

Discussion Questions/Personal Reflection
1. Consider the discussion of complementary therapy for

the leukemias. Why might the integration of traditional
and complementary therapies be important? What does
traditional therapy offer that complementary therapy
does not? Vice versa?

2. Discuss the advantages and disadvantages of bone 
marrow transplant. Consider availability, side effects,
and potential for success. Would you choose a bone
marrow transplant? Justify your response.
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13
Respiratory System Diseases

and Disorders
● chapter outline
RESPIRATORY SYSTEM ANATOMY 

AND PHYSIOLOGY REVIEW
UPPER RESPIRATORY DISEASES 

AND DISORDERS
Allergic Rhinitis

Sinusitis

Pharyngitis

Laryngitis

Epiglottitis

Infectious Mononucleosis

Sleep Apnea

LOWER RESPIRATORY DISEASES 
AND DISORDERS
Pneumonia

Legionella Pneumonia (Legionnaires Disease)

Chronic Obstructive Pulmonary Disease:
Pulmonary Emphysema and Chronic
Bronchitis

Asthma

Lung Abscess

Pulmonary Tuberculosis

Pneumoconiosis

Silicosis

Asbestosis

Berylliosis

Anthracosis

Respiratory Mycoses

Pneumothorax (Collapsed Lung)

Atelectasis

Pleurisy (Pleuritis)

Pleural Effusion

Pulmonary Hypertension

Pulmonary Edema

Cor Pulmonale

Pulmonary Embolism

Respiratory Acidosis (Hypercapnia)

Respiratory Alkalosis (Hypocapnia)

Lung Cancer

CHILDHOOD RESPIRATORY DISEASES 
AND DISORDERS
Sudden Infant Death Syndrome

Acute Tonsillitis

Adenoid Hyperplasia

Thrush

Croup

COMMON SYMPTOMS OF RESPIRATORY
DISEASES AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS
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Good timber does not grow with ease. The stronger the wind, the stronger
the trees. 

—J. WILLARD MARRIOTT
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Recall anatomy and physiology of the respiratory

system.
• Recall the signs and symptoms and the treatment

of allergic rhinitis.
• List the causes of sinusitis and possible complemen-

tary therapy.
• Name the most common throat disorder and its 

etiology.
• Describe the treatment for laryngitis.
• Describe epiglottitis and restate its danger. 
• Identify the cause and the confirming diagnosis of

infectious mononucleosis.
• Contrast the three types of pneumonia.
• Recall the etiology of Legionella pneumonia.
• Describe the two diseases identified in chronic 

obstructive pulmonary disease (COPD).
• Recall the three stages of COPD.
• Discuss the treatment and prognosis for asthma.
• Describe the conditions under which a lung abscess

may occur, where they likely occur, and how they
might be prevented.

• Explain the growth of the tuberculosis bacteria in
the lungs.

• Compare the four pneumoconioses, their treatments,
and prognoses.

• Name the three respiratory mycoses.

• Explain treatment modalities for pneumothorax.
• Compare and contrast pneumothorax and atelectasis.
• Define pleurisy and describe its etiology and 

symptoms.
• Differentiate between transudate and exudate fluid

and how it relates to pleural effusion.
• Identify the diagnostic tests for pulmonary 

hypertension.
• Discuss how pulmonary edema may be a medical

emergency.
• Recall the description and the prognosis of cor 

pulmonale.
• Describe the etiology of pulmonary embolism and

how it is a complication of hospitalized individuals.
• Compare and contrast respiratory acidosis and 

respiratory alkalosis.
• Identify the treatment therapies for sleep apnea.
• Recall the incident statistics for lung cancer.
• List the stages of non–small cell lung cancer.
• Review the etiology of sudden infant death syndrome.
• Report the treatment of choice for chronic 

tonsillitis and adenoid hyperplasia.
• Restate the symptoms of thrush and those at 

greatest risk.
• Describe the signs and symptoms of croup.
• Recall at least four common symptoms of 

respiratory diseases and disorders.
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● key words
Alveoli (pulmonary)

(ăl•vē'ō•lī)
Apnea (ăp•nē'ă)
Biotin (bī'ō•tı̆n)
Blastomycosis

(blăs'tō•mī•kō'sı̆s)
Bleb (blĕb)
Clubbing (klŭb'ı̆ng)
Coccidioidomycosis 

(kŏk•sı̆d'ē•oi'dō•mī•kō'sı̆s)
Diaphoresis (dī''ă•fō•rē'sı̆s)
Empyema (ĕm'pī•ē'ma)
Endophthalmitis 

(ěn'dŏf-th l-mī'tı̆s)
Exudate (ĕks'ū•dāt)
Hemoptysis (hē•mŏp'tı̆•sı̆s)
Histoplasmosis

(hīs'tō•plăz•mō'sı̆s)

e

Postural drainage 
(pŏs'tū•răl drā'nı̆j)

Pulmonary infarction
(pŭl'mō•nĕ•rē ı̆n•fark'shŭn)

Rhonchi (rŏng'kī)
Septic (sĕp'tı̆k)
Sputum (spū'tŭm)
Stridor (strī'dŏr)
Thoracentesis (thō''ră•sĕn•tē'sı̆s)
Thoracotomy (thō''răk•ŏt'ō•mē)
Thrombocytosis 

(thrŏm''bō•sī•tō'sı̆s)
Transillumination 

(trăns''ı̆l•lū''mı̆•nā'shŭn)
Transudate (trăns'ū•dāt)
Uvulopalatopharyngoplasty

(ū''vū•lō•păl''ă•tō•fă•rı̆n''gō•plăs'tē)

Hypersomnia (hī''pĕr•sŏm'•nē•ă)
Hypoxia (hī•pŏks'ē•ă)
Hypoxemia (hī•pŏks•ē'mē•ă)
Kyphoscoliosis

(kī''fō•skō''lē•ō'sı̆s)
Malaise (mă•lāz')
Maxillomandibular

advancement 
(măk''sı̆•lō•măn•dı̆b'ū•lăr
ăd•văns'mĕnt)

Nosocomial (nŏs''ō•kō'mē•ăl)
Orthopnea (ŏr•thŏp'nē•ă)
Percussion (pĕr•kŭsh'ŭn)
pH (pē•āitch')
Pleurectomy (ploo•rĕk'tō•mē)
Polycythemia vera 

(pŏl''ē•sī•the'mē•a vē'ră)
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RESPIRATORY SYSTEM ANATOMY
AND PHYSIOLOGY REVIEW
Respiration is essential for life. The body can survive a
fair length of time without food, a few days without
water, but only minutes without air. Figure 13.1 shows
the structure of the respiratory system.

There are two stages involved in the respiratory
process: external and internal respiration. External
respiration is the exchange of two gases within the
lungs. Oxygen that is present in inhaled air is ex-
changed for carbon dioxide that diffuses from the
blood, across cell walls, into the air spaces of the
lungs. The carbon dioxide is then exhaled from the
lungs. Internal respiration is the exchange of oxygen
and carbon dioxide at the cellular level within the or-
gans of the body. Carbon dioxide is a waste product
that results when oxygen and nutrients are metabo-
lized within body cells.

Respiratory System Diseases and Disorders   309

CHAPTER EPISODE—PART I
Amanda was on the venture of a lifetime. At 22, she
found her dream job working for an environmental
firm in the great state of Alaska. She was making the
move and traveling by car to Anchorage, Alaska, from
Olympia, Washington. Her brother, Paal, was accom-
panying her on this trek. Because money was short,
they camped most of the way, unless the weather was
really bad. Paal, aged 24, felt proud to be “the leader”
in this venture, looking out for his little sister. The
problem, though, was that Paal smoked like a chimney.
Although Amanda kept her window down a bit, the
smoke was really getting to her.

•  What are the possible stresses that Amanda might be
feeling?

•  What dangers are there from Paal’s smoking?

Bronchiole alveoli  

Middle conchae

Inferior conchae

Opening of 
eustacian tube

Nasopharynx

Soft palate

Larynx and
vocal cords

Trachea

Left lung

Left bronchus

Superior lobe

Inferior lobe

Diaphragm

Sphenoid sinus

Frontal sinus

Superior conchae

Nasal cavity

Nostril

Epiglottis

Right lung

Right bronchus

Superior lobe

Middle lobe

Inferior lobe

Heart

Muscles attached
to diaphragm

Figure 13.1  The respiratory system.
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The respiratory system is divided between the upper
respiratory tract and the lower respiratory tract. The
upper tract is composed of the organs located outside
the chest cavity: the nose and nasal cavities, pharynx,
larynx, and upper trachea (Fig. 13.2). The lower tract
is composed of the organs located inside the chest cav-
ity: the lower trachea, bronchi, bronchioles, alveoli 
(microscopic air sacs in the lung), and lungs. Addi-
tional parts of the lower tract are the pleural mem-
branes and the respiratory muscles that form the chest
cavity (see Fig. 13.1).

Air enters the nose, which is composed of bone and
cartilage and contains ciliated epithelium and cells
where the air is humidified and warmed. Tiny hairs just

inside the nostrils help prevent particles of dust from
entering the nasal cavities. The nasal septum separates
the two sides of the nose. The nasal cavities are lined
with a membrane that creates mucus designed to fur-
ther trap bacteria and air pollutants. The upper nasal
cavities contain the olfactory receptors that detect
odors. Olfactory nerves pass through the ethmoid bone
into the brain. The paranasal sinuses, the air cavities in
the maxillae, frontal, sphenoid, and ethmoid bones,
function to lighten the skull and provide resonance for
the voice. These sinuses contain several drainage open-
ings where mucus drains into the nasal cavity.

The pharynx, or throat, is divided into three parts: the
nasopharynx, the oropharynx, and the laryngopharynx.
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Figure 13.2  Midsagittal section of the head and neck showing the structures of the upper respiratory tract. (From Scanlon, VC,

and Sanders, T: Understanding Human Structure and Function, ed. 5. Philadelphia: F.A. Davis, 2007, p 345, with permission.)
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The nasopharynx is the passageway for air only. The
adenoids are located in the nasopharynx. The soft
palate within the nasopharynx prevents food from
going up into the nasopharynx. The oropharynx con-
tains the palatine tonsils at the base of the tongue, and
the laryngopharynx opens into the larynx and into the
esophagus.

The larynx, or voice box, serves as an air passageway
and allows for speaking. Cartilage in the larynx pre-
vents the collapse of the larynx, which must stay open
for air passage. The epiglottis, located at the top of the
larynx, closes over to prevent the entry of food into the
larynx. The vocal cords are located on either side of
the glottis.

The trachea contains C-shaped cartilage that keeps
the windpipe open for air passage yet allows food to
pass through to the esophagus, which is located be-
hind the trachea. The trachea extends downward into
the chest cavity where it splits into the right and left
bronchus. These bronchi branch into secondary
bronchi leading into the right and left lungs to form
the bronchial tree. The branches become smaller,
forming bronchioles that terminate in clusters of
alveoli, the air sacs of the lungs (see Fig. 13.1). The
millions of tiny alveoli (only one cell thick) in each
lung are important for respiration. They house
macrophages to phagocytize any foreign pathogens
that might have made it all the way to the lungs. They
also permit the diffusion of gases between air in the

alveoli and blood in the pulmonary capillaries (also
only one cell thick).

The lungs, located on either side of the heart, are
protected by the rib cage and rest on the diaphragm.
They are lined with pleural membranes. The parietal
pleura lines the chest wall, while the visceral pleura is
on the surface of the lung. Pleura serve to prevent fric-
tion and keep the two membranes together during
breathing. The lungs are soft and cone-shaped and take
up most of the thoracic cavity. The lobes of the lung
(three on the right and two on the left) contain the
bronchial tree.

Upper Respiratory
Diseases and Disorders

ALLERGIC RHINITIS
ICD-10: J30.9

Description
Rhinitis is inflammation of the nasal membranes. Aller-
gic rhinitis is the most common type of rhinitis, affecting
about 40 to 50 million people in the United States. It
occurs when there is an allergic reaction to particles in
the air. The immune system attacks the particles, causing
sneezing and rhinorrhea. The eyes, ears, sinuses, and
throat can become inflamed as well. It can be acute or
chronic.

Etiology
The inflammation resulting from rhinitis is triggered by
an immunoglobulin E (IgE)–mediated response to an
allergen, such as pollen, dust, animal dander, smoke, or
mold. When the reaction is caused by pollen, the name
hay fever is often used. Pollens that cause a reaction vary
among persons and regions. Hot, dry, windy weather
with increased amounts of pollen in the air from trees,
grasses, and ragweed produce the most symptoms. Al-
lergic rhinitis can coexist with eczema, asthma, and nasal
polyps. There is a strong genetic component to allergic
rhinitis, especially if a parent has the same problem.

Signs and Symptoms
Commonly there is nasal congestion, sneezing, and rhi-
norrhea. Coughing, headache, and itching of the nose,
mouth, eyes, throat, or skin may be seen. Some have a
sore throat and their eyes tear. Others have what is
called “allergic shiners,” or dark circles under their eyes
from vasodilation and nasal congestion.

Diagnostic Procedures
A physical examination should identify a history of
the symptoms. Primary care providers (PCPs) will
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want to know whether the symptoms vary according
to time of day or the season, exposure to pets or other
allergens, and diet changes. Allergy testing may be
performed to determine the cause. Skin testing is
most likely and may include the prick or patch
method. Blood testing may reveal elevated IgE levels
and an elevated eosinophil count, which further sup-
ports the diagnosis.

Treatment
The management of allergic rhinitis consists of environ-
mental control measures and allergen avoidance, med-
ications, and immunotherapy or desensitization
treatment. Controlling the environment and avoiding
the allergen can be difficult but is worth the effort once
the allergen has been identified. Medications are fre-
quently prescribed and may include some over-the-
counter drugs. Oral antihistamines, decongestants, or
both may be necessary. Regular use of an intranasal
steroid spray (even when symptoms are not present)
may be appropriate for some clients with chronic aller-
gic rhinitis. Immunotherapy treatment with allergy
shots helps reduce symptoms and medication require-
ments. It can take as long as 6 to 12 months to notice a
difference, however, and therapy may need to continue
for a few years.

Complementary Therapy
Integrative medicine practitioners recommend the
easiest route of treatment first, which includes remov-
ing or avoiding the allergen as much as possible. They
also recommend following an anti-inflammatory 
diet, decreasing dairy protein and total protein intake,
and increasing hydration. Cromolyn sodium nasal
spray (NasalCrom), available over the counter, is 
recommended.

CLIENT COMMUNICATION

Clients with allergic rhinitis may be quite miser-
able by the time they seek medical attention. The
disease can lead to otitis media or acute sinusitis.
Explain to individuals how to protect their
homes and environment from allergens as much
as possible.

Prognosis
The prognosis for allergic rhinitis is usually good
when clients respond to the steps identified in treat-
ment. Prevention of recurrence and complications is
important.

Prevention
Avoidance of known allergens and treatment man-
agement, even when symptoms are not present, is 
important.

SINUSITIS
ICD-10: J32.9

Description
Sinusitis is inflammation of the paranasal sinus. The
condition may be acute, subacute, chronic, allergic, or
hyperplastic. Acute sinusitis generally is caused by the
common cold and lingers in the subacute form in about
10% of cases. Chronic sinusitis follows a viral or bacte-
rial infection. Allergic sinusitis often accompanies 
allergic rhinitis. Hyperplastic sinusitis is a combination
of purulent acute sinusitis and allergic sinusitis.

Etiology
Sinusitis is usually caused by pneumococcal, streptococ-
cal, or Haemophilus influenzae bacterial infections. The
infection may spread to the sinuses when an individual
has a cold, usually because of excessive nose blowing. 
Sinusitis also can result from swimming or diving, dental
abscess or tooth extractions, or nasal allergies. Chronic
sinusitis may be caused by the same etiologic factors as
acute sinusitis but more frequently is caused by staphy-
lococcal and gram-negative bacteria. These bacteria may
be seen in hospital intensive care clients. Fungi are 
becoming an increasing cause of chronic sinusitis, espe-
cially in individuals with weakened immune systems.
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Understanding Nosebleeds

Nosebleed, or epistaxis, is more likely a symptom rather
than a disorder or disease. Bleeding from the nose is more
common in winter months, which are likely cold and dry.
It is more common in children and older adults. Nosebleeds
are usually not considered serious, but some circumstances
call for medical attention because of possible underlying
causes:

• Repeated nosebleeds
• Syncope
• Hematemesis or hemoptysis

Nosebleeds commonly occur due to nose picking or nose
trauma but may be secondary to rhinitis, hypertension,
chemotherapy treatment, certain illnesses, and blood-thin-
ning medications. Secondary nosebleeds should be reported
to a medical professional.

To treat a nosebleed, have the client lean forward and
press the soft portion of the nostrils against the septum for
10 minutes (pinch the nose). Apply cold, wet compresses.
A vasoconstricting agent such as epinephrine on a cotton
ball may be applied to the bleeding site. Cauterization or
petrolatum gauze nasal packing may be needed. After the
bleeding has stopped, instruct the client to try to prevent
any further irritation to the nose for as long as possible. This
includes avoiding sneezing, nose blowing, and coughing.
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Signs and Symptoms
Signs and symptoms depend on which sinuses are af-
fected and whether the sinus infection is acute or
chronic, but an individual with acute or chronic sinusitis
may exhibit the following symptoms: nasal congestion;
pain; tenderness, redness, and swelling over the involved
sinus; purulent nasal discharge or postnasal drip;
headache; generalized feeling of illness, or malaise;
and a nonproductive cough. A low-grade fever also may
be present. Allergic sinusitis may be accompanied by
watering eyes and sneezing. Purulent nasal discharge
lasting more than 3 weeks following an acute infection
suggests subacute sinusitis.

Diagnostic Procedures
A nasal examination is commonly performed. A speci-
men of nasal secretions may be taken for culture to
identify any infectious agent. X-rays and inspection of
a cavity by passing a light through its walls, or transil-
lumination, may show clouding of the involved sinus.
A computed tomography (CT) scan, which is more
sensitive than routine x-rays, aids in diagnosing sus-
pected complications.

Treatment
Analgesics for pain relief, decongestants, and antibiotics
for control of bacterial infection are typically the treat-
ments of choice. Clients are encouraged to drink plenty
of fluids to help liquefy secretions. The application of
heat over the affected sinus may be helpful.

Complementary Therapy
Advise clients to drink plenty of water and hydrating bev-
erages. Recommend hot herbal tea. Tell clients to inhale
steam two to four times per day for about 10 minutes 
by leaning over a bowl of hot water or using a steam 
vaporizer. Also suggest that taking a hot, steamy
shower may also help provide relief. Encourage clients
to reduce stress and to eat a diet rich in antioxidants,
especially fresh, dark-colored fruits and vegetables to
help strengthen their immune system.

CLIENT COMMUNICATION

Discuss any prescribed antibiotic therapy with
clients. Encourage resting, drinking plenty of fluids,
and reducing stress as much as possible.

Prognosis
The prognosis is good. Sinusitis is an uncomfortable
condition, but with proper care, it usually does not
last long.

Prevention
Prevention of a sinus infection depends on its cause.
Remind clients to avoid contracting upper respiratory

tract infections by maintaining strict hand-washing
habits and avoiding those with a cold. Clients should
have a yearly Hib (influenza) vaccination and should be
prepared for seasonal allergy attacks.

PHARYNGITIS
ICD-10: J02.9

Description
Pharyngitis, inflammation of the pharynx, is the most
common throat disorder and may be acute or chronic.
On average, children experience sore throats about five
times a year, adults twice a year.

Etiology
Acute pharyngitis can be caused by any number of bac-
terial or viral infections, with viral infections being the
most common. Streptococcus pyogenes (which causes strep
throat) is the most common of many possible bacterial
pathogens; influenza virus and common cold viruses are
the most common viral pathogens causing the condi-
tion. Less common is infection with bacteria from gon-
orrhea or chlamydia spread during oral sex. Acute
pharyngitis also may arise secondary to systemic viral
infections, such as measles or chickenpox. Noninfec-
tious causes of the disease include trauma to the mucosa
of the pharynx from heat, sharp objects, or chemical 
irritants. Chronic pharyngitis is more likely to have a
noninfectious origin and is often associated with per-
sistent cough, allergy, or acid reflux.

Signs and Symptoms
The hallmark of acute pharyngitis is a sore throat. The
pain may be mild or of such severity that swallowing
becomes difficult. Accompanying symptoms may in-
clude malaise, fever, headache, muscle and joint pain,
coryza or cold, and rhinorrhea.

Diagnostic Procedures
Physical examination of the pharynx typically reveals
red, swollen mucous membranes. In severe cases, pus-
tular ulcerations of the pharyngeal wall may be evident.
See Figure 13.3 for an example of strep throat. A throat
culture is usually performed to identify the infecting 
organism. This culture generally takes up to 24 hours
for results, but a 10- to 15-minute in-clinic rapid test
(not quite as reliable) can also be obtained.

Treatment
Antibiotics are generally prescribed if the source of the
infection is determined to be bacterial. Otherwise,
treatment is symptomatic and typically includes the use
of warm saline gargles, analgesics, and drugs to relieve
fever (antipyretics). Bed rest and adequate fluid intake
may be advised.
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Complementary Therapy
Gargling with warm water, one-quarter teaspoon of
turmeric powder, and a pinch of salt may help. Aro-
matherapy that includes inhalation with lavender, thyme,
eucalyptus, and sandalwood is often used. The client
should drink herbal teas, diluted fruit juices, and broth.

CLIENT COMMUNICATION

A sore throat caused by a streptococcal infection
must be identified and treated to prevent such com-
plications as rheumatic fever, tonsil abscess, or acute
glomerulonephritis.

Prognosis
The prognosis for most forms of pharyngitis is generally
good. Uncomplicated pharyngitis usually subsides in 3
to 10 days. Serious complications, such as rheumatic
fever and glomerulonephritis, may result from untreated
acute streptococcal pharyngitis. Therefore, antibiotic
therapy must be continued until the medication is gone.

Prevention
There are no specific preventive measures for pharyngi-
tis. Some of the common ways to protect against strep
throat are covering the mouth when sneezing or cough-
ing, maintaining strict hand-washing habits to avoid
contracting upper respiratory tract infections, and
avoiding those with a cold. The use of both male and
female condoms can prevent the spread of the bacteria
during oral sex. Irritating substances, such as cigarette
smoke and any known allergens, should be avoided.

LARYNGITIS
ICD-10: J04.0

Description
Laryngitis is inflammation of the laryngeal mucosa and
the vocal cords, causing a hoarse voice; it may be acute

or chronic. Most of the time, laryngitis comes on quickly
and lasts no more than 2 weeks. Chronic cases last 
2 weeks or longer.

Etiology
Acute laryngitis may result from bacterial or viral in-
fections, with colds and influenza being the most com-
mon. It may occur as a complication of acute rhinitis
or pharyngitis. Excessive use of the voice or the in-
halation of dust and chemical irritants is also a cause.
Acid reflux, or gastroesophageal reflux disease
(GERD), causes the most common type of chronic
laryngitis—reflux laryngitis. Chronic laryngitis also
may be caused by more severe problems, such as nerve
damage, sores, polyps, or hard and thick lumps (nod-
ules) on the vocal cords.

Signs and Symptoms
Hoarseness or a complete lack of normal voice is a com-
mon sign. Also, there may be pain, dry cough, fever,
and malaise.

Diagnostic Procedures
A physical examination includes information about
when and how the laryngitis began. Laryngoscopy typ-
ically reveals red, inflamed, and possibly hemorrhagic
vocal cords.

Treatment
Resting the voice is necessary for successful treatment.
Any underlying disease or disorder must be diagnosed
and treated. Antibiotic therapy may be necessary if 
a bacterial infection is causing the condition. Med-
ications to reduce acid reflux may be prescribed.
Analgesics and cough suppressants may provide
symptomatic relief.

Complementary Therapy
See “Pharyngitis.”

CLIENT COMMUNICATION

Maintaining adequate humidity in a room can be
helpful. Speech training may be necessary if the
laryngitis is caused by the way a person speaks or
sings.

Prognosis
The prognosis for acute laryngitis is good with proper
treatment. The prognosis for chronic laryngitis varies
according to the underlying cause and its prevention.

Prevention
Preventive measures for acute or chronic laryngitis 
include avoiding misuse or overuse of the voice and
avoiding irritants, such as cigarette smoke, alcohol,
and extremes of air temperature.
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Figure 13.3  Inflammation of the oropharynx and petechiae, or
small red spots on the soft palate caused by strep throat. (Hardin

MD. University of Iowa and the Centers for Disease Control and Prevention. http://

www.lib.uiowa.edu/hardin/Md/cdc/3185.html.)
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EPIGLOTTITIS
ICD-10: J05.11

Description
Epiglottitis occurs when the epiglottis covering the
windpipe swells and blocks the flow of air into the
lungs. It is life-threatening.

Etiology
Infection with Haemophilus influenzae type b (Hib)
is the most common cause, followed by burns from
hot liquids and direct injury to the throat. Other bac-
teria and viruses that cause epiglottitis are pneumo-
coccus; streptococcus A, B, and C; Candida albicans;
and varicella zoster. Swallowing a foreign object and
smoking crack cocaine and heroin may also cause
epiglottitis.

Signs and Symptoms
Onset of symptoms is sudden. Likely symptoms include
sore throat, painful swallowing, fever, drooling, hoarse-
ness, dyspnea, and cyanosis.

Diagnostic Procedures
Once the airway is open and the condition is stable, the
throat is examined with a flexible fiberoptic tube. A
blood test and throat culture are likely taken to establish
the cause of any infection.

Treatment
The first priority is to establish a clear passage for air;
this may include a mask to deliver oxygen to the lungs
or a breathing tube placed into the windpipe through
the nose or mouth. In severe cases, a tracheotomy may
be performed. If infection is the cause, antibiotics will
be given.

Complementary Therapy
There is no known complementary therapy.

CLIENT COMMUNICATION

Explain procedures to clients; reassurance is helpful
to calm the anxiety felt by clients when they have
difficulty breathing.

Prognosis
Epiglottitis is a medical emergency. Fortunately, 
the availability of routine Hib immunization has
greatly reduced the number of instances of epiglotti-
tis. Those with weakened immune systems are more
susceptible.

Prevention
Immunization with the Hib vaccine is an effective way
to prevent epiglottitis. It is always best not to share

personal items and to wash hands frequently in order
to prevent infection of any kind.

INFECTIOUS MONONUCLEOSIS
ICD-10: B27.90

Description
Infectious mononucleosis is an acute infectious disease
characterized by sore throat, fever, and swollen cervical
lymph glands. The disease primarily affects adolescents
and young adults. It is also called glandular fever.

Etiology
Infectious mononucleosis is caused by the Epstein-Barr
virus (EBV). This virus is shed in the saliva of infected
individuals and is usually spread through the oropha-
ryngeal route (this is why it’s called the “kissing dis-
ease”). Once in the body, EBV infects B lymphocytes,
a type of white cell found in the lymph, blood, and con-
nective tissue; these are important components of the
body’s immune system. Infectious mononucleosis is
most likely contagious for a period before symptoms 
develop until the fever subsides and the oropharyngeal
lesions disappear.

Signs and Symptoms
Initial symptoms are usually vague, mimic those of
other diseases, and may include malaise, anorexia, and
chills. After 3 to 5 days, sore throat, fever, and swollen
lymph glands in the throat and neck occur. Early in
the infection, a rash that resembles rubella sometimes
develops.

Diagnostic Procedures
A thorough client history and physical examination are
essential to rule out closely related disorders and will re-
veal the triad of symptoms: sore throat, fever, and swollen
lymph glands. A blood test is necessary to confirm the
diagnosis. It will show increased numbers of leukocytes,
lymphocytes, monocytes, and antibodies to EBV.

Treatment
Treatment is supportive because mononucleosis resists
prevention and antimicrobial treatment. Bed rest may
be indicated during the acute phase, but clients may still
need to lessen their activities in order to avoid potential
injury to the softened and enlarged spleen until the dis-
ease completely subsides. Analgesics may be recom-
mended for headache and sore throat. Warm saline
gargles are also helpful.

Complementary Therapy
Bed rest is especially important in the acute phase of
the infection. It is recommended that clients drink
plenty of water, filtered to remove chlorine, heavy
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metals, benzene, lead, and mercury, and eat organic
meats, eggs, milk, and poultry that contain no growth
hormones or antibiotics. Vitamin supplements may be
recommended.

CLIENT COMMUNICATION

Stress adequate rest and reduction of activities.
Clients may suffer from ongoing fatigue during
much of the period of infection and tend to resume
normal activity too quickly.

Prognosis
The prognosis is excellent, but recovery may take several
weeks or months. Once infected with EBV, the virus
remains—usually in a dormant state—for life. If the
virus does reactivate, it does not cause illness. Mononu-
cleosis sometimes leads to a serious condition called
chronic active EBV infection, which causes illness more
than 6 months after the initial diagnosis.

Prevention
The best prevention is to avoid oral-pharyngeal contact
with a known EBV-infected person. The EBV virus is
spread when saliva from an infected person gets into
another person’s mouth, so do not share dishes or eating
utensils with someone who has mononucleosis. 

SLEEP APNEA
ICD-10: G47.XX*

Description
Sleep apnea is potentially dangerous and occurs when
an individual’s breathing during sleep repeatedly stops
and starts. The condition often is accompanied by snor-
ing loud enough to disturb partners. There are three
forms: obstructive sleep apnea, in which the throat muscles
relax; central sleep apnea, in which the brain does not send
the proper signals to the muscles that control breathing;
and complex apnea, which is a combination of both. It is
more common in males and in older adults.

Etiology
In obstructive sleep apnea, when the muscles in the
back of the throat relax, the airway narrows and breath-
ing temporarily stops. The brain senses the inability to
breathe and causes the individual to awaken and take a
breath. This occurrence may happen as many as 30
times per hour all night long. Repeated incidences cause
the oxygen level in the blood to fall. Because sleep is so
disturbed (even though most do not recall waking up
to breathe), individuals may feel sleep deprived and have
difficulty functioning throughout the day. Obstructive

sleep apnea is the most common form. In central sleep
apnea, the most common cause is heart disease. Com-
plex sleep apnea shares the cause in both obstructive and
central sleep apneas.

Signs and Symptoms
The symptoms are loud snoring; hypersomnia; ob-
served periods of breathing cessation during sleep;
abrupt awakenings with shortness of breath; morning
headache, dry mouth, sore throat; and insomnia.

Diagnostic Procedures
During a history and physical examination, the primary
care provider likely will refer the client to a sleep spe-
cialist. The most common testing includes a nocturnal
polysomnography or sleep study, oximetry to measure
the level of oxygen in the blood, and portable cardiores-
piratory monitoring. These steps are generally per-
formed in a sleep center when individuals are carefully
observed during their sleep.

Treatment
A continuous positive airway pressure (CPAP) machine
is often prescribed. The machine delivers air pressure
through a mask over the nose during sleep to keep airway
passages open, thus preventing sleep apnea and snoring.
Most CPAP units offer adjustable airway pressure and a
humidifier. Sometimes the client is referred to a dental
specialist who makes an oral appliance to be worn at
night. The appliance opens the throat by bringing the jaw
forward. If surgery is necessary in extreme causes, it will
involve uvulopalatopharyngoplasty (UPPP), maxil-
lomandibular advancement, or tracheostomy.

Complementary Therapy
While no complementary therapy is recognized, most
health-care practitioners agree that losing weight is the
first step to decreasing incidences of sleep apnea.

CLIENT COMMUNICATION

Remind clients about losing weight, avoiding alco-
hol, sleeping on their sides, and properly using any
medications that may also have been prescribed.
Sleep apnea is frustrating, and many individuals do
not do well with the CPAP machine. They report
having difficulty getting comfortable, the noise of
the machine disturbing their sleep, and taking it off
before the night has ended.

Prognosis
The prognosis for sleep apnea is complicated. Because
treatment is not always successful, clients often give up
trying. Some sleep specialists report that 4 hours a night
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using the CPAP is a success. Dental specialists who 
design oral appliances report that their oral appliances
are effective throughout the entire night in most cases.
The surgeries suggested are extensive, have their own
complications, and are not always successful in creating
a cure for sleep apnea. Untreated sleep apnea can cause
cardiovascular difficulties, daytime fatigue, and compli-
cations with medications and surgery. Anyone receiving
any type of sedation for a surgical procedure must notify
surgeons of their sleep apnea in order to prevent the
risks from anesthesia.

Prevention
There is no prevention for sleep apnea other than to lose
weight, avoid alcohol and tranquilizers, sleep on the
side or abdomen, and keep nasal passages open at night.
Sleep apnea worsens with age.

Lower Respiratory
Diseases and Disorders

PNEUMONIA
ICD-10: J18.9

Description
Pneumonia is an acute inflammation of the respiratory
bronchioles, alveolar ducts, alveolar sacs, and alveoli of
the lung. The inflammation may be either unilateral or
bilateral and involve all or a portion of the affected lung.
Pneumonia once was the leading cause of death in the
United States, but modern antibiotics greatly lessened
the incidence of the disease. However, pneumonia still
affects close to 4 million people each year and causes
death for almost 60,000 individuals yearly in the United
States. People over age 65 and those with depressed 
immunity are at greater risk. Pneumonia is often further
identified as follows:

Lobar pneumonia: affects one or more lobes of the lung
Bronchopneumonia: also known as lobular pneumonia;

bacterial form of the disease
Interstitial pneumonia: characterized by progressive

scarring of both lungs

Etiology
Pneumonia may be caused by microorganisms, such as
bacteria, viruses, fungi, protozoa, or rickettsiae. Viral and
bacterial pneumonia are the two main types, with bacte-
rial pneumonia being more serious. The most common
cause of bacterial pneumonia is Streptococcus pneumoniae
followed by Haemophilus influenzae. The disease also may
arise secondary to other systemic diseases or may be in-
duced by a variety of noninfectious agents, such as chem-
icals and dusts. Most of the microbial and noninfectious

agents that cause pneumonia are either inhaled from the
air or aspirated from the nasopharynx and oropharynx.
The term aspiration pneumonia, however, is usually re-
served for pneumonia caused by irritation from large
quantities of foreign matter, especially gastric contents,
drawn into the lungs. In children, viral pneumonias occur
more frequently than bacterial pneumonias and often fol-
low an upper respiratory viral infection.

Certain pneumonias are far more likely to be acquired
during hospitalization and are called nosocomial,
or hospital-acquired, infections. Other pneumonias
occur more frequently in school environments or mili-
tary settings.

Signs and Symptoms
Symptoms vary greatly; however, the cardinal symp-
toms are coughing, sputum production (substance
produced by coughing), pleuritic chest pain, shaking
chills, and fever. Accompanying symptoms may include
an abnormal crackling sound heard on auscultation of
the lungs. This sound is often referred to as rales but
more accurately is called coarse or fine crackles. There will
be dyspnea or labored and difficult breathing, cyanosis,
and generalized weakness.

Diagnostic Procedures
A medical history and complete physical examination
are performed. A chest x-ray, taken in most suspected
cases of pneumonia, typically indicates the presence of
infiltrates, the extent of lung involvement, and any com-
plications present (Fig. 13.4). Sputum smears and blood
cultures usually are done to isolate the suspected mi-
croorganism.

Treatment
The treatment varies with the etiology. Antibiotics are
prescribed for bacterial pneumonia and antifungal med-
ications if fungus is the cause. Supporting therapy for
most types of pneumonia may include humidified oxy-
gen therapy, mechanical ventilation, a high-calorie diet,
increased fluid intake, bed rest, and analgesics. Bronchial
hygiene or chest physiotherapy using a variety of non-
invasive techniques to help improve the gas exchange in
the lungs and remove secretions is instituted. Bronchial
hygiene likely includes postural drainage with percus-
sion and vibration. In postural drainage, the individual
is required to assume a variety of positions to facilitate
drainage of secretions in the lobes of the lungs or the
bronchial passages. Percussion and vibration consists of
tapping, clapping, or shaking the chest area over the lung
segment to force secretions into larger airways.

Complementary Therapy
Supplements that strengthen the immune system can
help shorten pneumonia infections, decrease their
severity, and reduce lingering symptoms.
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CLIENT COMMUNICATION

Caution clients on the seriousness of the illness.
Remind them to seek additional treatment if there
are any complications. Show clients how to cough
and to perform deep-breathing exercises. Teach
them to properly dispose of tissues in which they
have sneezed or coughed. Encourage frequent hand
washing.

Prognosis
The prognosis varies with etiology. If the pneumonia
is secondary to another disease or if clients are already
debilitated, the prognosis may be poor. A similar
prognosis exists for influenza-caused pneumonia, 
especially among elderly persons. A frequent compli-
cation of influenza-caused pneumonia is lung abscess.
When the cause of pneumonia is bacterial, that same
bacteria may enter the bloodstream, causing other 
infections.

Prevention
Those who are at higher-than-normal risk, such as eld-
erly clients; those with a chronic illness; and those with
a weakened immune system should receive the pneu-
mococcal vaccine.

LEGIONELLA PNEUMONIA
(LEGIONNAIRES DISEASE)

ICD-10: A48.1

Description
A Legionella infection is an acute bronchopneumonia
disease. There are two forms of the condition: Legion-
naires disease and Pontiac fever. Legionnaires disease
is named after an epidemic outbreak of the illness that
killed 34 people and sickened more than 200 attending
an American Legion convention in Philadelphia in July
1976. The disease may be mild and self-limiting, as in
the case of Pontiac fever, or may produce a pneumonia
severe enough to be fatal. According to the Centers for
Disease Control and Prevention (CDC), between 8,000
and 18,000 people are hospitalized with Legionnaires
disease each year in the United States. 

Etiology
Legionella infection is caused by the gram-negative
bacillus Legionella pneumophila. Other closely related
bacteria within the genus Legionella also can produce
outbreaks of the disease that are clinically indistinguish-
able from classic Legionnaires disease. The Legionella
bacteria thrive primarily in warm aquatic environments
such as in hot tubs, cooling towers, hot water tanks,
large plumbing systems, or parts of the air-conditioning
systems of large buildings. Individuals get the infection
from inhaling a mist or vapor from aerosolized water
droplets that house the bacteria. The bacteria does not
spread from person to person. The bacteria for Legion-
naires disease has an incubation period of about 1 week.
Predisposing factors include smoking and prior physical
debilitation, especially among those with chronic ob-
structive pulmonary disease, individuals with suppressed
immune systems, and alcoholism.

Signs and Symptoms
The early symptoms of Legionella infection usually 
develop within 2 to 10 days after exposure and are 
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Figure 13.4  The anteroposterior chest x-ray reveals early left
lower lobe pneumonia with unknown etiology. (Centers for Disease

Control and Prevention. Dr. Thomas Hooten, 1978.)

Understanding ARDS

Acute respiratory distress syndrome (ARDS) is sudden,
life-threatening lung failure. ARDS occurs when the alve-
oli become inflamed and filled with liquid, causing their
collapse. Gas exchange ceases, and the body is starved for
oxygen. ARDS is a syndrome rather than a disease. It most
often occurs within 24 to 48 hours of injury or illness, and
the intensity and duration varies from person to person.
The mortality rate ranges from 35% to 50%, in most cases
as a result of underlying disease or mechanical ventilation
complications.
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nonspecific. Symptoms may include malaise, headache,
nausea, aching muscles, and high fever. A nonproduc-
tive cough develops, which later produces grayish and
nonpurulent sputum. Persons with Pontiac fever usually
recover in 2 to 5 days without treatment.

Diagnostic Procedures
Fine crackles are heard on auscultation. A chest x-ray 
reveals pneumonia. The most commonly used laboratory
test for diagnosis is the urinary antigen test, which detects
Legionella bacteria from a urine specimen. Sputum direct
fluorescent antibody (DFA) stains show Legionella. Lab-
oratory studies may show elevated leukocytes, erythrocyte
sedimentation rate (ESR), and liver enzyme activity.
Bronchial washings and blood and pleural fluid cultures
rule out other pulmonary infections.

Treatment
Antibiotic therapy is typically started even before the
disease is definitely diagnosed. Antipyretics, fluid re-
placement, and oxygen therapy may be used.

Complementary Therapy
See “Pneumonia.”

CLIENT COMMUNICATION

Remind clients to take all the prescribed antibiotics,
tell them the disease is not contagious, and have
them return for follow-up to make certain the in-
fection is gone.

Prognosis
The prognosis is usually good if treatment is initiated
early in the course of the disease and if individuals are
in good health otherwise. Even so, response to treat-
ment is usually slow. Complications may include pneu-
monia, hypoxia (insufficient oxygenation of the blood),
delirium, heart failure, and shock. Shock usually is fatal.

Prevention
Prevention includes detecting and eradicating Legionella
bacteria from environments that may potentially in-
fect people. Because smokers are much more likely to
contract Legionella pneumonia, smoking cessation is
recommended.

CHRONIC OBSTRUCTIVE
PULMONARY DISEASE:
PULMONARY EMPHYSEMA 
AND CHRONIC BRONCHITIS

ICD-10: J44.1 (COPD)

ICD-10: J43.9 (PULMONARY EMPHYSEMA)

ICD-10: J41.0 (CHRONIC BRONCHITIS)

Description
Chronic obstructive pulmonary disease (COPD) is a
functional diagnosis given to any pathological process
that decreases the ability of the lungs and bronchi to
perform their function of ventilation. It is an umbrella
term that includes pulmonary emphysema and chronic
bronchitis. COPD affects 15 million Americans. The
disease has declined some for men but has remained
steady for women. It is a common cause of death and
disability in the United States.

Pulmonary emphysema is the permanent enlarge-
ment of the air spaces beyond the terminal bronchioles
resulting from destruction of alveolar walls (Fig. 13.5).
As a consequence of this destruction, the lungs slowly
lose their normal elasticity. Air reaches the alveoli in the
lungs during inhalation but may not be able to escape
during exhalation. Evidence suggests that some forms
of emphysema may be hereditary. In rare instances, em-
physema is associated with a deficiency of a1-antitrypsin,
a protein that plays a role in maintaining lung elasticity.

Chronic bronchitis is inflammation of the bronchial
mucous membranes, causing the lining to thicken and
generating a chronically productive cough. It is charac-
terized by hypertrophy and hyperplasia of bronchial
mucous glands, damage to the microscopic hairlike ex-
tensions of cells lining the interior of the bronchi
(bronchial cilia), and narrowing of the bronchial air-
ways. The passageways become clogged with mucus.

Etiology
Other diseases that may lead to COPD include chronic
asthma, bronchiectasis, silicosis, and pulmonary tuber-
culosis. Smoking, prolonged exposure to polluted air,
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CHAPTER EPISODE—PART II
Amanda’s car was making the trip fine. With help
from their parents, she and her brother had planned
well. They had food and water in the car, they had
AAA plan their route with appropriate stops, and they
were seeing wonderful things—a golden eagle by the

road on an old tree stump, herds of elk, tons of trucks
on the Alcan highway, and many hunters. But all was
not good. Paal thought Amanda didn’t drive fast
enough; Amanda knew Paal drove way too fast around
the curves with no centerlines when he was at the
wheel, and the nonstop smoking continued. Amanda
thought she was catching a cold; her nose was stuffy
and she had a cough.

•  Amanda’s symptoms might signal what problem?
•  What can Amanda do about any of those possibilities?
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respiratory infections, and allergies are predisposing 
factors in this disease. Occupational risk factors include
exposure to textile dust fibers and certain petrochemicals.

Signs and Symptoms
COPD tends to develop insidiously, so no symptoms
may be present initially until lung damage has already
occurred. Later, a person may tire easily while exercising
or doing strenuous work. The chest tightens and dysp-
nea on minimal exertion then develops. Chronic cough,
chest tightness, and increased mucus production are 
exhibited.

A chronic cough with sputum production is the clas-
sic symptom of chronic bronchitis. A client with
chronic bronchitis may have only a minimal increase in
airway resistance. As the disease progresses, the airway
resistance becomes greater. Weight gain due to edema
and cyanosis, tachypnea, and wheezing may also be 
evident.

A characteristic “barrel chest” is often seen in pul-
monary emphysema. The appearance of the barrel chest
is the result of lungs chronically overinflated with air,
causing the rib cage to stay partially expanded.

Two identifiers common in COPD are “blue bloater”
and “pink puffer.” A blue bloater describes a person with
chronic bronchitis whose body responds to the increased
obstruction by decreasing ventilation and increasing car-
diac output. This leads to hypoxemia (oxygen defi-
ciency in the blood) and polycythemia (excessive red
blood cells). Together with retention of carbon dioxide,
individuals show signs of cardiac failure.

A pink puffer describes a person with emphysema
who has the decreased inability to oxygenate the blood.
The body compensates with lower cardiac output and
hyperventilation, causing a reddish complexion and a
“puffing” appearance when breathing.

Diagnostic Procedures
A physical examination, chest x-ray, pulmonary function
tests, arterial blood gases, sputum analysis, and CT scan
are the procedures used to diagnose COPD, chronic
pulmonary emphysema, and chronic bronchitis.

Treatment
Treatment is aimed at preventing further lung damage,
relieving symptoms, and preventing complications. Per-
sons diagnosed with COPD should be advised not to
smoke. Bronchodilators may be used to open the air
passages in the lungs, inhaled corticosteroid medica-
tions can reduce airway inflammation and help make
breathing easier, and antibiotics may be prescribed in
the event of respiratory infections. Administration of
oxygen may eventually be necessary. Diuretics may be
required. Surgery is an option for some. Lung volume
reduction surgery removes small wedges of damaged
lung tissue, creating extra space in the chest cavity. A
single lung transplant may work for certain people with
severe emphysema. Either surgery, however, may not
prolong life and has a number of complicated risks.

Comprehensive pulmonary rehabilitation may be
able to improve quality of life. The combination of 
education, exercise, nutrition, and counseling likely
comes from physical therapists, respiratory therapists,
physical fitness specialists, and dietitians who create a
program for individual client needs.

Complementary Therapy
People with COPD need proper nutrition. So much
energy is spent on breathing that ventilatory muscles
can require up to 10 times the calories required of a
healthy person’s muscles. The client should eat foods
from the basic food groups and limit salt and caffeine
intake. If the client is using oxygen, the cannula should
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Normal Lung EmphysemaA B

Figure 13.5  (A) Lung tissue with normal alveoli. (B) Lung tissue with emphysema. (From Scanlon, VC, and

Sanders, T: Essentials of Anatomy and Physiology, ed. 6. Philadelphia: F.A. Davis, 2011, p 379, with permission.)
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be worn while eating. Proper diet will help clients feel
better and enable them to better fight infection.

CLIENT COMMUNICATION

It is essential for clients to avoid cigarettes, cigarette
smoke, dust, air pollution, and work-related fumes.
Advise clients to avoid excessive heat, cold, and
high altitudes.

Prognosis
The prognosis for COPD is difficult. The disease cannot
be cured, and lost pulmonary function cannot be restored.
However, COPD can be managed, controlled, and
slowed. The degree of disability produced by COPD
varies but tends to increase with time. The clinical devel-
opment of COPD is described in four stages: (1) only
mild airflow limitation; (2) progressing airflow limitation,
shortness of breath, disease is now chronic; (3) severe air-
flow limitation and reduced exercise capacity; and (4) very
severe airflow limitation—exacerbations can be life-
threatening. Progressive diminution of pulmonary func-
tion leading to respiratory failure accounts for most
deaths.

Prevention
Prevention includes not smoking, especially if other
family members have a history of the disease. Early di-
agnosis is helpful. Periodic physical examinations to
evaluate the development of COPD are recommended.
Such a chronic disease often calls for evaluation from a
pulmonary specialist.

ASTHMA
ICD-10: J45.XX

Description
Asthma is a respiratory condition marked by recurrent
attacks of labored breathing accompanied by wheezing.
Asthma is an inflammatory disorder of the airways that
causes spasms of the bronchial tubes or swelling of their
mucous membranes. Extrinsic asthma occurs when the
bronchospasm is the result of an allergic response to en-
vironmental irritants. Intrinsic asthma is present when
the client suffers attacks without evidence of allergic re-
sponse. Extrinsic asthma is most common in childhood;
intrinsic asthma more often begins in adulthood.
Asthma affects 18.7 million Americans, 6.8 million of
whom are children under age 12.

Etiology
The etiology of asthma is uncertain. There is often a
family history of allergy and an individual history of 
hypersensitivity. Persons with asthma have very sensi-
tive airways that react to “triggers” that cause asthma

symptoms to start or worsen. Common triggers include
upper respiratory infections; allergens, such as pollens,
mold spores, pet dander, and dust mites; irritants, such
as strong odors from perfume, cleaning solutions, or air
pollution; tobacco smoke; exercise or exertion; change
in temperature or humidity; and strong emotions, such
as anxiety and stress.

Signs and Symptoms
Coughing caused by asthma is usually worse at night.
During an acute episode, there is pronounced wheezing
due to difficulty exhaling air from the lungs. Dyspnea,
tachypnea, and chest tightness also may occur. The per-
son experiencing an asthma attack may perspire pro-
fusely, exhibit pallor, and have difficulty speaking more
than a few words. The person is usually anxious, feels
exhausted, and complains of a “tight chest.”

Diagnostic Procedures
A physical examination, chest x-ray, sputum analysis,
pulmonary function tests, determination of arterial
blood gases, and electrocardiography may suggest the
diagnosis. Blood tests to measure eosinophils and IgE
levels may be ordered. Allergy testing may identify sus-
pected allergens. Symptoms vary widely among clients,
so it is essential that clients and their primary care
providers determine the severity of the disease and de-
velop the best plan for treatment. New guidelines clas-
sify asthma into four categories: (1) mild intermittent,
(2) mild persistent, (3) moderate persistent, and (4) se-
vere persistent.

Treatment
Once clients are diagnosed with asthma, the goal of
treatment is for them to avoid substances that trigger
symptoms and to control airway inflammation. Treat-
ment is directed toward achieving adequate oxygena-
tion, providing bronchodilation, and decreasing airway
inflammation. Reducing exposure to whatever is trig-
gering the asthma is essential. There are two types of
asthma medications: long-term preventive “controllers”
and quick-relief “rescuers.” Controller medications are
taken daily to prevent attacks. Quick-relief rescuers are
used when asthma symptoms occur. Acute asthma at-
tacks may require high doses of bronchodilators and
corticosteroids. If asthma attacks persist, bronchial ther-
moplasty is a technique often identified for adults with
serious asthma that has provided much relief. 

Complementary Therapy
Diet and nutrition, neurobiofeedback, and hydrotherapy
have shown positive results in the treatment of asthma.
Enhancing the immune system is the goal of alternative
therapy as well as removing all known triggers to the dis-
ease. Air-conditioning can help reduce outside pollens;
it is recommended to keep windows and doors closed
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during high-pollen days, reduce pet dander, and reduce
dust that may aggravate nighttime symptoms. Pillows,
mattresses, and box springs encased in dust/mite-proof
covers are beneficial. Hardwood or tile flooring is better
than carpet and should be cleaned with a damp mop.

CLIENT COMMUNICATION

Assist clients in identifying asthma triggers, and
encourage them to asthma-proof their homes.
Have a specific place to keep all asthma-related
medications for easy access. Stress the importance
of taking medications as directed. A well-client 
examination with a pulmonologist helps in making
a plan for long-term preventive measures.

Prognosis
Prognosis is good with proper attention and care.
Asthma cannot be cured, but it can be controlled. Many
asthmatic children become asymptomatic after reaching
adulthood, but children with onset of symptoms after
age 15 typically have persistent disease in adulthood.

Prevention
Among those with the condition, avoiding known aller-
gens as much as possible may reduce the frequency of
asthmatic attacks. Education about the use of medications
and medication side effects is helpful in encouraging the
person to lead an active, independent lifestyle. Encourage
clients to develop an asthma plan, monitor their breath-
ing, and take their medications consistently and regularly.

LUNG ABSCESS
ICD-10: J85.X

Description
A lung abscess is an area of necrotized lung tissue
containing purulent material. Abscesses are more 

frequent in the lower dependent portions of the lungs
and in the right lung, which has a more vertical
bronchus.

Etiology
Lung abscesses caused by infectious organisms may
be a complication of pneumonia. Aspiration of infec-
tious material is the most frequent etiology; however,
aspiration due to dysphagia or compromised con-
sciousness (e.g., seizure, cerebrovascular accident,
head trauma, alcoholism) appears to be a predisposing
factor. Poor oral hygiene, dental infections, and gin-
givitis are also common indicators. Antibiotic therapy
has greatly decreased the number of deaths caused by
lung abscess. However, the increased use of corticos-
teroids, immunosuppressive drugs, and chemothera-
peutic agents in the past couple of decades has
changed the natural environment of the oropharyn-
geal cavity and contributed to increased frequency of
opportunistic lung abscesses. The major determinant
in developing a lung abscess, as opposed to developing
pneumonia only, is the causative microorganism’s
ability to necrotize lung tissue. A lung abscess also
may be produced by a septic (disease-causing organ-
ism or its toxins) embolism being carried to the lung
in the pulmonary circulation.

Signs and Symptoms
Lung abscesses produce a cough accompanied by
bloody, purulent, or foul-smelling sputum and breath.
Chest pain, sweating, chills, headache, tachycardia,
fever, dyspnea, and tachypnea often are present.

Diagnostic Procedures
Chest auscultation reveals crackles and decreased breath
sounds. A chest x-ray is necessary to localize the af-
fected portions of the lung. Percutaneous aspiration or
fiberoptic bronchoscopy may be used to obtain cultures
to identify the causative organism. Sputum culture also
is used to detect possible infectious microorganisms.
Blood culture may be used to assist in the diagnosis.

Treatment
Antibiotic therapy of fairly long duration (usually 4 to
6 weeks) is the treatment of choice until the abscess is
gone. Surgical resection of the lesion is rarely required
today.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Teach clients coughing and deep-breathing tech-
niques. Remind clients to increase fluid intake to
help loosen secretions.
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REALITY EPISODE

While standing in the shower, Diane’s chest constricts. She
begins to panic. She has difficulty getting her breath. She
steps from the shower, grabs a towel, and goes to grab her
inhaler. She does the best she can to inhale deeply, but relief
takes a while. In fact, it takes too long this time. She breaks
out in a sweat. Later she wonders what brought on the at-
tack. She is never sure, but it exhausts her. Extensive testing
has shown that she has no allergies. She didn’t seem stressed
by anything in particular, but she knows that it is now time
for another assessment from her asthma specialist.

What questions might Diane have for her specialist? 

❉

4451_Ch13_307-342  05/01/16  1:42 PM  Page 322



Prognosis
The prognosis is good with proper care and follow-up.
About one-third of individuals develop empyema, or
pus in the pleural space. Another complication may be
the development of a brain abscess if infected materials
are carried by the blood into the brain.

Prevention
Adequate dental care is important. Chronic illness and
hospitalization make some people more susceptible.
Prevent aspiration through proper care of anyone who
is unconscious. Provide physical therapy to individuals
to assist them in coughing up material in the bronchials
and airways.

PULMONARY TUBERCULOSIS
ICD-10: A15.X

✔ REPORTABLE DISEASE

Description
Pulmonary tuberculosis (TB) is a slowly developing
bacterial lung infection characterized by progressive
necrosis of lung tissue. An inflammatory response be-
gins with phagocytosis. Growths of inflamed, granular
tissue (granulomas) form, and when they calcify, they
leave lesions that may be visible on an x-ray. The lymph
and blood generally are affected.

Pulmonary TB is a common cause of death in the
world. Since its peak in 1992, the incidence of TB in
the United States has steadily declined. In 2014, 66%
of reported TB cases occurred among foreign-born per-
sons; that is 13 times higher than among U.S.-born per-
sons. The incidence of TB also is apparent in those who
are homeless, those who abuse substances, and those
with HIV infection—all related to individuals who are
less likely to receive adequate medical attention. In gen-
eral, TB is more common among elderly persons, the
urban poor, and members of minority groups.

Etiology
Pulmonary TB is caused by Mycobacterium tuberculosis.
The infected individual’s immune system usually is able
to wall the bacteria into a tubercle or tiny nodule. The
bacteria can lie dormant for years and then reactivate
and spread when conditions are favorable. The disease
is transmitted in aerosol droplets exhaled by infected
individuals. Note: Although the lungs are the organs
most commonly infected, the bacteria can infect other
parts of the body as well.

Signs and Symptoms
Pulmonary TB may be asymptomatic. The onset generally
is insidious. When symptoms are present, they are often
vague and may include cough, lassitude, malaise, fatiga-
bility, night sweats, anorexia, afternoon fever, weight loss,
pleuritic chest pain, hemoptysis, and wheezing.

Diagnostic Procedures
A thorough physical examination, chest x-ray or CT
scan, bronchoscopy, and positive tuberculin test often
confirm the diagnosis (Fig. 13.6). The tuberculin test of
choice is the Mantoux test, which consists of an intra-
dermal injection of a purified protein derivative (PPD)
of the tuberculin bacillus. The TB skin test cannot 
determine if the disease is active. This determination 
requires sputum analysis (smear and culture) in the lab-
oratory. TB blood tests (also called interferon-gamma
release assays, or IGRAs) measure how strong a person’s
immune system reacts to TB bacteria by testing the
blood. The bacteria may be identified in the client’s 
sputum, urine, body fluids, or tissues. Pulmonary and
pleural biopsies may be ordered.

Treatment
Drug therapy is indicated in every case of pulmonary
TB. There are many TB drugs, and these can be used
in many different ways. To prevent the development of
resistance, TB drugs are administered in combinations
of two or more (usually four) in most instances. Pro-
longed use of about 6 to 9 months is essential. Bed rest
and isolation are indicated until the person is strong
enough to resume activities.

Complementary Therapy
A whole-foods and nutritious diet combined with vita-
min supplements can be helpful. Enhancing the body’s
immune response with fresh air, rest, light exercise, and
relaxation will prove beneficial.

CLIENT COMMUNICATION

Teach clients to cough and sneeze into tissues and
to properly dispose of all secretions. Remind them
of the importance of taking all their medications.
Teach family members about the infectious nature
of the disease and proper medication regimen. In-
dividuals exposed to someone with pulmonary TB
should contact their primary care provider or local
health department about getting a TB skin test.

Prognosis
The prognosis for an individual with active pulmonary
TB is good if the disease is detected early and if the
client follows the prescribed drug therapy. However, if
strains of bacteria are resistant to two or more of the
major antituberculosis agents, mortality rates increase.

Prevention
Preventive measures include proper infection control,
tuberculin testing of individuals known to have been 
in close contact with infected persons, and treatment 
of those reacting to the tuberculin testing. Generally, 
a person with a positive tuberculin reaction is put on 
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Silica is a common mineral found naturally in sand
and rock. Silica scars lungs and creates small, discrete
nodules in the upper lobes. As the disease advances, a
dense fibrosis of the lungs develops, and emphysema
with respiratory impairment may result. The disease
is chronic and progressive.

Etiology
Silica exposure is common in mines and quarries and
in a number of occupations, such as sandblasting,
foundry work, ceramics, and glassmaking. The occu-
pations most prone to silica exposure are mining,
drilling, blasting, grinding, and abrasive manufactur-
ing. Required exposure varies from 2 to 30 years; the
average is 10 years.

Signs and Symptoms
The disease may be asymptomatic even though x-rays
exhibit evidence of nodule formation. Dyspnea on ex-
ertion generally is the first symptom. A chronic dry
cough that later turns productive, tachypnea, pulmonary
hypertension, and malaise may result.

Diagnostic Procedures
A thorough medical history revealing exposure to silica
dust is essential. Chest x-rays and CT scans show small,
discrete, nodular lesions throughout the lung but con-
centrated in the upper areas of the lung. Arterial blood
gas analyses and pulmonary function tests confirm the
diagnosis.

Treatment
Silicosis is irreversible and cannot be cured. Therefore,
treatment is symptomatic. Clients should remove them-
selves from further exposure to silica and other lung 
irritants, including tobacco smoking. Cough suppres-
sants may help. Antibiotics are used to prevent TB,
which is a common occurrence in silicosis. Chest phys-
iotherapy or bronchial hygiene helps drain the bronchial
tubes and bronchioles of mucus. Bronchodilators and
oxygen administration can help breathing. Lung trans-
plant may be an option for some.

Complementary Therapy
Steam inhalation, chest physiotherapy, and controlled
coughing can help clients clear secretions. A whole-
foods diet is recommended.

CLIENT COMMUNICATION

Prevention of infections is very important. Influenza
and pneumococcal vaccines are essential.

Prognosis
The prognosis for an individual with silicosis varies un-
less the disease has progressed to the fibrotic form. The
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Figure 13.6  Anteroposterior x-ray of a patient diagnosed with
advanced bilateral pulmonary tuberculosis. (Centers for Disease Control

and Prevention, 1972.)

1 year of isoniazid prophylactically. Use of the bacille
Calmette-Guérin (bCG) vaccination should be consid-
ered only for very select persons who meet specific 
criteria and in consultation with a TB expert.

CHAPTER EPISODE—PART III
Amanda and Paal had an argument about his smoking
and how poorly Amanda was feeling. Finally Paal
agreed to smoke only when they stopped for a rest.
That helped a little, but when they camped that night,
Amanda was in trouble. She woke in a panic. She could
not catch her breath. She was scared, so she slipped out
of the tent to go sit in the car for a bit. In time, the
panic eased, and she was able to breathe more easily.

•  What likely happened? Should she tell Paal?

PNEUMOCONIOSIS
ICD-10: J64

Pneumoconiosis is a disease of the respiratory tract
caused by inhaling inorganic or organic dust particles
or chemical irritants over a prolonged period. It is an
occupational disorder associated with mining and
stonecutting. Four of the most frequently seen varieties
of pneumoconiosis are silicosis (most common), as-
bestosis, berylliosis, and anthracosis.

SILICOSIS
ICD-10: J62.8

Description
Silicosis, also known as grinder’s disease and potter’s rot,
results from the inhalation of crystalline silica dust.

4451_Ch13_307-342  05/01/16  1:42 PM  Page 324



disease can be rapidly fatal, depending on the quantity
and quality of the silica entering the lungs. Silicosis is
always life-shortening.

Prevention
Prevention involves minimizing exposure to silica dust
in the work environment. Water spray is often used
where there is dust. Air filtering can also reduce dust
particles.

ASBESTOSIS
ICD-10: J61

Description
Asbestosis is a form of pneumoconiosis resulting from ex-
posure to asbestos fibers. The disease is characterized by a
slow, progressive, diffuse fibrosis of the lung tissue. De-
spite recent health and safety regulations limiting work-
place exposure to asbestos, asbestosis is still a frequently
occurring form of pneumoconiosis. The Mesothelioma
Cancer Alliance reports that as of 2013, there are still
some 30 million pounds of asbestos used each year in 
the United States (http://www.mesothelioma.com/
asbestos-cancer/asbestos-facts-statistics.htm#ixzz3
DtlI8XJ1).

Etiology
Those at greatest risk for asbestosis include people who
fabricate asbestos fibers, remove asbestos insulation
from plumbing and buildings, or live within the area of
an industry that discharges the fibers into the air. Fam-
ily members of asbestos workers are also at risk of con-
tracting the disease if they handle the worker’s clothing.
Twenty years or more of moderate exposure to asbestos
dust usually is required before the characteristic lesions
of the disease become evident.

Signs and Symptoms
The first symptom is dyspnea on exertion, which wors-
ens until dyspnea occurs even while at rest. Pleuritic
chest pain, dry cough, and recurrent respiratory infec-
tions are common as the fibrosis extends.

Diagnostic Procedures
A thorough medical history and physical examination
revealing asbestos exposure are essential. Chest x-rays
show a “honeycomb” or “ground-glass” appearance.
Pulmonary function studies and arterial blood gas
analyses will confirm the diagnosis. A CT scan may be
ordered. It is more sensitive than the x-ray and may de-
tect asbestosis before it appears on the x-ray.

Treatment
As with all pneumoconioses, treatment is to relieve
symptoms. Refer to the treatment for silicosis.

Complementary Therapy
See “Silicosis.”

CLIENT COMMUNICATION

See “Silicosis.”

Prognosis
There is increased incidence of bronchogenic carcinoma
even after brief exposure. If the person with asbestosis
smokes, the incidence of cancer is about 90%, making
for a poor prognosis.

Malignant pleural mesothelioma, a cancer of the sac
lining the pleural cavity, is a complication of asbestosis.
Mesothelioma has been found in individuals who
worked with asbestos for as little as 1 or 2 months, but
its latency period can be as long as 30 years before 
diagnosis. Fortunately, the disease is rare, with about
3,000 cases per year in the United States.

Prevention
Prevention involves avoidance of asbestos dust. Federal
law requires employers who work with asbestos prod-
ucts to monitor exposure, create regulated areas for 
asbestos work, and provide their employees with train-
ing, protective gear, and decontamination facilities. 
Individuals exposed to asbestos should be vigilant about
regular checkups and inform their primary care provider
of their exposure.

BERYLLIOSIS
ICD-10: J63.X

Description
Berylliosis is beryllium poisoning, usually of the lungs.
The skin and other bodily organs also may be affected.
The acute form of the disease is characterized by the
onset of pneumonia-like symptoms and other respira-
tory tract disorders. The more common, chronic form
is characterized by granuloma formation and diffuse 
interstitial pneumonitis.

Etiology
Those at risk of contracting berylliosis include workers
in primary production, metal machining, and reclaiming
scrap alloys. Other high-exposure occupations are in the
nuclear power, aerospace, and electronics industries. The
metal may be either inhaled or directly absorbed through
the skin in the form of dusts, salts, or fumes. As with
asbestosis, berylliosis can affect family members who are
exposed to dust in the worker’s clothing.

Signs and Symptoms
After exposure, dry cough and nasal mucosal swelling
with ulceration occur. As the condition worsens, 
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substernal pain, tachycardia, dyspnea, weight loss, and
pulmonary insufficiency result.

Diagnostic Procedures
A thorough medical history and physical examination
are essential and will reveal exposure to beryllium dust,
mist, or fumes. Chest x-rays, pulmonary function stud-
ies, and arterial blood gas analyses are ordered. A posi-
tive beryllium patch test establishes hypersensitivity to
beryllium, not the disease. An in vitro lymphocyte
transformation test can diagnose berylliosis.

Treatment
Beryllium skin ulcers need to be excised. Chronic beryl-
liosis is usually treated with corticosteroid therapy. Oxy-
gen, bronchodilators, and chest physical therapy
methods may be required.

Complementary Therapy
See “Silicosis.”

CLIENT COMMUNICATION

See “Silicosis.”

Prognosis
The prognosis depends on the severity of the disease.
Individuals must modify their lifestyle. The disease is
progressive, and with each acute exacerbation, the prog-
nosis worsens.

Prevention
The best prevention is avoidance of beryllium fumes or
dusts.

ANTHRACOSIS
ICD-10: J60

Description
Anthracosis, also called black lung disease or coal worker’s
pneumoconiosis, is caused by the accumulation of carbon
deposits in the lungs. Simple anthracosis shows small
lung opacities. Complicated anthracosis exhibits mas-
sive fibrosis in the lungs.

Etiology
Anthracosis results from inhaling smoke or coal dust.
Workers in the coal mining industry are most likely to
develop the disease. Anthracosis frequently occurs with
silicosis. Exposure of 15 years or longer is usually re-
quired before symptoms develop.

Signs and Symptoms
Exertional dyspnea, productive cough with inky-black
sputum, and recurrent respiratory infections are com-
mon symptoms.

Diagnostic Procedures
A thorough medical history and physical examination
revealing exposure to coal dust are essential and may re-
veal a barrel chest, rales or crackling sounds in the lungs,
rhonchi (a rattling in the throat), and wheezing. Chest
x-rays, pulmonary function studies, and arterial blood
gas analyses will confirm the diagnosis.

Treatment
Treatment is strictly symptomatic and typically includes
the use of bronchodilators and corticosteroid drugs.
Chest physiotherapy will help remove secretions, and
careful management of respiratory complications, such
as TB or silicosis that usually occur in association with
anthracosis, is important.

Complementary Therapy
See “Silicosis.”

CLIENT COMMUNICATION

See “Silicosis.”

Prognosis
The prognosis varies. Simple anthracosis is self-limiting.
The complicated form is chronic, progressive, and wors-
ens the prognosis. Complications can be disabling.

Prevention
Prevention of anthracosis involves avoidance of coal dust.

RESPIRATORY MYCOSES
ICD-10: B49

Description
Mycoses (fungal infections) are classified as either su-
perficial or deep. Superficial mycoses affect only the skin
and are discussed in Chapter 8. Deep mycoses are sys-
temic and may complicate other illnesses. The mycoses
considered here are deep, systemic fungal infections that
extensively affect the lungs: histoplasmosis, coccid-
ioidomycosis, and blastomycosis.

Etiology
Histoplasmosis, also called Darling disease, is caused by
Histoplasma capsulatum. The fungus is found in soil, es-
pecially soil contaminated by bird and chicken droppings.
The spores become airborne when the contaminated soil
is disturbed. The disease is transmitted when the fungal
spores are inhaled or penetrate the skin following injury.
The primary lesion is in the lungs.

Coccidioidomycosis, also called San Joaquin Valley
fever, is caused by Coccidioides immitis, a fungus com-
mon in the dry desert soils of California, New Mexico,
Nevada, and Arizona. The disease is transmitted by in-
halation of fungal spores and commonly affects migrant
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farm laborers. Coccidioidomycosis is a reportable dis-
ease in California, New Mexico, Nevada, and Arizona.

Blastomycosis, specifically North American blasto-
mycosis, is caused by Blastomyces dermatitidis. It can
cause a cutaneous infection, but usually it affects the
lungs. In rare instances, a serious progressive systemic
infection may occur.

Signs and Symptoms
The signs and symptoms of all three diseases may be
mild and similar to those of a common cold. More se-
vere signs and symptoms include malaise, fever, myalgia,
headache, cough, and chest pain. In coccidioidomycosis,
however, the only symptom may be a persistent fever of
several weeks’ duration. In blastomycosis, nonpruritic
and painless papules or macules may appear on exposed
body surfaces.

Diagnostic Procedures
In histoplasmosis, chest x-ray, a positive Histoplasma
skin test, sputum culture, or special stains of biopsied
tissue confirm the diagnosis. In coccidioidomycosis, a
positive coccidioidin skin test and special serological
tests are necessary for confirmation. In blastomycosis,
cultures to isolate the fungus from sputum or skin le-
sions are necessary. Tissue biopsy from the skin or lungs
may be ordered.

Treatment
High-dose, long-term antifungal medications and sup-
portive treatment for respiratory symptoms are used to
treat histoplasmosis and blastomycosis. Coccidioidomy-
cosis may heal spontaneously within a few weeks. Bed
rest and symptomatic treatment may be all that are 
necessary. In some cases, surgery may be necessary to
remove lung lesions.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Remind clients to watch for early signs of infection
if they live in endemic regions and to consistently
wear protective gear when exposure is possible. 
Encourage bed rest and adequate fluid intake.

Prognosis
The prognosis for an individual with histoplasmosis or
coccidioidomycosis is usually excellent. Blastomycosis
in its primary, acute form is self-limiting. If it progresses
to a systemic infection, however, the prognosis is more
difficult.

Prevention
Prevention includes following proper sanitary measures,
wearing a face mask during exposure to potentially

contaminated soil, and protecting exposed skin from 
invasion by the spores.

PNEUMOTHORAX 
(COLLAPSED LUNG)

ICD-10: J93.XX

Description
A pneumothorax is a collection of air or gas in the pleu-
ral cavity. It typically results in atelectasis, the complete
or partial collapse of the lung (Fig. 13.7). One or both
lungs may be affected. The condition is characterized as
either spontaneous or traumatic.

Etiology
Spontaneous pneumothorax is caused by the rupturing
of a small bleb, commonly called a blister, along the sur-
face of the lung. What causes these blebs to form is not
known, but they tend to form near the apex (bottom tip)
of each lung. Changes in atmospheric pressure (flying,
scuba diving, mountain climbing) can put individuals at
risk. Smoking marijuana is a risk factor when individuals
inhale deeply, then slowly breathe out against partially
closed lips, forcing the marijuana smoke deeper into the
lungs. Pneumothorax also may be secondary to other
lung diseases, such as asthma, emphysema, lung abscess,
or lung cancer. Traumatic pneumothorax may result
from inserting a central venous line, from thoracic sur-
gery, or from penetrating chest trauma, such as a knife
wound or fractured rib. A perforated esophagus or use
of mechanical ventilators also can cause pneumothorax.
This disorder is further classified as open or closed. In
open pneumothorax, air flows between the pleural space
and the outside of the body. In closed pneumothorax,
air reaches the pleural space directly from the lung.

Signs and Symptoms
Classic symptoms include sudden, sharp pleuritic pain
that worsens with chest movement, coughing, or
breathing. There may be shortness of breath and
cyanosis. In moderate to severe pneumothorax, there
may also be profound respiratory distress accompanied
by pallor, weak and rapid pulse, and anxiety.

Diagnostic Procedures
Physical examination may reveal asymmetric expansion
of the chest during inspiration. Auscultation typically
reveals diminished breath sounds on the affected side.
A chest x-ray usually provides confirmation, showing air
in the pleural space. A CT scan may be ordered, and
blood tests can reveal the amount of oxygen in the blood.

Treatment
In spontaneous pneumothorax with no signs of in-
creased pleural pressure or dyspnea, or in which the
lung collapse is less than 20%, the treatment of choice
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is bed rest and careful monitoring of vital signs. In 
traumatic pneumothorax, a chest tube is inserted for
drainage and to allow the collapsed lung to expand. A
thoracoscopy procedure allows a surgeon to place a 
fiberscope into a tube between the ribs and surgical 
instruments into another tube to close the leak. Small 
incisions are made, and a tiny video camera is used to
guide the surgery. In this procedure, two or three tubes
are placed between the ribs under general anesthesia.
Rarely, when this is not successful, a surgical procedure
with an incision in the chest wall (thoracotomy) and
surgical excision of a portion of the pleura (pleurec-
tomy) may be necessary.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Reassure clients by explaining the disease process and
identifying precautions to take to avoid recurrence.

Prognosis
The prognosis for pneumothorax is generally good with
effective treatment. Spontaneous pneumothorax, how-
ever, tends to be a recurrent condition. A large pneumo -
thorax can impair cardiac function and result in pulmonary
and circulatory impairment without proper treatment.

Prevention
Individuals with a history of spontaneous pneumotho-
rax should not subject themselves to extremes of atmos-
pheric pressure such as would be encountered by flying
in a nonpressurized aircraft or during scuba diving. It is
best that clients do not smoke.

ATELECTASIS
ICD-10: J98.11

Description
Atelectasis is a collapsed lung or an airless condition of
all or part of a lung that allows unoxygenated blood to
pass unchanged through the area; this produces hy-
poxia. The condition may be acute or chronic.

Etiology
The condition may be caused by obstruction of the lung
by foreign matter, mucus plugs, or excessive secretion. It
is seen in many clients with COPD or cystic fibrosis and
those who smoke heavily. Compression of the lung 
by tumors, aneurysms, enlarged lymph nodes, or pneu-
mothorax also may cause lung collapse (see “Pneumo -
thorax”). Atelectasis is sometimes a complication of
abdominal surgery or a general consequence of postoper-
ative immobilization.
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Signs and Symptoms
Chronic atelectasis may be marked only by the gradual
onset of dyspnea. Acute atelectasis typically includes
marked dyspnea, cyanosis, fever, tachycardia, anxiety,
and diaphoresis (profuse sweating). There may be a
decrease in chest motion on the affected side. Chronic
atelectasis may be marked only by the gradual onset of
dyspnea.

Diagnostic Procedures
A thorough medical history, physical examination, 
and chest x-ray are essential for diagnosis. Sound on
percussion may be dull, and auscultation will reveal de-
creased breath sounds. A bronchoscopy and arterial
blood gas analysis may be ordered.

Treatment
The goal of treatment is to reexpand the collapsed lung
tissue. Postural drainage, incentive spirometry, chest
percussion, and frequent coughing and deep breathing
are advised. Early postoperative ambulation is recom-
mended. Bronchodilators may be prescribed.

Complementary Therapy
No significant complementary therapy is indicated, but
measures to enhance the body’s immune system will
benefit a client’s recovery during the treatment process.

CLIENT COMMUNICATION

Teach clients about respiratory care, including
postural drainage, deep breathing, and coughing.
As needed, it is recommended that clients stop
smoking and lose weight.

Prognosis
The prognosis in postoperative atelectasis usually is
good, especially if the area of collapse is not large.
Death may result, however, if the condition is un-
treated or there is total collapse of the lung. In all other
types of atelectasis, the prognosis is dependent on the
cause.

Prevention
Prevention includes postoperative exercise and prompt
treatment of any pulmonary problems. Movement and
deep breathing are to be encouraged in anyone who is
bedridden for long periods.

PLEURISY (PLEURITIS)
ICD-10: R09.1

Description
Pleurisy is inflammation of the visceral (inner) and pari-
etal (outer) pleural membranes that envelop each lung.

The saclike membrane enveloping each lung and lining
the adjacent portion of the thoracic cavity or the pleura
of one or both lungs may be affected. The two layers are
lubricated with pleural fluid. The condition may be ei-
ther primary or secondary and is often associated with
pleural effusion.

Etiology
Primary pleurisy is caused by infection of the pleura by
bacteria, fungus, parasites, or viruses. It can be the result
of inhaled toxins or chemical fumes. The condition is
often secondary to pneumonia, heart failure, pulmonary
infarction, neoplasm, systemic lupus erythematosus,
pulmonary embolism, and chest trauma.

Signs and Symptoms
The lung’s pain fibers are located in the pleura, so when
the tissue becomes inflamed, the sharp stabbing pain
can be so severe that it limits movement on the affected
side when breathing. Clients often believe they are
having a heart attack. Other symptoms may include
coughing, fever and chills, and chest pain that is greater
during inspiration. Dyspnea also may occur.

Diagnostic Procedures
Chest auscultation reveals a pleural friction rub
(“squeaky leather” or grating sound) during respiration.
Additional information can be obtained from a chest 
x-ray, ultrasound, and CT scan if necessary. Blood tests
may show signs of any infection.

Treatment
Treatment is aimed at the underlying cause but is oth-
erwise symptomatic. Such treatment may include the
use of strong analgesics and anti-inflammatory agents.
Bed rest is usually indicated. Thoracentesis (removing
chest fluid) can relieve the pain and shortness of breath,
but caution should be exercised because it can tem-
porarily worsen the pleurisy if the two inflamed pleural
surfaces rub directly on each other.

Complementary Therapy
Treatment of the underlying cause is essential, along
with natural analgesics and anti-inflammatory agents.
Getting plenty of rest is important.

CLIENT COMMUNICATION

Stress the importance of bed rest, and encourage
clients to apply firm pressure at the site of pain dur-
ing coughing to minimize discomfort.

Prognosis
Prognosis is dependent on etiology but is usually good.
Pleural effusion, a collection of fluid in the pleural
space, may develop.
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Prevention
Early treatment of any respiratory disease is the best
prevention.

PLEURAL EFFUSION
ICD-10: J91.8

Description
Pleural effusion is an excess of fluid between the parietal
and visceral pleural membranes enveloping each lung.
The accumulating fluid may be characterized as tran-
sudate, which has little or no protein, or exudate,
which is rich in protein.

Etiology
Pleural effusion may occur regardless of whether there
is a pathological process affecting the pleurae them-
selves. Transudative pleural effusions frequently result
from congestive heart failure, hepatic disease with as-
cites, and peritoneal dialysis. Exudative pleural effusions
more often are seen with inflammation of the pleura,
TB, rheumatoid arthritis, pancreatitis, respiratory neo-
plasms, and bacterial pneumonia.

Signs and Symptoms
The person may be asymptomatic. When signs and
symptoms are manifested, they may include cough, dys-
pnea, and chest or pleuritic pain. The symptoms of
pleural effusion will typically accompany those of any
underlying condition.

Diagnostic Procedures
Auscultation of the chest reveals decreased breath
sounds. Percussion, or tapping body surfaces, elicits
dull sounds over the effused area that indicate size,
position, and general condition of the area. A chest
x-ray may indicate pleural effusion. Thoracentesis and
analysis of the extracted fluid are necessary to distin-
guish transudative from exudative effusions.

Treatment
Thoracentesis to alleviate fluid pressure may be nec-
essary if the fluid is not reabsorbed. It is also impor-
tant to treat the underlying cause of the pleural
effusion.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Explain thoracentesis to clients. Encourage deep-
breathing exercises and treatment of the underlying
causes of pleural effusion.

Prognosis
The prognosis is dependent on the underlying disease.
Excessive pleural effusion for a long time may cause
lung collapse. Infected pleural fluid may create an ab-
scess called an empyema. Pneumothorax can be a com-
plication of the thoracentesis procedure.

Prevention
There is no specific prevention for pleural effusion other
than prompt treatment and management of disorders
that may lead to the condition.

PULMONARY HYPERTENSION
ICD-10: J80

Description
Pulmonary hypertension occurs when the pulmonary 
arteries and capillaries become narrowed or blocked, mak-
ing the blood flow through the lungs difficult. As the pul-
monary arteries’ blood pressure rises, the right ventricle
of the heart must work harder to pump the blood through
the lungs. This causes the heart muscle to weaken.

Etiology
Pulmonary hypertension is either primary (idiopathic)
or secondary. Primary pulmonary hypertension (PPH)
has no underlying cause, although there may be a genetic
predisposition. Secondary pulmonary hypertension is the
result of an underlying problem, such as COPD, pul-
monary embolus, sleep apnea, chronic liver disease, and
AIDS. Older adults are more at risk, as are those who
live above an altitude of 8,000 feet. Those who climb at
high altitudes may develop a temporary form of pul-
monary hypertension called transient reversible pulmonary
hypertension unless they first acclimate to the altitude.

Signs and Symptoms
Signs and symptoms of the disease may go undetected
for quite some time and may include dyspnea, fatigue,
chest pain, edema in ankles and legs, cyanosis, tachyp-
nea, and syncope.

Diagnostic Procedures
The symptoms are common to many diseases, making
diagnosis difficult. Often, the disease is discovered during
testing for some other problem. The results of a Doppler
or transesophageal echocardiogram, pulmonary function
test, perfusion lung scan, CT scan, or magnetic resonance
imaging (MRI) may indicate pulmonary hypertension.
Blood testing, chest x-ray, and right heart catheterization
may be performed.

Treatment
Once a diagnosis has been made, the World Health
Organization (WHO) suggests four classifications for
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identifying the disease: (1) diagnosis with no symptoms; 
(2) fatigue, shortness of breath, some chest pain with
normal activity, and no symptoms at rest; (3) symptoms
during activity are intensified and still comfortable at rest;
and (4) all the symptoms are present even during rest. 

Correcting any underlying cause is the first step in
treatment. A number of medications may be successful:
vasodilators, endothelin receptor antagonists (which
help reverse the effect of endothelin, a substance in the
blood vessel walls causing them to narrow), calcium
channel blockers, anticoagulants, and diuretics. Oxygen
therapy may be necessary. For young people with PPH,
a heart-lung transplant may be an option.

Complementary Therapy
A diet that is low in sodium is recommended. Getting
plenty of rest, reducing stress, and maintaining a
healthy body weight are encouraged. It is important not
to smoke; to avoid becoming pregnant, using birth con-
trol pills, or traveling to high altitudes; and to follow a
nutritious diet.

CLIENT COMMUNICATION

Because pulmonary hypertension cannot be cured,
it is important to remind clients to continue med-
ical care in order to lessen symptoms.

Prognosis
Pulmonary hypertension is a serious illness that is some-
times fatal. The disease becomes progressively worse
over time. Right-sided heart failure (cor pulmonale)
may occur as well as heart arrhythmias.

Prevention
There is no known prevention of pulmonary hyperten-
sion other than to treat any of the secondary causes of
the disease.

PULMONARY EDEMA
ICD-10: J81.X

Description
Pulmonary edema is a diffuse extravascular accumulation
of fluid in the pulmonary tissues and air spaces. Most
commonly, it represents the projection of cardiac disease
processes, such as atherosclerosis, hypertension, or valvu-
lar disease. The condition is usually a direct consequence
of left ventricular failure. Pulmonary edema can occur as
a chronic condition, or it can develop quickly. Pulmonary
edema is considered a medical emergency.

Etiology
When the alveoli fill with fluid instead of air, preventing
oxygen from being absorbed into the bloodstream, more

blood is added to the pulmonary circulation than can
be adequately removed. In addition to the cardiac prob-
lems already mentioned, pulmonary edema may also be
the result of lung infections, living at high altitudes,
smoking, certain toxin exposure, pneumonia, and acute
respiratory diseases.

Signs and Symptoms
The onset of pulmonary edema frequently occurs at
night, after the person has been lying down for a while.
In the more acute form, clients exhibit dyspnea, cough-
ing, and difficulty breathing unless sitting erect or
standing (orthopnea). Tachycardia, tachypnea, diffuse
rales, and frothy bloody sputum also may occur. A de-
crease in blood pressure, a fine, barely perceptible
thready pulse, and cold, clammy skin occur as cardiac
output fails. These symptoms of cardiac output failure
constitute a medical emergency.

Diagnostic Procedures
Clinical features indicate the diagnosis. Arterial blood
gas analyses and chest x-rays are useful in diagnosing
this condition. Electrocardiogram, regular echocardio-
gram, and transesophageal echocardiogram are often
performed. Pulmonary artery catheterization may be
used to confirm left ventricular failure.

Treatment
Oxygen is typically administered along with bron-
chodilators and diuretics. Nitroglycerin is often pre-
scribed as well as medication to relieve anxiety. Blood
pressure medications may be given. Fluid intake may be
limited, and mechanical ventilation may be necessary.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Clients will be anxious, so reassure them as much
as possible. Using a calm voice, explain all proce-
dures. Provide emotional support to all family
members. Remind clients to report any weight gain
of even 2 to 3 pounds, to rest periodically during
the day, and to avoid drinking alcohol.

Prognosis
Edema in the legs, abdomen, or pleural membranes is se-
rious. Acute pulmonary edema can be fatal. The outcome
depends on the condition of the heart and lungs before
the edema develops. Drug-induced pulmonary edema can
be a cause of death in individuals who abuse narcotics.

Prevention
There is no known prevention, but certain steps can 
reduce risk. They include lowering blood pressure and
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cholesterol, eating a healthy diet, exercising regularly,
not smoking, managing stress, and making certain there
is sufficient folic acid in the diet.

COR PULMONALE
ICD-10: I27.81

Description
Cor pulmonale, or right-sided heart failure, is hyper-
trophy and failure of the right ventricle of the heart.
Lung disease may cause pulmonary hypertension. As
a result, the workload of the heart is increased, and 
the right ventricle hypertrophies in an effort to force
blood into the lungs. Eventually the right ventricle is
weakened by this effort, and blood pools in the right
ventricle.

Etiology
Cor pulmonale is caused by various disorders of the
lungs, the pulmonary vessels, or the chest wall that im-
pede pulmonary circulation. Disorders that may lead to
cor pulmonale include COPD, bronchiectasis, pneu-
moconiosis, pulmonary hypertension, kyphoscoliosis
(abnormal backward and lateral curvature of the spine),
multiple pulmonary emboli, upper airway obstruction,
and living at high altitudes. The condition may be acute
but is more commonly chronic.

Signs and Symptoms
Signs and symptoms include shortness of breath; a pro-
ductive, chronic cough; exertional dyspnea; fatigability;
and wheezing respirations. Tachypnea, orthopnea, de-
pendent edema, cyanosis, clubbing (bulbous swelling
of the tips of the fingers and toes), and distended neck
veins may occur as the condition worsens. The liver is
enlarged and tender in advanced stages.

Diagnostic Procedures
A physical examination likely reveals wheezes and
crackles on auscultation. There may be pitting edema.
Chest x-rays and CT scan, echocardiography, and pul-
monary function studies are useful diagnostic tools. An-
giography and arterial blood gas analyses confirm the
diagnosis.

Treatment
The goal of treatment is to reduce hypoxemia and to
improve a client’s exercise tolerance. Cor pulmonale
is frequently treated with medications such as digitalis
to stimulate heart action, antibiotics for secondary
respiratory infections, pulmonary artery vasodilators,
diuretics, anticoagulants, and bronchodilators. Oxy-
gen may be necessary. Restriction of salt and fluids
may be advised. The underlying cause needs to be
treated.

Complementary Therapy
The primary goal is to help make clients more comfort-
able during treatment. Pulmonary rehabilitation pro-
vided by respiratory therapists is often useful.

CLIENT COMMUNICATION

Help clients plan for small, frequent meals that 
restrict sodium intake. Instruct clients to take fre-
quent rest breaks and to immediately report any
signs of edema. Treatment of cor pulmonale is best
monitored by primary care providers during regu-
larly scheduled checkups.

Prognosis
The prognosis is typically poor for an individual with
cor pulmonale, because it generally occurs late during
the course of COPD and other irreversible diseases. 

Prevention
There is no known prevention for cor pulmonale.

PULMONARY EMBOLISM
ICD-10: I27.82

Description
A pulmonary embolism is a mass of undissolved matter
in the pulmonary artery or one of its branches. It is the
most common pulmonary complication among hospi-
talized individuals, with about 250,000 incident cases
occurring annually. It is not considered a disease itself
but is a complication of venous thrombosis. It is poten-
tially lethal.

Etiology
A pulmonary embolism generally originates in the
pelvic veins or deep lower extremity veins and travels
through the circulatory system until it blocks a pul-
monary artery (Fig. 13.8). Those at high risk for pul-
monary emboli include individuals immobilized with
chronic diseases, those in body casts, persons with con-
gestive heart failure or neoplasms, and postoperative
clients. Also at risk are pregnant women, women taking
oral contraceptives, and individuals with venous dis-
eases, such as varicose veins; polycythemia vera, a
chronic, life-shortening disorder of the bone marrow
involving the tissue-producing blood cells; or throm-
bocytosis, a condition in which there is an abnormally
small number of platelets in circulating blood.

Signs and Symptoms
Signs and symptoms depend on the size and location
of the embolus. Total closure of the main pulmonary
artery is quickly fatal. Acute symptoms may include dys-
pnea, tachypnea, pulmonary hypertension, and substernal
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pain. Other symptoms are productive cough, pleuritic
pain, tachycardia, and low-grade fever. Apprehension is
common.

Diagnostic Procedures
Client history is likely to indicate any predisposing
conditions for pulmonary embolism and/or deep vein
thrombosis. Pulmonary embolism is so common and
so lethal that the diagnosis should be considered in
every client with any chest symptoms that cannot be
proven to have another cause. Diagnosing this condi-
tion is frequently difficult, but an electrocardiogram
may reveal tachycardia, and a chest x-ray may indicate
the location of the embolus. Blood tests, pulmonary
angiography, or MRI may help in the diagnosis. 
Auscultation reveals crackling and a pleural rub near
the area of the embolism. Ultrasound and CT scans
may be used to identify the location of any clots within
the legs.

Treatment
The goal is to maintain adequate cardiovascular and pul-
monary function while clearing the obstruction. Treat-
ment typically involves the use of anticoagulants, such
as heparin and warfarin, to prevent clot formation and
fibrinolytic therapy to dissolve the embolus. Surgical
management may be indicated in exceptional cases. This

involves removing the embolus completely. A filter may
be placed into the inferior vena cava to block clots that
might be carried to the lungs.

Complementary Therapy
Graduated compression stockings can reduce the
chronic swelling that a blood clot in the leg may cause.
The stockings are worn on the legs from the arch of the
foot to just above or below the knee. They are tight at
the ankle and become looser as they go up the leg. This
causes a gentle compression up the leg to keep blood
from pooling and clotting.

CLIENT COMMUNICATION

Remind clients to maintain adequate nutrition
and fluid balance. They should never vigorously
massage their legs and should not cross their legs;
both actions encourage thrombus formation.
Clients should report all medications before any
surgery, because there are a number of herbal
medications that complicate the blood flow and
its coagulability.

Prognosis
The prognosis is guarded if the embolism is massive
enough to trigger a pulmonary infarction, a condi-
tion in which lung tissues die and which occurs in about
10% of cases.

Prevention
Prevention includes early postoperative ambulation or
initiating prophylactic anticoagulant therapy for clients
deemed to be at risk. Other steps to lower the risk of
pulmonary embolism include the following:

• Perform postsurgical leg exercises, early ambulation,
and pneumatic leg compressions.

• Exercise lower leg muscles during long road or air-
plane trips.

• Take medicines to prevent clots as prescribed.
• Follow up with the primary care provider.

RESPIRATORY ACIDOSIS
(HYPERCAPNIA)

ICD-10: E87.4

Description
Respiratory acidosis is excessive acidity of body fluids
attributable to inadequate removal of carbon dioxide
(CO2) by the lungs. Whenever CO2 cannot be ade-
quately ventilated, the CO2 dissolved in the blood
rapidly increases. As the level of CO2—called the par-
tial pressure of carbon dioxide (PaCO2)—rises, so does
the amount of CO2 that combines with water to form
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carbonic acid. Consequently, the pH (acidity or alka-
linity) of the blood decreases. The condition may be
acute or chronic.

Etiology
Acute respiratory acidosis occurs whenever there is a
sudden impairment of ventilation resulting from airway
obstruction. This may be due to such causes as a foreign
object blocking the airway or to the effects of certain
drugs, neuromuscular diseases, or cardiac arrest. Chronic
respiratory acidosis is caused by pulmonary diseases that
change the characteristics of lung tissue, impairing the
ability to release CO2, such as emphysema, bronchitis,
and COPD. Chronic respiratory acidosis also may be a
consequence of extreme obesity or obstructive sleep
apnea.

Signs and Symptoms
Signs and symptoms vary with the etiology, but typically
they include weakness, shallow respirations, confusion
and/or anxiety, muscle tremors, and tachycardia. Clients
may complain of headaches and exhibit dyspnea.

Diagnostic Procedures
Diagnosis of respiratory acidosis is usually evident from
the clinical situation. Arterial blood gas testing to confirm
elevated PaCO2 levels is required to confirm the diagno-
sis. Chest x-ray, CT scan, MRI, and pulmonary function
tests are also likely. In persons with no obvious source of
respiratory acidosis, a drug screen should be performed.

Treatment
The only useful treatment for respiratory acidosis in-
volves measures to correct the underlying cause. Bron-
chodilators, increased ventilation, and oxygen therapy
often are prescribed.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Helping clients and family members understand
the etiology is beneficial. In the case of hospitaliza-
tion, staff will maintain airway, provide humidifi-
cation, and alleviate the client’s anxiety as much as
possible.

Prognosis
The prognosis for an individual with respiratory acidosis
varies with the cause. Respiratory acidosis can cause
shock or cardiac arrest.

Prevention
There is no specific prevention other than treatment
of the cause. Smoking cessation is an important aspect

in the long-term treatment, especially when COPD is
an issue. Weight loss is very helpful when clients are
obese.

RESPIRATORY ALKALOSIS
(HYPOCAPNIA)

ICD-10: E87.3

Description
Respiratory alkalosis is excessive alkalinity of body fluids
attributable to the excessive removal of carbon dioxide
(CO2) by the lungs. When excessive amounts of CO2
are ventilated by the lungs, the PaCO2 in the blood de-
creases, initiating a series of chemical and metabolic
changes that act to reduce the level of serum bicarbo -
nate. Consequently, the pH of the blood increases. The
condition may be acute or chronic.

Etiology
Respiratory alkalosis is caused by acute or chronic hy-
perventilation. Acute respiratory alkalosis may result
from hyperventilation induced by anxiety or psycho-
logical trauma, fever, pain, salicylate poisoning, exces-
sive exercise, or excessive use of mechanical ventilators.
It is also associated with hypoxia due to pneumonia,
asthma, or pulmonary edema. Chronic respiratory al-
kalosis from hyperventilation is typically associated
with hypoxia due to chronic cardiopulmonary diseases
or high altitudes.

Signs and Symptoms
The classic sign of respiratory alkalosis is deep, rapid
breathing of as much as 40 breaths per minute. Symptoms
vary with etiology, but they may also include tachycardia,
numbness or tingling of the extremities, light-headedness,
muscle spasms, and periods of apnea, the temporary 
cessation of breathing.

Diagnostic Procedures
Diagnosis of respiratory alkalosis usually is based on the
clinical evidence presented, but it must be confirmed
through arterial blood gas analysis revealing decreased
levels of serum bicarbonate or decreased PaCO2 levels.
Complete blood count analysis, chest x-ray, and CT
scan may also be ordered.

Treatment
Treatment is aimed at correcting the underlying cause.
Short-term measures may involve having the client
breathe into a bag or administering a sedative to relieve
hyperventilation in very anxious clients.

Complementary Therapy
No significant complementary therapy is indicated.
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CLIENT COMMUNICATION

Teaching clients about the cause of respiratory al-
kalosis is helpful. Help them learn to alleviate stress
and anxiety as much as possible.

Prognosis
The prognosis of an individual with respiratory alkalosis
varies with etiology but is generally good.

Prevention
There are no specific preventive measures for respiratory
alkalosis.

Etiology
Although the precise triggering mechanisms are not
known, most lung cancers are caused either directly or in-
directly by smoking, accounting for 87% of cases. Tobacco
smoke contains a number of chemicals known to be car-
cinogenic. Radon is the second leading cause of lung can-
cer in the United States. Radon gas can come up through
the soil under a building and enter through gaps or cracks
in the foundation as well as through pipes and drains. It
is a radioactive gas that cannot be seen and has no odor
or taste. Long-term exposure to asbestos, uranium, ar-
senic, and some petroleum products is also associated with
an increased incidence of lung cancer. Both lung cancer
and mesothelioma (cancer of the pleura of the lung and
the peritoneum) are associated with exposure to asbestos.
Cigarette smoking greatly increases the chance of devel-
oping an asbestos-related lung cancer to those exposed.

Signs and Symptoms
Early-stage lung cancer usually produces no symptoms
and is difficult to detect. When symptoms appear, they
may include smoker’s cough, hoarseness, weight loss,
wheezing, chest pain, dyspnea, and hemoptysis.

Diagnostic Procedures
Chest x-ray, a sputum cytology test, and fiberoptic
bronchoscopy are useful in diagnosing lung cancer.
Tissue biopsy is required for definitive diagnosis. A
helical low-dose CT scan is much more sensitive than
a regular x-ray and can detect tumors when they are
small. Several tests are used to accurately stage a lung
cancer, including laboratory (blood chemistry) tests, x-
rays, CT scans, bone scans, and MRI. Abnormal blood
chemistry tests may signal the presence of metastases
in bone or liver, and radiological procedures can docu-
ment the size of a cancer as well as possible spread to
other organs. NSCLC stages are as follows:

Stage I: Cancer is confined to the lung.
Stages II and III: Cancer is confined to the chest.

Larger and more invasive tumors are stage III.
Stage IV: Cancer has spread from the chest to other

parts of the body.

SCLCs are staged using a two-tiered system:

Limited SCLC: Cancer is confined to its area of 
origin in the chest.

Extensive SCLC: Cancer has spread beyond the chest
to other parts of the body.

Treatment
Treatment most often involves a combination of surgery,
radiation therapy, and chemotherapy, because lung can-
cer often metastasizes to other tissues by the time it is 
diagnosed. Metastasis to the brain, liver, and bone is
common. Photodynamic therapy (PDT) is a type of laser
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CHAPTER EPISODE—PART IV
Amanda did tell Paal the next morning. They talked
about what happened. Because Paal was studying to be
a radiologist, he knew something about Amanda’s
symptoms. He thought she might be allergic to some-
thing or maybe was having an asthma attack. Amanda
wasn’t sure, though, because she had never had any
signs of asthma, and there was none in the family. She
agreed, however, to see someone as soon as they arrived
in Anchorage. Paal did not smoke close to Amanda
again, and their trip ended with no more episodes.

•  What tests might a primary care provider order to
check Amanda?

•  What is the likely outcome and what treatment is 
ordered?

LUNG CANCER
ICD-10: C34.XX

Description
Lung cancer comprises various malignant neoplasms
that may appear in the trachea, bronchi, or air sacs of
the lungs. It is the leading cancer killer in both men
and women. According to the U.S. National Cancer
Institute (NCI), approximately 1 out of every 14 men
and women in the United States will be diagnosed
with cancer of the lung or airways at some point in
their lifetime. There are two major types of lung 
cancer: non–small cell lung cancer (NSCLC) and
small cell lung cancer (SCLC). NSCLC is more com-
mon, and it generally grows and spreads slower than
SCLC. The three main types are squamous cell or
epidermoid carcinoma, adenocarcinoma, and large-
cell carcinoma. SCLC, or oat cell cancer, is less com-
mon, but it grows more quickly and is likely to spread
to other body organs.
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therapy that injects a special chemical into the blood-
stream and kills the cancer cells when a laser light is
aimed at the cancer. PDT can be used to relieve breath-
ing problems when the cancer cannot be removed by sur-
gery. It is most likely used in treating very small tumors.

Complementary Therapy
Clients will find a fair amount of confusion in treating lung
cancer with alternative therapies. Clients who seek infor-
mation from their primary care provider and integrative
practitioners and perform independent research are likely
to be the most satisfied with their treatment choices.
Clients should consider how far the cancer has advanced
and what will be the likely response to traditional and
complementary treatments. The American College of
Chest Physicians reports that some therapies are helpful
for people with lung cancer, including the following:

• Acupuncture. Acupuncture may relieve pain and ease
cancer treatment side effects, such as nausea, vomit-
ing, and dry mouth. However, acupuncture is not
safe when blood counts are low or individuals are
taking blood thinners.

• Hypnosis. Hypnosis may reduce anxiety, nausea,
and pain in people with cancer, and it may improve
appetite.

• Massage. Massage can help relieve anxiety, dis-
tress, fatigue, and pain in people with cancer.
Some massage therapists are specially trained to
work with people who have cancer. The massage
should not be painful, and there should be no
massage anywhere near the tumor or any surgical
sites. Massage is not recommended when blood
counts are low or when taking blood thinners.

• Meditation and guided imagery. Both may reduce
stress and improve quality of life in people with
cancer. Meditation and guided imagery can be done
alone or with instructors.

• Yoga. Yoga may help people with cancer sleep bet-
ter, and it is generally safe when taught by a trained
instructor. Clients should not make any moves that
hurt or do not feel right. Many fitness centers offer
yoga classes.

CLIENT COMMUNICATION

Follow-up care is very important. Regular check-
ups ensure that any health changes are noted and
that if any cancer returns, it can be treated quickly.
Cancer support systems can be particularly helpful
to individuals with cancer in providing emotional
support and practical information on the disease.

Prognosis
Despite advances in diagnosis, the overall survival rate
for those with lung cancer has changed little during the

past 30 years and is still only about 16% at 5 years after
diagnosis.

Prevention
Lung cancer is largely preventable if individuals stop
smoking. If smokers stop at the time of early precan-
cerous cellular changes, the damaged bronchial tissues
often return to near normal.

Childhood Respiratory
Diseases and Disorders

SUDDEN INFANT DEATH
SYNDROME

ICD-10: R99

Description
Sudden infant death syndrome (SIDS) is the completely
unexpected and unexplained death of an apparently nor-
mal and healthy infant, usually at age 10 to 12 weeks.
Most often, the death occurs when the infant is sleeping.
SIDS occurs more frequently in male than in female in-
fants, in premature infants, and during the winter
months. The number of deaths has been greatly reduced
in the last 2 decades, but it is a leading cause of death in
infants aged 1 to 12 months. Approximately 2,000 in-
fants die each year.

Etiology
The cause is unknown, but several possibilities have
been suggested, including mechanical suffocation; pro-
longed apnea; lack of biotin, a component of the vita-
min B complex essential for the metabolism of fat and
carbohydrates in the diet; an unknown virus; im-
munoglobulin abnormalities; a defect in the respiratory
mucosal defense; or an anatomically abnormal larynx.

Signs and Symptoms
There are no premonitory signs and symptoms. The in-
fant generally does not cry out or show evidence of dis-
tress or struggle. When found, the infant is dead and
may have mottled skin, indicating cyanosis. There may
be blood-tinged sputum. The infant’s diaper is likely to
be wet or filled with stool.

Diagnostic Procedures
A diagnosis of SIDS is exclusionary—that is, it is made
only after all other causes of death have been eliminated
as possibilities. An autopsy is required to rule out other
causes of death.

Treatment
There is no treatment. There are SIDS support systems
for parents. Emotional support should be provided.
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Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Families may need grief counseling and referral to
SIDS support systems. All new parents should
know that the American Academy of Pediatrics
recommends that all infants be positioned on their
backs for sleeping.

Prognosis
It is currently believed that children are no longer at risk
of SIDS by age 1.

Prevention
Some home monitoring devices have been tried on in-
fants who have experienced apneic periods, but their use
remains controversial. Prevention of SIDS is largely
aimed at trying to identify infants at risk and placing
infants on their backs to sleep on a firm mattress.

ACUTE TONSILLITIS
ICD-10: J03.90

Description
Acute tonsillitis is inflammation of a tonsil, especially
one or both of the palatine tonsils that lie on either side
of the opening of the throat. It can be acute or chronic.

Etiology
Tonsillitis is most frequently caused by infection by the
bacteria Streptococcus pyogenes or Staphylococcus aureus, al-
though a variety of infectious agents may be involved.
The condition is a common complication of pharyngitis.

Signs and Symptoms
Acute tonsillitis is typically manifested by the sudden
onset of chills and a high-grade fever with a mild to 
severe sore throat. Additional symptoms may include
malaise, headache, and dysphagia. Chronic tonsillitis
causes a recurrent sore throat, tonsillar hypertrophy, and
abscess.

Diagnostic Procedures
On physical examination, the tonsils appear red and
swollen. In severe cases, abscesses may be visible on the
affected tonsil’s surface. Blood tests may reveal leuko-
cytosis. A throat culture to detect bacteria typically is
performed.

Treatment
Antibiotic therapy, especially penicillin, is prescribed for
bacterial tonsillitis in its early stages. Symptomatic relief
includes saline gargles, analgesics, and antipyretics. Bed

rest is usually indicated. Recurrent bouts of tonsillitis
may require tonsillectomy.

Complementary Therapy
Complementary therapy includes a diet with plenty of
fluids—diluted fruit juices, warm broth, and light soups.

CLIENT COMMUNICATION

Remind clients or parents that the entire antibiotic
course must be taken in order to be effective. Pop-
sicles can help a child ingest sufficient fluids.

Prognosis
The prognosis for acute tonsillitis is usually good. In 
severe cases, however, the tonsils may swell sufficiently
to interfere with breathing. Localized complications
may include otitis media, mastoiditis, and sinusitis. 

Prevention
There is no specific prevention for acute tonsillitis ex-
cept for prompt treatment of any pharyngeal infection.

ADENOID HYPERPLASIA
ICD-10: J35.2

Description
Adenoid hyperplasia is the enlargement of the lym-
phoid tissue of the nasopharynx, causing partial breath-
ing blockage.

Etiology
The cause is essentially unknown. Circumstances that
may cause the adenoids to continue to grow when they
normally would atrophy (approximately ages 5 to 8)
may include repeated infection and nasal congestion,
chronic allergies, and heredity.

Signs and Symptoms
The most common symptoms are chronic mouth-
breathing, snoring, and frequent head colds. The child’s
speech has a nasal quality.

Diagnostic Procedures
Diagnosis is usually made by visualizing the hyperplas-
tic adenoidal tissue or by the use of lateral pharyngeal
x-rays.

Treatment
The treatment of choice is adenoidectomy, often per-
formed in conjunction with a tonsillectomy.

Complementary Therapy
No significant complementary therapy is indicated.
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CLIENT COMMUNICATION

Explain in simple terms the surgical procedure to a
child. Be sympathetic to both parents and the child
in preparation for surgery.

Prognosis
The prognosis is excellent with proper care and atten-
tion. If untreated, however, adenoid hyperplasia can
lead to changes in facial features and complications such
as otitis media, which carries an accompanying risk of
hearing loss.

Prevention
There is no specific prevention for adenoid hyperplasia.

THRUSH
ICD-10: B37.X

Description
Thrush is a yeast infection of the mucous membrane lin-
ing the mouth and tongue. It is commonly seen in in-
fants but occurs in individuals with diabetes, those
taking antibiotics for a long period of time, individuals
with poorly fitting dentures, and those receiving
chemotherapy treatments. Persons with HIV or AIDS
are also susceptible.

Etiology
When the immune system is weakened, the small
amount of Candida fungus normally living in the mouth
grows unchecked and becomes a problem. The “sweet”
saliva in the mouth of diabetics feeds the Candida, and
long-term use of antibiotics destroys healthy bacteria
that prevents its growth.

Signs and Symptoms
Thrush appears as whitish, velvety lesions in the mouth
and on the tongue. The tissue underneath the lesions
easily bleeds. The lesions gradually increase in number
and size. It is painful to eat or swallow.

Diagnostic Procedures
Diagnosis is easily determined by a primary care
provider or dentist looking at the mouth and tongue.
Microscopic examination of mouth scrapings or culture
of mouth lesions may be performed to confirm the Can-
dida organisms.

Treatment
Infants with thrush are seldom treated, because thrush
disappears in less than 2 weeks. For others, eating 
yogurt or taking over-the-counter acidophilus capsules
can help. Controlling blood sugar levels for diabetics is

often sufficient to clear up the problem. An antifungal
mouthwash (nystatin) or lozenges (clotrimazole) to suck
on may be prescribed for those with weakened immune
systems. In severe cases, when the infection spreads
throughout the body, medications such as fluconazole
(Diflucan) or ketoconazole (Nizoral) may be ordered.

Complementary Therapy
Rinsing the mouth and using a soft toothbrush with di-
luted 3% hydrogen peroxide solution several times a day
is beneficial.

CLIENT COMMUNICATION

Thrush is uncomfortable. Remind clients with
weakened immune systems to report any outbreak;
they may want to take antifungal medication on a
regular basis to avoid recurrent infections.

Prognosis
When left unchecked, candida can spread throughout
the body, causing such complications as esophagitis,
meningitis, endocarditis, and endophthalmitis.

Prevention
Sterilize or discard any pacifiers or bottle nipples to pre-
vent reinfection. Replace toothbrushes often, and take
antifungal medications when the immune system is
weakened by other disease.

CROUP
ICD-10: J05.0

Description
Croup, a common childhood ailment, is acute and se-
vere inflammation and obstruction of the upper respi-
ratory tract, occurring most frequently from 3 months
to 3 years of age. It is more common in male infants
and children and usually occurs in the winter.

Etiology
The condition may be caused by parainfluenza virus,
adenoviruses, respiratory syncytial viruses, and influenza
and measles viruses. Croup generally follows an upper
respiratory tract infection.

Signs and Symptoms
Common symptoms include hoarseness; fever; a distinc-
tive harsh, brassy, barklike cough; respiratory distress; and
persistent stridor during inspiration. Stridor is a harsh,
high-pitched sound during respiration due to obstruction
of the air passages. The infant or child may be anxious
and frightened by the respiratory distress. The symptoms
may last a few hours or persist for a day or two.
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Diagnostic Procedures
The clinical picture is very characteristic, so a diagnosis
is made fairly quickly. Cultures of the causative organ-
ism are performed. Neck x-ray and laryngoscopy may
also be performed.

Treatment
Children are treated symptomatically at home in most
cases with bed rest, liquids, and antipyretics. Cool hu-
midification of the air is tried. Often children are more
comfortable when in a sitting position; holding them
or placing them in an infant seat may ease their breath-
ing. If dehydration is suspected, hospitalization may be
necessary and antibiotic therapy and oxygen therapy
may be started.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Keep the child as quiet as possible. Control fever
with sponge baths and antipyretics. Water-based
fruit juices and Popsicles can help soothe the throat.
Use of a cool humidifier or vaporizer can be helpful.

Prognosis
The prognosis for croup is good with treatment.

Prevention
Prevention includes prompt treatment of any respira-
tory tract infections.

COMMON SYMPTOMS OF
RESPIRATORY DISEASES AND
DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Pain anywhere in the respiratory tract, especially
sore throat

• Cough, productive or nonproductive, chronic or acute

• Breathing irregularities, such as dyspnea, wheezing,
tachypnea, shortness of breath, or rales

• Hemoptysis or hematemesis
• Fever
• Malaise
• Headache
• Cyanosis

SUMMARY
Many times, respiratory diseases and disorders are
frightening to clients and their families because they af-
fect their breathing. Some diseases become progressively
worse with or without treatment. However, as with
other body system diseases and disorders, many respira-
tory diseases are preventable with changes in lifestyle
and/or early diagnosis and treatment intervention. The
burden of respiratory diseases affects individuals and
their families, schools, workplaces, neighborhoods,
cities, and states and results in higher health insurance
rates and lost productivity.
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For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
American Academy of Allergy, Asthma, & Immunology

http://www.aaaai.org

American Sleep Apnea Association

http://www.sleepapnea.org

COPD International

http://www.copd-international.com

Lung cancer

http://www.cancer.gov/cancertopics/types/lung

Pneumothorax (collapsed lung)

http://www.pneumothorax.org

Pulmonary hypertension

http://www.americanheart.org
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CASE STUDIES
Case Study 1

Sam D’Onofrio, a 55-year-old naval shipyard worker,
begins to experience a slightly irritating cough. His
wife, Ginger, tells him that it is probably the result of
smoking three packs of cigarettes a day. Ginger begs
him to quit, as she did many years ago. He begins to
experience trouble breathing even when at rest. Soon,
however, Ginger also begins to experience symptoms
of respiratory disease. Sam visits his primary care
provider, who, based on the work and family history,
suspects asbestosis. Because Ginger has washed his
work clothes for 26 years, she is also advised to seek
medical attention.

Case Study Questions
1. What causes or predisposing factors are apparent?
2. What is the pertinent symptom of this case?
3. What could have prevented the wife’s involvement?
4. Comment on the role of smoking.

Case Study 2

A single mother of two young adults was always
healthy and active. She was a nonsmoker. At age 56,
she developed a dry lingering cough in late October.
She was treated for asthma-like symptoms. She was
well enough to prepare Thanksgiving dinner for 10
guests. Three weeks later, she was diagnosed with stage
IV lung cancer. She lived only 2 months.

Case Study Questions
1. Do the history and symptoms indicate a neoplasm? 

Explain.
2. Why is it often so difficult to diagnose lung cancer?
3. What diagnostic tests might have picked up the 

neoplasm at an earlier date?
4. What implications does the person’s age have in this case?

Case Study 3

Don Paladio had been a pharmacist in New York City.
He retired to Florida and spent the better part of every
day swimming in the Gulf. He was healthy and strong.
Gradually, however, his years of smoking began to
compromise his lung’s capacity. Soon he could not
swim at all. He enjoyed the beach from under his um-
brella. Eventually, the trips to the beach were not pos-
sible. The diagnosis was pulmonary emphysema and
COPD. Oxygen was needed, and his activities were di-
minished to cooking dinner for his wife and himself.
Don was embarrassed about the oxygen tank and would
no longer go out in public. He died when he was 85.

Case Study Questions
1. Discuss the impact of both diseases on Don’s life.
2. What, if anything, could have been done to make his

suffering less difficult?
3. Identify characteristics of such long-term chronic 

illnesses that are particularly difficult.
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term.

1. Air in pleural cavity

2. Chronic obstructive 
pulmonary disease

3. Sore throat

4. Caused by Epstein-
Barr virus

5. Excess fluid in pleural 
space

6. Black lung disease

7. Nosebleed

8. Lungs lose normal 
elasticity

9. Inflammation of the 
pleura

10. Hoarseness or loss 
of voice

11. Unexplained sudden 
death of an infant

12. Enlarged lymph 
tissue in nasopharynx

Short Answer
1. What are the three major causes of sinusitis?

    a.

    b.

    c.

2. Treatment of acute tonsillitis and adenoid hyperplasia is
apt to be .

3. What are the three major causes of pneumonia?

    a.

    b.

    c.

4. What is a complication that may result from a lung 
abscess? .

5. Can you name the classic symptom of sleep apnea?
.

6. What are the classic symptoms of asthma?

      a.

      b.

      c.

      d.

7. The diagnostic test of choice to confirm pulmonary
tuberculosis is .

8. What is the best prevention for any of the pneumoco-
nioses? .

9. Mycoses are what kind of infections?
.

10. The most common pulmonary complication among
hospital patients is .

Multiple Choice
Select the best answer.

1. What is known about allergic rhinitis?

a. It is controlled by avoiding known allergens.

b. It causes death usually during sleep.

c. It afflicts more females than males.

d. It is treated with medications and 
immunotherapy.

2. What are the symptoms of croup?

a. Profuse sweating and fever

b. Snoring and a barking cough

c. Barking cough, persistent stridor, hoarseness

d. Respiratory distress and cyanosis

3. What might complementary therapy for lung cancer
treatment include?

a. Restriction of salts and fluids

b. The use of heparin and warfarin to reduce pain

c. Photodynamic therapy

d. Meditation, guided imagery, acupuncture, 
hypnosis

4. What is known about pulmonary edema?

a. It is diffuse extravascular accumulation of fluid
in the left ventricle of the heart.

b. It commonly occurs during the daytime.

c. It is usually the direct consequence of right
ventricular failure.

d. It causes the collapse of pulmonary arteries.
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a. Epistaxis

b. Pharyngitis

c. Adenoid 
hyperplasia

d. Infectious
mononucleosis

e. Pneumothorax

f. SIDS

g. Pleural effusion

h. COPD

i. Emphysema

j. Pulmonary 
anthracosis

k. Asthma

l. Cor pulmonale

m. Pleurisy

n. Laryngitis
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5. How is asthma, a condition marked by recurrent 
attacks, characterized?

a. It affects 5 to 10 million Americans.

b. Sufferers have sensitive airways that react to
known “triggers.”

c. The intrinsic form is seen mostly in childhood.

d. Produces a thick sputum during an acute
episode.

Discussion Questions/Personal Reflection
1. Discuss with another individual how lifestyle choices

that you have made might affect your respiratory
health. Identify preventive measures that might be 
put in place. Is there anything that you could or would
change?

2. Because secondhand smoke is dangerous to everyone,
many cities in the United States have voted to make 
all public places smoke free. Some agencies have even 
created personnel policies that say any new hires must
be smoke free 24 hours a day, 7 days a week. Discuss
the health implications of these rulings. Discuss any 
potential discrimination problems that you see.
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14
Digestive System Diseases

and Disorders
● chapter outline
DIGESTIVE SYSTEM ANATOMY 

AND PHYSIOLOGY REVIEW
UPPER GASTROINTESTINAL TRACT

Stomatitis (Herpetic and Aphthous)

Gastroesophageal Reflux Disease (Barrett
Esophagus)

Gastritis

Peptic Ulcers

Gastroenteritis

Infantile Colic

LOWER GASTROINTESTINAL TRACT
Celiac Disease (Gluten-Induced
Enteropathy)

Irritable Bowel Syndrome

INFLAMMATORY BOWEL DISEASE
Crohn Disease (Regional Enteritis,
Granulomatous Colitis)

Ulcerative Colitis

Diverticular Disease (Diverticulosis 
and Diverticulitis)

Acute Appendicitis

Hemorrhoids

PROBLEMATIC DIGESTIVE SYSTEM
SYMPTOMS
Constipation

Diarrhea

HERNIAS
Hiatal Hernia

Abdominal and Inguinal Hernias

DISEASES OF ACCESSORY ORGANS OF
DIGESTION: PANCREAS, GALLBLADDER,
AND LIVER
Pancreatitis

Cholelithiasis and Cholecystitis

Cirrhosis

Viral Hepatitis (A, B, C, D, E)

CANCERS OF THE DIGESTIVE SYSTEM 
AND ACCESSORY ORGANS
Colorectal Cancer

Pancreatic Cancer

COMMON SYMPTOMS OF DIGESTIVE
SYSTEM DISEASES AND DISORDERS
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Recall the anatomy and physiology of the digestive

system and accessory organs.
• Compare and contrast the two types of stomatitis.
• Describe gastroesophageal reflux and its prognosis.
• Identify at least four causes of gastritis.
• Outline the etiology of peptic ulcers and their

treatment.
• Discuss the signs and symptoms of gastroenteritis.
• Describe celiac disease, its diagnosis, and treatment.
• Review causes of irritable bowel syndrome.
• Discuss the inflammatory pattern of Crohn disease

and why surgery may be necessary.
• List at least three predisposing factors of ulcerative

colitis and compare to Crohn disease.
• Recall the cause and predisposing factors of 

diverticulitis disease.
• Describe the symptoms for acute appendicitis and

how it is diagnosed.
• Compare and contrast the two types of hemorrhoids

and their treatment.
• Explain what constitutes constipation.

• Recall treatment for diarrhea.
• Identify when to see a primary care provider for

nausea and vomiting.
• Recall the description and treatment possibilities

for infantile colic.
• Restate the cause of and treatment for hiatal and

abdominal hernias.
• Explain the implications of pancreatitis for 

complications.
• Discuss the relationship between cholelithiasis and

cholecystitis.
• Describe treatment protocol for cholecystitis.
• Identify the etiology of and the complications of

cirrhosis.
• Discuss the different types of hepatitis.
• Recall the treatment protocol and prognosis for

pancreatic cancer.
• Identify populations at risk for colorectal cancer

and its survival rate.
• List at least five common symptoms of digestive

system diseases and disorders.
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● key words
Anticholinergic 

(ăn''tı̆•kō''lı̆n•ĕr'jı̆k)
Ascites (ă•sī'tĕz)
Bilirubin (bı̆l•ı̆•roo'bı̆n)
Bilirubinuria 

(bı̆l''ı̆•roo•bı̆n•ū'rē•ă)
Cachexia (kă•kĕks'ē•ă)
Colectomy (kō•lĕk'tō•mē)
Coryza (kŏ•rī'ză)
Dysphagia (dı̆s•fā'jē•ă)
Enteropathy (ĕn''tĕr•ŏp'ă•thē)
Epigastric (ĕp''ı̆•găs'trı̆k)
Exudate (ĕks'ū•dāt)
Fecalith (fē'kă•lı̆th)
Fissure (f ı̆'shĕr)

McBurney point 
(mı̆k•bŭr'nē poynt)

Microbiome (mi''kro•bi'ōm)
Occult blood (ŭ•kŭlt')
Peristalsis (pĕr•ı̆•stăl'sı̆s)
Polyposis (pŏl''ē•pō'sı̆s)
Prebiotics (prē''bī•ŏt'ı̆ks)
Probiotics (prō''bī•ŏ'tı̆ks)
Reflux (rē'flŭks)
Sclerotherapy

(sklĕr''ō•thĕr'ă•pē)
Tetany (tĕt'ă•nē)
Varices (văr'ı̆•sēz)
Villi (vı̆l'ī)

Fistula (f ı̆s'tū•lă)
Gliadin (glī'ă•dĕn)
Hematemesis 

(hĕm''ă•tĕm'ĕ•sis)
Hematochezia

(hĕm''ă•tō•kē'zē•ă)
Hemolysis (hē•mŏl'ı̆•sı̆s)
Hepatomegaly

(hĕp''ă•tō•mĕg'ă•lē)
Hyperchlorhydria

(hī''pĕr•klor•hī'drē•ă)
Hyperglycemia

(hī''pĕr•glī•sē'mē•ă)
Ileostomy (ı̆l''ē•ŏs'tō•mē)
Jaundice (jawn'dı̆s)
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DIGESTIVE SYSTEM ANATOMY 
AND PHYSIOLOGY REVIEW
The digestive system consists of the set of organs and
glands associated with the ingestion and digestion of
food and the absorption of nutrients (Fig. 14.1). It may
be the system that is most taken for granted. Whether
a person is eating foods of little value or a well-balanced
diet, the task of the digestive system is the same—to
nourish the cells of the body. The basic functions of 
the digestive system are to ingest, digest, and absorb 
the nutrients taken in, creating simple organic and in-
organic molecules that can be transported to the body’s
cells through blood and lymph. This system also elimi-
nates solid, mostly indigestible, wastes from the body
through the large intestine.
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CHAPTER EPISODE—PART I
Katy is a senior in high school. She has a passion for
volleyball and is on the varsity volleyball team. She is
happy, seemingly healthy, and has plans for going to
the community college in the fall. Her life is about to
change, however. She woke in the middle of the night
with severe stomach cramps and rushed to the bath-
room. The diarrhea was explosive, and to her horror,
there was bright red blood in the toilet bowl as well.
Her mom heard the distress and knocked on the door
to see what was happening. When Katy told her what
was happening, she, too, was alarmed.

•  What might be the cause of these symptoms?
•  What should Katy and her mother do?
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Figure 14.1  The digestive system.
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Often the digestive system is divided into the upper
gastrointestinal (GI) tract and the lower GI tract. The
system is composed of the alimentary canal and the 
accessory organs of digestion. The canal is a tube that
passes from the mouth to the anus. The parts of the 
alimentary canal are noted in Figure 14.1 and include
the mouth, pharynx, esophagus, stomach, small intes-
tine, and large intestine. The colon extends from the
small intestine to the anus.

The following list briefly covers each digestive system
organ in the alimentary canal:

Mouth or oral cavity: In the mouth, the first part of
the canal, the teeth mechanically break down food
that is mixed with saliva. The food is pushed about
by the tongue; the tongue’s taste buds provide the
pleasurable sensation of taste.

Salivary glands: Three sets of salivary glands in the
mouth secrete saliva (mostly water and amylase) in
the mouth to moisten food for swallowing and
begin digesting carbohydrates.

Pharynx: The pharynx, or throat, is the portion of the
alimentary canal that carries the swallowed food
product to the esophagus.

Esophagus: The food product is carried farther
through the canal by peristalsis into the stomach.
No digestion takes place in either the pharynx or
the esophagus. The lower esophageal sphincter
(LES), or cardiac sphincter, relaxes to allow food

into the stomach; it then contracts, preventing the
backup of stomach contents.

Stomach: The stomach sac holds the food for the di-
gestion process to continue. A number of secretions
occur in the stomach to form gastric juice. The se-
cretions include mucus that coats and protects the
stomach lining, hydrochloric acid and pepsin to 
digest proteins, intrinsic factor for the absorption
vitamin B12, and the hormone gastrin to stimulate
further production of gastric juice. When the food
becomes a thick liquid called chyme, the pyloric
sphincter relaxes to allow small amounts of chyme
to pass into the first portion of the small intestine.

Small intestine: Digestion is completed in the small
intestine, a tube about 20 feet long. The first por-
tion of the small intestine is called the duodenum.
Bile secreted by the liver enters the duodenum to
emulsify fats. The second portion, the jejunum,
continues the digestion process, and absorption 
begins—glucose and amino acids go into blood
capillaries and fats go into lymph capillaries
(lacteals). The third portion, the ileum, is the final
and longest segment of the small intestine. It is
specifically responsible for the absorption of 
vitamin B12 and the reabsorption of bile salts.

Large intestine (colon): Any undigested food and
water pass into the first part of the large intes-
tine, called the cecum (Fig. 14.2). Peristalsis 
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Hepatic flexure
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Anal canalFigure 14.2  The large intestine shown in anterior view.
The term flexure means a turn or bend. (From Scanlon, VC, and

Sanders, T: Essentials of Anatomy and Physiology, ed. 6. Philadelphia: F.A.

Davis, 2011, p 399, with permission.)
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carries the waste to the ascending, transverse, and
descending colon, the sigmoid colon, the rectum,
and finally the anal canal. No digestion takes
place in the colon. The colon absorbs water, 
minerals, and vitamins and eliminates the 
remaining waste products.

The accessory glands include the pancreas, liver, and
gallbladder (Figs. 14.3 and 14.4). The pancreas is both
an exocrine (produces digestive enzymes) and an en-
docrine (produces insulin and glucagon) gland. The
liver, the largest organ in the abdominal cavity, pro-
duces bile and regulates the level of most chemicals in
the blood. It plays a central role in cellular metabolism
of the body. The gallbladder concentrates and stores bile
that is received from the liver.

The two functions of the digestive system are diges-
tion and absorption. In digestion, food is broken down
into simpler molecules such as amino acids, fatty acids,
and simple sugars through both mechanical and chem-
ical processes. The mechanical process involves physi-
cally breaking down food as it is chewed and swallowed
and moved to the stomach, where further chemical ac-
tion takes place, creating chyme. The chemical process
occurs when the enzymes act on the digested food to
create simpler chemical molecules. This prepares the
food for absorption, where simpler molecules, minerals,
vitamins, and water move from the digestive tract across
the digestive wall and into the blood to be carried into
body tissue.

The various accessory organs secrete fluids into the
digestive tube to help in the digestion and absorption
of nutrients. The process of ingesting, digesting, and
absorbing nutrients supplies the energy and chemical
building blocks for growth and maintenance of the
body.

Upper Gastrointestinal
Tract

STOMATITIS (HERPETIC 
AND APHTHOUS)

ICD-10: K12.30 or K12.2 

Description
Stomatitis, or inflammation of the oral mucosa, is a
common inflammation that most often occurs in two
forms: acute herpetic stomatitis (cold sore) and aphthous
stomatitis (canker sores). Painful blisters or ulcers char-
acterize both. Redness, swelling, and sometimes bleed-
ing occur.

Etiology
Acute herpetic stomatitis is a highly contagious viral ill-
ness caused by herpes simplex virus type 1 (HSV-1). It
often occurs in and lies dormant in nervous tissue with
recurring lesions appearing throughout life. There may
be a systemic illness with fever, blisters, and inflamma-
tion of the gums. The cause of aphthous stomatitis is
essentially unknown, but lack of vitamin B12, folic acid,
and iron is suspect. Aphthous stomatitis is activated 
periodically as well. Stress, fatigue, anxiety, eating foods
high in acid, and immunosuppression exacerbate both
acute herpetic stomatitis and aphthous stomatitis.

Signs and Symptoms
Acute herpetic stomatitis begins suddenly. There is
mouth pain, difficulty eating and swallowing, and fever.
Gums are swollen, and the mucous membrane has
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Figure 14.3  The liver and gallbladder with blood 
vessels and bile ducts.
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blisters and ulcerating inflammatory lesions that heal in
less than 2 weeks. In aphthous stomatitis, there is burn-
ing, tingling, and some swelling of mucous membrane.
One or more shallow ulcers with white centers and red
borders are present. The ulcers are discrete and shallow
and gradually heal in 10 to 14 days.

Diagnostic Procedures
Diagnosis is based on physical examination.

Treatment
Supportive measures to relieve the pain are recom-
mended, such as warm-water mouth rinses and topical

anesthetics. Antiviral medications can treat herpetic
stomatitis quite successfully. Increasing levels of iron,
folic acid, and vitamin B12 may be started in treating
aphthous stomatitis.

Complementary Therapy
A mouthwash made from steeped sage and chamomile
may be helpful as a gargle. Clients are advised to
avoid high-acid fruits, caffeine, alcohol, commercial
mouthwashes, and smoking. Naturopaths believe
that an allergy to wheat is a major cause of aphthous
stomatitis.
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Figure 14.4  (A) The pancreas, sectioned to show the pancreatic ducts. The main pancreatic duct joins the bile duct. 
(B) Microscopic section showing acini with their ducts and several islets of Langerhans. (From Scanlon, VC, and Sanders, T: Essentials 

of Anatomy and Physiology, ed. 6. Philadelphia: F.A. Davis, 2011, p 410, with permission.)

4451_Ch14_343-376  28/12/15  10:19 AM  Page 348



CLIENT COMMUNICATION

Instruct individuals on the importance of meticu-
lous oral hygiene and of avoiding any irritating
foods. Remind clients that approximately 90% of
the population carries herpes simplex virus and that
nearly all children pick up the virus at some time
during their childhood.

Prognosis
Both forms are self-limiting and usually clear within
10 days. When a high fever accompanies acute herpetic
stomatitis, a primary care provider (PCP) should be
contacted.

Prevention
Alleviation of precipitating factors can be helpful. Avoid
spicy and acidic foods. Recurrence is likely for both
forms. It is best to avoid close contact with people who
have the herpetic form of stomatitis. Do not share uten-
sils, drinking glasses, razors, and toothbrushes with 
actively infected individuals. If infected, remember to
wash your hands after touching the cold sore and never
touch your eyes after touching the cold sore to prevent
its spread to the eyes.

GASTROESOPHAGEAL
REFLUX DISEASE (BARRETT

ESOPHAGUS)
ICD-10: K21.9 (GERD)

ICD-10: K22.70 (BARRETT ESOPHAGUS)

Description
Gastroesophageal reflux disease (GERD) is the backup
of gastric or duodenal contents into the esophagus and
past the lower esophageal sphincter (LES) without
belching or vomiting. The liquid contents can inflame
and damage the lining of the esophagus. About one-
third of Americans have GERD.

Etiology
The major cause is an abnormally weak contraction of
the LES, reducing its ability to prevent reflux. The sec-
ond cause is abnormal relaxations of the LES, or tran-
sient LES relaxations. The LES should create sufficient
pressure to close the lower end of the esophagus yet
relax after each swallow to allow food to pass into the
stomach. Reflux, a flowing back or return flow of fluid,
occurs when the LES pressure is deficient or when the
pressure within the stomach exceeds the LES pressure.
A person with reflux is unable to swallow fast enough
or often enough to create sufficient peristaltic amplitude
to clear the gastric acid from the lower esophagus. The
result is prolonged acidity in the esophagus when reflux

occurs. Some predisposing factors include pyloric 
surgery, long-term nasogastric intubation, certain foods,
alcohol, smoking, obesity, and some drugs. Hiatal 
hernia and any position that increases intra-abdominal
pressure may also cause GERD.

Signs and Symptoms
GERD symptoms may not always be present (especially
in older clients), and it is not always possible to confirm
physiological reflux. The most common symptoms,
however, are heartburn, regurgitation, and nausea. For
some, the first sign of GERD is a dry cough and laryn-
gitis, or what is now called reflux laryngitis. Symptoms
may be relieved by taking antacids or by sitting upright
and are worsened by vigorous exercise, bending, or lying
down.

Diagnostic Procedures
After a careful history and physical examination, med-
ications to suppress the production of stomach acid are
given. If the heartburn diminishes, the diagnosis of
GERD is confirmed. Further tests to determine
GERD include upper GI endoscopy, esophageal acid
testing, esophageal probe, and esophageal manometry.
Recurrent GERD after 6 weeks is abnormal. An acid
perfusion test (Bernstein) can show reflux, but en-
doscopy and biopsy allow visualization and confirma-
tion of any pathological changes in the mucosa.

Treatment
Decreasing esophageal irritation is helpful. This can be
partially accomplished by eating low-fat, high-fiber
foods and avoiding caffeine, tobacco, alcohol, chocolate,
peppermint, and carbonated beverages. Elevating the
head portion of the bed may decrease night symptoms.
It is best to eat several small meals instead of two or
three large meals. Antacids can neutralize gastric acid
and relieve heartburn. Proton pump inhibitors (PPIs),
a group of medications that decrease the amount of acid
in the stomach and intestines, may be prescribed.
Metoclopramide is a GI stimulant that improves gastric
emptying and increases LES pressure. Surgery that cre-
ates an artificial closure of the gastroesophageal junction
may be necessary in severe cases that do not respond to
other treatment.

Complementary Therapy
Most practitioners suggest that avoiding trigger foods,
especially chocolate, caffeine, spicy foods, and foods
that have a lot of acid (like tomatoes and oranges), 
is the first step toward eliminating GERD. One rec-
ommendation includes chewing gum after meals. 
Another recommendation is to drink warm water
with a meal to reduce reflux. Integrative practitioners
agree that PPI medications may be the first choice of
treatment.
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CLIENT COMMUNICATION

It is best for clients to eat nothing within 3 hours of
going to bed, avoid tight clothing, maintain a nor-
mal body weight, and avoid trigger foods. Clients
are advised to avoid circumstances that increase
intra-abdominal pressure.

Prognosis
The prognosis for GERD varies with the underlying
cause; however, it is a chronic condition and a risk fac-
tor for developing Barrett esophagus, the predominant
precursor to esophageal adenocarcinoma. In Barrett
esophagus, there is a change in the epithelium of the
distal esophagus that is often seen in cancerous tissue.
A gastroenterologist will perform an esophagogastro-
duodenoscopy (EGD) to look for abnormalities when
symptoms of weight loss, dysphagia, blood in the
stool, or anemia are present. If a diagnosis of Barrett
esophagus is made, then periodic checks will be done
as a precautionary measure against esophageal adeno-
carcinoma, considered the fastest growing cancer in the
Western world.

Prevention
Clients should avoid any offending foods; reducing fat
and increasing fiber in the diet are also recommended.
Clients are advised to not eat before going to bed and
to elevate the head of the bed for increased comfort.
Taking nonprescription medicines to reduce or block
acid are helpful. These include antacids such as Tums,
H2 blockers such as Pepcid, and PPIs such as Prilosec.

GASTRITIS
ICD-10: K29.XX*

Description
Gastritis, the most common stomach ailment, describes
a group of conditions with one thing in common: in-
flammation and erosion of the gastric mucosa. Erosive
gastritis destroys the stomach lining. Gastritis can be
acute or chronic and can occur at any age.

Etiology
The etiology of gastritis is varied and complex. It usu-
ally develops when the stomach’s protective mucus-
lined layer is weakened or damaged, allowing digestive
juices to damage and inflame the stomach lining. 
Irritating foods, alcoholic beverages, caffeine, overuse
of NSAIDs, and ingested poisons can cause gastritis.
Smoking worsens the irritation. It can be secondary to
stress, bile reflux, and an autoimmune response. When
Helicobacter pylori bacteria is present, stomach ulcers
may also occur.

Signs and Symptoms
After exposure to the offending substances, the acute
form of gastritis may feature dyspepsia, indigestion,
cramping, belching, vomiting, and epigastric pain in
the region of the abdomen over the pit of the stomach.
There may be hematemesis, or vomiting of blood 
in erosive gastritis. A client with the chronic form of
gastritis may exhibit similar symptoms, mild discom-
fort, or no symptoms. When symptoms do develop,
they may be hard to pinpoint. A person may experience
a loss of appetite or a “full” feeling in the stomach or
have vague epigastric pain.

Diagnostic Procedures
A medical history that reveals exposure to a GI irritant
may suggest this disorder. A blood test to check for the
presence of H. pylori antibodies is likely ordered. A
breath test and stool analysis can also check for H. pylori
bacteria. Upper GI endoscopy with biopsy will help
confirm the diagnosis when done before lesions heal,
usually within 24 hours. GI x-ray with barium swallow
is another commonly used tool.

Treatment
Treatment for gastritis and H. pylori infection depends
on the cause. Symptoms are relieved by eliminating
any known irritant, such as NSAIDs or alcohol.
Chronic gastritis caused by H. pylori infection is
treated by eradicating the bacteria. Medications to
treat stomach acid and promote healing may be or-
dered. These include PPIs, antacids, and acid blockers.
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GERD in the News

Studies through the National Institutes of Health’s Human
Microbiome Project continue to indicate that GERD and
other gastrointestinal diseases are associated with global 
alteration of the microbiome in the esophagus and along
the GI tract. Human microbiome consists of all the 
microorganisms that reside in the human body—microbes,
their genetic elements, and how they react in a particular
environment. In the case of GERD, the esophagus is the
environment. The lead author of the study, Shiheng Pei,
MD, PhD, assistant professor of pathology and medicine
at New York University’s Langone Medical Center, said,
“At this time, we don’t yet know whether the changes in
bacterial populations are triggering GERD or are simply a
response to it. If changes in the bacterial population do
cause reflux, it may be possible to design new therapies with
antibiotics, probiotic bacteria or prebiotics.”

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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In the event of ingestion of toxic substances, an 
antidote or antiemetic may be prescribed. Any he-
matemesis should be reported to the PCP.

Complementary Therapy
Practitioners are likely to encourage avoidance 
of irritants, especially alcohol and NSAIDs. Nutri-
tional supplements and herbal remedies may be 
suggested to encourage repair of the stomach lining.
None should be taken without first discussing with
the PCP.

CLIENT COMMUNICATION

Educating persons who have gastritis includes
discussions of prevention; eating smaller, more
frequent meals; and maintaining appropriate fluid
levels in the body.

Prognosis
The prognosis of gastritis is good with proper treatment.
Untreated, gastritis may be a precursor to gastric polyps
and benign or malignant tumor.

Prevention
Prevention of gastritis includes avoiding gastric irritants.
Advise clients to take prescribed medications with milk
or food and avoid aspirin-containing substances. Also
tell clients to avoid spicy foods, alcohol, caffeine, and 
tobacco.

PEPTIC ULCERS
ICD-10: K27.X

Description
Peptic ulcers can be found in the lower esophagus, the
stomach, the pylorus, the duodenum, and the jejunum.
However, these ulcers, or circumscribed lesions in the
mucous membrane, are most likely found in the stom-
ach and duodenum. Nearly 6 million individuals suffer
from peptic ulcers in the United States. Gastric peptic
ulcers affecting the stomach mucosa are found mostly
in women over age 60. Duodenal peptic ulcers are most
commonly found in men between ages 20 and 50. A
gastric ulcer is a lesion in the mucosal lining of the
stomach. In this disease, a patch of mucosal tissue be-
comes necrotic and is subsequently eroded by the acids
and pepsins released within the stomach. Put simply,
the stomach begins digesting itself (Fig. 14.5). A duo-
denal ulcer is a circumscribed, craterlike lesion in the
mucous membrane of the short, wide segment of the
small intestine called the duodenum.

Etiology
The three major causes of peptic ulcers are infection
with H. pylori, use of NSAIDs, and pathological 
hypersecretion disorders. Just how ulcers develop is
not entirely clear, but their development is believed to
be related to increased gastric acid production and/or
to factors that impair mucosal barrier protection. Such
irritants as alcohol, aspirin, caffeine, and tobacco likely
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CHAPTER EPISODE—PART II 
Katy lives in a small apartment with her disabled
mom. Funds are scarce, and their only source of health
insurance is through Medicaid. Their PCP is a nurse
practitioner, and when they call for an appointment,
none is available until the end of the next day. Katy
and her mom hoped the problem would go away be-
fore then, but it did not. Katy was unable to attend
school prior to the appointment because she continued
to have cramping and diarrhea accompanied by bright
red blood. Her mom now believes there is internal
bleeding somewhere and is truly frightened. Katy is in
near panic. She missed one volleyball game and fears
she will miss another game depending upon the 
PCP’s diagnosis—enough to put her on probation
with the team.

•  Does the apparent stress in the household complicate
Katy’s condition? Explain your response.

•  Could anything be done for Katy to see a professional
sooner? If so, describe.

Esophagus

Esophageal
ulcer

Duodenal ulcer

Gastric ulcer

Stomach

Peptic Ulcers

Small
intestine

A

B
Figure 14.5  Peptic ulcers.
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accelerate gastric acid production and the erosion of
the mucosal barrier. Predisposing factors include
blood type. Gastric ulcers appear most often in 
individuals with type A blood; duodenal ulcers tend to
afflict persons with type O blood.

Signs and Symptoms
Persistent “heartburn” and indigestion are the classic
symptoms; there may be nagging stomach pain as well.
GI bleeding, hematochezia (bright red bloody stools),
nausea, vomiting, and weight loss can occur. The chronic,
periodic heartburn pain may radiate into the back region.
Often, a peculiar sensation of hot water bubbling in the
back of the throat occurs. The symptoms of both gastric
and duodenal ulcers appear about 2 hours after eating or
after consuming orange juice, caffeine, alcohol, or aspirin.
Although most peptic ulcers are small, they can cause a
considerable amount of discomfort.

Diagnostic Procedures
Diagnosis is made by EGD or upper GI barium 
swallow. Laboratory analysis to detect minute quan-
tities of blood or occult blood in stools, serological
testing to determine clinical signs of infection, studies
of gastric secretions that show hyperchlorhydria,
and a carbon 13 (13C) urea breath test result will 
reflect activity of H. pylori.

Treatment
It is recommended that every person with an ulcer be
treated at least once to eradicate H. pylori infection. An-
tibiotics prescribed to treat H. pylori include amoxicillin
(Amoxil), clarithromycin (Biaxin), and metronidazole
(Flagyl). Individuals who require NSAIDs may be given
a prostaglandin analog to suppress ulceration, or a
change of medication is ordered. Medications may be
given to reduce acid secretion. Antacids and PPIs are
likely prescribed. If GI bleeding occurs, EGD will re-
veal the site of bleeding, and coagulation by laser or
cautery will control the bleeding. Surgery is indicated
for perforation, suspected malignancy, or when conser-
vative treatment is unsuccessful.

Complementary Therapy
Having clients eliminate food and drink irritants is
helpful. Dietary changes, herbal medicines, and stress
reduction are recommended. Therapy to treat infection
is also recognized. Herbal medications should be taken
only with the approval of the PCP.

CLIENT COMMUNICATION

Prompt treatment is important to prevent compli-
cations, as is avoiding offending foods and drugs.
Remind clients that the combination of alcohol and
NSAIDs is especially harmful.

Prognosis
Peptic ulcers tend to be chronic with remissions and 
exacerbations. From 5% to 10% of individuals develop
complications that necessitate surgery. Complications
of peptic ulcers include hemorrhage and perforation,
both potentially life-threatening situations. Gastric 
ulcers are carefully monitored for signs of malignancy.

Prevention
No prevention is known, but the following suggestions
can be made to clients to help lower the risk of develop-
ing peptic ulcers: Do not smoke, do not take NSAIDs
longer than a few days, and limit alcohol intake. Careful
adherence to treatment protocols may prevent recurrence.

GASTROENTERITIS
ICD-10: K52.89 or K52.9 

Description
Gastroenteritis is the inflammation of the stomach and
small intestine; it may also be known as intestinal flu,
traveler’s diarrhea, or food poisoning. It occurs in persons
of all ages and is a major cause of death in developing
countries.

Etiology
Causes of gastroenteritis include infection from bacteria,
amoebae, parasites, and viruses. The ingestion of toxins,
allergic reactions to certain foods, and drug reactions also
may produce this disease. The bowel reacts to any of
these agents with hypermotility, producing severe diar-
rhea and resultant depletion of intracellular fluids.

Signs and Symptoms
The etiology of the particular case determines, in part,
the signs and symptoms, which may include diarrhea,
cramping, nausea, vomiting, malaise, fever, and rum-
bling stomach sounds. More serious symptoms include
hemoptysis, hematemesis, and dehydration. Hemop -
tysis and hematemesis occur when small blood vessels
tear in the throat or esophagus from continuous and
forceful vomiting.

Diagnostic Procedures
The medical history and physical examination may sug-
gest gastroenteritis. A stool and/or blood culture will
identify any bacteria or parasite. An endoscopy may be
performed.

Treatment
Treatment is symptomatic and supportive. Fluid and
nutritional support are important to minimize electrolyte
and fluid imbalances. Antidiarrheals and antiemetics
may be prescribed. Children and elderly persons are 
especially intolerant to fluid and electrolyte imbalance.
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Complementary Therapy
Avoidance of the irritant is important. Diarrhea is the
body’s way of eliminating the irritant, but this symptom
should be carefully monitored to prevent loss of elec-
trolytes and fluids. Sucking on ice chips, sipping Sprite
or 7UP, and drinking small amounts of clear broths are
recommended.

CLIENT COMMUNICATION

Discuss all methods of prevention, and encourage
uninterrupted rest. Sitz baths for 10 minutes two
or three times daily are helpful for perianal discom-
fort. Some primary care providers prefer that no
over-the-counter medications be taken because
they may mask a more serious problem. Any an-
tibiotics or anti-infective agents prescribed should
be taken until they are completely gone.

Prognosis
The prognosis varies with the etiology but is generally
good once the cause has been isolated and treatment
has begun. Gastroenteritis is a self-limiting disorder.

Prevention
To help prevent gastroenteritis, remind clients to prop-
erly refrigerate all perishable food and wash hands thor-
oughly before handling food. Instruct clients to cook all
foods thoroughly. Flies and roaches need to be elimi-
nated in the home. People traveling in developing
countries should be especially cautious of contaminated
water or food.

INFANTILE COLIC
ICD-10: R10.83 

Description
Infantile colic is defined in infants who are healthy
and well fed but have paroxysms of irritability, fussing,
or crying lasting for 3 hours a day and occurring on
more than 3 days in 1 week for a period of 3 weeks.
The condition usually occurs during the first 3 months
of life.

Etiology
Excessive fermentation and gas production in the in-
testines are thought to be the cause of colic. Other fac-
tors include too rapid feeding, overeating, swallowing
air, or poor burping techniques. Many times the cause
cannot be determined.

Signs and Symptoms
Loud crying and drawing of the legs up to the abdomen
are typical behaviors of an infant experiencing colic. The
crying usually begins suddenly, and often after a feeding.

The cry is loud and continuous and lasts from 1 to 
4 hours. The infant’s face often gets flushed or red.

Diagnostic Procedures
There is no specific diagnostic test for this disorder. The
“rule of 3” is often used: crying occurs during the first 
3 months, lasts longer than 3 hours a day, occurs more
than 3 days a week, and continues for at least 3 weeks.

Treatment
The best treatment may be the availability of a calm
setting for feeding time for both parent and child and
gentle burping midway through the feeding and again
at the end. Mothers who breastfeed should avoid 
eating foods that may cause gas. Swaddling the infant
to decrease jerky movements and using a front carrier
may be helpful. Taking the infant for a car ride or
using an infant swing is often successful in soothing
him or her. Walking or rocking works for some. Ap-
plying gentle pressure to the infant’s abdomen or gen-
tle massage to the infant’s back while the infant is
lying down may be tried.

Complementary Therapy
In addition to suggestions given, a steeped chamomile
tea might be given to the infant with a little water.

CLIENT COMMUNICATION

Infantile colic is stressful for parents. Reassure them
and suggest ways they can get a break during this
time.

Prognosis
The prognosis for infantile colic is good. The infant will
continue to thrive and develop even with colic. Colic
usually disappears spontaneously after 3 months of age.

Prevention
The best prevention of infantile colic includes frequent
and smaller feedings and avoidance of gassy foods for
nursing mothers.

Lower Gastrointestinal
Tract

CELIAC DISEASE (GLUTEN-INDUCED
ENTEROPATHY)

ICD-10: K90.0 

Description
Celiac disease, or gluten-induced enteropathy, is a
disease of the small intestine marked by malabsorption,
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gluten intolerance (gluten is a protein found in
wheat, barley, and rye), and damage to and charac-
teristic changes in the mucosal lining of the intestine.
Because of the gluten intolerance characterizing
celiac disease, it is sometimes referred to as gluten-
induced enteropathy, a disease of the intestine. The
incidence of celiac disease is high among siblings.
More than 3 million individuals in the United States
are afflicted.

Etiology
Celiac disease is an autoimmune disorder in response
to the gliadin fraction of gluten. Gliadin is a water-
insoluble protein present in the gluten of wheat, barley,
and rye. Celiac disease most often surfaces in individu-
als with a genetic predisposition to the disease and an
unusually permeable intestinal wall. The gluten-induced
damage to the intestine mucosal lining may result
from either a toxic or an immunologic reaction to this
protein.

Signs and Symptoms
Symptoms of celiac disease may include weight loss,
anorexia, abdominal distention, flatulence, intestinal
bleeding, peripheral neuritis, dermatitis, and muscle
wasting. The condition is also marked by the passage of
abnormally large diarrheal stools that are characteristi-
cally light yellow to gray, greasy, and foul smelling. 
The resultant chronic malnutrition may cause mineral
depletion that may be revealed in the musculoskeletal
system as bone pain; tenderness; compression deformi-
ties; and sharp, painful, periodic muscle contractions
called tetany. Anemia from the poor absorption of 
folate, iron, and vitamin B12 can also be a symptom.
Neurological effects may include neuropathy and
seizures. Dry skin, eczema, and psoriasis can be the re-
sult of celiac disease. Amenorrhea and hypometabolism
are endocrine symptoms.

Diagnostic Procedures
The disease often is difficult to diagnose and to differ-
entiate from other intestinal disorders. An initial sero-
logical test followed by biopsy is recommended. The
serology includes testing for antigliadin antibodies
(IgA), antiendomysium antibodies (EMA), and tissue
transglutaminase (tTG) antibody to screen persons
suspected of having celiac disease. If these antibody
tests are positive, there is a 99.6% chance that the 
individual has celiac disease, and a biopsy is ordered
to confirm the diagnosis. For a definitive diagnosis of
celiac disease, the following are necessary: biopsy 
of the small intestine indicating destruction of the
villi, tiny fingerlike projections lining the interior 
of the small intestine that absorb fluid and nutrients,
and remission of symptoms and improvement in the

condition of the villi after the institution of a gluten-
free diet.

Treatment
Treatment consists of lifelong strict adherence to a
gluten-free diet. A few persons who do not experience
improved small bowel function after instituting a gluten-
free diet may be treated with corticosteroid drugs. 
Supportive treatment may include supplemental iron,
vitamin B12, and folic acid. Research is currently under
way to develop medications that prevent an immune 
response to gluten and block the action that makes the
intestine permeable. Microbiome also plays a role in
celiac disease. It is believed that the variance of micro-
biome from person to person enables many to go unde-
tected for years. The microbiome seem able to influence
which genes are active at any given time, thus allowing
some to tolerate gluten for many years and then sud-
denly lose that ability, causing celiac disease to develop.

Complementary Therapy
It is essential that clients avoid all wheat, barley, and rye.
A daily multivitamin and mineral supplement that 
includes 1,000 milligrams of calcium along with 400 mil-
ligrams of magnesium (note that too much magnesium
can cause diarrhea) can be helpful to individuals with
celiac disease.

CLIENT COMMUNICATION

Educate clients on careful reading of all food labels
to detect offending ingredients. Encourage them
to join a celiac disease support system to learn more
about the disease, special recipes, and stores that
sell gluten-free foods. A nutritionist can encourage
diet alternatives. If persons go on and off the diet,
tissue regeneration may no longer be possible.

Prognosis
With proper treatment and a lifelong gluten-free diet,
the prognosis is good. Symptomatic relief often occurs
within a few weeks, but improvement in tests of absorp-
tion function and small bowel tissue characteristics may
not occur for months, sometimes years. Persons with
celiac disease have an increased incidence of abdominal
lymphoma and carcinomas later in life. Individuals 
who develop GI symptoms while in remission and on 
a gluten-free diet should be carefully evaluated for 
malignancy.

Prevention
There is no known prevention of the disease; however,
if there is a strong family history of celiac disease,
screening with the EMA and tTG is recommended for
early diagnosis.
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IRRITABLE BOWEL SYNDROME
ICD-10: K58.9 

Description
Irritable bowel syndrome (IBS) is a complex group of
symptoms marked by abdominal pain and altered bowel
function—typically constipation, diarrhea, or alternating
constipation and diarrhea—for which no organic cause
can be determined. The disorder is chronic, with the onset
of symptoms usually occurring in early adulthood and
lasting intermittently for years. IBS is a frequently occur-
ring GI disorder in the United States. Its management
often proves frustrating to clients and providers alike.

Etiology
The cause of IBS is unknown, but it is suspected that
the disease may arise from a number of underlying dis-
orders. What is known is that IBS is associated with an
increase or decrease in colonic motility. The disease also
tends to have a psychological component. Nervousness
or poor diet is not the cause, but stress and intolerance
of some foods can precipitate attacks.

Signs and Symptoms
The hallmark of IBS is abdominal pain with constipation
or with constipation alternating with diarrhea. The to-
tally diarrheal form of IBS is often painless. Heartburn,
abdominal distention, back pain, weakness, and faint-
ness also may accompany the primary symptoms. Stool
may be reported as mucus covered. Symptoms usually
are experienced as acute attacks that subside within 
1 day, but recurrent exacerbations are likely. Women are
more likely to have IBS during menstruation.

Diagnostic Procedures
The chronic, intermittent nature of the symptoms
without obvious cause suggests the diagnosis; however,
IBS must be differentiated from other GI diseases. A
careful client history, especially of psychological fac-
tors, is essential. A complete blood cell count and stool
examination for occult blood, ova, parasites, and
pathogenic bacteria will help rule out closely related
conditions. Colonoscopy, sigmoidoscopy, barium
enema, and rectal biopsy may provide similarly useful
information.

Treatment
There is no one successful treatment for controlling
IBS. Dietary modification may be attempted, such as
avoiding irritating foods or adding fiber if constipation
is a symptom. Diet guidelines include avoiding caffeine
and alcohol; limiting intake of fatty foods, dairy prod-
ucts, and artificial sweeteners; increasing fiber in the
diet; and avoiding beans, cabbage, and uncooked cau-
liflower and broccoli. Clients are advised to get ade-
quate sleep and exercise and alleviate as much stress as
possible. A sedative or an antispasmodic drug may be
ordered.
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Trouble With Gluten in the Diet

For many years a person with celiac disease had great diffi-
culty finding foods that were totally free of gluten. Today,
the stores are full of products that are gluten-free. This is
due mostly to a surge in popularity of the individuals who
believe they are allergic to gluten. Thus, a new diagnosis
“gluten sensitivity” has arisen. Symptoms may be similar,
but more likely include disabling headaches and fatigue.
Recent studies, however, reveal that the sensitivity may not
be to gluten but rather to a group of distinct molecules in
wheat and other grains, proteins, or even some carbohy-
drates. Evidence indicates that as many as 60% of individ-
uals who underwent extensive testing to diagnose celiac
disease discovered they were negative for the illness. 
Because of this research, some medical professionals believe
the term nonceliac wheat sensitivity is more accurate than
gluten sensitivity. Khamsi, Roxanne: “The Trouble with
Gluten,” Scientific American, February 2014, pp. 30–31.

REALITY EPISODE

For Francine, the feeling comes when she least expects it.
Heat sears the intestines, and she has to go to the bathroom
now! As she gets up from her office chair to move down the
hall to the bathroom, the rush is more urgent. She pauses,
hoping that if she stops walking, she can squeeze down and
hold the urge a moment or two. But she cannot. Stool 
begins to gush from her body.

Now she hurries to the bathroom, swings the door open
to the toilet. (Thank goodness there is no one waiting!)
Francine pulls her clothes away, lowers herself to the stool,
and the flow continues. There is release and relief. Her
clothes are a mess. She wipes, washes, flushes two or three
times, and prays that no one comes into the restroom to see
her. She is so glad to see that none of her outer clothing is
spoiled. She wraps her now-rinsed underwear in paper tow-
els, goes back to her office, and puts the paper towels in a
plastic bag and seals it. She is embarrassed but so glad that
she has a change of underwear with her. This is not the first
time, and she has learned to be prepared. She is learning
not to feel shame. She has a disease—irritable bowel syn-
drome. Many others share this disease with her and have
the same problem. She is grateful the restroom is nearby.

How might the outcome be different if it occurs while
working on a construction site? Could this affliction 
preclude some occupations? Explain.

❉
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Complementary Therapy
Complementary therapy for clients aims to reduce 
irritation to the bowel, relying on dietary changes and
stress reduction. Herbal medications should be taken
only under the care of a primary care provider or an
appropriate practitioner. On the other hand, there is
some evidence that taking probiotics may help IBS
sufferers. Probiotics are bacteria that naturally live in
the intestine. The bacteria Lactobacillus acidophilus and
Bifidobacteria infantis lessened the symptoms for some
people after taking the probiotics for 4 weeks. Eating
meals at regular intervals, chewing food slowly, and
drinking eight glasses of water daily are helpful for
clients. Biofeedback, acupuncture, and hypnosis have
shown promise in reducing stress and relaxing intes-
tinal spasms.

CLIENT COMMUNICATION

An individual with chronic IBS should have regular
checkups to monitor any major change in symp-
toms. Educate clients about the chronic nature of
the disease and possible complications of the treat-
ment process. Persons with IBS may experience an
extra urgency in evacuating the bowel that requires
immediate availability of a toilet. Advise clients that
in a public setting where there are no restrooms,
they can calmly and politely say to a proprietor, 
“I believe I am going to be sick.” This statement
may make an otherwise unavailable bathroom avail-
able. Suggest that clients carry extra undergarments
in case of an accident.

Prognosis
Because IBS cannot be cured, the prognosis varies 
according to how successfully the symptoms can be con-
trolled. IBS may disrupt an individual’s lifestyle. It also
can exacerbate hemorrhoids.

Prevention
There is no known prevention for IBS.

Inflammatory Bowel
Disease

Crohn disease and ulcerative colitis are both inflamma-
tory bowel diseases, and while they may share similar
symptoms with lower intestinal tract diseases, they are
quite different as distinguished by their inflammatory
pattern.

CROHN DISEASE (REGIONAL
ENTERITIS, GRANULOMATOUS
COLITIS)

ICD-10: K50.90 

Description
Crohn disease, sometimes called regional enteritis or
granulomatous colitis, is a serious, chronic inflammation,
usually of the ileum, although it may affect any portion
of the GI tract. Crohn disease is distinguished from
closely related bowel disorders by its inflammatory pat-
tern. The inflammation extending through all layers of
the intestinal wall results in a characteristic thickening
or toughening of the wall and narrowing of the intestinal
lumen. The inflammation tends to be patchy or seg-
mented. In Crohn disease, all layers of the intestine may
be involved, with normal healthy bowel found between
diseased sections of bowel. Crohn disease affects men
and women equally and seems familial in nature. It is
most often diagnosed in people between ages 20 and 30.

Etiology
The cause of Crohn disease is unknown. Researchers
now believe that emotional stress and psychological
changes are the result of chronic and severe symptoms
of Crohn disease rather than the cause. Research is
under way in the fields of immunology and microbiol-
ogy. Many scientists believe that the interaction of 
a virus or bacterium with the body’s immune system
may trigger the disease or that such an agent may cause
damage to the intestinal wall, initiating or accelerating
the disease process. This triad of events—genetic sus-
ceptibility, environmental trigger, and a weakened or
damaged intestinal wall—has the same effect as the 
microbiome action identified in other digestive system
diseases and disorders.

Signs and Symptoms
Signs and symptoms include intermittent or steady 
abdominal pain in the right lower quadrant, diarrhea,
lack of appetite, and weight loss. A variety of sores, 
fissures (grooves or deep furrows), or fistulas (abnor-
mal tubelike passages) may appear in the anal area of
some individuals.
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CHAPTER EPISODE—PART III
When Katy finally sees the PCP, she is referred to a GI
specialist. The PCP orders blood work, and a prescrip-
tion is given to help put a stop to the diarrhea. A bland
diet is recommended. Even though, at her mom’s 
insistence, the PCP personally made a phone call to the
clinic of the only specialist who sees Medicaid clients,
Katy had to wait more than 2 weeks to be seen.

•  Identify what is positive about this exchange.
•  Identify what is negative about this exchange.
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Diagnostic Procedures
Crohn disease is diagnosed by differentiating its char-
acteristic pattern of inflammation from those of other
bowel disorders. A thorough medical history is essen-
tial. Barium enema, colonoscopy, and stool sample
may be necessary. Only a biopsy provides a definitive
diagnosis.

Treatment
Treatment of Crohn disease is symptomatic and 
supportive. Currently, there are five basic categories of
medications used in the treatment of Crohn disease.
Oral forms of mesalamine (the generic name for 
5-aminosalicylic acid [5-ASA]) and sulfasalazine have
been found beneficial in treating Crohn disease and in
preventing relapses. Corticosteroids (given orally, rec-
tally, or by injection) are given when symptoms are
more severe. Immunomodulators help reduce the in-
flammatory response. Antibiotics can help control
symptoms, reducing intestinal bacteria and suppressing
the intestine’s immune system. Biological therapies are
targeted to particular enzymes and proteins that are 
abnormal in people with Crohn disease.

Surgical treatment of the disease is usually reserved
for managing complications, but colectomy (surgical
removal of all or a portion of the colon) or ileostomy
(surgically creating an opening in the ileum, bringing it
to the abdominal surface for the purpose of evacuating
feces) may be necessary in persons with extensive dis-
ease. About 70% of individuals with Crohn disease
eventually require surgery.

Complementary Therapy
Complementary therapy for Crohn disease is very 
similar to the recommendations in the treatment of
IBS. Some herbal medications have proved beneficial,
but the recommendation is that an individual with IBS
or Crohn disease work cooperatively with two practi-
tioners, a gastroenterologist and a naturally oriented
practitioner, before taking any herbal remedies. It is im-
portant to make certain the body gets all the nutrients
it needs. For example, sulfasalazine reduces the body’s
ability to absorb folate, and corticosteroids can reduce
calcium levels.

CLIENT COMMUNICATION

Focus on supporting clients through acute attacks
and teaching measures to prevent future complica-
tions. Adequate nutritional intake and fluid balance
are essential. See Client Communication in IBS.

Prognosis
The prognosis depends on the severity of the initial
onset of the disease and its clinical history but wors-
ens over time. Complications may include intestinal

obstruction and fistula formation, resulting in peri-
tonitis and sepsis.

Prevention
There is no known prevention or cure for Crohn disease.

ULCERATIVE COLITIS
ICD-10: K51.90 

Description
Ulcerative colitis is a chronic inflammation and ulceration
of the colon, often beginning in the rectum or sigmoid
colon and extending upward into the entire colon. 
Ulcerative colitis and Crohn disease are often referred to
as inflammatory bowel disease (IBD). Ulcerative colitis
is distinguished from closely related bowel disorders by
its characteristic inflammatory pattern. The inflammation
involves only the mucosal lining of the colon, which ex-
hibits erythema and numerous hemorrhagic ulcerations.
In addition, the affected portion of the colon is uniformly
involved, with no patches of healthy mucosal tissue evi-
dent (compare with Crohn disease). Together, ulcerative
colitis and Crohn disease affect approximately 500,000
to 2 million people in the United States. Men and
women are affected equally.

Etiology
The etiology for ulcerative colitis is the same as for
Crohn disease. Researchers believe that the body’s 
defenses may be operating against some substance in
the body, perhaps even the digestive tract, which is rec-
ognized as foreign. These foreign substances or antigens
may stimulate the body’s defenses to produce an inflam-
mation. Researchers believe that microbiome actions
are apparent in ulcerative colitis as well. Recent research
shows that a high intake of linoleic acid, a polyunsatu-
rated omega-6 fatty acid found in red meat and in many
oils and some types of margarine, may be associated
with nearly 33% of cases of ulcerative colitis.

Signs and Symptoms
The classic symptom is recurrent bloody diarrhea, often
containing pus and mucus, accompanied by abdominal
pain and severe urgency to move the bowels. Other
symptoms may include fever, weight loss, and signs 
of dehydration. There is a tendency toward periodic 
exacerbation and remission of symptoms.

Diagnostic Procedures
The disease is diagnosed by the characteristics of the in-
flammatory process. Sigmoidoscopy may reveal the mu-
cosal lining to be friable (easily broken or pulverized) with
thick, inflammatory exudate. Colonoscopy may be nec-
essary to determine the extent of the disease. A biopsy
may be done at the same time to rule out carcinoma.
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Treatment
The treatment program generally includes measures to
suppress the inflammatory response, permit healing, and
relieve the symptoms. Treatment of ulcerative colitis
with medications is similar, though not always identical,
to treatment of Crohn disease. Medications used to 
treat ulcerative colitis include (1) anti-inflammatory
agents, such as 5-ASA compounds, systemic corticoster -
oids, topical corticosteroids in the form of suppositories,
liquid or foam enemas, and (2) immunomodulators. Sul-
fasalazine (a compound derived from sulfapyridine and
5-ASA) is an effective anti-inflammatory agent used for
mild to moderate episodes of ulcerative colitis. Oral
forms of 5-ASA compounds appear to be effective in
treating active ulcerative colitis and in preventing re-
lapses. Corticosteroid treatment is also effective against
ulcerative colitis. Surgical excision or resection of the 
entire colon is reserved for management of serious com-
plications. This procedure necessitates an ileostomy. 
Removing or reducing all products with linoleic acid in
the diet may prove beneficial for some clients.

Complementary Therapy
Early research suggests that prebiotics—natural com-
pounds found in plants such as artichokes—can help
fuel beneficial intestinal bacteria. Probiotics might help
combat the disease as well. Fish oil, an anti-inflamma-
tory, may be beneficial for some. Several studies have
found acupuncture to be helpful to people with ulcera-
tive colitis.

CLIENT COMMUNICATION

Provide coping skills and emotional comfort. Explain
symptoms of complications, such as hemorrhage,
bowel stricture, or infection. Encourage follow-up
because of the high incidence of colon and rectal 
cancers in persons with ulcerative colitis. Refer to
Client Communication in IBS.

Prognosis
Complications may be life-threatening and include 
anemia and perforated colon with resulting septicemia.
The prognosis for a toxemic individual with ulcerative
colitis depends on the severity of the acute episodes 
of the disease. Persons who have ulcerative colitis that
involves the whole colon for 8 to 10 years are at an
above-average risk for developing colorectal cancer.

Prevention
There is no known prevention and no known cure for
ulcerative colitis. Regular checkups with periodic
colonoscopy as advised by a primary care provider are
important. Clients may have to take prescribed med-
ications for life.

DIVERTICULAR DISEASE
(DIVERTICULOSIS AND
DIVERTICULITIS)

ICD-10: K57.XX

Description
Bulging pouches (diverticula) in the GI tract wall
push the mucosal lining through surrounding muscle
(Fig. 14.6). The sigmoid colon is the most common
site for diverticula, but they may form anywhere along
the intestinal tract. Diverticulitis is the acute inflam-
mation of the small, pouchlike herniations in the 
intestinal wall. The presence of diverticula (divertic-
ulosis) usually produces no symptoms; rather, it is the
rupture and infection of the diverticula that produces
the clinically significant condition.

Etiology
The cause of diverticular disease is not clearly under-
stood. The colon walls thicken with age and increased
pressure to eliminate feces. Sometimes the accumula-
tion of intestinal matter within a diverticulum forms a
small, hard, solid, intestinal mass around a core of fecal
material called a fecalith. Bacteria multiply around the
fecalith, attacking the inner surface of the diverticulum;
the resulting inflammation may lead to perforation. The
formation of diverticula and, hence, the incidence of di-
verticulitis may be due in part to a diet of highly refined,
low-residue foods.

Signs and Symptoms
Diverticulosis usually exhibits no symptoms. The symp-
toms of diverticulitis vary from case to case in both 
intensity and duration. If a diverticulum ruptures, the
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Figure 14.6  Multiple diverticula of the colon.
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bacteria within the colon spread into the tissues sur-
rounding the colon, causing diverticulitis. Such an attack
is characterized by fever, and there is pain in the left
lower abdomen that is relieved following a bowel move-
ment and/or flatulence. Abdominal muscle spasms,
guarding, and tenderness may occur. The person usually
experiences alternating constipation and diarrhea.

Diagnostic Procedures
Abdominal x-rays, computed tomography (CT) scan,
and stool specimen examination may be sufficient for 
diagnosis. A barium enema or a colonoscopy may be 
attempted but not if the disease is in the active phase 
because of the possibility of perforation and hemorrhage.

Treatment
Treatment of uncomplicated diverticular disease consists
of a high-residue diet that includes bran, bulk additives,
and stool softeners. Antibiotics or anticholinergic drugs
may be ordered for diverticulitis. Anticholinergic drugs in-
hibit the action of the neurotransmitter acetylcholine,
blocking parasympathetic nerve impulses, with consequent
reduction in smooth muscle contractions and various body
secretions. If diverticular disease is not relieved by conser-
vative treatment and if perforation or hemorrhage occurs,
hospitalization, surgery, and blood transfusions may be
necessary. Surgery usually involves a colon resection with
a temporary colostomy while the colon heals.

Complementary Therapy
A whole-foods, high-fiber diet as well as soluble
fibers, such as ground flax, psyllium, and oat bran, are
suggested. Integrative medical practitioners have long
recommended 25 to 35 milligrams of daily fiber for
bowel regularity and to prevent diverticulosis.

CLIENT COMMUNICATION

Help clients manage acute inflammatory episodes.
Explain the connection between dietary habits and
the disease. Refer clients to a dietitian who can help
in adding more fiber to their diet.

Prognosis
The prognosis becomes less favorable with advancing
age. Proper dietary measures can generally help fore-
stall acute episodes of the disease. Chronic diverticulitis
may cause fibrosis and adhesions that lead to bowel ob-
struction. Perforation of the intestinal wall in divertic -
ulitis can lead to acute peritonitis, sepsis, and shock.

Prevention
There is no known prevention. Diets high in fiber increase
stool bulk and reduce constipation, thereby assisting 
in the prevention of further diverticular formation or
worsening of the condition.

ACUTE APPENDICITIS
ICD-10: K35.80 or K35.89 

Description
Acute appendicitis is an inflammation of the vermiform
appendix due to an obstruction. Between 7% and 8% 
of individuals in the United States have appendicitis
each year.

Etiology
Appendicitis may be initiated by obstruction of the in-
terior of the appendix by a fecalith, stricture, foreign
body, or viral infection. In many cases, though, ulcera-
tion of the mucosal lining of the appendix appears to
be the causative factor. Regardless of the etiology, the
course of the disease is the same. Bacteria multiply and
invade the appendix wall, compromising circulation to
the organ. Necrosis of appendical tissue, gangrene, and
eventually perforation occur. Perforation of the appen-
dix is life-threatening because the infection then spreads
into the peritoneal cavity, causing peritonitis, the most
common and serious complication of appendicitis.

Signs and Symptoms
Pain usually starts near the belly button and moves
slowly down to the lower right quadrant. The classic
symptoms are generalized abdominal pain followed by
pain localized in the upper right quadrant. Nausea, 
vomiting, and anorexia will likely occur. The pain even-
tually settles over the appendix in the right lower 
abdomen (McBurney point) with “boardlike” rigidity,
increased tenderness, and abdominal spasms (Fig. 14.7).
Fever, malaise, diarrhea or constipation, and tachycardia
are among the later symptoms.
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Diagnostic Procedures
Physical examination and the characteristic symptom -
atology generally indicate appendicitis. Tenderness 
on pressure at the McBurney point and the client’s
ability to pinpoint the area of maximum tenderness are
the strongest diagnostic indicators of appendicitis.
Laboratory findings may reveal leukocytosis and
pyuria. CT scan of the abdomen and pelvis can evalu-
ate abdominal pain suspected of being caused by 
appendicitis. Ultrasound can identify enlarged appen-
dix abscesses and is commonly used in small children
to test for appendicitis. Children with appendicitis
have a biomarker in their urine, leucine-rich alpha-2
glycoprotein (LRG) that may indicate acute appen-
dicitis. A simple urine test, rather easy to obtain, would
make diagnosis for children much easier. Studies need
to be conducted to determine if the same biomarker is
found in adults.

Treatment
Appendectomy is the only recommended treatment for
acute appendicitis.

Complementary Therapy
No significant complementary therapies are indicated.

CLIENT COMMUNICATION

Advise clients of postoperative care, including in-
structions on lifting and any heavy labor.

Prognosis
With early diagnosis and treatment, the prognosis is
good. If the appendix ruptures, however, peritonitis
may ensue, greatly increasing the risk of further serious
complications.

Prevention
No prevention for acute appendicitis is known.
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Focusing on Acute Appendicitis

It is common to confuse acute appendicitis with other dis-
eases and disorders because the symptoms are so similar.
Early diagnosis can be crucial in some cases because a delay
may allow the appendix to burst its contents into the peri-
toneum. Surgeons also describe performing appendectomies
after a confirmed diagnosis only to find a perfectly healthy
appendix. Medicine is not always an exact science; it is often
embraced by experience, trial and error, and a sixth sense.
Diseases that share similar symptoms with acute appendici-
tis include the following:

• Pelvic inflammatory disease (PID)
• Endometriosis
• Ovarian cyst, ureterolithiasis, and renal colic
• Uterine leiomyoma
• Diverticulitis
• Crohn disease
• Colon cancer
• Cholecystitis
• Bacterial enteritis

CHAPTER EPISODE—PART IV
The medication and diet change help Katy some. For
a time, the diarrhea ceases and there is little or no
blood in her stool. Katy is able to play in one volleyball
match, but she is now beginning to lose weight and
her stamina is limited. Unfortunately, by the time
Katy sees the specialist, she is worse and has missed
several days of school.

•  What diagnostic tests is the specialist likely to perform?
•  What will the treatment be?

HEMORRHOIDS
ICD-10: K64.9 

Description
Hemorrhoids are dilated, tortuous veins in the mucous
membrane of the anus or rectum. They are common and
usually insignificant unless they bleed or cause pain and
itching. There are two kinds: external hemorrhoids,
those involving veins below the anorectal line, and in-
ternal hemorrhoids, those involving veins above or
along the anorectal line. About 50% of adults over age
50 have hemorrhoids, and they are common among
pregnant women (Fig. 14.8).

External
hemorrhoid

Internal
hemorrhoid

External
hemorrhoids

Figure 14.8  Hemorrhoids.
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Etiology
Straining to eliminate stool, chronic constipation or 
diarrhea, prolonged sitting, pregnancy, anal intercourse,
and anorectal infections are factors that contribute to
the development of hemorrhoids. Another factor may
be loss of muscle tone due to advanced age.

Signs and Symptoms
There may be rectal bleeding, pruritus, and vague dis-
comfort. In some cases, the hemorrhoids may protrude
from the anus. There may be a discharge of mucus from
the rectum, too.

Diagnostic Procedures
Physical examination will reveal external hemorrhoids.
Proctoscopy will reveal internal hemorrhoids and rule
out rectal polyps. If there is significant bleeding, red
blood cell and hemoglobin levels may be low.

Treatment
Treatment generally includes measures to ease pain and
discomfort such as taking warm sitz baths. A high-
roughage diet and using stool softeners also may be rec-
ommended. Over-the-counter suppositories and creams
can calm inflammation. Protruding hemorrhoids may
be reduced manually with a lubricated gloved finger, by
ligation, by sclerotherapy, or by cryosurgery. In the
event of severe complications or chronic discomfort,
complete internal or external hemorrhoidectomy may be
advised.

Complementary Therapy
Sitz baths can relieve discomfort. Clients may apply aloe
vera gel to the anal area frequently, and instead of using
dry toilet paper, they may use a compress of witch hazel.
A high-fiber diet is the most important component in
preventing hemorrhoids.

CLIENT COMMUNICATION

Include information about over-the-counter local
applications for comfort and a nutritional high-
fiber diet when teaching clients about hemorrhoids.

Prognosis
With proper treatment, the prognosis is good. Com-
plications may include fecal incontinence, anorectal
infections, prolapse and strangulation of the hemor-
rhoidal vein, and secondary anemia due to chronic
blood loss.

Prevention
Prevention of hemorrhoids includes avoiding straining
to eliminate stool and adherence to a proper diet and
exercise regimen.

Problematic Digestive
System Symptoms

Two very common symptoms, constipation and 
diarrhea, are seen with many of the digestive system
diseases. Often they are symptoms of a particular 
disease. However, both constipation and diarrhea can
be problematic. Therefore, they are presented here.

Constipation
ICD-10: K59.00 

Description
Constipation is considered a symptom, not a disease.
Constipation is different for every individual but is gen-
erally described by professionals when any two of the
following symptoms exist for at least 12 weeks:

• Straining at the toilet
• Lumpy or hard stool
• Bloating or feeling of a full bowel
• Fewer than three bowel movements per week

Etiology
When too much water is absorbed by the colon or an
individual’s muscle contractions are sluggish, the stool
hardens, becomes dry, and constipation likely results.
Lack of exercise, some medications, insufficient fiber
in the diet, laxative abuse, food allergies, cerebrovas-
cular accident or stroke, IBS, pregnancy, and aging
all are potential causes of constipation.

Signs and Symptoms
Clients often complain of bloating, abdominal discom-
fort, and fewer than three bowel movements per week.

Diagnostic Procedures
A history and physical examination provide pertinent in-
formation for health professionals. A rectal examination
to detect tenderness or obstruction is often sufficient for a
diagnosis. Severe cases may require a colorectal transit
study or anorectal function test. Internal obstruction can
be viewed by barium enema x-ray, sigmoidoscopy, and
colonoscopy.

Treatment
Dietary and lifestyle changes usually relieve symptoms.
A diet high in fiber is recommended, as is consumption
of plenty of water and fruit juice or vegetable juice. For
more serious or long-term cases, temporary use of 
laxatives, stool softeners, lubricants, and stimulants may
be necessary.
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Complementary Therapy
Practitioners will advise clients to drink more water and
fruit juice (not caffeine or alcohol, which tends to dry
out the colon), eat a handful of prunes a day, eat an
apple a day, and increase fiber in the diet. The dietary
supplement acidophilus may help rebuild intestinal flora
and aid in digestion.

Client Communication
Clients, especially older adults, can be embarrassed and
sensitive about discussing their bowel habits. Help
clients understand the importance of reporting any
over-the-counter or home remedies to their primary
care provider. Refer clients to a dietitian if diet modifi-
cation is recommended.

Prognosis
Prognosis is generally good, but constipation can cause
hemorrhoids.

Prevention
The best prevention for constipation is to follow the 
dietary suggestions indicated. Advise clients to allow
specific time after meals for undisturbed toilet visits and
not to ignore the urge to have a bowel movement.

DIARRHEA
ICD-10: R19.7 

Description
Diarrhea is the frequent passage of feces, with an ac-
companying increase in fluidity and volume. Diarrhea
is not a disease; it is a symptom of another underlying
condition. “Normal” bowel habits vary widely; conse-
quently, what is considered diarrhea in some individuals
may be normal in others. This disorder is stressful and
embarrassing, especially if the individual is unable to
get to a bathroom quickly enough.

Etiology
Diarrhea is the result of an abrupt increase in intestinal
motility. The highly liquid content of the small intes-
tine is rushed through the colon without sufficient
time for fluid reabsorption, resulting in the watery
stools characteristic of diarrhea. Numerous diseases
and conditions can cause such an increase in intestinal
motility. Childhood diarrhea may be an inflammatory
process of infectious origin or a toxic reaction to 
dietary indiscretions. Adult diarrhea may result from
malabsorption syndrome, gastritis, lactose intolerance,
IBS, Crohn disease, ulcerative colitis, GI tumors, di-
verticular disease, viral and bacterial infections of the
intestine, parasitic infections, psychogenic disorders,
food allergies, and a variety of medications.

Signs and Symptoms
The diarrhea may vary in fluidity and volume. It may be
accompanied by flatulence, abdominal distention, fever,
headache, anorexia, vomiting, malaise, and cramping.

Diagnostic Procedures
The clinical history of the diarrhea involves determining
whether its onset was abrupt or gradual and whether it
is acute or chronic. To help determine underlying causes,
bacterial cultures and microscopic examination of the
stool may be performed. Additional tests include proc-
toscopy, radiological studies, and tests for occult blood.

Treatment
Treatment goals in clients with diarrhea include relief
of symptoms and correction of underlying disorders.
Clear liquids may be prescribed for children.

Complementary Therapy
Identify any food allergies and replace fluids, mineral,
and vitamin losses in clients with diarrhea.

Client Communication
Caution clients that while the disorder may be self-
limiting, medical attention should be sought if diar-
rhea does not resolve in a few days.

Prognosis
The prognosis of diarrhea depends on the cause. Possi-
ble complications include dehydration and electrolyte
imbalance. Severe childhood diarrhea may require
hospitalization.

Prevention
Cases of diarrhea due to infectious agents can often be
prevented by following proper hygiene and sanitation
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Nausea and Vomiting

Another set of symptoms not considered a disease 
but is nevertheless quite troubling is nausea and vomiting.
Both are common symptoms in gastrointestinal diseases.
These conditions may be caused by certain medications,
viral gastroenteritis, or morning sickness. Medical attention
should be sought if nausea and vomiting are accompanied by
chest pain, blurred vision, fainting, confusion, severe abdom-
inal pain or cramping, cold and clammy skin, high fever, or
if the vomit has a fecal odor. Any signs of dehydration such
as dry mouth, excessive thirst, and dark-colored urine indicate
immediate attention is necessary. 

Except in an emergency, while waiting to see a primary
care provider for the nausea and vomiting, it can be helpful
to sip cold ginger ale, lemonade, or water. Try drinking
herbal teas and eating soda crackers or toast. Spicy and fatty
foods should be avoided. 
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procedures. Cases due to allergic reactions can be pre-
vented by avoiding known allergens.

Hernias

There are several types of hernias. They occur when an
organ or tissue squeezes through a weak spot in a muscle
or connective tissue called fascia. The most common types
covered here are hiatal, abdominal, and inguinal hernias.
Other types include incisional hernias that result from an
incision and the umbilical hernia near the belly button. 

HIATAL HERNIA
ICD-10: K44.X

Description
A hiatal hernia is the protrusion of some portion of the
stomach into the thoracic cavity through the opening
in the diaphragm through which the esophagus passes
(the esophageal hiatus). The two major varieties of 
hiatal hernia are (1) sliding hernias (most common), in
which the gastroesophageal junction and the upper
portion of the stomach slide upward through the
esophageal hiatus, and (2) paraesophageal, or “rolling,”
hernias, in which the gastroesophageal junction re-
mains fixed, but some portion of the stomach passes
through the esophageal hiatus. Occasionally, a hiatal
hernia exhibits characteristics of both the sliding and
rolling hernia (Fig. 14.9).

Etiology
The cause of hiatal hernias is unclear. They may be due
to intra-abdominal pressure or weakening of the gas-
troesophageal junction caused by loss of muscle tone or
trauma. Risk factors include severe coughing or vomit-
ing, lifting heavy objects, pregnancy, and straining at

stool. The incidence of hiatal hernia increases with age.
Prevalence is higher in women than in men, and obesity
is a contributing factor.

Signs and Symptoms
Over half of hiatal hernias may remain asymptomatic.
If symptoms are present, they commonly include heart-
burn—aggravated by reclining, belching, esophageal 
reflux or GERD, dysphagia, or severe pain if a large
portion of the stomach is caught above the diaphragm.

Diagnostic Procedures
Diagnosis of hiatal hernias is made by chest x-ray, barium
x-ray, endoscopy and biopsy, and pH studies of any reflux
(to eliminate the possibility of gastric ulcer).

Treatment
The goal in treatment is to alleviate symptoms. Surgery
is not the first choice of treatment unless strangulation
of the hernia is evident or symptoms cannot be con-
trolled. An attempt is made to reduce heartburn and 
reflux or GERD through dietary modification or by
strengthening the LES with medication. Antacids, H2
blockers, and PPIs likely are prescribed. Activity restric-
tions may be indicated to reduce intra-abdominal pres-
sure, and persons may be advised to avoid tight or
restrictive clothing. Stool softeners and laxatives to 
prevent straining may be prescribed. Avoidance of food
intake before sleep and elevation of the head of the bed
may be suggested.

Complementary Therapy
Diet modifications include avoidance of spicy or fried
foods, caffeine, carbonated drinks, citrus juices, alcohol,
peppermint, and green and red peppers and strictly
avoiding overeating. Deep breathing exercises to
strengthen the diaphragm and expand the lungs may
be helpful.
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Figure 14.9  Types of hiatal hernias.
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CLIENT COMMUNICATION

Explain diagnostic tests, treatment, and significant
symptoms to clients. Describe dietary restrictions and
warn against activities that increase intra-abdominal
pressure.

Prognosis
The prognosis for a hiatal hernia is good with proper
treatment. Complications include stricture, significant
bleeding, pulmonary aspiration, or strangulation and
require surgical repair. Strangulation is a medical
emergency. It occurs when the hernia contents be-
come swollen and compromise blood supply to the
bowel. This causes significant abdominal pain and
vomiting.

Prevention
There is no known prevention of hiatal hernias other
than avoiding any of the risk factors.

ABDOMINAL AND INGUINAL
HERNIAS

ICD-10: K41.X or K42.X

Description
An abdominal hernia is the protrusion of an internal
organ, typically a portion of the intestine, through an
abnormal opening in the musculature of the abdominal
wall. Abdominal hernias are categorized according to
the location of the herniation and include umbilical, 
inguinal, and femoral hernias (Fig. 14.10). Inguinal
hernias are the most common type and occur in men
more often than in women.

Etiology
Hernias may result from a congenital weakness in the
abdominal wall or muscle or increased pressure within
the abdomen. Heavy lifting, pregnancy, obesity, and
straining at stool are predisposing factors.

Signs and Symptoms
Inguinal and umbilical hernias are evidenced by the 
appearance of a lump over the herniated area that tends
to disappear when the person is supine. Sharp, steady,
accompanying pain may be present in the groin. Stran-
gulation of a herniated portion of the intestine will
cause severe pain and can cause bowel obstruction.
Strangulation of the intestine is considered a medical
emergency.

Diagnostic Procedures
Physical examination reveals the herniated area. A
medical history of sharp abdominal pain when lifting
or straining also may help confirm the diagnosis. An
x-ray or CT scan is ordered if bowel obstruction is
suspected.

Treatment
Umbilical hernias may require only taping or binding
the affected area until the hernia closes. Femoral and
inguinal hernias require reduction of the hernia and
trussing the weakened portion of the abdominal
wall. Herniorrhaphy and/or hernioplasty (possibly 
laparoscopically) are the corrective surgical proce-
dures used.

Complementary Therapy
No significant complementary therapies are indicated.

CLIENT COMMUNICATION

Advise clients to be aware of their work and home
environments and of how much lifting is required.
Help clients learn proper lifting techniques, to wear
supportive devices as indicated, and to maintain
proper body weight.

Prognosis
The prognosis is excellent with proper treatment and
care. Complete recovery time from surgery depends on
the type of repair made. Clients should consult with
the primary care provider before returning to normal
activities.

Prevention
Preventive measures include following recommended
guidelines for lifting objects, maintaining soft stool
consistency, and practicing moderate exercise.
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Diseases of Accessory
Organs of Digestion:
Pancreas, Gallbladder,
and Liver

PANCREATITIS
ICD-10: K85.9 

Description
Pancreatitis, or inflammation of the pancreas, may
occur in acute or chronic forms. In this disease, pancre-
atic enzymes that normally remain inactive until reach-
ing the duodenum begin digesting pancreatic tissue,
causing varying degrees of edema, swelling, tissue
necrosis, and hemorrhage. The pancreas is both an ex-
ocrine and endocrine organ; thus, if the islet cells are
damaged, diabetes mellitus results (see Chapter 11). The
disease can be mild and self-limiting or chronic and
fatal. It is more common in men than in women.

Etiology
The causes of this autodigestive process in pancreatitis
are not well understood, although a number of condi-
tions are known to lead to the disease. Commonly, acute
pancreatitis is caused by the presence of gallstones—
small, pebblelike substances made of hardened bile—
that cause inflammation in the pancreas as they pass
through the common bile duct. The second most likely
cause is alcoholism (mostly in men) and biliary tract 
disease (more common in women). Other conditions 
include trauma to the abdomen, viral infections, drug 
reactions, systemic immunologic disorders, pancreatic
cancer, or complications from a duodenal ulcer.

Signs and Symptoms
The only symptom of mild pancreatitis is steady epigas-
tric pain. The most important symptom of acute pancre-
atitis is the sudden onset of severe, persistent abdominal
pain that is centered over the epigastric region and that
may radiate toward the back. The abdomen is tender.
Severe attacks of acute pancreatitis also may cause 
abdominal distention, persistent vomiting, fever, and
tachycardia. Vital signs show rapid, shallow respirations,
a fall in blood pressure, and an elevated temperature.
Someone with acute pancreatitis usually looks and feels
very ill and needs immediate medical attention.

Diagnostic Procedures
A clinical history of acute onset of the characteristic 
abdominal pain may suggest the diagnosis. A blood test
revealing an elevated level of the enzyme amylase in the
serum generally confirms the diagnosis and rules out

many other disorders. Abdominal or endoscopic ultra-
sonography and abdominal CT scans may reveal pancre-
atic enlargement and bile duct involvement. Magnetic
resonance cholangiopancreatography (MRCP) may be
ordered. MRCP allows the provider to visualize the 
pancreas, gallbladder, and pancreatic and bile ducts.

Treatment
Treatment is largely symptomatic but may require hos-
pitalization. The aim is to maintain circulation and fluid
volume, decrease pain and pancreatic secretions, and
control any complications. Treatment for acute pancre-
atitis requires IV fluids, antibiotics, and medication to
relieve pain. The person should refrain from eating or
drinking as much as possible for a few days to allow the
pancreas to rest and recover. Unless complications arise,
acute pancreatitis usually resolves in a few days. In se-
vere cases, the person may require nasogastric feeding—
a special liquid given in a long, thin tube inserted
through the nose and throat and into the stomach—for
several weeks while the pancreas heals.

Complementary Therapy
Complementary therapy should be conducted only in
conjunction with traditional therapy and may include
nutritional guidance and supplements. While comple-
mentary therapy cannot cure pancreatitis, it can help in
the recovery process. Some evidence suggests that in-
creasing intake of antioxidants (found in fruits and
green vegetables) may help protect against pancreatitis
or reduce symptoms. Studies have explored the role of
free radicals, the by-products of metabolism harmful to
the body’s cells, in pancreatitis. Antioxidants can help
rid the body of free radicals and increase levels of an-
tioxidants in the blood. Alcohol-induced pancreatitis is
linked to low levels of antioxidants as well.

CLIENT COMMUNICATION

Alcohol abuse counseling is indicated if that is the
primary cause. Explain to clients the seriousness of
complications and emphasize follow-up care. An
individual with loss of pancreatic endocrine func-
tion requires extensive ongoing diabetic teaching.

Prognosis
Acute pancreatitis is a life-threatening medical emer-
gency. Pancreatic function can eventually be restored, but
a host of possible complications may worsen the progno-
sis. The prognosis is poor and the mortality rate is high
for chronic pancreatitis that follows alcoholism. Possible
complications include type 2 diabetes and shock due to
toxins in the blood. In mild cases, where only the pancreas
is inflamed, the prognosis is excellent. In chronic pancre-
atitis, recurring attacks tend to become more severe.
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Prevention
There is no known prevention. If alcoholism is the
cause, refraining from alcohol is necessary but often
proves difficult.

CHOLELITHIASIS AND
CHOLECYSTITIS

ICD-10: K80.20 (CHOLELITHIASIS)

ICD-10: K81.9 (CHOLECYSTITIS)

Description
Cholelithiasis is the formation or presence of stonelike
masses called gallstones within the gallbladder or bile
ducts. These stones may be formed of either cholesterol
or calcium-based compounds and range from a few mil-
limeters to a few centimeters in size. Cholelithiasis is a
common condition in the United States, with women
affected more than twice as frequently as men, until
after age 50, when men and women are equally affected.
Most individuals with gallstones remain asymptomatic.
Clinically significant symptoms result when a gallstone
obstructs a biliary duct. Acute cholecystitis is a severe
inflammation of the interior wall of the gallbladder.

Etiology
The cause of cholelithiasis is not well understood. Any
factors that cause the bile to become overladen with cho-
lesterol may increase the likelihood that cholesterol-based
gallstones will form. Such factors include obesity, high-
calorie diets, certain drugs, oral contraceptives, multiple
pregnancies, and increasing age. The production of 
calcium-based (pigmented) gallstones is even less well
understood, but it may be related to genetic factors, 
hemolytic disease, alcoholic cirrhosis, or persistent biliary
tract infections.

Most cases of acute cholecystitis are a consequence of
gallstones obstructing bile ducts. The resulting inflam-
mation may occur from the increased pressure of accu-
mulating bile within the gallbladder, chemical changes
in the bile that erode the gallbladder tissue, or secondary
infection from multiplying bacteria. Some forms of the
disease are not caused by obstructing gallstones. These
cases may be due to obstruction of bile ducts by neo-
plasms or to vascular disease, diabetes mellitus, parasitic
infections, and various systemic diseases.

Signs and Symptoms
As mentioned previously, many individuals with gall-
stones remain asymptomatic. If bile ducts are obstructed,
a classic “gallbladder attack,” more properly referred to
as biliary colic, results. The telltale symptom is the acute
onset of upper right quadrant abdominal pain radiating
to the shoulder and back. Nausea and vomiting may ac-
company the attack. Flatulence, belching, and heartburn
also may occur at intervals. Gallbladder attacks typically

tend to follow ingestion of large meals or fatty foods.
The pain and other symptoms of an attack gradually sub-
side on their own over a period of several hours.

A characteristic symptom of acute cholecystitis is the
gradual onset of upper right quadrant pain that usually
remains localized over the area of the gallbladder. Unlike
the pain of biliary colic, which ceases once the gallstones
are passed, the pain of acute cholecystitis does not tend
to subside after a few hours. Anorexia, nausea, vomiting,
and a low-grade fever and chills also may accompany 
the pain. The pain may be severe enough to cause an 
individual to seek emergency treatment.
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Diagnostic Procedures
A clinical history of the characteristic pain of biliary
colic suggests a diagnosis of gallstones. Various meth-
ods of visualizing the stones are used to provide a 
definitive diagnosis, typically including a gallbladder
ultrasound, oral cholecystogram, IV cholangiogram, or
a plain abdominal x-ray. A hepatobiliary iminodiacetic
acid (HIDA) scan tracks production and flow of bile
through the small intestine and will show any blockage.
If the common bile duct is obstructed, the serum
bilirubin is elevated. Oral cholecystography shows
stones in the gallbladder and biliary duct obstruction.

Treatment
Hospitalization is often required. If the condition is
asymptomatic, treatment is nonsurgical unless the symp-
toms appear or there is a history of previous gallstones with
complications. Bowel rest, analgesia, and IV antibiotics
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and hydration may be necessary. In elective surgery, a 
laparoscopic cholecystectomy is performed. Cholecystec-
tomy is the treatment of choice for symptomatic cholelithi-
asis. A nonsurgical treatment involves insertion of a flexible
catheter, guided by fluoroscopy, directly to the stone. A
Dormia (stone) basket is threaded through the catheter,
opened, and twirled to entrap the stone. It is then closed
and withdrawn. Another nonsurgical option is extracor-
poreal shock wave lithotripsy with litholytic therapy that
fragments the stones.

Still another nonsurgical approach involves dissolving
cholesterol-based stones through bile acid therapy. This
therapy inhibits the synthesis and secretion of cholesterol
within the liver, altering the composition of the bile. Ex-
isting stones may be decreased in size or dissolved entirely.

Complementary Therapy
Clients are advised to identify any food allergies that
can be eliminated, reduce fat intake, and avoid refined
carbohydrates. It is best for clients to eat frequent,
smaller meals and avoid overeating. Increasing dietary
fiber is beneficial. Clients should not avoid seeing a spe-
cialist if the pain is severe because surgery may be the
first and best choice of treatment.

CLIENT COMMUNICATION

Provide supportive care and advice on any postop-
erative instructions. Identify any food restrictions
and instruct clients to notify their primary care
provider if there is pain for longer than 24 hours,
nausea, or vomiting.

Prognosis
The prognosis is generally good with prompt treatment.
Complications can result when proper treatment is not
sought, infection occurs, or peritonitis results from the
gallbladder rupturing.

Prevention
No prevention for cholelithiasis and cholecystitis is
known, but about 15% of the Caucasian population is
affected. High-fat diets are to be avoided.

CIRRHOSIS
ICD-K74.60 

Description
Cirrhosis is a chronic, irreversible, degenerative disease
of the liver characterized by the replacement of normal
liver cells with fibrous scar tissue and other alterations in
liver structure. The hepatic cells become necrotic, causing
a change in liver structure that impairs the flow of
blood and lymph. Scarring impairs the liver’s ability to
control infections; remove toxins from the blood; process

nutrients, hormones, and medications; make proteins to
regulate blood clotting; and produce bile to help emulsify
fats. Hepatic insufficiency results.

Etiology
Cirrhosis has a diverse set of etiologies. The most 
common cirrhoses are portal, nutritional, or alcoholic
(Laennec). Cirrhosis is also caused by chronic hepatitis B,
C, and D; nonalcoholic fatty liver disease; biliary cirrhosis
(manifested by a halt in bile production and secretion by
the liver); certain inherited diseases; some toxins; and con-
gestive heart failure. Cirrhosis also may be idiopathic in
origin. It is more common in men than in women.

Signs and Symptoms
The person may be asymptomatic for a prolonged period,
or symptoms may be vague or unspecific. Symptoms may
include nausea, vomiting, anorexia, dull abdominal ache,
weakness, fatigability, weight loss, pruritus, peripheral
neuritis, bleeding tendencies, edema of the legs, ascites
(accumulation of fluid in the peritoneal cavity), and 
jaundice. Jaundice is a condition characterized by a 
yellowish discoloration of the skin, whites of the eyes,
and bodily fluids that results from the accumulation of
bilirubin in the blood.

Digestive System Diseases and Disorders   367

Warning About 
Acetaminophen Use

Acetaminophen can cause liver damage and liver failure.
Acetaminophen is an important medication that is effective
in reducing pain and fever and is safe when taken as 
directed. However, the drug is often abused when clients
believe misinformation such as the following:

• If one tablet only reduces the headache, then two must be
better.

• When did I take the last capsule? Whenever it was, the
pain is still intense; two more will help.

• When feeling “dull” or “a little off,” a Tylenol will perk me up.
• Adding an over-the-counter acetaminophen product to flu

or cold medicine will hasten getting well.
• It can help me sleep.

Very few individuals are able to adequately recall the safe
dosage of acetaminophen in a 24-hour period. The result
can lead to an overdose. The risk of liver damage increases
with each dose taken too soon or taken with another med-
ication containing acetaminophen. The risk is even higher
when consuming alcohol at the same time.

To be safe, help clients understand the recommended
dose and how much can be taken within a 24-hour period.
Remind clients never to take more than one medication
containing acetaminophen at a time. Instruct clients to
write down the time and dosage of medications taken to
help prevent accidental overdoses.
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Diagnostic Procedures
Palpation reveals the liver to be enlarged and firm—if
not hard—with a blunt edge. Laboratory findings may
reveal anemia, folate deficiency, blood loss, and a rup-
turing of red blood cells with the resulting release of 
hemoglobin into the plasma, a process called hemoly-
sis. Liver enzymes (alanine aminotransferase [ALT]
and aspartate aminotransferase [AST]) are assayed to
check for elevated enzyme levels. The bilirubin level 
will also be increased. CT scan, ultrasound, or magnetic
resonance imaging (MRI) may be ordered.

Treatment
Treatment is aimed at what is causing the cirrhosis in
an attempt to prevent further liver damage. Adequate
rest and diet are essential, as is restriction of alcohol.
Vitamin and mineral supplements may be prescribed.
In the event of gastric upset or internal bleeding,
antacids may be given. If there is ascites, the fluid is 
removed with the use of diuretics or through paracen-
tesis. Liver transplantation may be an option for persons
with end-stage liver disease. There is a 1- and 5-year
survival rate of 70% and 60%, respectively. However,
more than 17,000 people in the United States have been
approved and are waiting for a liver transplant, and
fewer than 6,500 liver transplants will be performed.

Complementary Therapy
A whole-foods, low-protein (although this remains
controversial) diet that avoids processed fats is recom-
mended. Alcohol is strictly forbidden. Overeating is
discouraged, and drugs and herbs of any kind must be
taken only under careful supervision of a primary care
provider. Several herbal supplements have been found
to cause liver damage, including black cohosh, comfrey,
kava, mistletoe, pennyroyal, skullcap, some Chinese
herbs such as ma-huang, and valerian.

CLIENT COMMUNICATION

Refer client for alcohol treatment if indicated. En-
courage regular follow-up care with a primary care
provider.

Prognosis
The prognosis is poor in advanced cirrhosis, especially
for alcoholic cirrhosis should the person continue drink-
ing. With end-stage cirrhosis, the liver can no longer
effectively replace damaged cells. Hematemesis, jaun-
dice, and ascites are unfavorable signs. Elevated blood
pressure in the portal vein, called portal hypertension, is
a common complication of cirrhosis. Consequently,
blood pressure increases within the spleen, causing 
enlargement of the spleen or splenomegaly, and blood
bypasses the liver, producing ascites or esophageal
varices, which are abnormally dilated and twisted veins

or arteries. Hemorrhage of esophageal varices often 
requires emergency treatment. If cirrhosis is not treated,
hepatic failure and death result.

Prevention
There is no known prevention unless alcohol is a con-
tributing factor; then treatment for alcoholism may be
necessary. Recommend that clients eat a healthy diet
and maintain healthy weight. Advise clients to take
precautions when using household chemicals and in-
sect sprays. Stress the importance of following careful
adherence to guidelines for acetaminophen.

VIRAL HEPATITIS (A, B, C, D, E)
✔ REPORTABLE DISEASE

ICD-10: B15.XX-B19.XX

Description
Viral hepatitis is the infection and subsequent inflamma-
tion of the liver caused by any one of several viruses. Most
cases of hepatitis are caused by one of five viral agents:
hepatitis A virus (HAV), hepatitis B virus (HBV), 
hepatitis C virus (HCV), hepatitis D virus (HDV), and
hepatitis E virus (HEV). A sixth virus, hepatitis G virus
(HGV), has been discovered, but little is known about
it. The most common hepatitis viruses are types A, B,
and C. Viral hepatitis destroys hepatic cells, causing them
to become necrotic. When clients are generally healthy,
hepatic cells can regenerate; however, this is less likely in
elderly people. Viral hepatitis can be either acute or
chronic. The disease is reported to the public health de-
partment for proper follow-up because of the possibility
of contagion.

Etiology
There are six types of viral hepatitis:

1. HAV was formerly known as infectious hepatitis. 
It has an incubation period of 2 to 6 weeks. It is
highly contagious through the fecal-oral route
when food or water is contaminated with human
waste in unsanitary conditions. It can be spread
among household members, restaurants, and day-
care centers because of poor sanitary conditions
and inadequate hand washing. Once infected with
HAV, clients are protected from further infections
of the virus. HAV is an acute infection that is
rarely fatal and does not become chronic. The rates
of HAV have fallen to the lowest they have been 
in 40 years due to the HAV vaccine introduced 
in 1995.

2. Hepatitis B is caused by HBV, which causes over
780,000 deaths each year in the United States. 
It has a long incubation period of 5 weeks to 
6 months and is transmitted by blood or serum.
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Commonly, hepatitis B is spread through shared
needles in those who abuse drugs, tattooing, body
piercing, accidental needle sticks contaminated
with infected blood in the health-care setting, and
by infected mothers to their newborns. Health-
care professionals are frequently exposed to HBV,
which is more serious than HAV. Hepatitis B may
become chronic. The HBV vaccine has been quite
successful in vaccinating children and adolescents
through childhood immunization schedules, but
adults who are not vaccinated remain at risk.

3. HCV affects 3.2 million Americans and is the
most common chronic blood-borne infection in
the United States. It is transmitted through trans-
fusions from asymptomatic individuals or through
contaminated needles. It is spread similarly to hep-
atitis B, and its incubation period is 2 to 12 weeks.
This disease often insidiously damages the liver 
for up to 20 years before symptoms emerge. Those
with the chronic form of the disease can infect
others. They are at high risk for cirrhosis, liver 
failure, and liver cancer.

4. HDV is also called delta hepatitis. It is a defective
virus that needs HBV to exist. Its incubation 
period is 4 to 12 weeks. It occurs in persons fre-
quently exposed to blood, such as hemophiliacs 
or IV drug users. If types B and D occur together,
pulmonary complications are likely, and HBV 
infections may be increased in severity.

5. HEV is rarely seen in the United States. Out-
breaks have been reported in India, Pakistan, Bor-
neo, Sudan, Ivory Coast, Algeria, and Mexico. It is
commonly seen in young to middle-aged adults
and has a high mortality rate in pregnant women.
Feces-contaminated water is the mode of trans-
mission. Consumption of contaminated drinking
water and the ingestion of raw or uncooked shell-
fish has been the source of sporadic cases in en-
demic areas. Its incubation period is 15 to 16 days.

6. HGV has been discovered, but little is known
about it. It is a blood-borne virus; has frequent
coinfections with HBV, HCV, and HIV; and is
seen more commonly with injection drug users.
There is little proof that HGV causes any liver
damage; therefore, it may not be a true “hepatitis
virus.”

Signs and Symptoms
In many people, there may be no symptoms. When
symptoms develop, they may be flulike and include
malaise, fatigue, anorexia, myalgia, fever, dark-colored
urine, clay-colored stools, rashes, hives, abdominal pain
or tenderness, pruritus, and jaundice. Nausea, vomiting,
headache, photophobia, cough, and coryza (cold) may
precede jaundice. An aversion to smoking and certain
foods is common.

Diagnostic Procedures
The specific type of hepatitis has to be established.
Specific blood tests will show liver enzymes, the anti-
body-antigen type, and viral proteins or genetic ma-
terial. A clinical history of exposure to infected
persons, recent blood transfusions, or IV drug use may
suggest a diagnosis of hepatitis. The liver may be en-
larged and tender, and splenomegaly may occur. Liver
biopsy helps to confirm the diagnosis. Laboratory
findings in most forms of hepatitis include proteinuria
and bilirubinuria (the presence of bilirubin in the
urine). Increased levels of liver enzymes, alkaline phos-
phatase, and gamma globulin may also be evident.
Gamma globulin is a class of proteins formed in the
blood that function as antibodies.

Treatment
For the acute form of hepatitis, clients are treated with
general supportive measures. Bed rest, adequate diet,
and fluid intake are advised. Antiemetics may be or-
dered. In the recovery phase, the symptoms subside but
the liver enlargement and abnormalities are evident.
Recovery may take 1 to 4 months, depending on the 
individual and the type of hepatitis. Short-term protec-
tion from HAV is available from immune globulin
(IgG) that can be given within 2 weeks of exposure.
When the hepatitis is chronic, both HBV and HCV
infections may respond to α-interferon. Adefovir dip-
ivoxil and lamivudine are also licensed to treat HBV in-
fection. Ribavirin may be effective with HCV infection
and is usually given in combination with α-interferon.

Complementary Therapy
Recommend to clients a whole-foods diet consisting of
small meals that are eaten throughout the day. Suggest
they avoid refined sugars, alcohol, and caffeine and
drink plenty of filtered water. Drinking fresh lemon
juice in water every morning and evening, followed by
a vegetable juice, is therapeutic for the liver. Vitamin
supplements are suggested.

CLIENT COMMUNICATION

Remind clients to practice proper hygiene, especially
when using needles for injections and when han-
dling human secretions. Health-care practitioners
are continually being reminded to always practice
universal precautions.

Prognosis
The particular type of hepatitis and extent of liver damage
determine the prognosis. Serious consequences include
cirrhosis, liver cancer, and acute fulminant hepatitis.
Acute fulminant hepatitis is a rare but severe inflamma-
tion that causes confusion or coma because the liver is
unable to detoxify chemicals.

Digestive System Diseases and Disorders   369

4451_Ch14_343-376  28/12/15  10:20 AM  Page 369



Prevention
When individuals are exposed to HAV, IgG may 
be administered as a preventive measure. Persons 
who abuse drugs and share contaminated needles are 
advised to seek treatment and rehabilitation. Vaccina-
tions for HAV and HBV are highly recommended for
everyone. There currently is no vaccine for HCV,
HDV, or HEV.

COLORECTAL CANCER
ICD-10: C19 

Description
Colorectal cancer, almost always adenocarcinoma, is the
collective designation for a variety of malignant neoplasms
that may arise in either the colon or rectum (Fig. 14.11).
Colorectal cancer afflicts men and women equally.

Etiology
The cause of colorectal cancer is unknown, but there is
a higher incidence in societies that have a diet high in
red meat and low in fiber. Other predisposing factors
include diseases of the digestive tract, a history of IBS,
and familial polyposis. Polyposis is the formation of
numerous small growths or masses on a mucous mem-
brane of the digestive tract. The incidence of colorectal
cancer increases after age 40.

Signs and Symptoms
Symptoms are vague in the early stages. Rectal bleeding
and blood in the stool may occur. The disease may metas-
tasize to adjacent organs, such as the bladder, prostate,
ureters, vagina, and sacrum. Later symptoms may include
pallor, ascites, cachexia (a marked weakness of the
body), lymphadenopathy, and hepatomegaly (enlarge-
ment of the liver). Any significant change in bowel
habits should be regarded as suspicious; this may include
alternating states of diarrhea and constipation and the
presence of blood in the stool.

Diagnostic Procedures
Only tumor biopsy can verify colorectal cancer, but other
tests can help in detection. Digital examination of the
rectum may be sufficient to detect rectal tumors. Testing
the blood for liver enzymes and the tumor markers CEA
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In the News 

Late in 2014, the FDA approved a drug to treat nearly 70%
of the individuals infected with the genotype 1 of HCV.
The problem, however, is that the 8- to 12-week regime re-
quired to cure this form of hepatitis will cost $1,000 a dose
or $84,000 for the full 12 weeks. Members of the Senate
have asked the pharmaceutical company, Gilead, to turn
over its documents detailing the rationale for the price.
Most insurers, outraged by the cost, likely will not pay such
rates and will certainly require prior approval to do so.

CHAPTER EPISODE—PART V
Katy’s diagnosis was ulcerative colitis. She was devas-
tated. When she asked the PCP about treatment and
how long she would have to be on medication, he
drew a lifeline on a sheet of paper to indicate that in
all probability she would take medications all her life
if she wanted to get well and stay well. On a positive
note, the PCP told Katy and her mom about the
Crohn and Colitis Foundation of America and its
work. He said he would check to see if the very ex-
pensive medications needed to get Katy healthy again
might be subsidized. Katy was told to return to the
specialist in 4 weeks.

•  What likely is the prognosis for Katy?
•  What advantages are there that the specialist is familiar

with the Crohn and Colitis foundation?

Cancers of the Digestive
System and Accessory
Organs

A number of cancers are related to the digestive system,
but by far the most common are colorectal cancer and
pancreatic cancer. The prognosis of colon cancer is far
better than for pancreatic cancer, especially when diag-
nosed early. 

Stage I

Stage II

Stage III

Stage IV

Spread to 
other organs

Figure 14.11  Stages of colon cancer.
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and CA-19 is often done. Testing for occult blood in
the stool, sigmoidoscopy, and colonoscopy to obtain a
biopsy are helpful in detection. Ultrasound, MRI, and
CT scanning help to show metastasis. Barium x-rays 
can locate lesions that are manually or otherwise visually
undetectable.

Treatment
Surgery to remove the tumor, adjacent tissues, and any
affected lymph nodes is the treatment of choice.
Chemotherapy and radiation therapy also may be used
if the cancer has deeply perforated the bowel wall or
metastasized. Carcinoembryonic antigen testing (see
Chapter 5) is helpful in monitoring clients before and
after treatments to detect metastasis or recurrence.

Complementary Therapy
Complementary therapy should be partnered with a
primary care provider. A number of complementary
therapies may be most helpful in easing the side effects
of chemotherapy and radiation. They include acupunc-
ture, relaxation, and meditation. See Chapter 5.

CLIENT COMMUNICATION

Provide information on postoperative procedures
and expected adverse effects of chemotherapy and
radiation.

Prognosis
The prognosis for colorectal cancer varies. This cancer
tends to progress slowly and remains localized for a
fair length of time. If diagnosed early and is localized,
colorectal cancer is potentially curable in about 90%
of cases.

Prevention
A high-fiber, low-fat diet may reduce the risk of col-
orectal cancer for some individuals. Early diagnosis and
treatment provide a greater chance of cure.

PANCREATIC CANCER
ICD-10: C25.X

Description
Pancreatic cancer is usually an adenocarcinoma that 
occurs most frequently in the head of the pancreas. Pan-
creatic cancer is a leading cause of cancer deaths in the
United States. The highest incidence is among people
ages 60 to 70.

Etiology
The etiology is not known but is linked to inhalation
or absorption of carcinogens. Cigarette smoking, ex-
posure to occupational chemicals, and a diet high in

fats and protein are associated with an increased 
incidence of pancreatic cancer. Chronic pancreatitis
and a family history of pancreatic cancer also have
been suggested.

Signs and Symptoms
The classic symptoms are abdominal pain that may 
radiate to the back, anorexia, jaundice, and weight loss.
Other symptoms include weakness, fatigue, diarrhea,
nausea and vomiting, and low-back pain. If the disease
affects the islets of Langerhans, symptoms of insulin
deficiency appear. These symptoms include glucosuria;
hyperglycemia, or abnormally high levels of sugar in
the blood; and glucose intolerance.

Diagnostic Procedures
Percutaneous needle aspiration biopsy of the affected
portion of the pancreas is used to confirm the diagno-
sis. Ultrasonography, CT scanning, MRI, and endo-
scopic retrograde cholangiopancreatography (ERCP)
are useful in establishing a diagnosis. X-ray series 
and blood tests may be ordered to help in staging the
cancer.

Treatment
Treatment for pancreatic cancer depends on the stage,
the location of the cancer, the person’s age, and overall
health. Treatment quite often is palliative because most
pancreatic cancers are diagnosed after they have metas-
tasized to the lungs, liver, and bones. If surgical resection
is possible, localized tumors are removed. Radiation
therapy and multidrug chemotherapy may be adminis-
tered, but pancreatic carcinomas usually respond poorly.
It is important to manage the pain and to correct any
nutritional defects.

Complementary Therapy
See Pancreatitis.

CLIENT COMMUNICATION

Reinforce to clients the need for small, frequent
meals and to avoid overeating at any one meal. 
Instruct clients to notify their primary care provider
when signs of jaundice occur, when they experience
significant weight loss, or when signs of bowel 
obstruction occur.

Prognosis
The prognosis is poor, because 80% to 85% of individ-
uals have advanced disease at first diagnosis.

Prevention
There is no known prevention other than avoiding
known carcinogens, reducing the amount of fat in the
diet, and participating in a regular exercise program.
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COMMON SYMPTOMS OF
DIGESTIVE SYSTEM DISEASES 
AND DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Loss of appetite, weight loss, anorexia
• Nausea and vomiting
• Dehydration
• Any change in bowel habits, such as diarrhea, 

constipation, and flatulence
• Hemoptysis or hematemesis
• Blood or mucus in the stool
• Fever
• Pain in any area of the GI tract
• Heartburn, indigestion, dysphagia, and reflux
• Malaise, loss of strength, and fatigability
• Jaundice

372 Diseases of the Human Body

CHAPTER EPISODE—PART VI
Unfortunately, Katy’s difficulties are not over. The
medication brought her back to decent health, but she
found it necessary to drop the volleyball team. She was
able to enroll in the community college the next fall
and stayed at home with her mom. At the beginning
of her second semester, however, the disease spiralled
out of control again. She had to drop several classes
and lost 20 pounds. She couldn’t eat without running
to the bathroom and she soon became depressed as
well. Her social life dwindled to nothing and she felt
chained to the bathroom. Katy and her doctor tried
everything. Katy made diet changes, lifestyle changes,
and they tried new medicines, but nothing worked.
She was also receiving IV infusions every 6 weeks.

Finally she made a very difficult decision with her
specialist—they decided to remove her colon. She was
referred to the Cleveland Clinic where she woke symp-
tom-free for the first time in a long time following the
surgery. Without her colon, there was nothing for her
immune system to attack. When she was finally able
to eat her first full meal, she braced herself for the usual

cramping, pain, and bathroom run, but nothing hap-
pened. She cried with happiness. Nine months later,
Katy was back at the clinic for surgery that would create
a new colon from her small intestine.

Today at age 22 she is symptom-free and finishing
her associate in arts degree. She hopes to get into a
nursing program.

•  Is Katy’s story unusual? Explain.
•  What might the future hold for Katy? Would you 

attempt such a serious surgery if it were you?

SUMMARY
Proper nutrition is important to a healthy, functioning
digestive system, which has the task of nourishing every
cell in the body. Unbalanced food and fluid intake
forces the digestive system to respond with the goal of
bringing about homeostasis. When homeostasis fails,
disease is the result. On the positive side of the coin,
progress has been made in making foods safer and
healthier. In 2013, when the U.S. Food and Drug 
Administration stated that partially hydrogenated
oils—the primary source of trans fats—were no longer
considered safe, there was a more than a 75% reduction
of trans fats from the U.S. food supply. Diseases and
disorders of the digestive system have a profound effect
on the body and the individual in that they almost 
always interfere with the daily meal intake and nour-
ishment for the body’s cells.

ONLINE RESOURCES
Celiac disease

http://www.CeliacCentral.org

Crohn disease, IBS, and ulcerative colitis

http://www.ccfa.org

Viral hepatitis

http://www.medicinenet.com

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.
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CASE STUDIES
Case Study 1

George Payton, a 52-year-old man previously diag-
nosed with IBS, reports that he is having three to five
bowel movements per day. The movements are runny
and loose and filled with red blood. George has not ex-
perienced any constipation. His family practitioner
refers him to a gastroenterologist.

Case Study Questions
1.  Describe IBS.
2.  Are the reported symptoms compatible with IBS?
3.  Of these symptoms, which is most significant? Is any

other disease suspected?
4.  What tests is the gastroenterologist likely to order?

Case Study 2

A 35-year-old woman, Elaine Morrison, experiences
flatus, weight loss, abdominal distention, and loss of
appetite. Elaine has complained of these symptoms 
on several previous occasions. In response to her PCP’s
question, Elaine reports that her stool floats in the 
toilet bowl and is foul smelling.

Case Study Questions
1.  What steps do you think the primary care provider

might take?
2.  How would a complete physical examination help in

the diagnosis of this case?
3.  What specific diagnostic tests might be ordered?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term.

1. Backup of gastric 
contents into the 
esophagus

2. Examination of colon 
using fiberoptic 
endoscope

3. Symptoms include 
pain that settles in 
the lower right 
quadrant of the 
abdomen

4. Irreversible chronic 
degenerative hepatic 
disease

5. Inflammation of the 
gallbladder

6. Acute infection and 
inflammation of the 
liver

7. Inflammation of the 
stomach and bowel

8. Associated with 
Helicobacter pylori

Short Answer
1. Can you name the three functions of the GI tract?

    a.

    b.

    c.

2. What is the common name for aphthous stomatitis?

3. How do you describe the “rule of 3” in infantile colic?

    a.

    b.

    c.

    d.

4. What is the major distinction between IBS and IBD?

    a.

    b.

5. What is the likely surgical treatment for Crohn disease?

    a.

    b.

6. How do you compare and contrast the following?

    a. Diverticulosis

    b. Diverticulitis

Multiple Choice
Place a checkmark next to the correct answer.

1. What statement best describes hemorrhoids?

_____ a. They are dilated, tortuous veins in the 
jejunum.

_____ b. They are the result of gluten intolerance.

_____ c. They can be internal or external.

_____ d. They have a poor prognosis even with diet
restrictions.

2. What is a “rolling” hiatal hernia?

_____ a. It is the most common form of hiatal hernia.

_____ b. It presents vomiting as its most common
symptom.

_____ c. It occurs when the gastroesophageal junction
is fixed but some portion of the stomach
passes through the esophageal hiatus. 

_____ d. It occurs when the gastroesophageal junction
and the upper portion of the stomach slide
upward through the esophageal hiatus.

3. How is acute appendicitis described?

_____ a. It is a viral infection caused by stricture.

_____ b. It exhibits classic symptoms of lower left
quadrant pain.

_____ c. It responds well to appendectomy, the only
recommended treatment.

_____ d. It is a circumscribed, craterlike lesion of the
vermiform appendix.

4. What are the major causes of pancreatitis?

_____ a. It is a severe, chronic inflammation of the
ileum.

_____ b. It is caused by cholelithiasis and/or alcoholism.

_____ c. Multiple pregnancies are a common cause.

_____ d. It is because of a congenital weakness in the
abdominal wall. 
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a. Gastroenteritis

b. GERD

c. Appendicitis

d. Irritable bowel 
syndrome

e. Colonoscopy

f. Cholecystitis

g. Cirrhosis

h. Viral hepatitis

i. Peptic ulcer

j. Hemorrhoids
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5. What do you know about colorectal cancer?

_____ a. It afflicts more men than women.

_____ b. It is caused by a lymphoma.

_____ c. It rarely metastasizes.

_____ d. It is usually treated with surgery.

Discussion Questions/Personal Reflection
1. Compare and contrast the five main types of viral 

hepatitis.

2. Crohn disease is a recognizable disability covered
under the Americans with Disabilities Act (ADA). 
Explain why. What kinds of accommodations might be
made in a place of employment? Can you think of other
digestive diseases that could be included under the
ADA regulations? If so, name them.
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Urinary System Diseases 

and Disorders
● chapter outline
URINARY SYSTEM ANATOMY 

AND PHYSIOLOGY REVIEW
INFECTIONS OF THE URINARY SYSTEM

Cystitis and Urethritis

Pyelonephritis (Acute)

Glomerulonephritis (Acute)

KIDNEY DISEASES AND DISORDERS
Renal Calculi (Uroliths or Kidney Stones)

Hydronephrosis

Acute Tubular Necrosis

Nephrotic Syndrome

Polycystic Kidney Disease

End-Stage Renal Disease

OTHER URINARY DISEASES AND
DISORDERS
Neurogenic or Overactive Bladder

CANCERS OF THE URINARY SYSTEM
Bladder Cancer

Renal Cell Carcinoma or Kidney Cancer

COMMON SYMPTOMS OF URINARY
SYSTEM DISEASES AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS
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Everything is funny as long as it happens to somebody else.
—WILL ROGERS

● key words
Antipyretic (ăn''tı̆•pī•rĕt'ı̆k)
Ascites (ă•sī'tēz)
Azotemia (āz''ō•tē'mē•ă)
Bacteriuria 

(bak•tēr''ē•ū'rē•ă)
Calyx (kā'lı̆ks)
Creatinine (krē•ăt'ı̆n•ı̆n)
Cystectomy (sı̆s•tĕk'tō•mē)
Dysuria (dı̆s•ū'rē•ă)
Electrolyte (ē•lĕk'trō•līt)
Hematuria (hē''mă•tū'rē•ă)

Nocturia (nŏk•tū'rē•ă)
Oliguria (ŏl•ı̆g•ū'rē•ă)
Pallor (păl'ŏr)
Proteinuria (prō''tē•ı̆n•ū'rē•ă)
Pyuria (pī•ūr'ē•ă)
Transurethral resection

(trăns''ū•re'thrăl rē•sĕk'shŭn)
Urea (ū•rē'ă)
Uremia (ū•rē'mē•ă)
Urolith (ū'rō•lı̆th)

Hyperkalemia (hī''pĕr•kă•lē'mē•ă)
Hyperlipemia (hī''pĕr•lı̆p•ē'mē•ă)
Hyperparathyroidism

(hī''pĕr•păr''ă•thī'roy•dı̆zm)
Hypoalbuminemia

(hī''pō•ăl•bū''mı̆n•ē'mē•ă)
Incontinence 
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Lipiduria (lı̆p''ı̆•dū'rē•ă)
Micturition (mı̆k•tū•rı̆'shŭn)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Define key terms.
• Recall anatomy and physiology of the urinary 

system.
• Explain urinalysis and what it indicates.
• Identify the major diseases of the kidney.
• Name the most common diagnostic procedures

used to detect kidney and kidney-related diseases.
• Describe the prognosis of lower urinary tract 

infections.
• Explain why women are more prone than men 

to urinary tract infections.
• Compare and contrast pyelonephritis and 

glomerulonephritis.
• Recall infectious precursors to kidney-related 

diseases.
• Discuss the complications of renal calculi.

• Identify possible treatments for hydronephrosis.
• Describe how acute tubular necrosis occurs.
• List the characteristics unique to nephrotic 

syndrome.
• List at least three characteristics common to 

polycystic kidney disease.
• Name at least three causes of end-stage renal 

disease.
• Discuss kidney transplantation.
• Distinguish between the three types of kidney 

dialysis.
• Define neurogenic or overactive bladder.
• Recall the major cause of tumors of the bladder.
• Discuss treatment of renal cell or kidney cancer.
• List at least four common complaints of the urinary

system.
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CHAPTER EPISODE—PART I
Peter’s diagnosis was devastating but not unexpected.
He had been told long ago that his type 2 diabetes and
serious hypertension might one day cause kidney fail-
ure. When the first kidney failed, he was still able to
function for nearly a year. But now the second kidney
was not doing its job. At only 60, Peter felt his life
might be over.

•  Identify the possible feelings that Peter is having 
right now.

•  What might be his options?

URINARY SYSTEM ANATOMY 
AND PHYSIOLOGY REVIEW
The urinary system is responsible for the production
and elimination of urine when a type of waste called
urea is removed from the blood. Urea is produced
when protein-containing foods are broken down in the

body. It is then carried in the bloodstream to the two
kidneys, where urine is formed. The two ureters, the
urinary bladder, and the urethra are responsible for the
elimination of urine. Figure 15.1 illustrates the urinary
system in relationship to the body, and the insert 
illustrates the cross section of the kidney.

The kidneys, each about the size of a fist, help to reg-
ulate the water, electrolyte (ionized salt), and acid-base
content of the blood, and they selectively filter the waste
products of metabolism. They also play an important role
in regulating blood pressure. Internal structures and
blood vessels are illustrated in Figure 15.2 A and B.
Each kidney contains more than 1 million nephrons
(Fig. 15.3), which are the principal filtering units of the
kidney. Each nephron houses a ball of tiny blood capil-
laries called the glomerulus and a renal tubule. It is here
that the three-part process of selective filtration of
wastes, reabsorption of vital minerals and fluid, and se-
cretion of waste products and other substances takes
place. As urine is formed, it passes through the nephrons
into the renal tubules of the kidneys.

From the kidneys, urine travels into the ureters (thin
tubes about 8 to 10 inches in length) on its way to the
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Figure 15.1  The urinary system.

urinary bladder. Small amounts of urine drip into the
urinary bladder about every 12 seconds. The urinary
bladder is a balloon-shaped muscular organ that stores
urine until it is emptied. It can hold about 16 ounces
of urine for 2 to 5 hours. Nerves in the urinary bladder

indicate when it should be emptied. Sphincter muscles
keep urine from leaking into the urethra too soon and
relax when it is time to urinate.

It is worth emphasizing the reabsorption process of the
kidneys’ nephrons. Were it not for this process, the body
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Figure 15.2  (A) Frontal section of the right kidney showing internal structures and blood vessels. (B) Magnified section of
the kidney shows several nephrons. (From Scanlon, VC, and Sanders, T: Essentials of Anatomy and Physiology, ed. 6. Philadelphia: F.A. Davis, 2011, 

p 450, with permission.)

would rapidly be depleted of its fluid. Typically, only 1%
of the fluid passing through a nephron is excreted as urine.

A routine diagnostic test for suspected urinary dis-
ease is a urinalysis, which includes testing the specific
gravity; pH; and presence of protein, blood, sugar, and
ketones. It includes a microscopic examination for the
presence of white blood cells (WBCs) and red blood
cells (RBCs), casts, bacteria, and crystals. Normal urine
is amber in color with a slightly acid reaction, has a par-
ticular odor, and frequently deposits a precipitate of
phosphates when fresh. The specific gravity varies from
1.005 to 1.030. The greater the rate of urine excretion,
the lower is the specific gravity. Refer to Table 15.1
throughout the chapter, noting possible abnormalities
and their significance to the disease in question.

Infections of the Urinary
System

CYSTITIS AND URETHRITIS
ICD-10: N30.90, N30.91 (CYSTITIS)

ICD-10: N34.1, N34.2 (URETHRITIS)

Description
Cystitis (inflammation of the bladder) and urethritis
(inflammation of the urethra) are common urinary tract
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Detailed structure of a nephron

Figure 15.3  Nephron with associated blood vessels.
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infections (UTIs). Together these diseases account for
the majority of health-care provider visits by individuals
experiencing urinary tract problems. In fact, after upper
respiratory tract infections, UTIs are the most common
type of bacterial infection seen by health-care providers.

Etiology
The growth of bacteria in normally sterile urine causes
infection. This infection usually starts at the urethral
opening and is commonly the result of the bacteria 
Escherichia coli, which accounts for most cases of cystitis
and urethritis. Other causative organisms include Pro-
teus, Klebsiella, Enterobacter, and Serratia bacteria. These
organisms typically ascend the urinary tract from the
urethral opening, but they also may be introduced as a
result of urinary tract catheterization. Urethritis also

may be caused by sexually transmitted organisms, such
as Chlamydia trachomatis and Neisseria gonorrhoeae.

Women are 10 times more susceptible to ascending
UTIs than are men, in part because of the shorter ure-
thra in women and the comparative ease with which
fecal contaminants can be spread from the anus to the
urethral opening and up into the bladder. Women who
are sexually active are more predisposed to cystitis, be-
cause sexual intercourse enhances the bacterial transfer
from the urethra into the bladder. Finally, both women
and men are more at risk of contracting a UTI as a com-
plication of any disorder that obstructs normal urinary
flow. Also at risk are individuals whose medical condi-
tions cause incomplete emptying of the bladder, such
as those with spinal cord injuries or bladder decom-
pensation, individuals who take immunosuppressant
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Table 15.1 Significance of Changes in Urine
NORMAL ABNORMAL SIGNIFICANCE

Quantity

Color

Transparency

Odor

Proteinuria

Specific Gravity

Acidity

Source: Venes, D (ed): Taber’s Cyclopedic Medical Dictionary, ed. 19. Philadelphia: F.A. Davis, 2001, pp 2188–2189, with permission.

1,000 to 1,500 mL
(approx. 95% H2O)

Yellow to amber

Clear
Cloudy on standing
Turbid

Faintly aromatic

Peppermint
Acrid
Spicy

Albumin and globulin

1.010 to 1.025; can vary
in absence of pathology

Acid (slight)

High (polyuria)

Low (oliguria)

None (anuria)

Pale
Milky
Reddish
Greenish
Brown-black

Milky
Turbid

Pleasant (sweet)
Unpleasant

Albumin

Globulin

Low (chronic)
High (chronic)

High acidity
Alkaline

Depends on water and fluid, foods consumed, exercise, temperature, kidney
function

Diabetes mellitus, diabetes insipidus, nervous diseases, certain types of chronic
nephritis (kidney disorder), diuretics (e.g., caffeine, digitalis) causing increased
urinary excretion

Acute nephritis, heart disease, fever, eclampsia, diarrhea, vomiting, inadequate
fluid intake

Uremia (nitrogenous wastes in blood), acute nephritis, metal poisoning (e.g.,
due to bichloride of mercury), complete obstruction of urinary tract

Depends on concentration of pigment (urochrome)
Diabetes insipidus; due to a very dilute urine
Fat globules, pus in genitourinary infections
Blood pigments, drugs, or food pigments
Bile pigment, associated with jaundice
Poisoning (mercury, lead, phenol), hemorrhage

Normal
Precipitation of mucin from urinary tract; not pathological
Precipitation of calcium phosphate; not pathological
Presence of fat globules; pathological
Presence of pus due to inflammation of urinary tract; pathological

Normal
Acetone, associated with diabetes mellitus
Decomposition or ingestion of certain drugs or foods
Menthol ingestion
Asparagus in diet
Ingestion of sandalwood oil or saffron

Excretion of 10 to 100 mg every 24 hours is normal, but this amount is not
detected by usual tests

Evidence of altered renal function; may be due to renal pathology or a 
systemic disease such as diabetes mellitus

Bence-Jones proteins associated with multiple myeloma and diseases of globu-
lin metabolism; other types of globulins may be present in acute and chronic
pyelonephritis

Ordinary; specific gravity inversely proportional to volume

Dilution if volume is large; otherwise nephritis
Acute nephritis; concentrated if volume is small; otherwise, if light colored and
volume is large, diabetes mellitus

Diet of acid-forming foods (meats, eggs, prunes, wheat) overbalances the
base-forming foods (vegetables and fruits)

Acidosis, diabetes mellitus, many pathological disorders (fevers, starvation)
Vegetarian diet changes urea into ammonium carbonate; infection or ingestion
of alkaline compounds
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medications, men with prostatitis, and those who are
catheterized for long periods of time.

Signs and Symptoms
Signs and symptoms cannot be relied on for the diag-
nosis or localization of a UTI. Some individuals may
present with few symptoms yet have significant bac-
teriuria. The person presenting with cystitis may
complain of dysuria, urinary frequency and urgency,
and pain above the pubic region. Cloudy, bloody, or
foul-smelling urine also may be noted. The individual
with urethritis typically presents with similar symp-
toms, except the quality of the urine is often not af-
fected. Any other symptoms, such as fever, nausea,
vomiting, and low back pain, may indicate problems
such as pyelonephritis.

Diagnostic Procedures
The medical history may reveal past UTIs, recent
catheterization, or a change in sexual partners. A
clean-catch urine specimen is obtained to diagnose a
UTI. This test involves cleansing the area around the
urethral opening to prevent bacteria from contami-
nating the sample and collecting a midstream urine
sample. A urine culture is necessary to identify the 
organism responsible for the infection. The presence
of RBCs and WBCs in the urine sample is also an 
indicator. X-ray, ultrasonography, computed tomog-
raphy (CT), and renal scans may be necessary to iden-
tify any abnormality in the urinary tract such as an
obstruction.

Treatment
Antibiotics or sulfonamide (sulfa) drugs appropriate
to combat the particular causative organisms may be
prescribed; however, the type of antibiotic and the
duration of treatment depend on circumstances. A
primary care provider (PCP) determines whether a 
1-day, 3-day, or 7-day course of antibiotic therapy is
best. Fluid intake may be increased to promote uri-
nary outflow. Analgesics may be prescribed for short-
term pain relief. For persons (especially women) who
are susceptible to repeated infections (at least two
UTIs in 6 months or three UTIs in 1 year), the PCP
may prescribe preventive antibiotic therapy or recom-
mend one or more of the over-the-counter (OTC)
products to treat mild symptoms at the first sign of
infection.

Complem entary Therapy
Naturopathic providers may prescribe an herbal prepa-
ration to be used three to four times per day during a
UTI. They include the following:

• Goldenseal root, an herb with a long and well-
documented history as an antimicrobial agent. It
can be made as a tea using 1 teaspoon of dried herb

per cup of hot water, in capsule form (1,000 mg),
or as a tincture (1 to 2 teaspoons in warm water).

• Uva ursi, clinically shown to be useful as an antisep-
tic with soothing and strengthening properties. It
can be made as a tea using 2 teaspoons of herb per
cup of hot water or as a tincture (1 to 2 teaspoons 
in warm water).

In addition to these measures, advise clients that pure
blueberry or cranberry juice (not sweetened) may be
useful. Drinks that may irritate the bladder are to be
avoided. These may include alcohol, caffeine, and citrus
juices. Also tell clients that urinating after intercourse
can help flush out any bacteria introduced.

CLIENT COMMUNICATION

Explain the purpose and course of the medication.
Advise clients to drink plenty of fluids. Caution
them that untreated UTIs can lead to more serious
infections in the kidney and renal pelvis. A warm
heating pad applied to the abdomen may help ease
discomfort.

Prognosis
If no complications arise, the prognosis for complete
recovery from cystitis and urethritis is quite good. Re-
infection in susceptible individuals is likely.

Prevention
Preventive measures include complete emptying of 
the bladder and avoiding “holding urine.” Proper fem-
inine hygiene, including wiping the perineum from
front to back and cleansing well after a bowel move-
ment, will lessen the chance of introducing disease-
causing microorganisms into the urethra. Women with
a history of UTI also may be placed on a long-term
course of antibiotics.

PYELONEPHRITIS (ACUTE)
ICD-10: N10 

Description
Pyelonephritis, also called infective tubulointerstitial
nephritis or kidney infection, is inflammation of the 
kidney and renal pelvis due to infection. One or both
kidneys may be affected. The infection can destroy or
scar renal tissue, impairing kidney function. It is the
most common type of kidney disease and is more com-
mon in women than in men due in part to the anatomic
difference between men and women.

Etiology
Pyelonephritis is most commonly due to infection by
the E. coli bacteria. E. coli is a normal intestinal bacteria
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that grows rapidly and is found in fecal matter. Proteus,
Pseudomonas, Staphylococcus, and Enterococcus bacteria
are less frequent agents of the infection. The bacteria
typically ascend to the kidneys from the lower urinary
tract, but they also may enter the kidneys through the
blood or lymph.

Women, particularly those who are pregnant or who
practice poor genital hygiene, are at risk. In men,
pyelonephritis may arise as a complication of prostate
enlargement. Any catheterization of the urinary tract
also increases the likelihood of infection.

Signs and Symptoms
The individual experiencing acute pyelonephritis may
complain of a fever and lumbar, side, or groin pain.
These symptoms may be accompanied by pyuria (pus
in the urine), dysuria (difficult or painful urination),
and nocturia (excessive urination at night). Clients
often look quite ill and report that symptoms appeared
rapidly.

Diagnostic Procedures
The physical examination may reveal tenderness during
palpation of abdominal or lumbar areas. Culture and
sensitivity tests are performed on a clean-catch urine
specimen, which may appear cloudy and have a “fishy”
odor. Urinalysis also may reveal casts, WBCs, bacteria,
and hematuria. Men may have a digital rectal examina-
tion (DRE) to determine if a swollen prostate gland is
blocking the neck of the bladder. An ultrasound or CT
scan is frequently used to detect any obstruction in the
urinary tract.

Treatment
Antibiotic therapy that is appropriate to the infecting
organism is the treatment of choice. Antipyretics may
be ordered to decrease the fever. An increase in liquids
is helpful. It is important that clients are kept hydrated
and that they take all the ordered medication. Gener-
ally, a follow-up culture is done 2 weeks after the person
has finished the antibiotic therapy to ensure that the 
infection is gone.

Complementary Therapy
Refer to UTIs. Suggest to clients that applying heat to
the abdomen can provide comfort. Pain medications
may be ordered to relieve discomfort. Instruct clients to
stay hydrated.

CLIENT COMMUNICATION

Remind individuals to practice proper genital hygiene
to avoid introducing bacteria into the urinary tract. If
the disease recurs, it may be necessary to determine
any factor that might predispose a person to recurrent
infection.

Prognosis
The prognosis is usually good with proper treatment
and follow-up care. Acute pyelonephritis frequently
subsides in a few days, even without treatment with 
antibiotics. Reinfection is likely, however, for persons
of high risk such as those with prolonged use of an in-
dwelling catheter. Repeated infection may lead to a
chronic form of the disease, causing elevated blood
pressure and sufficient destruction of kidney tissue to
produce renal failure.

Prevention
The best prevention is avoidance of any infection and
the use of proper genital hygiene. Remind clients to
drink plenty of fluids, especially water, and empty their
bladder after intercourse.

GLOMERULONEPHRITIS (ACUTE)
ICD-10: N00.9 

Description
Glomerulonephritis, which is inflammation of the
glomeruli in the kidney’s nephrons, reduces the rate of
blood filtration. Retention of water and salts follows,
resulting in injury to the glomeruli, which allow RBCs
and serum protein to pass into the urine. Both kidneys
are affected.

Etiology
The cause is often unknown. However, it is also known
as acute poststreptococcal glomerulonephritis (APSGN),
following a streptococcal infection of the respiratory
tract. This inflammation is a consequence of an infec-
tion elsewhere in the body, most frequently in the
upper respiratory tract or the middle ear and caused by
streptococcal bacteria. APSGN is more likely to occur
in children but is less common today owing to the 
antibiotic therapy used for streptococcal infections.
However, other bacteria and certain viruses and para-
sites, such as impetigo, mumps, Epstein-Barr virus,
hepatitis B and C, and HIV/AIDS, may induce
glomerulonephritis as well. The disease also may arise
as a consequence of various multisystem diseases such
as lupus erythematosus (see Chapter 9) or bacterial 
endocarditis (see Chapter 12).

Signs and Symptoms
The primary presenting sign is hematuria, and the urine
may be the color of cola because of the RBCs and casts.
If the urine is “foamy,” it is likely an indication of pro-
teinuria (excessive levels of serum protein in the urine).
Usually the disease has an abrupt onset. There may be
headaches from secondary hypertension; puffy eyes 
due to edema from leaky, inflamed capillaries; pain in
the lumbar region from swollen kidneys; and oliguria
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(reduced urine secretion) due to the nephron damage.
There also may be malaise, anorexia, and a low-grade
fever.

Diagnostic Procedures
A detailed medical history is important and may reveal
a recent streptococcal infection of the upper respira-
tory tract. Urine may also be described as “bloody,”
“coffee-colored,” or “smoky.” Urinalysis will show
hematuria and proteinuria. Blood urea nitrogen
(BUN), creatinine, and erythrocyte sedimentation
rate (ESR) are measured and may show elevated levels.
The nitrogen and creatinine are present in the blood
because these final products of decomposition cannot
be excreted in normal amounts. X-ray, ultrasound, CT
scan, or a renal biopsy may be necessary to confirm the
diagnosis.

Treatment
Treatment goals are generally dependent on the cause.
The PCP may prescribe diuretics and/or angiotensin-
converting enzyme (ACE) inhibitors or angiotensin II
receptor agonists to control edema and hypertension.
Bed rest is usually indicated. Dietary restrictions on
salt, protein, and potassium may be advised. If an un-
derlying infection can be confirmed, antibiotics are
prescribed.

Complementary Therapy
No significant complementary therapy is indicated
other than to maintain a healthy weight, quit smoking,
and control blood sugar levels if diabetic.

CLIENT COMMUNICATION

Refer the client to a dietitian to develop a diet high
in calories and low in protein and sodium. Referral
to support systems may prove beneficial. The Na-
tional Kidney Foundation (http://www.kidney.org)
may provide a list of possible resources. Remind
clients that follow-up examinations are necessary to
prevent chronic glomerulonephritis.

Prognosis
The prognosis is generally good. Most clients with acute
glomerulonephritis experience a resolution of symptoms
within a few weeks of onset. Children generally recover
more rapidly than adults. A few cases, though, may
progress into a chronic form of the disease when re-
peated acute attacks occur.

Prevention
Most forms of glomerulonephritis cannot be prevented.
Prompt treatment of any streptococcal upper respiratory
tract infection is important. Take steps to reduce clients’
hypertension. Instruct clients to practice safer sex to

prevent such infections as HIV and hepatitis. Advise
clients to avoid IV drug use.

Kidney Diseases 
and Disorders

RENAL CALCULI (UROLITHS 
OR KIDNEY STONES)

ICD-10: N20.0 

Description
Renal calculi are the most common cause of urinary ob-
struction. A renal calculus is a concentration of various
mineral salts in the renal pelvis or the cuplike extension
of the renal pelvis called the calyx (Fig. 15.4). They can
be small like a grain of sand or very large. Most stones
develop in the kidney and are formed from calcium
salts, uric acid, cystine, and struvite, in descending order
of frequency.

Etiology
Renal calculi form because of a disturbance in the kid-
ney’s delicate balancing act of preventing water loss
while at the same time eliminating water-soluble min-
eral wastes. Many factors, such as prolonged dehydra-
tion or immobilization, can upset this balance. The
balance also may be upset by underlying diseases, such
as gout, hyperparathyroidism (disease caused by
oversecretion of the parathyroid glands), Cushing syn-
drome, or urinary tract infections and neoplasms. A
person may develop renal calculi because of an excessive

384 Diseases of the Human Body

Bladder 
calculi

Urethral calculus

Urethral calculus

Hydroureter

Calculi free 
in pelvis

Calculi 
in calyx

Figure 15.4  Location of calculi in the urinary tract.

4451_Ch15_377-396  05/01/16  1:43 PM  Page 384



intake of vitamin D or dietary calcium. The condition
appears to be genetic for certain types of stones, with
men much more commonly affected than women. In
many instances, no specific cause can be pinpointed.

Signs and Symptoms
A person having renal calculi may remain asymptomatic
for long periods. If a stone or calculus fragment lodges
in a ureter, however, the individual may complain of in-
tense flank pain and urinary urgency. Classic ureteral
colicky pain is manifested by acute, intermittent, and
excruciating pain in the flank and upper outer quadrant
of the abdomen on the affected side. If calculi are in the
renal pelvis and calyces, the pain is duller and more con-
stant. Back pain and severe abdominal pain may occur.
Other presenting symptoms include nausea, vomiting,
chills and fever, hematuria, and abdominal distention.

Diagnostic Procedures
The history may reveal a familial tendency toward the
formation of kidney stones. A urinalysis may be ordered
to detect elevated levels of RBCs or WBCs in the urine
or to check for the presence of protein, pus, and bacte-
ria. CT scan and abdominal x-ray (or kidneys, ureter,
bladder [KUB]) may be ordered to determine the loca-
tions of calculus formation. A noncontrast spiral CT
scan of the ureters and kidneys is the preferred test for
kidney stones. In this test, the scanner moves in a circle
as the client moves through the machine. This test takes
less time than a standard CT scan and provides better
images of the kidneys and ureters. Blood testing may
be helpful in confirming imbalances of minerals or the
existence of other metabolic disorders.

Treatment
Treatment is directed at clearing obstructive stones
and preventing the formation of new ones. Increased
fluid intake (greater than 3 L/day) may enhance elim-
ination of stones in some cases, but large stones may
require surgical intervention, especially if renal func-
tion is threatened. Ureteroscopic removal with fluo-
roscopic guidance may be used to dilate the ureter to
grasp and remove the stone. Techniques such as ultra-
sonic percutaneous lithotripsy and extracorporeal
shock wave lithotripsy pulverize stones in place, allow-
ing them to be passed in the urine or removed by suc-
tion. Lithotripsy via ureteroscope can also be used to
remove urethral stones. Antibiotics may be prescribed
if it is determined that the calculus buildup is due to
bacterial infection. Analgesics may be necessary for the
relief of intense pain.

Complementary Therapy
Complementary practitioners recommend drinking 
8 or more glasses of water per day and eating a diet high
in fiber and low in fat, with reduction of red meat

consumption. Vitamins and minerals may be helpful,
especially when coordinated with the PCP. Relaxation
techniques may be beneficial to deal with the pain.

CLIENT COMMUNICATION

Stress the importance of proper diet and completing
any medicinal therapy. Explain any diagnostic or
surgical procedures to clients. Encourage increased
fluid intake.

Prognosis
The prognosis is good if urinary tract obstruction is pre-
vented and underlying disorders are promptly treated.
However, about 60% of people who have a calcium
stone have further stone formation later.

Prevention
An adequate daily fluid intake is the best way to mini-
mize the chance of stone formation, especially among
individuals at risk. Fruit juices, especially unsweetened
cranberry and blueberry juice, help acidify urine and
may help prevent the formation of renal calculi.
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CHAPTER EPISODE—PART II
Peter and his wife had partially prepared for when he
might lose function of his kidneys. They had packed
as much life into the time since his first kidney failed
as was possible. They rode motorcycles together, did
some hiking, and enjoyed the great scenery in their
beloved Hawaii. However, they also spent time re-
searching their options. Kidney dialysis (and what
kind), kidney transplant, no treatment at all—they
considered it all. Their research indicated that at age
60, he was still a viable candidate for dialysis and
maybe even a transplant, but Peter also realized that
the long wait for a kidney transplant could easily jeop-
ardize his chances of a donor kidney.

•  What is likely the first step for Peter at this point with
the second kidney failing?

•  Why does age play any part in either dialysis or kidney
transplant?

HYDRONEPHROSIS
ICD-10: N133.0 

Description
Hydronephrosis is the distention of the renal pelvis and
calyces of a kidney due to pressure from accumulating
urine. The pressure impairs, and may eventually interrupt,
kidney function. One or both kidneys may be affected.
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Etiology
Hydronephrosis is caused by a urinary tract obstruction.
The ureters and renal pelvis dilate proximal to, or behind,
the obstruction. This swelling causes the hydronephrosis
with resultant destruction of functional tissue. In children,
the obstruction is usually the result of some congenital 
defect in urinary tract structure. In adults, the obstruction
is more often acquired, resulting from blockage by neo-
plasms or uroliths, commonly called kidney stones or renal
calculi. Urinary tract obstruction in men may be produced
by benign or malignant enlargement of the prostate.
Women may experience urinary tract obstruction as a
complication of pregnancy. Underlying disorders such as
neurogenic bladder also may allow urine to accumulate to
the extent that it produces hydronephrosis.

Signs and Symptoms
The signs and symptoms depend on the site of obstruc-
tion, the cause, and the rapidity with which the condi-
tion developed. If the obstruction is above the opening
of the bladder, only one kidney may be affected and the
person may be asymptomatic for a prolonged period
(“silent” hydronephrosis). Symptoms may be severe,
however, especially if both kidneys are affected. The
person often complains of intense flank pain, nausea,
vomiting, dysuria, oliguria or anuria, and hematuria.
Clients may also complain of unexplained pruritus.

Diagnostic Procedures
Palpation and percussion of the abdomen may reveal 
distention of the kidney or urinary bladder. A history of
changes in urinary volume, difficulty in voiding, and
pain may be found. BUN can help assess kidney function.
Ultrasound may be ordered to visualize obstructions. A
noncontrast spiral CT scan or MRI may be ordered to
further define the site of obstruction. Urinalysis may reveal
hematuria, pus, and bacteria and may be helpful in deter-
mining the extent of any impairment of renal function.

Treatment
Treatment goals include draining excess urine from the
kidney, removing any obstruction, preventing compli-
cations, and treating underlying disorders. Catheteriza-
tion may be necessary for the immediate relief of urinary
pressure. Analgesics may be prescribed. Antibiotics are
required to treat infection. Surgery is sometimes re-
quired to dilate a ureteral stricture.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Encourage regular medical checkups, and explain
symptoms of hydronephrosis so that the client can
report them to the primary care provider as necessary.

Prognosis
The prognosis is variable, depending on whether one or
both kidneys are affected, whether the obstruction can
be removed, and whether permanent renal damage has
occurred.

Prevention
There are no specific preventative measures. Prompt
treatment of conditions that can cause hydronephrosis
is important.

ACUTE TUBULAR NECROSIS
ICD-10: N17.0 

Description
Acute tubular necrosis is the rapid destruction or de-
generation of the tubular segments of nephrons in the
kidneys. The disease is characterized by a sudden 
deterioration in renal function, with resulting accumu-
lation of nitrogenous wastes in the body. Impaired or
interrupted renal function from acute tubular necrosis
is considered reversible.

Etiology
The majority of cases of acute tubular necrosis are due
to renal ischemia, or the interruption or impairment
of blood flow in and out of the kidneys. This disease is
the most common cause of acute renal failure in criti-
cally ill persons. Although there can be numerous causes
for such impairment, renal ischemia leading to acute tu-
bular necrosis is most frequently produced by severe
bodily trauma or as a complication following surgery.
The renal tubules also can be damaged in other ways.
Acute tubular necrosis may be toxin induced (as a result
of exposure to solvents, heavy metals, or certain med-
ications), may be caused by transfusion reactions, or
may arise as a complication of pregnancy.

Signs and Symptoms
The individual with acute tubular necrosis may have 
a host of widely distributed symptoms. Principal
symptoms include oliguria and an excessive amount 
of potassium in the blood, or hyperkalemia. Other
generalized symptoms include weakness, mental 
confusion, and edema. The disease has four phases:
(1) onset or initiating phase, (2) oliguria or anuric
phase, (3) diuretic phase, and (4) recovery or conva-
lescent phase. The onset phase lasts from the precipi-
tating event until tubular injury results. The oliguria
phase, with decreased urine output and increased fluid
retention, lasts generally 10 to 14 days. The diuretic
phase is when the nephrons recover to the point where
urine excretion is possible. Then, during the recovery
phase, renal function slowly recovers. Some kidney
damage may persist.
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Diagnostic Procedures
A history of chronic and debilitating illness, trauma,
surgery, transfusion, or pregnancy complications may
indicate a risk of acute tubular necrosis. Diagnostic tests
ordered may include urinalysis, which reveals dilute
urine with RBCs and casts. BUN and creatinine tests
often indicate increased nitrogen and creatinine or re-
veal disturbances in the electrolyte balance of the blood.
Most of the time, diagnosis occurs when the disease is
more advanced.

Treatment
The main goal of treatment is to identify and correct the
underlying cause. The primary care provider generally
attempts to promote proper renal circulation if the acute
tubular necrosis is due to ischemia. If the disease is toxin
induced, dialysis may be attempted to cleanse the blood.
Dialysis may also be indicated to allow the kidneys to
rest and to improve conditions for regeneration. Oth-
erwise, treatment is largely supportive until kidney
function increases. Supportive treatment may include
dietary modifications and careful control of fluid intake. 

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Maintaining proper fluid and electrolyte balance is
important. Providing emotional support for the
client and family is helpful.

Prognosis
The prognosis is guarded. Before adequate renal func-
tion resumes (highly variable period), individuals with
acute tubular necrosis may die from cardiovascular
complications, gastrointestinal (GI) disorders, blood
abnormalities, and infections.

Prevention
Prompt treatment of conditions that can lead to de-
creased blood flow and/or decreased oxygen to the kid-
neys can reduce the risk of acute tubular necrosis.
Prevention includes avoiding exposure to toxins and
careful monitoring of individuals known to be at risk,
especially those with diabetes, liver disorders, and car-
diac disorders.

NEPHROTIC SYNDROME
ICD-10: N04.9 

Description
Nephrotic syndrome is a condition or a complex of
signs and symptoms (syndrome) of the basement mem-
brane of the glomerulus. (The basement membrane

surrounds each of the many tiny capillaries comprising
a glomerulus.) The disease is characterized by severe
proteinuria, often to the extent that the body cannot
keep up with the protein loss, which is known as 
hypoalbuminemia. The disease is further character-
ized by hyperlipemia (excessive levels of lipids in the
blood), lipiduria (lipids in the urine), and generalized
edema.

Etiology
Nephrotic syndrome may result from a variety of dis-
ease processes that can damage the basement mem-
brane of the glomerulus. Between 70% and 75% of
nephrotic syndrome cases result from some form of
glomerulonephritis. The syndrome also may arise as 
a consequence of diabetes mellitus, systemic lupus 
erythematosus, neoplasms, or reactions to drugs or
toxins. The disease is occasionally idiopathic in origin.

Signs and Symptoms
Edema around the eyes and in the feet and ankles is the
most common symptom, and it may be either slow in
onset or sudden. As body fluid accumulates, clients may
experience shortness of breath and anorexia. Ascites
(abnormal accumulation of fluid in the peritoneal cav-
ity), hypertension, pallor, and fatigue may result.

Diagnostic Procedures
Nephrotic syndrome may be difficult to diagnose. Uri-
nalysis may reveal proteinuria and increased waxy, fatty,
granular casts. Blood serum tests may show decreased
albumin levels and increased cholesterol. Renal biopsy
may be important to reach a definitive diagnosis.

Treatment
Treatment is symptomatic and supportive and preserves
renal function. An attempt is made to manage edema
and hyperlipemia. A moderate-protein diet, vitamin
supplementation, and salt restriction may be prescribed.
Any underlying disease or condition determined to be
responsible for the nephrotic syndrome must be treated
as well. Corticosteroids, immunosuppressive, antihy-
pertensive, and diuretic medications may be prescribed.
Some people recover spontaneously; others require
treatment for life.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

It is important to encourage clients to routinely
check their urine protein level. A dietitian referral
can assist with a diet. High activity and exercise are
important, as is careful skin care, especially during
the edema phase.
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Prognosis
The prognosis varies according to the underlying cause
and the client’s age. The prognosis is good for children.
With adults, nephrotic syndrome is frequently a mani-
festation of a serious, progressive kidney disorder or of
a disorder elsewhere in the body leading to renal failure.
Renal vein thrombosis is a complication that signifi-
cantly worsens the prognosis.

Prevention
Nephrotic syndrome is sometimes avoided through
prompt diagnosis and treatment of underlying disorders
that can produce this syndrome.

POLYCYSTIC KIDNEY DISEASE
ICD-10: Q61.3 

Description
Polycystic kidney disease is a developmental defect of the
collecting tubules in the cortex of the kidneys. Groups of
tubules that fail to empty properly into the renal pelvis
slowly swell into multiple grapelike, fluid-filled sacs or
cysts. The pressure from the expanding cysts slowly 
destroys adjacent normal tissue, progressively impairing
kidney function. Both kidneys are usually affected and
are grossly enlarged. Polycystic kidney disease is one of
the most common hereditary diseases in the United
States, affecting more than 500,000 people. It is the cause
of nearly 10% of end-stage renal disease and affects men,
women, and all races equally.

Etiology
There are two forms of the disease, each due to a genetic
defect. The more common adult form, usually mani-
fested during midlife, is an autosomal-dominant defect.
The much less common infant and childhood forms,
manifested at birth or during childhood, are autosomal-
recessive defects. The following discussion pertains to
the more frequently occurring adult form.

Signs and Symptoms
The disease is usually asymptomatic until midlife. Then
clients may complain of colic and lumbar pain or men-
tion seeing blood in the urine. The pain is generally
from the enlarging cysts. Clients may complain of
headaches, have UTIs, or pass renal calculi. The onset
is insidious, or occurs slowly with few or unnoticeable
symptoms.

Diagnostic Procedures
The history may reveal a family tendency toward renal
disease. The physical examination may reveal palpably
enlarged kidneys and hypertension, or persistently
high arterial blood pressure. The primary care provider
likely orders ultrasound examination or CT scan to

detect enlarged kidneys and the presence of cysts. 
Ultrasonography and CT scans or MRI are able to de-
tect small cysts. Urinalysis may be ordered to evaluate
renal function and to detect hematuria, or blood in
the urine.

Treatment
No treatment will stop the course of the disease; how-
ever, treatment attempts to minimize the symptoms.
Treatment goals include preventing or managing UTIs
and controlling secondary hypertension. Urine cultures
should be performed at regular intervals to detect in-
fection and allow for antibiotic therapy. In the event
of renal failure, renal dialysis or kidney transplantation
may be attempted to prolong life.

Complementary Therapy
No significant complementary therapy is indicated, but
drinking lots of fluids may help prevent obstructive clots
in the urinary tract.

CLIENT COMMUNICATION

Ensure that clients understand the disease, and assist
them to maintain a supportive environment. In-
form clients and their families how to avoid UTIs;
provide information on kidney dialysis and trans-
plantation if requested.

Prognosis
The prognosis is variable yet poor because there is no
cure. Kidney function is progressively impaired, leading
to renal failure, a toxic condition, or uremia (creatinine
and urea in the blood), and eventual death, usually
within 10 years.

Prevention
No prevention is known. Genetic counseling is indi-
cated for first-degree relatives of infected persons or for
families at risk. Taking steps to avoid chronic UTIs can
be helpful in delaying the disease progression. Manag-
ing hypertension is essential.

END-STAGE RENAL DISEASE
ICD-10: N18.6 

Description
End-stage renal disease (ESRD), usually the result of
chronic renal failure, is the gradual, progressive deterio-
ration of kidney function to the point that the kidneys
cannot sustain their necessary day-to-day life activity.
As the kidney tissue is progressively destroyed, the kid-
ney loses its ability to excrete the nitrogenous end prod-
ucts of metabolism, such as urea and creatinine, which
accumulate in the blood and eventually reach toxic levels.
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As kidney function diminishes, every organ in the body
is affected, and dialysis or kidney transplantation is even-
tually needed for survival.

Etiology
Causes of ESRD include diabetes mellitus (leading
cause), hypertension, chronic glomerulonephritis,
pyelonephritis, obstruction of the urinary tract, con-
genital anomalies such as polycystic kidneys, vascular
disorders, infections, medications, and toxic agents.

Signs and Symptoms
The early signs and symptoms are oliguria and azotemia,
or the presence of nitrogenous compounds in increased
amounts in the blood; electrolyte imbalance and meta-
bolic acidosis follow. Eventually, clients may complain
of drowsiness and lethargy, weight loss, easy bruising
or bleeding, decreased sensation in the hands and feet,
hiccups, pruritus, and decreased urine output. The in-
dividual with ESRD also may have decreased alertness
and appear mentally confused. The skin may be pallid
and scaly. The severity of signs and symptoms varies
depending on the extent of the renal damage and re-
maining function, any underlying conditions, and the
person’s age.

Diagnostic Procedures
The client may have a long history of chronic renal dis-
ease or other predisposing disorder. The physical exam-
ination may reveal one or more of the presenting signs
and symptoms, along with hypertension. Blood testing
of creatinine and BUN typically reveals elevated serum
creatinine and potassium levels, along with decreased
hemoglobin and hematocrit. Urine output decreases or
stops completely.

Treatment
Dialysis or kidney transplantation are the only treat-
ments for ESRD. The client’s physical condition and
other factors determine which one is used. Other treat-
ment is generally used to assist the body in compensating
for the existing impairment and guarding against com-
plications; however, this treatment is unlikely to work
without dialysis or a transplant. Hypertension must be
controlled, usually with an ACE inhibitor or angiotensin
receptor blocker. Dietary restrictions of protein, sodium,
and potassium intake may be necessary. Blood transfu-
sions may be needed to control anemia.

Dialysis
The blood of an individual experiencing acute or
chronic renal failure typically contains high concentra-
tions of metabolic waste products. Dialysis may be at-
tempted to remove these wastes. In its broadest sense,
dialysis is a process in which water-soluble substances
diffuse across a semipermeable membrane. Most clients

undergo 9 to 12 hours of dialysis per week, equally 
divided among several sessions. Factors determining
the amount of dialysis include the client’s size, dietary
intake, illnesses, and remaining renal function. Three
methods are currently used to dialyze the blood: peri-
toneal dialysis, hemodialysis, and continuous renal 
replacement therapy (CRRT):

Peritoneal dialysis. This uses a person’s own peri-
toneum as the dialyzing membrane. A plastic tube
is inserted through the client’s abdomen into the
peritoneal cavity and sutured in place. A dialyzing
fluid is passed through the tube into the person’s
peritoneal cavity and left there for a prescribed 
period. During this time, wastes diffuse across the
peritoneal membrane into the fluid. The contami-
nated fluid is then drained and replaced with fresh
solution. This process can be performed manually
or automatically by machine; generally, it is repeated
three times a week or as often as required. This type
of dialysis may be continuous or intermittent and is
easier for individuals to perform themselves than
hemodialysis.

Hemodialysis (extracorporeal hemodialysis). In this
process, blood is drawn outside the person’s body
for dialysis in an artificial kidney, or dialyzer, and
then returned to the individual via tubes connected
to the person’s circulatory system. This form of
dialysis treatment takes from 3 to 5 hours, about
half the time of peritoneal dialysis. It is the most
common form and the preferred dialysis method in
cases of acute renal failure.

Continuous renal replacement therapy. There are 
several types of CRRT, which are generally used 
in critical care units. It is used in persons who are
clinically unstable and can be started quickly in
hospitals with dialysis machines. An extremely
porous blood filter containing a semipermeable
membrane is used in all methods.

Kidney Transplantation
Kidney transplantation has become the treatment of
choice for ESRD. The donor of a kidney can be either
a close relative of the person receiving the kidney or a
recently deceased person (cadaver donor). If the donor
and recipient are related, the graft has a better chance
of survival.

Every transplanted kidney contains antigens foreign
to the recipient unless it is donated by an identical twin.
Once the donor antigens are in the recipient, a rejection
process begins in which the recipient’s immune system
produces antibodies that lead to the destruction of the
tissue of the transplanted kidney. Immunosuppressive
drugs may be administered to combat this process. Still,
some recipients may reject the kidney. Once rejection
occurs, the donated kidney is removed, and the client
must resume dialysis.
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For those persons who do not reject the donor kid-
ney, life can seem relatively normal. Immunosuppres-
sive drugs must be continued indefinitely, however,
making the person more susceptible to infections and
other diseases. Sometimes, too, the underlying disease
process that destroyed the original kidney will destroy
the donor kidney.

There are not enough organs available for everyone
who suffers from ESRD. In October 2014, the United
Network for Organ Sharing, a national nonprofit or-
ganization (http://www.unos.org), reported that nearly
124,000 people are waiting for kidney transplants in the
United States, but only 16,884 transplants had been
performed by that same date.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

A dietitian will provide useful information on a
“kidney-friendly” diet according to the progression
of ESRD. There is often the need for low-sodium,
low-protein, and low-potassium diet with vitamin
supplements. Giving emotional support to the
client and family is paramount. Make certain that
clients are up-to-date on important vaccinations.

Prognosis
The prognosis is guarded even with transplantation
because of the alteration in function of virtually every

organ system in the body. A variety of complications
often cause death before complete kidney failure oc-
curs. Chief among these are infections; others in-
clude a spectrum of cardiovascular, blood, and GI
abnormalities.

Prevention
No prevention is known other than prompt treatment
of underlying disorders and chronic kidney disease that
may eventually lead to ESRD.
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CHAPTER EPISODE—PART III
Peter began to feel much better once dialysis began.
He and his wife discussed their options with Peter’s
nephrologist and considered what they believed to
be the best course of treatment at the time. They
learned that some dialysis centers have a reputation
of being unprofessional, even rough on their clients.
They know others are filled with compassionate and
well-trained individuals whose only thought is the
very best care of their clients. Home dialysis might
be an option down the road, but Peter’s wife is still
working and hopes to do so for 3 more years. Some-
one needs to be present while Peter is on home dial-
ysis. Fortunately, Peter is a writer and he has made
a pretty good living from it. He will still be able to
continue his writing, perhaps not reducing any of it
at all. 

•  What might Peter and his wife choose?
•  What would you want to do if you found yourself in

need of dialysis? Justify your response.

Other Urinary Diseases
and Disorders

NEUROGENIC OR OVERACTIVE
BLADDER

ICD-10: N31.9 

Description
Neurogenic bladder refers to any loss or impairment of
bladder function caused by central nervous system in-
jury or by damage to nerves supplying the bladder.
Overactive bladder function may be manifested as either
incontinence (loss of voluntary control of micturi-
tion) or loss of the autonomic reflex, producing the sen-
sation that the bladder is full. This is also referred to as
urinary incontinence.

HERMAN© is reprinted with permission from LaughingStock Licensing Inc., Ottawa,
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Etiology
Neurogenic bladder may present in one of the follow-
ing two ways: (1) specific bladder dysfunction in which
the neurological lesions are above sacral nerves S2
through S4 or (2) flaccid bladder dysfunction in which
the lesions are below sacral nerves S2 through S4.
Physical trauma to the spinal cord is a frequent cause
of neurogenic bladder. This condition may also arise as
a consequence of multiple sclerosis, dementia, and
Parkinson disease or from chronic alcoholism or heavy-
metal poisoning. Metabolic disorders (e.g., diabetes
mellitus or hypothyroidism) and collagen diseases (e.g.,
systemic lupus erythematosus) may cause overactive
bladder. UTIs, cancer, kidney stones, and an enlarged
prostate can cause overactive bladder as well.

Signs and Symptoms
An individual may complain of mild to severe urinary 
incontinence or the inability to control the passage of
urine, inability to empty the bladder completely, difficulty
in starting or stopping voiding, and bladder spasms.

Diagnostic Procedures
A detailed history and a physical examination that in-
cludes a neurological evaluation are essential. Special
tests that may be ordered include cystourethrography to
evaluate bladder function, a urine flow study to assess
urine flow, and sphincter electromyography to evaluate
how well the bladder and urinary sphincter muscles work
together. The skull, spine, and urinary tract may be 
imaged by x-ray, MRI, or CT scan to aid in diagnosis.

Treatment
Treatment goals include preventing complications
from UTIs and controlling incontinence through
learning special bladder evacuation techniques. The
PCP may recommend one of two common methods
of evacuation to clients who are unable to empty the
bladder completely. In Credé method, the client
presses on the lower abdomen while voiding. The
second method, intermittent self-catheterization, 
requires the client to insert a catheter into his or her
bladder through the urethra. Medications to relax the
bladder may be prescribed to relieve episodes of in-
continence. These drugs include tolterodine (Detrol),
oxybutynin (Ditropan), trospium (Sanctura), solife-
nacin (Vesicare), and darifenacin (Enablex). Surger-
ies to aid in the control of urine may be necessary.
Any underlying diseases that are detected will be
treated.

Complementary Therapy
Biofeedback may be useful for teaching some aspects of
bladder control.

CLIENT COMMUNICATION

Teach clients bladder evacuation techniques. Pro-
vide emotional support for both the client and
family.

Prognosis
The prognosis depends on whether the damage to the
nerves supplying the bladder is reversible. Such com-
plications as UTIs and the formation of renal calculi
worsen the prognosis. If the disorder is of the form in
which sensation of a full bladder is lost, urine may back
up, causing hydronephrosis and possible renal failure.

Prevention
There is no specific prevention other than prompt treat-
ment of diseases that may produce the nerve damage
that leads to neurogenic bladder.

Cancers of the Urinary
System

BLADDER CANCER
ICD-10: C67.X*

Description
Tumors of the bladder arise from the epithelial cell
membrane lining the bladder interior. These neoplasms
are almost always malignant, and they metastasize read-
ily. Bladder tumors are staged according to their depth
of penetration. Transitional cell carcinoma is the most
common type of bladder cancer in the United States.

Etiology
The cause of bladder tumors is unknown; however, cig-
arette smoking is thought to be the predominant cause.
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REALITY EPISODE

Sadie has urinary incontinence. It is very embarrassing for
her. She leaks urine every time she sneezes—a frequent 
occurrence during allergy season. Sometimes she must laun-
der her bedding two to three times a week. She plans to visit
her sister, who is recovering from surgery, and hopes to lessen
the incontinence. She visits with the nurse-practitioner at her
clinic about the issue.

What are some of the steps Sadie might take to lessen her
incontinence?

❉

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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Predisposing factors may include exposure to certain
types of industrial chemicals and/or radiation. Individ-
uals with chronic cystitis also seem prone to developing
bladder tumors. The disease affects men three times
more frequently than women and generally occurs be-
tween ages 50 and 70. Bladder cancer is the fourth most
common cancer in men.

Signs and Symptoms
Many persons are asymptomatic until advanced stages
of the disease. For those presenting with symptoms,
however, painless, gross hematuria is the most common
indicator. Less frequently, the individual may complain
of dysuria, urinary frequency and urgency, or nocturia.
UTIs are a common complication.

Diagnostic Procedures
The history may reveal occupational exposure to certain
industrial chemicals and/or radiation. A complete phys-
ical examination and a urinalysis to detect hematuria are
performed. Microscopic urinalysis may reveal cancer
cells. Cystoscopy and biopsy of the suspected lesions are
usually required to reach a definite diagnosis. A bone
scan, CT scan, and MRI will help determine possible
metastases and staging of the cancer.

Treatment
The choice of treatment is based on the extent of the
disease. If the disease is superficial, an endoscopic re-
section may be all that is necessary. If it is invasive, fur-
ther surgery is required. The tumor may be surgically
removed through fulguration (electrical destruction) or
transurethral resection, a surgical procedure in
which cancerous tissue is removed from the bladder
using an instrument passed through the urethra. For
advanced cases, removal of the urinary bladder, or rad-
ical cystectomy, may be required, followed by radia-
tion, immunotherapy, or chemotherapy treatment.

Complementary Therapy
Some therapies to help clients live more comfortably
with both symptoms of the disease and side effects of
treatment include meditation, whole-foods nutrition,
yoga, tai chi, acupuncture, and guided imagery.

CLIENT COMMUNICATION

Inform clients of all options for treatment, possible
surgical techniques, follow-up care, and the possi-
bility of recurrence. Because of the risk of recur-
rence, bladder cancer survivors often undergo
follow-up screening tests for years after treatment.

Prognosis
The prognosis varies depending on the depth of pene-
tration of the tumor. Although the immediate prognosis

for an individual with a superficial bladder tumor may
be good, there is still a great likelihood of recurrence
within 3 years. When the tumor penetrates the bladder
more deeply or has metastasized, the prognosis is poor,
with a low 5-year survival rate.

Prevention
The best prevention is to minimize risk factors by
suggesting clients protect themselves from exposure
to industrial chemicals, that they not smoke, and that
they seek treatment for all UTIs.

RENAL CELL CARCINOMA 
OR KIDNEY CANCER

ICD-10: C64.X

Description
Renal cell carcinoma (RCC), also known as renal cell
adenocarcinoma, is by far the most common type of kid-
ney cancer, accounting for 90% of kidney cancers. RCC
usually grows as a single mass within the kidney but can
be found in more than one part of the kidney or in both
kidneys. It occurs most often in individuals over age 40.

Etiology
The cause is essentially unknown; however, risk factors
include smoking, obesity, hypertension, long-term
dialysis, and exposure to chemicals and irritants, such
as asbestos or cadmium in the workplace.

Signs and Symptoms
Symptoms may include hematuria, flank or side pain
that does not go away, a lump or mass palpated in the
side or abdomen, weight loss, and fever. Some clients
report feeling listless and not well.

Diagnostic Procedures
A complete physical examination may reveal an en-
larged mass. BUN and creatinine levels are checked. A
CT scan or MRI using contrast media is often used in
diagnosis, as is the intravenous pyelogram (IVP). A
solid tumor can also be detected by ultrasound. In some
cases, a biopsy to remove tissue cells is necessary.

Treatment
Treatment protocol most likely is determined by the
stage and the spread of the cancer. Surgery is the most
commonly chosen form of treatment, removing either
part or all of the diseased kidney.  Arterial embolization
may be used. This treatment involves passing a catheter
into the renal artery that supplies blood to the kidney.
A substance is injected to block the flow of blood,
preventing the cancer from receiving the oxygen it
needs to grow. Radiation therapy, immunotherapy, and
chemotherapy may also be considered.
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Complementary Therapy
There is no known complementary treatment that will cure
the cancer. However, a number of therapies may make tra-
ditional treatment easier to withstand. See Complemen-
tary Therapy under Bladder Cancer; also see Chapter 5.

CLIENT COMMUNICATION

Help clients understand how important it is to main-
tain a nutritious and high-calorie diet even though
food does not taste good to them. Provide recipe ma-
terial or referral to the National Cancer Institute for
their booklet “Eating Hints for Cancer Patients.”

Prognosis
Prognosis for RCC or kidney cancer depends on how
far the cancer has spread. In the early stage, the 5-year
survival rate is 70% to 80%. If the cancer has spread
to the lymph nodes, the 5-year survival rate drops to
5% to 15%. If it has spread to other organs, the 5-year
survival rate is as low as 8%.

Prevention
The only possible prevention is for clients to avoid the
risk factors. It is best if clients maintain a healthy weight
and do not smoke.

COMMON SYMPTOMS OF
URINARY SYSTEM DISEASES 
AND DISORDERS
Individuals may present with the following common
complaints, which deserve attention from health-care
professionals:

• Any change in normal urinary patterns, such as
nocturia, hematuria, pyuria, proteinuria, dysuria, 
or urgency and frequency

• Pain in the lumbar region or flank pain, varying
from slight tenderness to intense pain

• Fever
• Nausea and vomiting or anorexia
• Malaise, fatigue, and lethargy

Serious urinary system diseases also may produce cir-
culatory system and respiratory system symptoms. These
symptoms might include hypertension, edema, ascites,
and shortness of breath.

SUMMARY
Diseases and disorders of the urinary system can be
troubling and uncomfortable or very serious and de-
bilitating in nature. Millions of individuals are affected
by urinary diseases in the United States. Urologists
(specialists in the field of urology) and nephrologists
(kidney specialists) are often called into attendance for
those affected by urinary diseases and disorders.
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For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
Bladder cancer

http://www.cancer.gov/cancertopics/pdq/treatment/bladder/
Patient

Cystitis and urethritis

http://www.onlinemedicare.org/diseases/cystitis-and-
urethritis.html

Eating hints for cancer patients

http://www.cancer.gov/cancertopics/eatinghints

National Kidney Foundation

http://www.kidney.org

CASE STUDIES
Case Study 1

A 27-year-old man named Carlos Santiago comes into
an ambulatory care facility complaining of extreme flank
pain and frequent urination. The PCP asks if Carlos has
noted any difference in the color or appearance of 
his urine, and Carlos reports that he has noted some
bits that look like sand in his urine. Carlos also says he
recently was treated for a urinary tract infection.

Case Study Questions
1. What diagnostic tests might be ordered?
2. What are some effective preventative measures for 

urinary disease?

Case Study 2

Trang Ngoc, a 35-year-old woman, reports pain on
urination, pain in the pubic area, and the need for 
frequent urination. Trang also says that the need to 
urinate is urgent and that her urine is foul smelling.

Case Study Questions
1. When Trang comes to the ambulatory care setting,

what questions will you ask?
2. What tests might be ordered for diagnosis?
3. What preventative measure might Trang take in the 

future?

4451_Ch15_377-396  05/01/16  1:43 PM  Page 393



4451_Ch15_377-396  05/01/16  1:43 PM  Page 394



REVIEW QUESTIONS
Matching
Match the following by placing the correct letter in the 
column.

1. Nocturia

2. APSGN

3. Ascites

4. Uremia

5. Micturition

6. Pruritus

7. Pyuria

8. Oliguria

9. Hematuria

Short Answer
1. What is the name of a disease that exhibits multiple,

grapelike, fluid-filled sacs or cysts in the kidney cortex?

2. When the body cannot keep up with the loss of 
protein in the urine, what is the result called?

3. What is another name for chronic renal failure?

4. Intense pain with urinary frequency, nausea, vomiting,
fever, hematuria, and flank pain may indicate what 
disease? 

5. A disorder, often difficult to diagnose, that is related 
to some kind of nerve dysfunction of the bladder is 
referred to by what name? 

6. Can you name the most common type of kidney 
disease? 

7. What might headaches from secondary hypertension
and puffy eyes due to edema from leaky capillaries 
indicate? 

8. What is the meaning of the abbreviation UTI?

Multiple Choice
Place a checkmark next to the correct answer.

1. What is the main function of the kidneys?

a. They regulate body fluids, blood pressure, 
and filter wastes.

b. They filter wastes from the urine.

c. They store urine until it is time to be 
emptied.

d. They house the renal tubules and the ureters
for passage of waste products.

2. What percentage of the fluid that passes through the
nephron becomes urine?

a. 50%

b. 5%

c. 10%

d. 1%
3. What is commonly known about urinary tract infec-

tions?

a. They are commonly caused by a virus.

b. They are often characterized by dysuria, 
urgency, and frequency.

c. They are more common in men due to the
length of the urethra.

d. They only respond to long-term antibiotic
therapy.

4. Can you name the three forms of dialysis?

a. Peritoneal, hemodialysis, and CRRT

b. Perineal, hemodialysis, and ESRD

c. Peritoneal, extracorporeal, and CRRT

d. Perineal, extracorporeal, and ATN
5. What is the term used to describe the inability to 

control urine excretion?

a. Ischemia

b. Micturition

c. Incontinence

d. Anuria
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a. Acute poststreptococcal
glomerulonephritis

b. Accumulation of serous fluid in
abdominal cavity

c. Blood in urine

d. Urination

e. Excessive urination at night

f. Scanty urine

g. Urine in the blood

h. Pus in urine

i. Itching
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Discussion Questions/Personal Reflection
1. Research the cost of kidney transplantation and the 

involvement of Medicare. List and comment on at least
three facts you learned.

2. Discuss the differences and similarities of the three
types of dialysis and when a particular type might be
chosen. Explain the rationale. Although not discussed in
the text, what will the client need to do when traveling?
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REPRODUCTIVE SYSTEM ANATOMY 
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Male Infertility and Female Infertility

SEXUALLY TRANSMITTED DISEASES
Gonorrhea

Genital Herpes
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Infection

Syphilis

Trichomoniasis

Chlamydial Infections
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TRANSMITTED DISEASES (STDs)

MALE REPRODUCTIVE DISEASES 
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Benign Prostatic Hyperplasia

Prostatitis

Epididymitis

Prostatic Cancer

Testicular Cancer
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FEMALE REPRODUCTIVE DISEASES 
AND DISORDERS
Premenstrual Syndrome

Amenorrhea

Dysmenorrhea

Ovarian Cysts and Tumors

Endometriosis
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Nobody will ever win the battle of the sexes. There’s too much
fraternizing with the enemy.

—HENRY A. KISSINGER
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Identify key terms.
• Describe the anatomy and physiology of the repro-

ductive system.
• Discuss sexual health.
• Recall the factors that contribute to infertility.
• Identify six sexually transmitted diseases (STDs).
• Compare and contrast the causes of STDs.
• Recall prevention strategies for STDs.
• Identify the diseases related to the prostate gland.
• Discuss the complications of prostate-related disorders.
• Restate the common causes of epididymitis.
• Describe the treatment for prostatic and testicular

cancers.
• Differentiate premenstrual syndrome (PMS) from

premenstrual dysphoric disorder (PMDD).
• Identify possible causes of amenorrhea.
• Discuss treatment for dysmenorrhea.
• Name the characteristic signs and symptoms of

ovarian cysts or tumors.
• Identify a primary complication of endometriosis.

• Recall signs and symptoms of uterine leiomyomas.
• Name the causes of pelvic inflammatory disease.
• Discuss complementary therapy for menopause

symptoms.
• Identify the advantages and disadvantages of 

hormone replacement therapy (HRT).
• Describe ovarian cancer and its signs and symptoms.
• Restate the description of fibrocystic breasts.
• Identify and describe benign fibroadenoma.
• Recall treatment protocols for breast cancer.
• Discuss breast reconstruction.
• Recall the possible causes of spontaneous abortion.
• Define ectopic pregnancy.
• Compare and contrast preeclampsia with eclampsia.
• Compare and contrast placenta previa with abruptio

placentae.
• Describe premature rupture of membranes (PROM).
• Recall common symptoms of the reproductive 

system diseases and disorders.
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Anuria (ăn•ū'rē•ă)
Cervicitis (sĕr•vı̆•sī'tı̆s)
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Conization (kŏn•ı̆•zā'shŭn)
Cryoablation (kri''o•ab•la'shŭn)
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Prostaglandin (prŏs''tă•glăn'dı̆n)
Purulent (pūr'ū•lĕnt)
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Teratoma (tĕr•ă•tō'mă)
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Orchiectomy (oṙ-kē-ˈek-t -mē)
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Beginning at puberty (ages 10 to 14 in males), millions
of sperm are produced daily and are only gradually 
diminished in advancing age.

Oogenesis, also regulated by hormones, begins in
the ovaries. FSH initiates the growth of the ovarian 
follicles and stimulates the follicles to secrete estrogen 
to mature the ovum. Ova production begins at puberty
(ages 10 to 14 in females) and continues until menopause
(ages 45 to 55) when the ovaries atrophy. A mature ovum
is produced about every 28 days during this time period.

MALE REPRODUCTIVE SYSTEM
The male reproductive system consists of the testes and
a series of ducts and glands (Fig. 16.1). During ejacu-
lation, the sperm is transported through the epididymis,
ductus deferens, ejaculatory duct, and urethra. The male
reproductive glands—the seminal vesicles, prostate
gland, and bulbourethral glands—produce fluid secre-
tions that become part of the semen. The urethra is the
final duct through which the semen passes, and its
longest portion is enclosed within the penis, an external
genital organ.

The testes are located in the scrotum where the tem-
perature is about 96°F, the temperature necessary for
viable sperm production. Each testis, about 1.5 inches
long and 1 inch wide, is divided into lobes housing the
seminiferous tubules. Spermatogenesis takes place 
in these tubules. The epididymides are tubes about 
20 feet in length that are coiled on the posterior surface
of the testes. In the epididymis, sperm maturation is
completed and sperm is propelled into the vas deferens.
The vas deferens ducts carry the sperm to the ejaculatory
ducts where the secretions to create semen are received
from the seminal vesicles (fructose for energy), the
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CHAPTER EPISODE—PART I
Allison started having menses at the age of 12. The
early years of her menses were extremely painful, and
it was getting persistently worse. Now in her 20s, her
periods are irregular and still extremely painful.

•  What other symptoms might she be having?
•  Should she seek medical attention?

REPRODUCTIVE SYSTEM ANATOMY
AND PHYSIOLOGY REVIEW
The reproductive system functions to continue the
human species; hence, the organs of the system are usu-
ally classified into two groups: gonads (testes and ovaries),
which produce germ cells, and hormones within their
duct system that are used for the transportation of the
germ cells. Cell division, called meiosis, produces 
gametes, or the sperm and the ovum. The gametes each
contain half the number of chromosomes (23) necessary
to produce an offspring. If fertilization occurs, the nuclei
of the sperm and ovum fuse and produce a zygote with
the full chromosome complement (46). The ductal sys-
tem of the female transports, nourishes, and grows the
fertilized ovum.

Spermatogenesis is regulated by hormones and 
occurs in the seminiferous tubules in the testes. The 
follicle-stimulating hormone (FSH) from the anterior
pituitary gland initiates sperm production. In addition,
the anterior pituitary’s luteinizing hormone (LH) stim-
ulates the production of testosterone, which is secreted
by the testes to promote the maturation of the sperm.
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Figure 16.1  Male reproductive system.
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prostate gland (alkaline fluid for motility), and the bul-
bourethral glands (to coat the urethra and neutralize any
acidic urine present). The urethra, enclosed in the penis,
is the last duct through which semen travels. The urethra
releases urine during micturition and expels semen upon
ejaculation. The penis is the external genital organ that
becomes engorged with blood during sexual stimulation,
causing it to become erect and firm. The erect penis is
able to enter the vagina during sexual intercourse to 
deposit semen. Approximately 2 to 4 milliliters of semen
are expelled during ejaculation; each milliliter contains
about 100 million sperm cells.

FEMALE REPRODUCTIVE SYSTEM
The female reproductive system consists of the paired
ovaries and fallopian tubes, the uterus, the vagina, and
the external genital structures (Fig. 16.2). The egg cells,
or ova, are produced in the ovaries and travel through
the fallopian tubes to the uterus, where a fertilized ovum
can implant and grow. The ovaries produce hormones
necessary for the secondary sex characteristics and for
maintenance of pregnancy. The breasts or mammary
glands are accessory organs of the reproductive system
that are able to provide milk for the infant.

The ovaries are oval structures about 1 inch long, each
housing several hundred thousand primary follicles pres-
ent at birth. Close to 400 of these follicles will produce
mature ova. The mature follicle responds to LH from
the anterior pituitary, causing ovulation. During this
time, the ruptured follicle, at this stage called the corpus
luteum, secretes progesterone and estrogen. The corpus
luteum, now called the ovum, is pulled into one of the
two fallopian tubes where it is propelled toward the
uterus. Each fallopian tube is about 4 inches in length
and is composed of ciliated epithelial tissue capable of

moving the ovum toward the uterus. Fertilization usually
occurs in the fallopian tubes; if it does not, the ovum dies
within 24 to 48 hours. The fertilized ovum becomes a
zygote and is swept into the uterus in about 4 to 5 days.

The uterus is pear shaped and is about 3 inches long
and 2 inches wide. During pregnancy, the uterus ex-
pands significantly to allow the developing fetus to grow.
The upper portion of the uterus is called the fundus; the
body is the central part, and the cervix is the lower end
of the uterus. The two-layer lining of the uterus is the
endometrium. One layer is permanent, but the other
layer, known as the functional layer, is regenerated and
lost during each menstrual cycle. Under the hormonal
action of estrogen and progesterone, blood vessel growth
thickens the functional layer in preparation for a possible
pregnancy. If fertilization does not occur, this layer
sloughs off in menstruation. During pregnancy, the 
endometrium also forms the maternal portion of the 
placenta.

The vagina is a muscular tube about 4 inches in
length that extends from the cervix to the vaginal open-
ing in the perineum. It is posterior to the urethra and
anterior to the rectum. The vagina receives the penis
and its semen during sexual intercourse, provides the
exit for menstrual flow, and is the birth canal at the end
of pregnancy. The vulva (Fig. 16.3) includes the clitoris,
labia majora and minora, and Bartholin glands. The 
clitoris is erectile tissue that responds to sexual stimu-
lation. The Bartholin glands keep the mucosa of the
vagina moist and lubricated during sexual intercourse.
Both the labia majora and minora are paired folds of
skin on either side of the urethral and vaginal openings
that prevent drying of their mucous membranes.

The mammary glands of the breast (Fig. 16.4) pro-
duce milk to nourish the infant. After birth, the alveolar
glands produce milk that enters the lactiferous ducts on
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its way to the nipple. Milk formation is dependent on
hormone action of prolactin from the anterior pituitary.
Also, the infant’s sucking at the nipple stimulates the
hypothalamus to send impulses to the posterior pitu-
itary gland to secrete oxytocin, causing the release of
milk. The pigmented area around the nipple is called
the areola.

SEXUAL HEALTH
The only mammals known to express caring and loving
in the sexual act are human beings. For males and females,
the function of sexuality is twofold—reproduction and the
enhancement of caring and pleasure.

The World Health Organization identifies sexual
health as a state of physical, emotional, mental, and social
well-being related to sexuality; it is not merely the ab-
sence of disease, dysfunction, or infirmity. Sexual health
requires a positive and respectful approach to sexuality
and sexual relationships, as well as the possibility of 

having pleasurable and safe sexual experiences, free of
coercion, discrimination, and violence. For sexual health
to be attained and maintained, the sexual rights of all
persons are to be respected, protected, and fulfilled.
Refer to Chapter 7 for additional information pertinent
to this chapter.

Infertility
MALE INFERTILITY AND FEMALE
INFERTILITY

ICD-10: N46.9 (MALE INFERTILITY)

ICD-10: N97.9 (FEMALE INFERTILITY)

Description
Infertility is defined as the failure to become pregnant
after 1 year of regular, unprotected intercourse, even
after one or more pregnancies. According to the Centers
for Disease Control and Prevention (CDC), 2.1 million
couples experience infertility or other conditions that
impair their ability to have children. Female fertility 
normally peaks at age 24 and diminishes after age 30,
with pregnancy occurring rarely after age 50. Hormonal
balances, the ovulation cycle, and vaginal secretions 
determine female fertility. A female is most fertile within
24 hours of ovulation.

Male fertility usually peaks at age 25 and declines
after age 40. Sperm count, semen composition, and bod-
ily hormonal changes affect male fertility. The greatest
fertility for a male occurs when he has sexual intercourse
four times a week.

Etiology
Causes of infertility in females include hormonal prob-
lems, nutritional deficiencies, infections, tumors, and
anomalies of the reproductive organs, such as cervical
mucous problems, uterine cavity abnormalities, and
tubal factors. In males, persistent infertility may be
caused by sperm deficiencies, congenital abnormalities,
endocrine imbalances, surgical intervention, and infec-
tions and chronic inflammation of the testes, epididymis,
or vas deferens. In both males and females, advancing
age is a factor in fertility. Other causes include heavy 
alcohol or illegal drug abuse, obesity (especially in
women), and radiation exposure. In 10% of the cases,
the cause remains unknown.

Signs and Symptoms
Inability to conceive after 1 year of regular, unprotected
intercourse is a sign of infertility.

Diagnostic Procedures
In a female, a complete medical, surgical, and gyneco-
logic history and physical examination are essential. The
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laboratory studies ordered may include urinalysis, com-
plete blood count (CBC), blood hormone levels, and
immunologic or antibody testing that detects spermici-
dal antibodies in the woman’s serums. X-rays to visualize
the uterus and fallopian tubes, called hysterosalpin-
gography (HSG), may be necessary to detect uterine
or tubal abnormalities. Endoscopy of the uterus, the 
endometrium, the fallopian tubes, the ovaries, and the
abdominal and pelvic areas may be done. Pelvic ultra-
sound may be ordered. One test that may be done is 
an analysis of cervical mucus within 1 hour after coitus
to check for motile sperm cells. This test is called the
Huhner test. Vaginal smears or an endometrial biopsy
may be required. A laparoscopy may be ordered to detect
abnormalities of the abdominal and pelvic areas.

In a male, a complete ejaculate following sexual 
abstinence for 4 days should be examined within 1 to
2 hours of collection. A complete physical examina-
tion, including rectal and genital palpation, is essen-
tial. The laboratory studies ordered may include a
sperm count, CBC, reproductive hormone levels, and
urine 17-ketosteroid levels to measure testicular func-
tion. Cystoscopy and catheterization of ejaculatory
ducts may be ordered to detect any occlusion or
stenosis of the tubes. Vasography and seminal vesicu-
lography may be necessary.

Treatment
The treatment of infertility is dependent on the cause. In
a female, treatment may include any of the following:

• Salpingostomy
• Lysis of adhesions
• Removal of ovarian abnormalities
• Correction of endocrine imbalance
• Alleviation of cervicitis (inflammation of the cervix)
• Hormone therapy
• Microsurgical excision of tubal obstructions

In males, treatment may include any of the following:

• Surgical correction of any abnormality
• Correction of testicular hypofunction secondary to

hypothyroidism
• Surgical correction of hydrocele or varicocele,

which is a dilation of the complex network of veins
that comprise part of the spermatic cord to form a
palpable swelling within the scrotum

• Hormone therapy

Assisted reproductive technology (ART) may be tried.
The technologies include in vitro fertilization (IVF) 
(the most common method), gamete intrafallopian trans-
fer (GIFT), zygote intrafallopian transfer (ZIFT), and
tubal embryo transplant (TET). All of these procedures
stimulate the eggs, combine the eggs with sperm, and 
return the eggs to the female’s body. (See the Glossary
for definitions of each of the different types of ART.)

Complementary Therapy
Traditional Chinese medicine can work in conjunction
with traditional medicine by designing acupuncture
treatments that complement and support other medical
procedures. Acupuncture treatment can help regulate
the body’s system and may be helpful to females who
have just been artificially inseminated. Acupuncture
lowers stress levels and increases endorphins while it
enhances relaxation. Meditation, guided imagery, 
and yoga may also be beneficial. Some practitioners in
Eastern medicine have been using herbs for centuries
to enhance fertility; however, any use of herbs should
be discussed with a primary care provider (PCP).

CLIENT COMMUNICATION

Encourage women to have children during the
years when they are most fertile—in their 20s and
30s. Smoking increases the risk of infertility, and 
as few as five alcoholic drinks a week can impair
conception. Being severely overweight or under-
weight can be a factor in infertility. Female
marathon runners and those who exercise exces-
sively are prone to menstrual irregularities and may
have problems getting pregnant.

Prognosis
About 60% of the couples treated for infertility achieve
pregnancy. Many others undergo fertility treatment
using ART; some cases are untreatable. The emotional
impact on infertile couples is not to be discounted.
Anxiety and depression are often noted.

Prevention
The only prevention of infertility in females and males
generally involves avoiding the causative factors leading
to acquired infertility, such as infections, drugs and 
alcohol, trauma, and environmental agents. Infertile
couples may suffer loss, and they may experience guilt
and anger. Information and support systems can be
helpful to some.

Sexually Transmitted
Diseases

GONORRHEA
✔ REPORTABLE DISEASE

ICD-10: A54.00 

Description
Gonorrhea is a contagious bacterial infection of the ep-
ithelial surfaces of the genitourinary tract in males and
females. In the United States, the gonorrhea rate is 111
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cases per 100,000 population. The highest reported cases
occur among sexually active teenagers and young adults.

Etiology
Gonorrhea is caused by the bacterium Neisseria gonor-
rhoeae. The disease is transmitted during sexual inter-
course with an infected partner or through other forms
of intimate sexual contact. The bacterium can grow in the
mouth, throat, eyes, and anus. Infants born to infected
mothers can contract gonorrhea during vaginal delivery.

Signs and Symptoms
The signs and symptoms of gonorrhea vary according
to the site and duration of the infection, the particular
characteristics of the infecting strain, and whether the
infection remains localized or becomes systemic. It 
is worth emphasizing, however, that many cases of 
gonorrhea, especially in females, are asymptomatic or
produce symptoms so slight that the infected individual
ignores them.

The presenting symptoms of an infected male are
typically those of acute urethritis: pus or purulent ure-
thral discharge, pain, and urinary frequency. A purulent
discharge from the pharynx or rectum with accompa-
nying pain may be the presenting symptom among 
persons who participate in oral and anal sex.

The symptoms of an infected female are typically
those of acute cervicitis: purulent greenish-yellow dis-
charge from the cervix, urinary frequency, and itching
and burning pain. Other symptoms may include pelvic
pain with muscular rigidity or abdominal tenderness
and distention.

In the neonate, gonorrheal ophthalmia neonatorum
may result. This is a severe, hyperacute inflammation
of the membrane lining the inner surface of the eyelids
and covering the white of the eye. Gonorrheal oph-
thalmia neonatorum may produce a purulent discharge
from the eyes 2 to 3 days after birth. Eyelid edema may
be evident as well.

Diagnostic Procedures
Bacterial cultures (Gram stain) from the site of infec-
tion generally establish the diagnosis. Gonorrhea pres-
ent in the urethra can be diagnosed by testing a urine
sample.

Treatment
Antibiotics are given, but increasing numbers of strains
are resistant to penicillin; therefore, a large number 
of new and very potent antibiotics are necessary, includ-
ing ceftriaxone (Rocephin), cefixime (Suprax), and
ciprofloxacin (Cipro). Many people with gonorrhea also
have chlamydia, so testing for other STDs is important.
Clients are advised to have a second culture 1 to 2 weeks
after the first and an additional culture in about 6 months
to ensure that they no longer have the disease.

Complementary Therapy
Emphasize treating the disease and stimulating the im-
mune system. Elimination of fatty foods, sugar, white
flour, salt, and caffeine will help to boost the immune
system. Vitamins and herbal supplements may be rec-
ommended but are not to replace antibiotic therapy.

CLIENT COMMUNICATION

Practicing safer sex is advised. Remind individuals
to take all of their medications and to return for 
follow-up cultures. Testing of all partners is essential
so treatment can begin as necessary.

Prognosis
The prognosis is good with prompt diagnosis and
treatment of localized gonorrheal infections. Systemic
gonorrheal infections may produce joint destruction
or life-threatening complications, such as meningitis 
or endocarditis. Pelvic inflammatory disease (PID) is a 
serious complication of gonorrheal infection among
women, producing fever, nausea, vomiting, and tachycar-
dia. Men may have epididymitis as a result of gonorrhea.

Prevention
The use of condoms, avoidance of multiple partners,
and the tracing of the sexual contacts of an infected
individual can prevent the spread of gonorrhea. In-
stillation of a 1% silver nitrate solution in the eyes of
the neonate has reduced the incidence of gonorrheal
ophthalmia neonatorum.

GENITAL HERPES
ICD-10: A60.9 

Description
Genital, or venereal, herpes is a highly contagious viral
infection of the male and female genitalia. Unlike other
STDs, genital herpes tends to recur spontaneously. The
disease has two stages. During the active stage, charac-
teristic skin lesions and other accompanying symptoms
may occur. During the latent stage, the individual is
asymptomatic. The incidence of genital herpes is begin-
ning to decline, but at least 45 million individuals over
age 12 have it.

Etiology
Genital herpes is caused by the herpes simplex virus
(HSV). Two strains of the virus—designated HSV-1
and HSV-2—may produce the disease. Most cases 
of genital herpes, however, are attributable to HSV-2.
The disease is transmitted through direct contact with
infected bodily secretions. Infection typically occurs
during sexual intercourse, oral-genital sexual activity,
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kissing, and hand-to-body contact. A particularly life-
threatening form of the disease can occur in infants 
infected by the virus during vaginal birth.

Signs and Symptoms
During the active phase of the disease, males and fe-
males may present with characteristic skin lesions on
their genitals, mouth, and/or anus (Fig. 16.5). These
appear as multiple, shallow ulcerations, pustules, or 
erythematous vesicles. The diffuse redness of the skin,
or erythema, is caused by dilation of the superficial cap-
illaries. The vesicles tend to rupture, causing acute pain
and consequent itching. Other generalized symptoms
may include fever, headache, malaise, muscle pain,
anorexia, and dysuria. Leukorrhea may be a further
symptom in females.

Diagnostic Procedures
Physical examination looking for the characteristic le-
sions is usually sufficient for diagnosis. Scraping and
biopsy of the ulceration with evidence of HSV-2 may
be required to confirm the diagnosis. Blood tests can
detect antibodies to HSV-1 or HSV-2.

Treatment
Acyclovir is an effective treatment for genital herpes.
Newer agents include famciclovir and valacyclovir.
These drugs will not eradicate the virus, but when taken
as soon as an outbreak occurs, they can shut down virus
production. Secondary infections need to be prevented
or speedily managed. Topical medications may be or-
dered to reduce edema and pain. Clients are encouraged
to keep lesions clean and dry.

Complementary Therapy
Complementary therapy aims to diminish discomfort
and hasten recovery. An ice pack applied to sores at the
beginning of eruptions can help. Cool compressions or
baking soda also soothes lesions. A topical cream made

from the Prunella vulgaris plant has shown promise in
reducing skin lesions.

CLIENT COMMUNICATION

Clients may be embarrassed about their disease; 
reassure them that they can lead a sexually healthy
life so long as they adhere to proper precautions.

Prognosis
Genital herpes cannot be cured. The prognosis varies 
according to the individual’s age, the severity of the in-
fection, the promptness of treatment, and the individ-
ual’s immunological response. It is estimated that as
many as 80% of individuals with primary genital herpes
infections will experience a recurrence within 12 months.
The virus is also associated with cervical cancer.

Prevention
No proven method of prevention among adults has been
established other than avoiding sexual intercourse and
other sexually intimate contact with infected individuals
when lesions or symptoms of herpes are present and using
condoms during all sexual exposure. Transmission of the
disease to neonates can be minimized through cesarean
delivery when it is known that the mother is infected.

GENITAL HUMAN PAPILLOMAVIRUS
(HPV) INFECTION

ICD-10: B97.7 

Description
Genital human papillomavirus (HPV) is the most com-
mon of the STDs. There are over 40 types that can in-
fect the genital areas of men and women, including the
penis; vulva; anus; and the rectal, cervical, and vaginal
linings. Genital warts (one type of HPV) are circum-
scribed, elevated skin lesions, usually seen on the exter-
nal genitalia or near the anus. Approximately 20 million
Americans are currently infected with HPV. Most per-
sons do not realize they are infected or that they are
passing the virus to their partner.

Etiology
Genital HPV is typically spread from person to person
during intimate sexual contact. A pregnant woman can
pass HPV to her neonate during vaginal delivery.
Genital warts have a prolonged incubation period of
1 to 6 months and grow rapidly in the presence of
heavy perspiration, poor hygiene, or pregnancy.

Signs and Symptoms
Most individuals with HPV do not develop symp-
toms. However, some types of HPV (usually known
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Figure 16.5  Genital herpes on the glans penis and penile shaft.
(Centers for Disease Control and Prevention. Dr. N. J. Flumara and Dr. Gavin Hart,

1976.)
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as “low-risk”) are the cause of genital warts. Clients
may be asymptomatic or may experience tenderness in
the area of the wart. Genital warts appear as solitary
or clustered lesions. In males, the warts typically occur
at the end of the penis or in the perianal area. In 
females, the warts typically appear near the opening of
the vagina, and they commonly spread to the perianal
area. Other types of HPV (known as high-risk) can
cause cervical cancer.

Diagnostic Procedures
There is no test for HPV. It usually goes away on its
own. The characteristic appearance and location of gen-
ital warts are usually sufficient for diagnosis. Cervical
cell changes that can lead to cervical cancer can be iden-
tified on routine Papanicolaou (Pap) tests.

Treatment
There is no cure for the virus; a healthy immune system
can usually deter HPV naturally. Genital warts can be
removed by topical medication, carbon dioxide laser
treatment, cryosurgery, electrocautery, or debridement.
Small warts may require no treatment. Cervical cancer
is treatable when diagnosed early.

Complementary Therapy
An ointment made of vitamin A and herbs may be 
topically applied to genital warts.

CLIENT COMMUNICATION

Encourage hand washing after the application of
topical treatments. Recommend the use of con-
doms. Sexually active females are encouraged to
have annual Pap tests as identified by their age and
risk factors. Encourage clients to know the sexual
histories of their partners and to limit their number
of sexual partners.

Prognosis
Low-risk HPV infection responds well to treatment.
The prognosis is variable for high-risk HPV or cervical
cancer. Spontaneous “cures” are rare, and the remainder
of cases may be unresponsive to treatment.

Prevention
Girls and women can be protected against many cervical
cancers by the HPV vaccine. This vaccine is recom-
mended for all boys and girls between the ages of 
11 and 12. Additionally, should the vaccination not be
given between those ages, it is now suggested that
young men can receive the vaccine until the age of 
21 and young women until 24 years of age. The Pap test
can identify abnormal changes in the cervix so they can
be removed before cancer develops. Some specialists
recommend yearly Pap tests for men who participate in

receptive anal intercourse, which places them at greater
risk for anal cancer. This diagnostic procedure can catch
early detection and guide appropriate interventions.

SYPHILIS
✔ REPORTABLE DISEASE

ICD-10: A53.9 

Description
Syphilis is a highly infectious, chronic STD character-
ized by lesions that may involve any organ or tissue.
After a brief decline in cases in the late 1990s, cases
have again begun to rise.

Etiology
Syphilis is caused by the bacterium Treponema pallidum.
The bacteria are transmitted via direct contact with 
infected lesions, typically through vaginal, oral, or anal
intercourse or through contact with infected bodily fluids.
Syphilis also may be contracted via transfusion with 
infected blood (a rare occurrence). In pregnant females,
T. pallidum can cross the placenta and infect the fetus,
causing serious fetal damage.

The bacteria rapidly penetrate skin or mucous mem-
branes. From the point of infection, they spread into
the lymphatic system and the blood, producing a sys-
temic infection. Typically, the bacteria will have been
carried throughout the body long before the first clinical
symptoms appear.

Signs and Symptoms 
Untreated, syphilis typically progresses through three
clinical stages, each with characteristic signs and symp-
toms. Some infected individuals are asymptomatic or
present with symptoms that are not readily evident on
casual inspection.

Primary syphilis, which has an incubation period of
about 3 weeks, is characterized by the appearance of 
a distinctive red, ulcerated, painless lesion, called a
chancre, at the point of infection. In males, the chan-
cre typically appears on the penis; however, lesions also
may appear on the anus or within the rectum. Among
females, the lesion typically appears on the labia of the
vagina or within the vagina or on the cervix. Among
both males and females, chancres also may appear on
the lips, tongue, fingers, or nipples. The appearance of
the chancre may be accompanied by regional lym-
phadenopathy, a disease of the lymph nodes, usually
manifested as swelling of the nodes. It must be empha-
sized that the chancres are highly contagious. During this
stage, the chancre usually heals within 3 to 12 weeks
without treatment.

Secondary syphilis can produce a host of symptoms,
many of which may be mistaken as symptoms of other
diseases. Most frequently, however, individuals at this
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stage of the disease present with a rash characterized by
uniform macular, papular, pustular, or nodular lesions.
These typically, but not exclusively, appear on the palms
or soles. In moist areas of the body, these lesions can
erode and become contagious. Various general or sys-
temic manifestations may accompany the rash, includ-
ing headache, malaise, gastrointestinal (GI) upset, sore
throat, fever, patchy hair loss, and brittle nails. This
stage generally lasts 3 to 6 months.

After the manifestations of secondary syphilis sub-
side, a latent stage of the disease begins in which the 
infected individual is generally asymptomatic. The 
bacteria may remain latent indefinitely. In nearly half of
untreated individuals with latent syphilis, manifestations
of the final, or tertiary, stage of the disease begin to 
appear 2 to 7 years after the initial infection. However,
some cases may not appear until 20 years after the initial
infection. In tertiary syphilis, the Treponema bacteria
may cause life-threatening damage to the aorta of 
the heart, the central nervous system, or the muscu-
loskeletal system; no organ system is immune from dam-
age. Consequently, the symptoms of tertiary syphilis
mimic the symptoms of other organ system diseases,
making diagnosis difficult.

Diagnostic Procedures
The most sensitive test available for detecting syphilis
is the fluorescent treponemal antibody-absorption
(FTA-ABS) test. A rapid plasma reagin (RPR) test or
a Venereal Disease Research Laboratories (VDRL) test
also may be performed.

Treatment
Penicillin, given intramuscularly or via IV, is the antibiotic
of choice for the treatment of all stages of syphilis. Doxy-
cycline may be used in the event of allergic reaction to
penicillin. Any lesions should be kept as dry and clean as
possible. An RPR or the VDRL test typically accompa-
nies the drug therapy to ensure the Treponema bacteria
have been eradicated.

Complementary Therapy
There are no complementary therapies that will kill the
bacterium.

CLIENT COMMUNICATION

The use of condoms is highly recommended.
Clients are encouraged to limit and know their sex-
ual partners as well as their partners’ sexual history.
Regular screening for STDs is recommended for
those persons at risk.

Prognosis
The prognosis varies with the age of the affected 
individual and with the stage at which the disease is

detected and treated. The prognosis for complete re-
covery is very good for adults treated for primary and
secondary syphilis. Although tertiary syphilis also can
be successfully treated, any organ system damage that
has been done is generally irreversible. Untreated, the
disease may lead to life-threatening cardiac, central
nervous system, or musculoskeletal disorders. Fetuses
infected with syphilis have a very poor prognosis, with
spontaneous abortion or stillbirth occurring in nearly
20% of cases.

Prevention
The use of condoms during sexual intimacy can re-
duce the possibility of transmitting or acquiring
syphilis, but contact tracing of intimate partners and
serological screening remain the most important
methods in limiting the spread of this disease. Sexual
partners should be evaluated and treated even if they
show no symptoms.

TRICHOMONIASIS
ICD-10: A59.00 

Description
Trichomoniasis is a protozoal infestation of the vagina,
urethra, or prostate. It is a common STD, with about
7.4 million new cases occurring each year in women
and men.

Etiology
Trichomonas vaginalis, a motile protozoan, is the cause
of trichomoniasis. The disease usually is transmitted via
sexual intercourse or vulva to vulva contact with an in-
fected partner. Women may increase their susceptibility
to Trichomonas infection by using vaginal sprays and
over-the-counter douches. These preparations may
change the natural flora of the vagina, creating a more
hospitable environment for the parasite.

Signs and Symptoms
About 70% of the females with trichomoniasis are
asymptomatic. When symptoms occur, they are usually
those of acute vaginitis: a strong-smelling, greenish 
yellow, frothy vaginal discharge, possibly accompanied
by itching, swelling, dyspareunia, and dysuria. Symp-
toms may persist for several months if untreated.

In most males, the disease is asymptomatic. When
symptoms are present, they are typically those of ure-
thritis, such as dysuria and urinary frequency.

Diagnostic Procedures
The diagnosis of trichomoniasis is facilitated by wet-
mount microscopic examination of vaginal or seminal
discharges. The disease also may be detected through
urinalysis.
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Treatment
The treatment of choice is oral metronidazole (Flagyl).
Alcohol should be avoided during treatment and for 
24 to 48 hours afterward because of its adverse reaction
with Flagyl. Treatment of all partners with antiparasitic
drugs usually cures trichomoniasis. After treatment,
there should be a follow-up examination.

Complementary Therapy
Following diagnosis and treatment of trichomoniasis by
a PCP, many naturopaths recommend the following:

• Increase good bacteria or probiotics found in prod-
ucts like yogurt.

• Herbs, such as garlic, echinacea, goldenseal, and tea
tree oil, may be formulated.

• Eliminate all sugar from the diet and take a good
multivitamin each day.

CLIENT COMMUNICATION

Practicing abstinence during treatment periods is
recommended.

Prognosis
The prognosis is good with proper treatment, although
reinfection may occur.

Prevention
Over-the-counter douches and vaginal sprays should be
avoided; abstinence or the use of condoms is recom-
mended. Being in a long-term, mutually monogamous
relationship with an uninfected partner is encouraged.
Introducing more probiotics into the diet and eliminat-
ing all sugar may prove to be quite helpful.

CHLAMYDIAL INFECTIONS
✔ REPORTABLE DISEASE

ICD-10: A74.9 

Description
Chlamydial infection is a sexually transmitted infection
that is now highly prevalent and is among the most po-
tentially damaging of all the STDs in the United States.
In 2014, the CDC reported 1.8 million cases of
chlamydia infection and stated that perhaps twice as
many cases were undetected.

Etiology
Chlamydial infection is caused by the bacterium
Chlamydia trachomatis. Transmission is usually through
oral, vaginal, or anal sexual contact with an infected 
person. A neonate exposed to the bacteria in the birth
canal during delivery may develop an eye infection
called conjunctivitis.

Signs and Symptoms
An individual may be asymptomatic or present with mild
symptoms; this disease is sometimes called the “silent
STD” because symptoms are often absent. Sexual trans-
mission occurs unknowingly. Clinical manifestations in
many females may resemble those of gonorrhea and 
include itching and burning in the genital area, muco -
purulent vaginal discharge, and cervicitis. In males, there
is discharge from the penis with a burning sensation on
urination. The scrotum may be swollen. C. trachomatis
can also cause rectal inflammation during anal intercourse
or infect the throat when oral sex with an infected indi-
vidual is practiced.

Diagnostic Procedures
Diagnosis can be confirmed by cytological and serolog-
ical studies, which reveal C. trachomatis in infected body
fluids. The bacteria also appear in a urine sample.
Chlamydia is easily confused with gonorrhea because
the symptoms of both diseases are similar and they
often occur concurrently.

Treatment
The recommended treatment is an antibiotic such as
azithromycin taken for 1 day or doxycycline taken for 
7 days. Penicillin, often used to treat other STDs, will
not cure chlamydia. All partners should be treated.

Complementary Therapy
See “Trichomoniasis.”

CLIENT COMMUNICATION

Remind clients to refrain from sexual activity until
treatment is completed and to take all prescribed
medication. Inform sexual partners so they can be
tested and treated as necessary.
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Vaginitis (Yeast Infection)

The most common inflammations of the vagina, or vagini-
tis, are usually bacterial vaginosis, trichomoniasis, or yeast
infection. Yeast infection is caused by an overgrowth of
the fungus Candida. Burning, itching, swelling of the
vulva and vagina, and pain upon urination are common
symptoms. There may be a thick, white, cottage cheese–
like vaginal discharge with an offensive odor. Antifungal
medicines, with or without a prescription, are commonly
used in treatment. They come in the form of creams,
tablets, ointments, or vaginal suppositories. It is important
to obtain a proper diagnosis prior to treatment, as the
same symptoms may be due to a more serious infection,
such as bacterial vaginosis or trichomoniasis. See http://
www.womenshealth.gov/publications/our-publications/
fact-sheet/vaginal-yeast-infections.html for additional 
information.
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Prognosis
The prognosis is good if treatment is instituted early. 
If left untreated, complications include disease of the
fallopian tubes, PID, and infertility in females. Males
may suffer from epididymitis and become sterile.

Prevention
The use of condoms during sexual activity can reduce
the possibility of transmitting or acquiring chlamyd -
ial infection. Contact tracing of intimate partners
and screening of at-risk individuals remain the 
most important methods of limiting the spread of
this infection.

COMMON SYMPTOMS OF
SEXUALLY TRANSMITTED 
DISEASES (STDs)
Individuals with STDs may present with the following
common symptoms, which deserve attention from
health-care professionals:

• Dysuria, hematuria, urinary frequency or inconti-
nence, purulent discharge, or burning and itching
on urination

• Pelvic or genital pain
• Any skin ulcerations, especially in the genital area
• Fever and malaise
• Dyspareunia

Male Reproductive
Diseases and Disorders

BENIGN PROSTATIC HYPERPLASIA
ICD-10: N40.0 

Description
Benign prostatic hyperplasia (BPH) is an enlarged
prostate. Growth occurs in one of two ways: In the first,
the cells multiply and squeeze the urethra; in the sec-
ond, the cells grow into the urethra and the bladder 
outlet area. The second type usually requires surgery
(Fig. 16.6). The condition is common in males over 
age 50, and the incidence increases with age. It is only
clinically significant if the enlarging, hyperplastic por-
tion of the prostate obstructs urinary flow.

Etiology
The etiology of BPH is not well understood, but it
seems to be due to metabolic and hormonal changes 
associated with aging. In clinically significant BPH, the
gland compresses the urethra or the neck of the bladder,
obstructing urinary flow.

Signs and Symptoms
Individuals may report symptoms of urinary obstruc-
tion, such as difficulty in initiating urination or in com-
pletely emptying the bladder in the first stage. As the
obstruction increases in size, symptoms may include
nocturia, dribbling, urinary frequency, hematuria, weak
urine stream, and incontinence.

Diagnostic Procedures
Symptomatology of the individual and a digital rectal
examination are usually sufficient for diagnosis, but
blood tests to determine the level of prostate-specific
antigen (PSA) and prostatic acid phosphatase (PAP)
are helpful in ruling out prostate cancer. Primary care
providers will have clients complete the American 
Urological Association (AUA) Prostate Symptom
Index questionnaire that is designed to evaluate urinary
difficulties and to help diagnose BPH. Urodynamic
tests can be used to measure the volume and pressure
of urine in the bladder as well as its flow. Uroflowmetry
records urine flow and how quickly the bladder is emp-
tied. A pressure flow study determines the pressure in
the bladder and can detect a blockage. The postvoid
residual (PVR) measures the amount of urine remaining
in the bladder after urination.

Treatment
Often providers and clients wait for treatment to see 
how far symptoms progress. This is known as “watchful
waiting.” Some alpha blocker medications that act to
shrink the prostate or relax the muscles in the prostate
have shown moderate success. Thermotherapy that in-
cludes laser, transurethral microwave therapy (TUMT),
or Prostiva RF (radio frequency) therapy may be cho-
sen. These methods heat and destroy the constricting
tissue while preserving the urethra and nonprostatic tis-
sues. Various surgical procedures, such as transurethral
prostate resection (TURP), holmium laser enucle-
ation of the prostate (HoLEP), transurethral incision
of the prostate (TUIP), or transurethral ultrasound-
guided laser incision of the prostate (TULIP) may be
performed.
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Figure 16.6  Benign prostatic hyperplasia showing restricted
urinary flow and prostate growing into the bladder.
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Complementary Therapy
Naturopaths recommend eating whole, fresh, unre-
fined, and unprocessed organic foods as much as pos-
sible and increasing water consumption. Clients are
advised to avoid such prostatic irritants such as caffeine,
alcohol, tobacco, and red pepper; take 30 g of zinc pi-
colinate daily; and increase their intake of amino acids.
An herbal remedy made from saw palmetto products
may be beneficial. The client should add soy to the diet
and increase consumption of tomatoes for their content
of lycopene. Symptomatic treatment may include pro-
static massage and cool sitz baths.

CLIENT COMMUNICATION

Remind clients of the importance of regular follow-
up examinations and surgical choices while in the
“watchful” stage of the disorder. Men are sensitive to
their sexuality and will want to discuss their fear of
impotence and/or incontinence if surgery is a choice.

Prognosis
Prognosis is good with proper intervention. There is a
surgical success rate of 80% to 90%. Impotence or in-
continence is usually not a problem. There may be ret-
rograde ejaculation, but this does not affect sexual
pleasure. If untreated, infections may ascend to the kid-
ney, or various urinary obstructive disorders may result.
Complications include cystitis, dilation of the ureters,
hydronephrosis, pyelonephritis, and uremia.

Prevention
No specific prevention is known for BPH, but older
males should be encouraged to have a regular prostate
examination to detect any enlargement.

PROSTATITIS
ICD-10: N41.X*

Description
Prostatitis is inflammation of the prostate gland. The
condition may be acute or chronic, with the chronic type
being more common in males over age 50. Acute pro-
statitis is more common in young and middle-aged men.

Etiology
Prostatitis may be either bacterial or nonbacterial in ori-
gin. Bacterial causes of the disease include Escherichia
coli, Klebsiella, Enterobacter, Proteus, Staphylococcus,
Streptococcus, and Pseudomonas. Trauma from horseback
or bicycle riding, use of a urinary catheter, and HIV in-
fection can lead to prostatitis also. Routes of infection

can be via the urethra or the bloodstream. In nonbac-
terial prostatitis, no infectious agent is detectable.

Signs and Symptoms
Acute prostatitis clients may describe low back pain, 
pain in the pelvic region, perineal fullness or pain, fever,
dysuria, hematuria, and urinary frequency and urgency.
When palpated, the prostate may be enlarged, tender, and
boggy. An individual with chronic prostatitis may be
asymptomatic or experience sporadic, mild forms of acute
symptoms and be prone to urinary tract infections (UTIs). 

Diagnostic Procedures
The primary care provider may have clients complete a
National Institutes of Health (NIH) Chronic Prostatitis
Symptom Index to aid in diagnosis. Rectal examination
suggests prostatitis. A firm diagnosis depends on a 
comparison of urine cultures of specimens obtained by
the Meares and Stamey technique. Four specimens are
collected: one when the client starts voiding, another
midstream, another after the client stops voiding and the
physician massages the prostate to produce secretions,
and a final voided specimen. A significant increase in
colony count in the specimens confirms prostatitis. Cys-
toscopy may be ordered; any of the urodynamic tests
may be run; also see Diagnostic Procedures in “Benign
Prostatic Hyperplasia.”

Abnormally high urine leukocyte counts in the ab-
sence of detectable bacteria are indicative of nonbacte-
rial prostatitis.

Treatment
Antibiotic and/or antimicrobial therapy is initiated, and
the client may be advised to rest and increase fluid in-
take. Alpha blockers may lessen symptoms. Analgesics,
antipyretics, and stool softeners also may be ordered.
Sitz baths may be recommended. Regular ejaculation
may help promote drainage of prostatic secretions.

Complementary Therapy
See “Benign Prostatic Hyperplasia.” Both biofeedback
and acupuncture have been used to reduce the pain and
discomfort that accompanies prostatitis.

CLIENT COMMUNICATION

Remind clients to eat nutritional meals and have
adequate fluid intake. Provide individuals with in-
formation about possible complications and treat-
ment choices as necessary.

Prognosis
Acute prostatitis responds well to treatment; however,
chronic prostatitis does not. Complications may include
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epididymitis, cystitis, and urethritis. Chronic prostatitis
predisposes one to recurrent urinary tract infections,
urethral obstruction, acute urinary retention, and 
abnormalities in semen and infertility.

Prevention
Early treatment of UTIs is the best prevention.

EPIDIDYMITIS
ICD-10:N45.X

Description
Epididymitis is inflammation of the epididymis due to
infection. The condition is typically unilateral and is one
of the most common infections of the male reproduc-
tive system, especially those in the age bracket of 19 to
35 years.

Etiology
Epididymitis can occur as a result of prostatitis, a UTI,
tuberculosis, or STDs such as gonorrhea and chlamydia.
Chlamydia trachomatis and Neisseria gonorrhoeae are the
most common infectious agents that cause epididymitis
in sexually active males.

Signs and Symptoms
The epididymis may become enlarged, hard, and ten-
der, causing pain. Scrotal and groin tenderness, fever,
and malaise also may occur. Groin tenderness is the
result of enlarged lymph nodes in the groin. Clients
may “waddle” as they walk, trying to protect the scro-
tal area. There may be blood in semen, a discharge
from the penis, and enlarged lymph nodes in the
groin area.

Diagnostic Procedures
A swab sample from urethral discharge is used to de-
termine the presence of bacteria. Ultrasound may be 
ordered, especially if the symptoms were sudden and
the pain is severe. Urinalysis and urine cultures help
in the diagnosis. An increased leukocyte count is
common.

Treatment
Antibiotic and/or antimicrobial therapy appropriate for
the particular causative agent is initiated. If an STD is
found to be the cause, then sexual partners need treat-
ment as well.

Complementary Therapy
Wearing scrotal support and taking analgesics may be
helpful. Bed rest may be necessary in the acute phase.
Scrotal elevation and cool compresses (30 minutes 
or less) to relieve pain and reduce swelling may be
helpful.

CLIENT COMMUNICATION

Remind clients to take all their medications and
analgesics as necessary. When clients are feeling
better, encourage walking and the use of an athletic
supporter.

Prognosis
The inflammation generally responds well to therapy, but
portions of the epididymis may be scarred. Orchitis may
occur as a complication to epididymitis; it causes infection
of the testes and can lead to sterility. Any pain, swelling,
and redness of the testes should be reported immediately
to the PCP. Orchitis can be the result of mumps, so
young males should receive the mumps vaccine.

Prevention
Early treatment of UTI is the best prevention. The
use of a condom during sexual intimacy is recom-
mended, especially if the causative agent was sexually
transmitted.

PROSTATIC CANCER
ICD-10: C61 

Description
Prostatic cancer is a malignant neoplasm of the prostate
tissue. The majority of these neoplasms are classified as
adenocarcinomas. Prostatic cancer is the second leading
cause of cancer deaths in males (after lung cancer).
Prostate cancer tends to metastasize, often spreading to
the bones of the spine or pelvis before it is detected. The
American Cancer Society reports that an estimated
220,800 new cases will be reported in 2015. The disease
is rare before age 50.

Etiology
Four factors are suspected in this cancer:

1. Family or racial predisposition (African Americans
have the highest prostate cancer rate in the world).

2. Exposure to environmental or chemical elements
(e.g., Vietnam War veterans exposed to Agent 
Orange have a higher incidence of prostate cancer;
therefore, military service information is important
in any social and medical history).

3. Coexisting STDs
4. Endogenous hormonal influence

Eating high amounts of fat-containing animal prod-
ucts has also been implicated.

Signs and Symptoms
Most individuals with prostatic cancer are asymptomatic
on diagnosis. When symptoms are present, they are 
typically those of urinary obstruction, such as dysuria,
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difficulty in voiding, urinary frequency, lower back pain,
or urinary retention. Hematuria, bone pain or tender-
ness, unintentional weight loss, and lethargy may also
be symptoms.

Diagnostic Procedures
A digital rectal examination will help in diagnosing the
tumor. A biopsy is essential for confirmation of the 
diagnosis. Computed tomography (CT) or ultrasonog-
raphy may be useful in localizing and gauging the extent
of the tumor.

A PSA blood test is used to differentiate prostate 
cancer from BPH. This test is advised for all males over
age 50 on a yearly basis. The alpha-methylacyl-CoA
racemase (AMACR) test is newer and is more sensitive
in detecting cancer of the prostate. AMACR is a genetic
marker for prostate cancer.

Treatment
The course of treatment selected depends on the stage
and grade of the disease and the client’s physical con-
dition and age. Surgery may be performed to remove
the prostate and adjacent affected tissues. Various hor-
monal therapies also may be attempted to limit prostatic
cell growth, including orchiectomy (surgical removal
of the testis) and estrogen therapy. Medications may be
given to block the production of testosterone, com-
monly referred to as chemical castration. However, unlike
orchiectomy, this procedure is reversible. Radiation
therapy may be tried in some cases, and this further
helps to relieve bone pain. Cryoablation of the
prostate may be effective in destroying the cancer cells
of the prostate by freezing them. Chemotherapy may
be used in treating advanced stages of the disease. Many
older clients, in discussions with their PCPs, choose a
watchful waiting approach.

Complementary Therapy
A component of soy called genistein appears to inhibit
the growth of prostate cancer. The supplement is
available without a prescription and has been a popular
therapy for prostate cancer in Asia for many decades.
The supplement seems to work best when given before
surgery, radiation therapy, or chemotherapy. This is
an example of integrative medicine at work.

CLIENT COMMUNICATION

Explain all possible treatments to clients. The PCP
can discuss the implications of surgery, any possi-
bilities of impotence, and the potential for curing
the disease.

Prognosis
The earlier the cancer is detected, the better is the prog-
nosis. Survival rates for all stages combined have

steadily increased and are now approaching 100% when
diagnosed early.

Prevention
There is no known method of prevention.

TESTICULAR CANCER
ICD-10: C62.XX

Description
Testicular cancer is a malignant neoplasm of a testis.
There are various forms of the disease, classified ac-
cording to the type of testicular tissue from which the
malignancy originates. The disease primarily affects
young to middle-aged males and is rare in males over
age 40.

Etiology
The cause of cancer of the testes is essentially unknown.
Predisposing factors include cryptorchidism, even after
this condition has been surgically corrected, and being
born to a mother who used diethylstilbestrol during
pregnancy. It is rare in nonwhite males.

Signs and Symptoms
The first sign is often a smooth, firm, painless mass of
varying size in the testicles. Rarer symptoms may in-
clude breast enlargement and nipple tenderness.

Diagnostic Procedures
Diagnosis generally is through regular self-examination
and palpation of the testes during a routine physical 
examination. Further tests such as ultrasound and CT
or magnetic resonance imagining (MRI) may be nec-
essary to differentiate the cell type of the mass. Some
blood tests can help diagnose testicular cancer when the
cancer secretes high levels of certain proteins or tumor
markers that show up in the blood.

Treatment
Treatment may include any combination of surgery
(orchiectomy or retroperitoneal node dissection), radi-
ation, and chemotherapy, as determined by the tumor
cell type and staging.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Provide information on the disease and appropriate
treatment methods. Reassure clients that sterility
and impotence need not follow unilateral orchiec-
tomy and that synthetic hormones can restore hor-
mone imbalance.
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Prognosis
The prognosis varies according to cancer type and stag-
ing. Cure rates of higher than 96% can be expected 
following the successful treatment of early-stage testic-
ular cancers.

Prevention
Although no specific prevention is known, early detection
is crucial to successful treatment. Young males should 
be encouraged to perform monthly self-examination of
the testes.

COMMON SYMPTOMS OF MALE
REPRODUCTIVE DISEASES 
AND DISORDERS
Males may present with the following common com-
plaints, which deserve attention from health-care
professionals:

• Any urinary complaints such as frequency, urgency,
incontinence, dysuria, or nocturia

• Pain in any of the reproductive organs or any 
unusual discharge

• Swelling or enlargement of any of the reproductive
organs

• Any sexual disorder or concern

Female Reproductive
Diseases and Disorders

PREMENSTRUAL SYNDROME
ICD-10: N94.3 

Description
Premenstrual syndrome (PMS) is a distinct cluster of
physical and psychological symptoms that regularly
recur 3 to 14 days before the onset of menstruation
and are relieved by the onset of menses. Surveys show
30% to 40% of women experience mild to severe
PMS. PMS appears more frequently in women in
their 30s and 40s.

Etiology
The cause of PMS is not clearly understood, although
it is thought to be multifactorial. PMS is different for
each woman. Some theories suggest that the condi-
tion may be attributable to water retention, estrogen-
progesterone imbalance, psychological factors, or
dietary deficiencies. Some believe there is a relation-
ship between PMS and changes in the endorphin 
levels.

Signs and Symptoms
The particular assortment of symptoms and their sever-
ity vary among women. Symptoms associated with
PMS include the following:

• Irritability
• Anxiety or depression
• Sleeplessness
• Fatigue
• Acne
• Appetite changes or food cravings
• Headache or backache
• Syncope
• Lowered resistance to infections
• Nervousness
• Arthralgia
• Abdominal bloating and weight gain
• Heart palpitations
• Swollen and tender breasts
• Easily bruised skin

The signs and symptoms may affect a female’s ability
to perform normal tasks and can affect relationships.

Diagnostic Procedures
Diagnosis depends on the timing of the symptoms
rather than on the appearance of any specific set of
symptoms. Consequently, women with PMS should 
be encouraged to keep a journal recording the onset,
duration, and intensity of all symptoms for at least 
3 months. Evaluation of estrogen and progesterone 
levels in the blood to check for imbalances should be
performed. Blood tests may be done to rule out other
hormonal imbalances or anemia. A history and physical
examination will be done to eliminate other diseases
and disorders.

Treatment
There is no one effective treatment for PMS. It is
helpful to take a multivitamin every day that includes
400 micrograms of folic acid. A calcium supplement
with vitamin D may also ease some PMS symptoms.
A reduction of salt intake for 2 weeks before menses
will minimize water retention. Sometimes diuretics
and analgesics are ordered. Avoidance of stimulants
(coffee, nicotine, and alcohol) and simple sugars and
an increase in lean protein are suggested. Proper diet,
exercise, and sufficient amounts of rest are important.
Reduction in stress, relaxation techniques, and med-
ication may be ordered to relieve the symptoms.

Complementary Therapy
Continuing a daily exercise and relaxation program can
improve emotional and physical symptoms. Some prac-
titioners recommend vitamins B6 and E, magnesium,
zinc, and oil of evening primrose capsules. Herbs and
acupuncture have been used as well.
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CLIENT COMMUNICATION

Educate clients on keeping a journal of signs and
symptoms and dietary intake. Encourage support
from family members, and stress the importance of
following any prescribed treatment. Clients can be-
come easily discouraged; offer support as needed.

Prognosis
The prognosis is variable. The disorder is considered
chronic but will cease at menopause and does not have
long-term effects.

Prevention
There is no known prevention for PMS.

build; and physical, mental, and emotional development.
Secondary amenorrhea may be caused by pregnancy,
stress, or tension. Several forms of congenital anatomic
defects, such as the absence of a uterus, may cause amen-
orrhea. The condition is also associated with endometrial
problems, bulimia, anorexia, polycystic ovarian syndrome,
ovarian or pituitary tumors, malnutrition, psychological
stress, or too much physical exercise.

Signs and Symptoms
A young female reporting delayed menarche by age 16
or a female reporting skipped periods for 3 to 6 months
or longer should be carefully assessed for amenorrhea.

Diagnostic Procedures
A thorough physical and pelvic examination will rule
out pregnancy and anatomic abnormalities. Analysis 
of blood and urine samples may reveal hormonal diffi-
culties. A hormonal medication may be given that 
normally would trigger menstruation and can tell if a
lack of estrogen might be the cause of the amenorrhea.
Ultrasound, CT scans, and laparoscopy with an en-
dometrial biopsy may be necessary to detect tumors.

Treatment
Treatment is dependent on the cause, if it is known.
Hormone therapy usually starts the menstrual cycle, but
some cases of this disorder may require more aggressive
treatment, such as surgery for anatomic defects or
tumor or cyst removal.

Complementary Therapy
Practitioners recommend that females who exercise in-
tensively and tend toward malnourishment eat at least
an additional 500 calories a day. Whenever exercising,
the client should eat an adequate and well-balanced diet
to compensate for the increased metabolism and get
ample rest.

CLIENT COMMUNICATION

Encourage clients to seek medical attention for
amenorrhea so that any underlying cause may be
treated. It should not be ignored. A discussion with
the PCP will help to determine what steps to take
to restore menstruation to a more regular cycle.

Prognosis
Prognosis is good when the underlying cause can be 
determined and corrected. It is important that an accu-
rate record of the menstrual cycle be kept to aid in the
detection of amenorrhea.

Prevention
Preventive measures include adequate diet and a bal-
anced physical exercise program.
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Premenstrual Dysphoric Disorder
Diagnosis

Premenstrual dysphoric disorder (PMDD; ICD-10: N94.3)
is a severe form of PMS related to the brain chemical sero-
tonin. Women who have five or more of the following
symptoms or more severe forms of those identified in PMS
are diagnosed with PMDD:

• Feelings of despair; possible suicide thoughts
• Panic attacks
• Severe mood swings; crying
• Lasting irritability or anger that affects others
• Disinterest in daily activities
• Feeling out of control
• Physical symptoms as described in PMS

Treatment for PMDD is similar to that for PMS, but
antidepressants such as selective serotonin reuptake in-
hibitors (SSRIs) are often prescribed and can be helpful.
Sometimes birth control pills that stop ovulation from 
occurring are given.

AMENORRHEA
ICD-10: N91.2 

Description
Amenorrhea is the absence of menarche, the initial
menstrual cycle, beyond age 16 (primary amenorrhea)
or the absence of menstruation for 6 months in a female
who has previously had regular, periodic menses (sec-
ondary amenorrhea) and is not menopausal.

Etiology
Medically significant primary or secondary amenorrhea
may be caused by a variety of hormonal imbalances 
capable of preventing ovulation. Primary amenorrhea is
influenced by hereditary factors; environment; body
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DYSMENORRHEA
ICD-10: N94.6 

Description
Dysmenorrhea is pain associated with menstruation. 
It is one of the most frequent gynecologic disorders, 
affecting more than half of menstruating women. 
Dysmenorrhea is divided into primary and secondary
categories. Primary dysmenorrhea is not associated with
any identifiable pelvic pathological disorder, whereas
secondary dysmenorrhea accompanies some underlying
pelvic pathology or disease condition. Dysmenorrhea is
more commonly seen among women who had early
onset of menses, have long and/or heavy menstrual pe-
riods, and who smoke. Obesity and alcohol consumption
may contribute to dysmenorrhea as well.

Etiology
A specific cause of primary dysmenorrhea is difficult 
to pinpoint. Hormonal imbalances such as increased
prostaglandin secretions may be the cause.
Prostaglandins are a class of chemically related fatty
acids present in many body tissues; they have the ability
to stimulate smooth muscle contractions or lower blood
pressure. The hormone vasopressin is known to be in-
volved in some cases of dysmenorrhea, causing hyper-
sensitivity in the endometrium, reduced uterine blood
flow, and pain. Secondary dysmenorrhea arises as a con-
sequence of some other problem, such as endometriosis,
cervical stenosis, polycystic ovarian syndrome (PCOS),
or PID. Secondary dysmenorrhea is occasionally asso-
ciated with uterine polyps or benign tumors.

Signs and Symptoms
Aching, spasmodic, colicky, cramping pains in the
lower abdominal area are the classic symptoms. The
pain may radiate to the thighs, back, and genitalia.
Headache, nausea, diarrhea, fatigue, irritability, dizzi-
ness, and syncope may result. These symptoms usu-
ally start just before or immediately after menses and
subside within 18 to 24 hours.

Diagnostic Procedures
A detailed medical history is taken, and pelvic exami-
nation is performed to determine the cause. Cervical
culture may be obtained to rule out STDs and a white
blood cell count (WBC) to exclude infection. Abdom-
inal and transvaginal ultrasound may be ordered. A hys-
terosalpingogram may be used to exclude endometrial
polyps, leiomyomas (tumor of smooth muscle tissue),
and abnormalities of the uterus.

Treatment
Analgesics and NSAIDs usually are sufficient for relieving
the pain of this disorder. Moreover, when taken before
menses, aspirin is an inhibitor of prostaglandins. Other
analgesics may be ordered. Heat applied to the abdomen
can provide comfort. Sometimes oral contraceptives may
be prescribed to relieve pain by suppressing ovulation.
Uterine leiomyomas may require surgery.

Complementary Therapy
Eating whole grains, legumes, fruit, vegetables, and
nuts is recommended. The client should avoid sugars,
alcohol, caffeine, dairy products, and salt. Supplements
such as vitamin B, calcium, magnesium, and zinc may
be ordered. Acupuncture is useful for pain reduction.

CLIENT COMMUNICATION

Listen to the concern of clients, who best under-
stand their dysmenorrhea. Encourage clients to eat
a balanced diet and to exercise.

Prognosis
The prognosis for primary dysmenorrhea is good but
can be frustrating. For secondary dysmenorrhea, the
prognosis is dependent on the cause. Careful evaluation
of the pain is necessary in order to avoid delay in a 
diagnosis that could be serious or life-threatening—
ectopic pregnancy or pelvic neoplasm.

Prevention
Correction of any hormonal imbalance may be helpful
in the prevention of dysmenorrhea.

OVARIAN CYSTS AND TUMORS
ICD-10: N83.XX

Description
Benign cysts of the ovary are derived from ovarian 
follicles that do not break open to release the egg.
Corpus luteum cysts—small, yellow structures on the
ovary—are formed from the mass of follicle cells left
behind after an ovum is released. Cysts may occur 
any time from puberty to menopause. Nonneoplastic
cysts (tumors) usually are small and produce few
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CHAPTER EPISODE—PART II
Allison is now in her mid-20s and her menses continue
to be of concern. She has irregular menses, is newly 
diagnosed with hypothyroidism, and when menses 
occurs, it is still extremely painful. Allison has decided
to go back to her gynecologist for some answers.

•  What might her doctor’s diagnosis be?
•  What diagnostic procedures might be performed to 

assist in the diagnosis?
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symptoms. Dermoid or benign cystic tumors, or ter-
atomas, also are common in the ovary; they become
large and cause pain. Other types of ovarian cysts include
endometrioma and polycystic ovarian cysts. Endometri-
oma is cyst-containing endometrial tissue that is attached
to the ovary, causing pain during sexual intercourse or
menses. Polycystic ovarian cysts are caused when eggs
mature within sacs but are not released. This is known as
PCOS (see Chapter 11), a complex endocrine disorder
involving mainly females of childbearing age. Cystade-
nomas form on the outer surface of the ovary and are
often filled with a watery fluid or thick gel.

Etiology
The etiology of ovarian cysts and tumors is not known;
however, genetics are thought to play a part, especially
in PCOS. The cause may be defects in the ovary or the
result of hypothalamic-pituitary dysfunction. Irregular
menstrual cycles, increased upper body fat, hypothy-
roidism, and tamoxifen therapy for breast cancer are
possible risk factors.

Signs and Symptoms
Some cysts are asymptomatic. Large cysts may produce
pelvic pain, low back pain, and dyspareunia. Cysts that
are mobile and can twist may produce acute spasmodic
abdominal pain. Urinary retention can result if a large
fluid-filled cyst presses on the area near the bladder. Any
time the pain is accompanied by fever and vomiting, is
sudden and severe, or causes faintness or dizziness, med-
ical attention should be sought.

Diagnostic Procedures
Visualization of the ovaries through ultrasonography is
most commonly used. CT scans can further assess the
extent of the condition. Blood tests to check hormone
levels of LH, FSH, estradiol, and testosterone may in-
dicate potential problems.

Treatment
Watchful waiting is the normal course of action when
there are no symptoms. Cysts may disappear sponta-
neously through reabsorption or silent rupture or may
require drug-induced ovulation therapy or surgical re-
section. Surgery may be necessary for diagnosis as well
as treatment of most ovarian tumors, especially if any
question exists regarding malignancy or if the cysts con-
tinue to grow. Laparoscopy or laparotomy are the sur-
geries of choice. Oral contraception may be useful to
regulate periods and encourage ovulation.

Complementary Therapy
A balanced diet and control of weight may be useful in
some types of ovarian cysts. Some recommend a vege-
tarian diet with organic foods. Clients should avoid
fried foods, coffee, tobacco, alcohol, and sugar.

CLIENT COMMUNICATION

It is important to inform clients of this disease
process so they understand the treatment plan. Offer
support as needed, especially if infertility results.

Prognosis
Prognosis varies according to whether the diagnosis in-
dicates nonneoplastic cysts or a true ovarian neoplasm.
Some cysts may cause infertility problems. Chronic
anovulation predisposes one to endometrial cancer,
cardiovascular disease, and hyperinsulinemia.

Prevention
There is no known prevention of ovarian cysts and 
tumors.

ENDOMETRIOSIS
ICD-10: N80.X

Description
Endometriosis is the appearance and growth of en-
dometrial tissue in areas outside the endometrium, the
lining of the uterine cavity. The misplaced endometrial
tissue generally is found within the pelvic area, but it
can appear anywhere in the body (Fig. 16.7). Despite
its location at an ectopic site (outside the uterus), the
tissue still responds to the hormonal signals of the 
female’s menstrual cycle, but the “menstruating” tissue
cannot be sloughed off through the vagina. This situa-
tion gives rise to a variety of symptoms and may lead 
to scarring of the ectopic site. Endometriosis affects 
5.5 million females in the United States during their
active reproductive years.

Etiology
The cause of endometriosis remains unknown, although
various theories have been proposed, such as a familial
susceptibility. One theory is that some menstrual tissue
backs up through the fallopian tubes and implants in
the abdomen. Another theory is that the endometrial
tissue is distributed through the blood or lymph sys-
tems. Research by the Endometriosis Association found
a significant connection to endometriosis from dioxin,
which is a toxic chemical by-product of pesticide man-
ufacturing, bleached pulp and paper products, and med-
ical and municipal waste incineration.

Signs and Symptoms
Dysmenorrhea occurs along with pain in the lower back
and the vagina. The severity of the pain does not neces-
sarily indicate the extent of the disease. There is pain at
the ectopic site during menses. Clients may report pro-
fuse menses, infertility, dyspareunia, dysuria, and even
painful defecation.
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Diagnostic Procedures
A physical examination and a thorough health history
are indicated. Diagnosis is usually made by laparoscop-
ically visualizing the ectopic deposits within the pelvis.
Palpation may detect tender nodules or areas of the
pelvis. These nodules become more tender during
menses. The disease is usually staged from 1 (superficial
or minor lesions) to 4 (deep involvement and dense 
adhesions).

Treatment
Treatment goals include relieving the pain and discom-
fort, shrinking or slowing endometrial growths, preserving
fertility, and preventing recurrence. Pain medications may
be prescribed or taken over the counter. Hormone therapy
that will completely suppress the menstrual cycle may 
be recommended. This therapy includes birth control 
pills, progesterone drugs, a testosterone derivative, and
gonadotropin-releasing hormone drugs. Laparoscopy 
may be used to lyse adhesions. Panhysterosalpingo-
oophorectomy, which is surgical removal of the entire
uterus, including the cervix, ovaries, and fallopian tubes,
may be indicated in severe cases.

Complementary Therapy
Clients are advised to increase intake of essential fatty
acids found in salmon, seeds, and nuts and to reduce
intake of meat, eggs, and dairy products. Refer to
“Ovarian Cysts and Tumors” for additional informa-
tion. Many find pain relief from acupuncture.

CLIENT COMMUNICATION

It is important to dispel any myths clients may
have. If infertility results, ART may be tried.
Clients need support and reassurance. Often there
are support systems in a community for women
with endometriosis or fertility issues.

Prognosis
The prognosis varies according to the location of the 
ectopic sites and the intensity of symptoms experienced
by each individual. A primary complication of en-
dometriosis is infertility. Women who want to have a
child may be advised not to postpone pregnancy.

Prevention
There is no known prevention of endometriosis.

UTERINE LEIOMYOMAS
ICD-10: C79.82 

Description
Uterine leiomyomas are often mislabeled as fibroids or
fibroid tumors, but they are not composed of fibrous
tissue. Rather, they are composed of smooth muscle tis-
sue. These benign tumors may vary in size, number, and
location within the uterine muscle. They are the most
common tumors in females, and they tend to calcify
after menopause.

416 Diseases of the Human Body

Pelvic colon

Posterior 
cul-de-sac

Anterior cul-de-sac
and bladder

Rectovaginal
septum

Scar on
abdominal wall

Umbilicus

Posterior surface of uterus
and uterosacral ligaments

Perineum
Vulva

Uterine
wall

Ovary

Figure 16.7  Possible sites of en-
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Etiology
The etiology of leiomyomas is not known, but their 
development is stimulated by estrogen. Therefore, they
grow during pregnancy or when using high-dose estro-
gen birth control pills. Conversely, their growth is less-
ened after pregnancy or with the use of low-dose
estrogen birth control pills.

Signs and Symptoms
Frequently, leiomyomas are asymptomatic. If symptoms
do occur, they may include pelvic pressure, pain, stress
urinary incontinence or urinary frequency, constipation,
and menorrhagia. A palpable mass may be detected
during a routine pelvic examination. The growths vary
in size and increase during pregnancy or with oral con-
traceptive use.

Diagnostic Procedures
The client’s symptoms and a thorough history and phys-
ical examination, including palpation of the tumor, are
essential for diagnosis. Additionally, ultrasonography,
MRI, hysterosonography, and hysterosalpingography
may be also performed.

Treatment
Treatment is dependent on age, the desire to have chil-
dren, tumor status, and the severity of symptoms. If the
tumors are small, no treatment may be necessary other
than periodic monitoring of the growth of the leiomy-
omas, or watchful waiting. A pelvic examination every 
6 to 12 months may then be advised. Certain medica-
tions may shrink the fibroids. MRI-guided ultrasound
surgery may be performed to heat and destroy small 
tumors. Surgical removal of the tumors may be done
(myomectomy), or a hysterectomy may be performed.

Complementary Therapy
There is no known complementary therapy for uterine
leiomyomas.

CLIENT COMMUNICATION

Encourage clients to be watchful of any new signs
and symptoms and report them to the PCP.

Prognosis
Only a very small percentage of leiomyomas develop
into a malignancy. Some tumors may outgrow their
blood supply, become infected, or undergo degenerative
changes. The leiomyomas may cause infertility. Addi-
tionally, if the client is pregnant, spontaneous abortion
or premature labor may occur.

Prevention
No prevention is known for uterine leiomyomas.

PELVIC INFLAMMATORY DISEASE
ICD-10: N70.XX

Description
Pelvic inflammatory disease is an acute, subacute, or 
recurrent or chronic infection of the uterus, fallopian
tubes, or ovaries. There may be inflammation of the
cervix (cervicitis), uterus (endometritis), fallopian tubes
(salpingitis), and ovaries (oophoritis). More than 1 mil-
lion women in the United States suffer from PID; more
than 100,000 are infertile as a result of PID.

Etiology
The causes of PID include infections from, most com-
monly, N. gonorrhoeae or C. trachomatis; (2) infections
following parturition (the act of giving birth); and
(3) iatrogenic causes—for instance, PID may follow
conization (the excision of cervical tissue for diag-
nostic testing), cervical cauterization, or insertion of
an intrauterine device (IUD) or biopsy curette. PID is
most common in young nulliparous females (women
who have never produced a viable offspring). How-
ever, PID can also occur after childbirth, abortion, or
miscarriage.

Signs and Symptoms
Often there are no symptoms at all while serious dam-
age is being done to reproductive organs. This disease
may exhibit both acute and chronic symptoms. Acute
symptoms include sudden pelvic pain, a purulent and
foul-smelling vaginal discharge, fever, sexual dysfunc-
tion, metrorrhea (abnormal uterine bleeding), and
rebound pain. Chronic symptoms, such as cervical
dysplasia; alteration in size, shape, and organization
of mature cells; and laceration may go undetected for
an indefinite period of time.

Diagnostic Procedures
PID is difficult to diagnose because the symptoms are
subtle. Diagnosis includes taking a smear of uterine
secretions for culture. Laboratory tests may include
erythrocyte sedimentation rate, WBC count, and a
measurement of C-reactive protein (CRP) in the
blood. An elevated CRP level indicates an inflamma-
tion. Ultrasonography may be used to identify a uter-
ine mass.

Treatment
Appropriate antibiotics are the best treatment for PID.
The quicker antibiotic therapy begins, the less likely
there is to be serious damage to reproductive organs.
Supplemental therapy may include analgesics and bed
rest. Surgery may be necessary if there is an abscess in
the fallopian tube or ovary.
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Complementary Therapy
Abstinence is recommended during the infectious
stage. Clients are urged to know the sexual history of
their partners and to limit sexual partners. If there is
pain, acupuncture may be used to reduce it. A daily
multivitamin and additional vitamin C may help the
body fight the infection; eating a balanced diet is rec-
ommended. Herbalists may recommend castor oil packs
(castor oil poured on a clean folded cloth and warmed)
placed on the lower abdomen for up to 20 minutes each
day for 7 days.

CLIENT COMMUNICATION

Remind clients of the importance of taking all their
antibiotic medication. Stress the seriousness of
PID, and encourage clients to comply with the
treatment plan and inform the primary care
provider of possible complications. It is necessary
that all sexual partners are checked and treated for
any infection.

Prognosis
The prognosis of PID is good when treatment is insti-
tuted early and few complications occur. If treatment is
delayed, scar tissue and adhesions can form. Recur-
rences are possible.

Prevention
There is no known prevention other than promptly
treating any STD, being in a long-term monogamous
relationship with a partner who is not infected, and ab-
staining from sexual intimacy during treatment for PID.

MENOPAUSE
ICD-10: N95.1 

I used to have Saturday night fever; now I have Saturday
night hot flashes. —Maxine

Description
Menopause is not a disease but rather is the natural ces-
sation of menses and ovarian function, with a resultant
decrease in estrogen and progesterone levels.

Etiology
Menopause occurs naturally in women between ages 45
and 55. It also can be surgically induced by oophorec-
tomy, or it can result from malnutrition or from a dis-
ease that has an adverse effect on hormone balance.
Premature menopause can be idiopathic.

Signs and Symptoms
Menstrual irregularities, a decrease in the amount of
menstrual flow, and, finally, cessation of menses are
the common symptoms. These symptoms occur over

a period of months or years. Ordinarily the hormone
levels gradually decrease, allowing the body to adjust
to the hormonal changes. However, if the hormone
levels suddenly drop, symptoms can be more severe.
Changes occur in the body systems, sometimes pro-
ducing hot flashes, night sweats, syncope, tachycardia,
and loss of elasticity in the skin. There is a reduction
in size and firmness of breast tissue, some atrophy of
the genitalia, and a decrease in secretion from Bartholin
glands. Some females experience transient psycholog-
ical symptoms, such as depression, poor memory, and
loss of interest in sexual activity.

Diagnostic Procedures
A careful history usually suggests menopause. Blood
serum levels of estradiol, FSH, and LH are screened.

Treatment
Some individuals need no treatment; others may require
hormone replacement therapy (HRT), counseling, or
both, if symptoms are severe. It is recommended that a
woman have a screening mammogram before HRT. A
woman who requires HRT should be informed of the
possible increased risks. (See the box “Weighing the
Risks and Benefits of Hormone Replacement Ther-
apy.”) Some medications can lessen the symptoms of
menopause. They include low doses of some antidepres-
sants, such as paroxetine, venlafaxine, and fluoxetine.
Gabapentin is effective for reducing hot flashes, and
clonidine (normally used to control high blood pressure)
is also helpful.

Complementary Therapy
Clients are advised to increase calcium intake and ex-
ercise in moderation. Caffeine, alcohol, and spicy foods
are to be avoided. Kegel exercises are recommended to
strengthen the muscles of the vagina and pelvis. Prac-
ticing slow, deep breathing at the onset of a hot flash is
helpful. Acupuncture, yoga, tai chi, and meditation
have been helpful to many. Using a water-based lubri-
cant during sexual intercourse can ease any discomfort.

CLIENT COMMUNICATION

A good understanding of menopause is essential
because the signs and symptoms vary widely among
women.

Prognosis
The prognosis is good; women move on to lead healthy
and normal lives for many years. Postmenopausal
women may suffer bone loss and eventual osteoporosis
or changes in cholesterol levels as a result of decreased
estrogen levels. Therefore, bone density studies and
blood cholesterol levels should be monitored during
regular physical examinations.
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Prevention
Menopause cannot be prevented, but there are ways to
reduce the symptoms. Controlling blood pressure and
cholesterol, eating a low-fat diet, not smoking, exercis-
ing regularly, taking calcium and vitamin D, and dis-
cussing possible bone loss with a PCP are ways clients
can reduce symptoms.

projects an estimated 21,980 new cases of ovarian can-
cer will be reported in 2015 in the United States and
that there will be approximately 14,180 deaths. More
women die of ovarian cancer than from cervical and 
endometrial cancer combined. Women who take oral
contraceptives for at least 5 years decrease their risk of
ovarian cancer by 60%. Ovarian cancer has been called
the silent killer because it usually is not found until it
has spread to other organs. New evidence, however, 
indicates that there are recognizable symptoms in the
early stages. Delaying the diagnosis results in a poorer
prognosis.

Etiology
The exact cause of ovarian cancer is unknown, but con-
tributing factors include infertility, familial tendency,
HRT with estrogen only, obesity, and use of the male
hormone androgen to treat endometriosis. Some re-
searchers believe the monthly tissue-repair process that
follows the release of the ovum may establish a situa-
tion in which genetic errors can occur. There is an in-
creased risk for ovarian cancer in women who carry 
the BRCA1 and BRCA2 breast cancer genes. A new
genetic variation identified as basonuclin-2 (BNC2) is
more common than BRCA1 and BRCA2 but also ap-
pears to raise a woman’s risk of ovarian cancer. Another
genetic link comes from an inherited syndrome called
hereditary nonpolyposis colorectal cancer (HNPCC)
that also puts these women at greater risk for ovarian
cancer.

Signs and Symptoms
Clients who consistently experienced urinary urgency;
pelvic pain; abdominal pressure, fullness, and bloating;
persistent indigestion or nausea; unexplained bowel
habits; loss of appetite; increased abdominal girth; dys-
pareunia; lack of energy; low back pain; and changes in
menstruation should report their symptoms to their
PCP. An ovarian tumor can grow to considerable size
(about the size of an onion) before producing any symp-
toms. Tumor rupture, infection, or torsion (twisting)
may cause pain.

Diagnostic Procedures
Clinical evaluation, complete history, and physical 
examination are necessary. Transvaginal sonography,
abdominal ultrasound, or CT scan may be used. CBC
and blood chemistries may be ordered. Surgical explo-
ration is the only way to grade and stage a tumor. 
Histological studies are done.

An early test for the diagnosis of ovarian cancer uses
the HE4 biomarker, which is secreted into the blood
by ovarian cancer cells. Another test used to detect
ovarian cancer detects the protein CA125 and often is
unreliable, so the hope is that the HE4 test will be
more reliable in the earlier stages of the disease.
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Weighing the Risks and Benefits of
Hormone Replacement Therapy

HRT was first prescribed in the 1940s for postmenopausal
women to treat their symptoms and to prevent post-
menopausal conditions such as osteoporosis. However, two
recent studies questioned whether the benefit of HRT out-
weighs its risks. The first study, conducted by the National
Institutes of Health, looked at the effect of HRT taken as
combination therapy versus a placebo. The study was halted
because it found that the overall risks of HRT therapy 
exceeded the benefits. The risks included more coronary
heart disease events, more strokes, serious blood clots, and
invasive breast cancers. The benefits the study found were
fewer colorectal cancers and fewer hip fractures.

A second study, completed in Britain, suggested that HRT
can increase the risk of dying from breast cancer in addition
to raising the risk of getting the disease. The researchers also
determined that stopping HRT seemed to reduce the risk
fairly quickly. It has been found that treatment for osteoporo-
sis with ultralow doses of estrogen appears to be safe and 
increases bone density in older females.

The research suggests that estrogen-only therapy would
cause fewer breast cancer occurrences than the combination
HRT. The risk of endometrial cancer with estrogen-only
therapy is well documented; therefore, this type of HRT is
generally given only to women who have had a hysterec-
tomy. The Food and Drug Administration recommends that
women take the lowest dose for the shortest possible dura-
tion, less than 5 to 7 years. More research may be needed.
However, the decision to use either estrogen-only or com-
bination HRT after menopause must be made between a
woman and her PCP, who together can weigh the possible
risks and benefits. The NIH recommends that taking hor-
mones should be reevaluated every 6 months. Weighing the
possible risks and benefits is also necessary when considering
estrogen therapy for the treatment of osteoporosis.

OVARIAN CANCER
ICD-10: C56.9 

Description
Ovarian cancer is the sixth most common cancer among
females and the fifth leading cause of cancer deaths 
in the United States. The National Cancer Institute
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Treatment
Treatment is dependent on the grading and staging of
the tumor. In some cases, surgery to remove the tumor
and chemotherapy are done and, less frequently, radia-
tion, as it is not considered effective in treating ovarian
cancer. Surgical procedures may include a total abdom-
inal hysterectomy and bilateral salpingo-oophorectomy
with tumor resection. Surgery is often followed by
chemotherapy. A procedure that may be used if the can-
cer is advanced involves injecting chemotherapy med-
ications directly into the abdomen where higher levels
of the drug can reach the cancer cells than is possible
through IV chemotherapy. Palliative care is needed 
for clients undergoing chemotherapy treatment. Im-
munotherapy to boost the immune system can help
combat the cancer. A new option is the drug beva-
cizumab (Avastin), which works to disrupt the blood
supply to the tumor, hopefully causing it to shrink.

Complementary Therapy
Controlled amino acid therapy (CAAT) is achieved by
taking certain foods out of the diet for a short time and
replacing them with a scientifically supported formula of
amino acids. CAAT works with chemotherapy to en-
hance its benefits and shut down the energy supply to
cancer cells. A special diet is prescribed when clients are
treated with CAAT and should never be undertaken
without the strict supervision of the PCP or oncologist.
Green tea and ginger capsules can help reduce nausea.
Acupuncture, meditation, and aromatherapy helps some.

CLIENT COMMUNICATION

Help clients understand the staging and typing of
ovarian cancer and subsequent treatment plans. If the
client is young and wishes to have children, special
attention to treatment is necessary. If chemotherapy
is part of treatment, encourage clients to report any
side effects so they can be treated. If the ovarian can-
cer is in the final stages, seek support of others on the
health-care team to help the client and the family.

Prognosis
The prognosis is dependent on the type and stage of the
cancer when it is diagnosed. If the cancer is detected
early, the 5-year survival rate is approximately 95%; if
the cancer has progressed, the prognosis drops to 35%.

Prevention
The best prevention of ovarian cancer is a yearly pelvic
examination. A Pap test will detect ovarian cancer only
in its advanced stages. Genetic testing is available to test
whether a female carries mutations of the BRCA1 and
BRCA2 breast cancer genes. Mutations of these genes
put females at higher risk for the development of both
ovarian and breast cancer. Factors that can reduce the
risk of ovarian cancer include taking oral contraceptive

pills, pregnancy followed by breastfeeding, and tubal
ligation or hysterectomy.

Diseases and Disorders 
of the Breasts

FIBROCYSTIC BREASTS
ICD-10: N60.19 

Description
Fibrocystic breasts have palpable lumps or cysts that
fluctuate in size with the menstrual cycle. The condition
is seen more frequently in women aged 30 to 55 and
rarely after menopause. Fibrocystic breast tissue exhibits
fluid-filled round or oval cysts, fibrosis, and hyperplasia
of the cells lining the milk ducts or lobules of the breast
(Fig. 16.8). Fibrocystic breasts are fairly common; more
than half of women experience fibrocystic breast
changes at some point in their lives. Medical profes-
sionals stopped using the term fibrocystic breast disease
because fibrocystic breasts are not considered a disease.

Etiology
The causes of fibrocystic breasts are not well understood,
but they are linked to the hormonal changes associated
with ovarian activity. There is a tendency for fibrocystic
breasts to run in families.

Signs and Symptoms
There may be widespread lumpiness or a localized
mass, usually in the upper, outer quadrant of the
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Figure 16.8  Fibrocystic breast illustrating fibroadenoma.
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breast. Pain, tenderness, and feeling of fullness are
likely before menstruation. There can be fluctuating
size of breast lumps, nonbloody nipple discharge
(rare), and changes in both breasts.

Diagnostic Procedures
Monthly breast self-examinations cannot be overem-
phasized. Palpation is essential. A mammogram is 
especially useful if there is any suspicious change in the
breast. Ultrasound is particularly helpful in distinguish-
ing between fluid-filled breast cysts and any solid
masses. When a suspicious area is discovered through
these tests, a biopsy is essential to confirm the diagnosis.
The clinical picture of pain, fluctuation in size, and
lumpiness helps to differentiate fibrocystic breasts from
breast cancer.

Treatment
No treatment is usually warranted; however, severe pain
or large cysts may need treatment. Treatment is usually
fine-needle aspiration to draw the fluid from the cyst or,
on rare occasions, surgical excision. Acetaminophen or
ibuprofen can reduce pain; oral contraceptives to lower
the hormone levels linked to fibrocystic breasts may be
prescribed. Breast pain also may be lessened with a good
supportive bra. Caffeine intake may be restricted, salt in-
take reduced, and a low-fat diet advised because some
studies indicate that these steps may reduce symptoms.

Complementary Therapy
Many women take one capsule of evening primrose oil
up to three times a day to manage symptoms of fibro-
cystic breasts. It is believed that evening primrose oil
may replace linoleic acid in women who are deficient 
in this essential fatty acid, as it can help to make breast
tissue less sensitive to hormonal influences. Removing
all forms of caffeine from the diet is suggested.

CLIENT COMMUNICATION

Teach clients how to perform breast self-examinations.
Fibrocystic breasts often feel lumpy, and clients can
best assess whether the lumps they feel are normal
or abnormal.

Prognosis
The prognosis is good, although exacerbations may
continue until menopause, after which they subside.
Fibrocystic breasts can make breast examination and
mammography more difficult to interpret, possibly
causing a few early cancerous lesions to be overlooked.

Prevention
There is no known prevention. Monthly self-examination
of the breasts and regular mammography are advised.
Reducing caffeine and fat in the diet are other helpful
measures.

BENIGN FIBROADENOMA
ICD-10: D24.1 

Description
A fibroadenoma is a benign, well-circumscribed solid
tumor of fibrous and glandular breast tissue. It is a com-
mon tumor occurring in women under age 30.

Etiology
The cause of a fibroadenoma is unknown.

Signs and Symptoms
The breast mass is typically round, firm, smooth-edged,
discrete, and relatively movable. It is nontender and
usually discovered by accident.

Diagnostic Procedures
Palpation, followed by a mammogram, is essential for 
diagnosis. Digital mammography transfers images to a
computer, where the radiologist can zoom in, magnify,
and view the entire breast at one time. The images can
also be stored and transferred for later viewing. The dis-
tinctive characteristics of this kind of tumor make it easy
to diagnose, but it must be differentiated from a cyst or
carcinoma through ultrasound and biopsy (see Fig. 16.8).

Treatment
The mass is excised under local anesthesia.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Teach clients how to perform breast self-examinations
(Fig. 16.9). Fibroadenoma masses often feel round
and firm and may be movable. Clients are the best
indicator of any new growths but often fear the
lump is breast cancer.

Prognosis
The prognosis is good after excision of the tumor.
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CHAPTER EPISODE—PART III
After many diagnostic procedures and blood work, the
PCP determined that Allison has polycystic ovarian
syndrome (PCOS).

•  What therapies might be suggested to her?
•  What foods should she avoid to help reduce 

symptoms?
•  If Allison’s chronic anovulation continues, what is she

predisposed for?
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Prevention
There is no known prevention for fibroadenomas.

CARCINOMA OF THE BREAST
ICD-10: C50.XX

Description
Breast cancer encompasses a variety of malignant neo-
plasms of the breast. It usually begins in the cells of the
lobules (milk-producing glands) or the ducts that drain
milk from the lobules to the nipple. It is the most common
site of cancer in females and until recently was the leading
cause of cancer deaths among women in the United
States, a position that is now occupied by lung cancer.

Etiology
Breast cancer is caused by a genetic abnormality; how-
ever, only 5% to 10% of cancers are due to an abnormality

inherited from a mother or father. The largest group of
breast cancers is the result of genetic abnormalities 
related to aging and the “wear and tear” of life in gen-
eral. The risk of breast cancer is higher in women with
biopsy-confirmed atypical hyperplasia, a long men-
strual history, and obesity after menopause. Smoking,
alcohol consumption, a diet high in fat and red meat,
and little or no daily exercise places one at greater risk
as well.

Signs and Symptoms
The earliest sign of breast cancer is an abnormality
shown on a mammogram. Breast changes, such as a
lump, thickening, dimpling, swelling, skin irritation,
distortion, retraction or scaliness of the nipple, nipple
discharge, pain, and tenderness are the most common
signs and symptoms. Advanced symptoms include
edema, redness, nodularity or ulceration of the skin, and
enlargement or shrinkage of the breast. Some cancers
exhibit no symptoms.
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Gently squeeze nipple and observe for 
secretion, and nipple erection after

each nipple is gently stimulated

Observe for symmetry, lumps,
dimpling, nipple retraction, or

failure of nipple erection

Feel for nodes, irregularity,
and tenderness both in

breasts and axillary areas

3

6

5

21

4

While leaning forward, observe breasts 
as they are reflected in mirror to detect 

irregularity, retracted areas, nipple retraction
especially on one side only

Figure 16.9  Breast self-examination. (From Venes, D, and Thomas, CL [ed]: Taber’s Cyclopedic Medical Dictionary, ed. 21. Philadelphia: F.A. Davis, 2009, 

p 310, with permission.)
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Diagnostic Procedures
The best method of early detection continues to be the
monthly self-examination of the breast. Mammography
and ultrasonography are also frequently used screening
methods. CT scan and MRI may be ordered. Diagno-
sis, however, must be made without delay because of
the possibility of metastasis. Biopsy is essential for 
definitive diagnosis. Diagnosed breast cancer is staged
and typed according to its pattern of growth.

Treatment
Treatment depends on the stage of breast cancer and
the client’s preferences. Curative treatment nearly al-
ways involves surgical management of the cancer. Pos-
sible surgeries are lumpectomy or mastectomy with
accompanying radiation (either external or internal),
chemotherapy, or hormone therapy. Whether lymph
nodes under the arm are removed depends on the likely
spread of the disease. Radiation may be done before
surgery to shrink the tumor or postoperatively to de-
stroy any remaining malignancy. If surgery is done,
breast reconstruction may follow. Targeted cancer ther-
apy is another treatment that may be used. This therapy
targets specific characteristics of cancer cells, such as a
protein that allows the cancer cells to grow rapidly and
abnormally. Targeted therapy is generally less likely
than chemotherapy to harm normal, healthy cells.

The tumor tissue is tested for the presence of hormone
receptors to determine whether the tumor is estrogen
and/or progesterone dependent. If it is, hormonal therapy
may include medications to lower or block hormone pro-
duction. Also, removal of the ovaries or adrenal glands
and administration of testosterone, may be attempted to
halt tumor regrowth or to prevent its spread.

Complementary Therapy
Importance is placed on enhancing the immune system
and on working with the oncologist to make traditional
treatment easier to handle. Treatments that have been
effective for some individuals include acupuncture, 
aromatherapy, chiropractic, guided imagery, hypnosis,
massage, meditation, music therapy, Reiki, spirituality
and prayer, support systems, tai chi, and yoga.

CLIENT COMMUNICATION

Information is vital so that clients can make the
choices appropriate for treatment. Referral to others
who have been successfully treated can be beneficial.

Prognosis
The most reliable indicator of the prognosis is the
stage of the breast cancer. In the early stages, the prog-
nosis is good, especially if no metastasis has occurred.
According to the American Cancer Society, the 5-year
survival rate for localized breast cancer has risen to

97%. If the cancer has spread regionally, however, the
survival rate is reduced to 77%. Since 1989, deaths
from breast cancer have declined by about 3%. The
reasons are believed to be advances in treatment and
earlier detection.
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Inflammatory Breast Cancer

Inflammatory breast cancer (IBC) is a rare (1% to 5% of all
breast cancers) but aggressive form of breast cancer in which
the cancer cells block the lymph vessels in the skin of the
breast. The breast often looks swollen and red, or “inflamed.”
It tends to be diagnosed in younger women and occurs more
frequently in African Americans than in whites.

Symptoms may include redness, swelling, and breast
warmth. The breast may also appear pink, reddish purple,
or bruised. The skin may have ridges or appear pitted, like
the skin of an orange (called peau d’orange). Other symp-
toms include heaviness, burning, aching, increase in breast
size, tenderness, or an inverted nipple. IBC has more likely
metastasized at the time of diagnosis than other breast can-
cers. As a result, the 5-year survival rate for patients with
IBC is only between 25% and 50%.

Breast Reconstruction

Breast reconstruction is generally done after mastectomy.
The plastic surgeon rebuilds the breast contour, the nipple,
and the areola. According to the American Cancer Society,
the goals of reconstruction are:

• To provide symmetry of the breasts when the woman is
wearing a bra.

• To permanently regain the client’s breast contour.
• To prevent the need for an external prosthesis.

Several surgical options are available, including the use
of a breast implant, using the client’s own tissue flap (sec-
tion of skin, fat, and muscle, which are removed from the
abdomen or other area of the client’s body), or a combi-
nation of the two. The surgery can be done immediately
after a mastectomy or delayed until the client completes
radiation.

Two websites to visit for more detailed information are
http://www.cancer.org (search for breast reconstruction)
or http://www.cancer.gov/cancerinfo (search for breast 
reconstruction).

Prevention
There is no known prevention of breast cancer. Breast
self-examination and regular mammography cannot
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prevent breast cancer but can detect it early and increase
the chance for a favorable prognosis.

COMMON SYMPTOMS OF FEMALE
REPRODUCTIVE SYSTEM DISEASES
AND DISORDERS
Women may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Premenstrual and postmenstrual complaints, such 
as amenorrhea, dysmenorrhea, and metrorrhea; skin
changes; and psychological reactions to hormonal
changes

• Lower abdominal or pelvic pain
• Consistent bloating or fullness
• Any abnormal vaginal discharge or itching
• Fever
• Dyspareunia or any sexual dysfunction
• Breast changes, such as unusual swelling, lumpiness,

mass formation, pain, or nipple abnormalities

Diseases and Disorders of
Pregnancy and Delivery

Complementary Therapy
Complementary therapy in pregnancy is aimed at
achieving a healthy pregnancy and preventing any 
difficulties. A well-balanced diet is advised, as is the
avoidance of any harmful substances. These substances
include caffeine, nicotine, and recreational and pre-
scription drugs (prescription drugs need to be avoided
unless specifically advised by the PCP, who will seek
medications that are not harmful to the unborn). Ad-
equate rest, “mental breaks,” moderate exercise, and a
positive outlook are beneficial to both mother and
baby.

CLIENT COMMUNICATION

Pregnancy is most often a happy time in a
woman’s life. Any problem that causes difficulties
during pregnancy requires special consideration.
Pay attention to psychological and emotional
needs of those affected by the problem. Remind
clients to report any signs of spotting or bleeding
and cramping immediately. Prompt treatment of
any pelvic infection is encouraged. Any occurrence
that ends the pregnancy before delivery is trau-
matic and grieving occurs. Remind clients that a
difficult loss in pregnancy one time does not mean
that a healthy full-term pregnancy is impossible in
the future.

SPONTANEOUS ABORTION
ICD-10: O03.9 

Description
Spontaneous abortion, or miscarriage, is the expulsion
of the conceptus before the 20th week of pregnancy. As
many as 10% to 20% of pregnancies may end in spon-
taneous abortion; the incidence is higher in first preg-
nancies, and most occur in the first 7 weeks. The risk is
higher in women over age 35 and those who have had
a previous spontaneous abortion.

Etiology
Spontaneous abortion may be a result of defective de-
velopment of the embryo (chromosomal abnormali-
ties), faulty implantation of the fertilized ovum,
placental problems, maternal infections or serious
chronic disease, hormonal imbalances, trauma, or an
unknown cause.

Signs and Symptoms
A pink or brown discharge may precede the onset of
cramping and increased vaginal bleeding. The cervix will
dilate, and the uterine contents will be expelled. The 
discharge may appear as a clotty menstrual flow. If the
entire contents are expelled, bleeding and cramping stop.
If any contents remain, cramping and bleeding continue.

Diagnostic Procedures
Evidence of the expelled uterine contents, pelvic 
examination, and laboratory studies will confirm the
occurrence of a spontaneous abortion.
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Treatment
If remnants of the conceptus remain in the uterus, 
dilation and curettage (D&C) should be performed
or medication given to expel the remaining contents. A
normal menstrual cycle will usually follow in a few
weeks.

Prognosis
The prognosis for full recovery is good, barring any com-
plications, such as hemorrhage, anemia, or infections.

Prevention
The progression of a spontaneous abortion usually cannot
be prevented. However, it is less likely to occur if early,
comprehensive prenatal care is received and environmen-
tal hazards (e.g., x-rays, drugs and alcohol, high levels 
of caffeine, and infectious diseases) are avoided.

ECTOPIC PREGNANCY
ICD-10: O00.X

Description
Ectopic pregnancy occurs when the fertilized ovum im-
plants and grows somewhere other than in the uterine
cavity. The most common ectopic site is within one of
the fallopian tubes. Less frequently, ectopic implantation
occurs in an ovary or in the abdominal cavity (Fig. 16.10).
There is no way to save an ectopic pregnancy. It cannot
turn into a normal pregnancy.

Etiology
Ectopic pregnancy is often due to scarring or inflam-
mation of the fallopian tubes as a result of infection,
such as chlamydia or gonorrhea, or it may be due to

congenital malformations of the tubes. Endometrio-
sis, PID, and tumors can cause ectopic pregnancy. 
In general, any factor that impedes the migration of
the fertilized ovum into the uterus before attachment
takes place increases the likelihood of an ectopic
pregnancy.

Signs and Symptoms
Signs of early pregnancy may be present. There also may
be abdominal pain and tenderness and slight vaginal
bleeding. A rupture of a fallopian tube due to the devel-
opment of the conceptus is life-threatening and will cause
severe abdominal pain and intra-abdominal bleeding.

Diagnostic Procedures
A pelvic examination and a careful history may suggest
ectopic pregnancy. A serum pregnancy test and an 
ultrasound examination likely will be used in this de-
termination. Laparoscopy and exploratory laparotomy
also may help in the diagnosis of this condition.

Treatment
Laparotomy is frequently necessary. A ruptured fallop-
ian tube may require removal. All attempts will be made
to save the ovary. Transfusion of whole blood may be
necessary in the event of severe intra-abdominal bleed-
ing or hypovolemic shock.

Prognosis
The prognosis is good when emergency treatment is
sought quickly. If rupture of the tube occurs, complica-
tions may include hemorrhage, shock, and peritonitis.

Prevention
Prompt treatment of any genitourinary infection may
help reduce the likelihood of ectopic pregnancy. Having
an ectopic pregnancy increases the possibility of a sec-
ond ectopic pregnancy unless any underlying cause can
be corrected.

PREGNANCY-INDUCED
HYPERTENSION (PREECLAMPSIA
AND ECLAMPSIA)

ICD-10: O014.X, O15.X, O16.X

Description
Pregnancy-induced hypertension (PIH) is a hypertensive
disorder that may develop during the third trimester.
Most health-care professionals prefer to use the more
precise terms preeclampsia and eclampsia to designate the
condition. Preeclampsia, the nonconvulsive form of PIH,
is the initial cluster of symptoms characterized by hyper-
tension, edema, and proteinuria. Eclampsia, the convul-
sive form of PIH, is the subsequent group of symptoms
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Figure 16.10  Various sites of ectopic pregnancy.
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characterized by convulsions and coma. Eclampsia is a
medical emergency. The condition is more likely to occur
in women in their first pregnancy, or primigravidas,
who are ages 12 to 18, or in women older than age 35
who have had multiple pregnancies.

Etiology
The cause of preeclampsia and eclampsia is not known,
but some evidence suggests it is related to maternal 
nutrition. Predisposing factors include preexisting vas-
cular and renal disease.

Signs and Symptoms
Hypertension, generalized edema, proteinuria, and sud-
den weight gain are the classic symptoms of preeclamp-
sia. High sodium ingestion may be a contributing factor.
Headache, vertigo, malaise, irritability, epigastric pain,
and nausea also may occur. Eclampsia symptoms may
include tonic-clonic convulsions, coma, crackling or
rhonchi (rattling in the throat), rhythmic nystagmus
(involuntary movement of the eyeball), and oliguria or
anuria.

Diagnostic Procedures
Elevated—especially steadily rising—blood pressure,
proteinuria, and oliguria are suggestive of preeclampsia.
If the pregnant woman’s urine exhibits low levels of 
placental growth factor and vascular endothelial growth
factor, she is at high risk for PIH. Once PIH is identi-
fied, the gynecologist can more closely monitor the
pregnancy for indications of PIH. The clinical picture
of convulsions confirms a diagnosis of eclampsia.

Treatment
In preeclampsia, the goal of treatment is to prevent
eclampsia and to deliver a healthy infant. Bed rest is 
advised, with sedatives prescribed. Antihypertensives
may be necessary. The fetus may be delivered as soon
as it is judged viable, possibly via cesarean section. At

the onset of eclampsia, the client is hospitalized and
intensive treatment is instituted. With careful moni-
toring, the goal is to manage severe cases until 32 to
34 weeks into the pregnancy and mild cases until 36
to 37 weeks. This helps reduce complications from
premature delivery.

Prognosis
The prognosis is good for preeclampsia. In eclampsia,
the maternal mortality rate is about 15%. In the United
States, however, maternal deaths are rare.

Prevention
Adequate nutrition, good prenatal care, and control of
high blood pressure during pregnancy are important.
Urinalysis to detect high levels of protein is essential.
Early treatment of preeclampsia can prevent eclampsia.

PLACENTA PREVIA
ICD-10: O44.10 

Description
In placenta previa, the placenta is implanted abnormally
low in the uterus so that it covers all or part of the 
internal cervical os, or opening (Fig. 16.11). Placenta
previa is an obstetric complication that occurs in the
second and third trimesters of pregnancy. This condi-
tion is dangerous because the placenta may prematurely
separate from the uterus, causing maternal hemorrhag-
ing and interrupting oxygen flow to the fetus. Bleeding
occurs when the stretching and thinning of the uterus
caused by the developing fetus creates a tear in the 
placenta somewhat at its margins. There are three types
of placenta previa: (1) marginal or low implantation in
which the placenta approaches the edge of the cervix,
(2) partial placenta previa in which the placenta only
partly covers the cervix, and (3) total placenta previa in
which the placenta completely covers the cervix.
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Figure 16.11  Placenta previa. 
(A) Low marginal implantation. 
(B) Partial placenta previa. (C) Central
(total) placenta previa.
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Etiology
The cause is unknown, but predisposing factors include
multiparity, scars in the uterine lining, and previous
uterine surgery.

Signs and Symptoms
A typical symptom is painless, bright-red bleeding, gen-
erally occurring in the third trimester, that may become
more severe. The fetus may present in a variety of posi-
tions, but the situation is not critical as long as fetal heart
tones remain strong. Vital signs may indicate shock.

Diagnostic Procedures
Ultrasonography is the primary diagnosis tool for 
placenta previa.

Treatment
If bleeding is not severe, bed rest at home is often 
advised with a decrease in activity. Hospitalization 
becomes necessary if bleeding is severe or cannot be
stopped. Treatment is aimed at controlling and treating
blood loss, delivering a healthy infant, and preventing
complications. A cesarean section may be necessary.

Prognosis
The maternal prognosis depends on the amount of
bleeding; the fetal prognosis depends on gestational age,
blood loss, and consequences of possible anoxia. Com-
plications include shock and maternal or fetal death.

Prevention
There is no known prevention for placenta previa.

ABRUPTIO PLACENTAE
ICD-10: O45.XX

Description
Abruptio placentae is the premature separation of a
normally implanted placenta from the uterine wall at
about the 20th week of gestation. The condition is
most common in multigravidas.

Etiology
The cause is unknown, but predisposing factors include
trauma, PIH, multiparity, diabetes, advanced maternal
age, smoking, heavy use of alcohol during pregnancy,
and cocaine abuse.

Signs and Symptoms
Abruptio placentae presents a wide range of symptoms,
depending on the separation of the placenta and the
amount of blood loss. There may be mild to moderate
bleeding; continuous pain; or sudden, severe abdominal
pain with boardlike rigidity, tenderness of the uterus,
hemorrhage, and the onset of shock.

Diagnostic Procedures
Ultrasonography, pelvic examination, and history will
help confirm the diagnosis. A CBC is likely ordered.

Treatment
The goals of treatment are to control the bleeding, 
deliver a healthy infant, and prevent complications.
Hospitalization is required, and a cesarean section is
typically performed. IV fluids and blood replacement
may be necessary.

Prognosis
The maternal prognosis is good if the bleeding can be
controlled. The fetal prognosis depends on gestational
age and the amount of blood loss.

Prevention
There is no known prevention, but clients are advised
to avoid drinking, smoking, and using recreational
drugs during pregnancy and to get early and continuous
prenatal care. Early recognition and proper manage-
ment of conditions, such as diabetes and high blood
pressure, in the mother also decrease the risk.

PREMATURE LABOR/PREMATURE
RUPTURE OF MEMBRANES

ICD-10: O60.XX (PREMATURE LABOR)

ICD-10: O42.XX (PREMATURE RUPTURE OF MEMBRANES)

Description
Premature rupture of membranes (PROM) is early rup-
ture of the amniotic sac. Premature labor is the early
onset of rhythmic uterine contractions after fetal viabil-
ity but before fetal maturity. Close to 90% of term
clients and 50% of preterm clients go into labor within
24 hours after rupture. It is the most common diagnosis
with preterm delivery.

Etiology
These conditions may be caused by cervical incom-
petence, preeclampsia, multiple pregnancy, abruptio 
placentae, anatomic malformations, infections, or fetal
death. A predisposing factor may be poor prenatal care.

Signs and Symptoms
There may be a blood-tinged flow from the vagina, with
uterine contractions and cervical dilation or efface-
ment. PROM is marked by the flow of amniotic fluid
from the vagina.

Diagnostic Procedures
Diagnosis is confirmed by prenatal history and vaginal
and physical examination. Ultrasonography also may be
used. Electronic fetal monitoring is used to confirm the
fetal condition.
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Treatment
When pregnancy is 36 weeks and beyond, management
of PROM consists of delivery. Clients in active labor
should be allowed to progress; those who are not will
be induced with oxytocin. Those not yet in active labor
and when there is no fetal distress may be discharged
until labor begins, usually within 48 hours.

Prior to 36 weeks of pregnancy, delivery is delayed
when there is no active labor, no infection, and no fetal
distress. Clients are closely monitored for infection. Cul-
tures for gonococci, Chlamydia, and group B streptococci
are obtained. Symptoms, vital signs, uterine tenderness,
odor of the lochia, and leukocyte counts are monitored.

Prognosis
The maternal prognosis is good with proper attention
and care. The fetal prognosis depends on gestational age.

Prevention
The best prevention is good prenatal care.

COMMON SYMPTOMS OF
DISEASES AND DISORDERS OF
PREGNANCY AND DELIVERY
Pregnant women may present with the following com-
mon complaints, any of which deserve attention from
health-care professionals:

• Abdominal pain, tenderness, or cramping
• Unusual discharge that is pink, red, or brown in

color or that is clotted
• Hypertension, rapid weight gain, edema, and malaise

SUMMARY
Human sexuality defines human beings. Some diseases
and disorders are unique to either the male or the female
reproductive system, yet they share numerous common
factors. Because the reproductive system has the purpose
of both reproduction and enhancement of caring and
pleasure, any dysfunction clearly affects sexuality and
self-image.
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REALITY EPISODE

Carmina was expecting her second baby. She was due in 
2 weeks. Riding home on a very full subway, she was par-
ticularly uncomfortable and had to ask a gentleman to give
up his seat. A “grandmotherly type” next to her began a
conversation about when the baby was due. Carmina began
to relax and feel a little better when she felt the warm gush
between her legs. She knew her water had broken, and she
felt the first hard labor pain.

What can Carmina do? How can others on the subway help?

❉

Cesarean Birth (C-Section)

A C-section is a surgical procedure that is performed when a
vaginal birth is not possible or is unsafe or when the health of
the mother or neonate is at risk. The infant is delivered through
an incision made in the abdomen and the uterus. C-section
decisions may be made before labor and delivery when the
neonate’s head or body is too large to pass through the mother’s
pelvis or the mother’s pelvis is too small (Fig. 16.12). Multiple
births, placenta previa, horizontal or sideways position of the
neonate in the uterus, or a breech (buttocks first) presentation
also may dictate a C-section. During labor and delivery, 
C-sections may be necessary when there is failure of the labor
to progress, when the cord is compressed or prolapsed, 
and when there is abruptio placentae or fetal distress. If the C-
section is an emergency, the time from incision to delivery can
take 10 to 15 minutes, with the delivery of the placenta and
suturing of the incision requiring an additional 45 minutes.

Figure 16.12  Cesarean delivery.

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.

ONLINE RESOURCES
Assisted reproductive technology

http://www.cdc.gov/art/artreports.htm

Endometriosis

http://www.endometriosisassn.org

Female reproductive health

http://www.womenshealth.gov

Inflammatory breast cancer

http://www.ibcresearch.org/
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Ovarian cancer

http://www.apjohncancerinstitute.org/cancer/ovarian.htm

Prostate cancer

http://www.cancer.gov/cancertopics/types/prostate

http://www.cancer.org/research/cancerfactsstatistics/
cancerfactsfigures2015/

Sexually transmitted diseases

http://www.cdc.gov/STD
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CASE STUDIES
Case Study 1

Roberta Hills, a sexually active 15-year-old girl, is in-
formed by her boyfriend that he has gonorrhea.
Roberta had noted that she has a slight vaginal dis-
charge and some urinary difficulties, but she thought
these were just symptoms of a UTI, because she has
had a UTI twice before.

Case Study Questions
1. If Roberta calls the provider’s office, what is she likely

to be advised to do?
2. Can Roberta’s symptoms be those of a UTI? Can they

be symptoms of gonorrhea? Explain.
3. Based on the assumption that the symptoms are those

of a UTI, what diagnostic tests are ordered? What 
action will be taken if gonorrhea is suspected?

Case Study 2

Linda Benedict, a 38-year-old woman, visits her PCP
because she has been experiencing pain and tenderness
in her left breast. The pain appears to be localized. In

reply to the provider’s question, Linda reports that she
has been examining her breasts monthly and has not
noted any lumps or abnormalities. Linda is examined,
and no abnormalities are found. She is advised to re-
turn in 6 months; if the pain is still present, the PCP
tells her a mammogram will be ordered.

Case Study Questions
1. What are the recommendations of the American 

Cancer Society that apply to this situation?
2. Is pain an early symptom of cancer? What might be

causing Linda’s discomfort?

Case Study 3

Dean Moore is a 67-year-old man diagnosed with 
benign prostatic hyperplasia. Surgery is suggested, but
Dean fears impotence and incontinence.

Case Study Questions
1. How might a medical professional respond to Dean 

regarding his fears?
2. What other possible treatments might be considered?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:
Sexually Transmitted Diseases

1. Caused by various types 
of papillomavirus

2. Caused by a motile proto-
zoal infection

3. Caused by bacterium 
Treponema pallidum

4. Caused by the simplex 
virus

Disorders of the Breast
5. Breast mass that is well 

circumscribed and solid

6. Lumpiness in upper, 
outer breast quadrant

7. Breast dimpling, swelling,
skin irritation, lump, 
nipple discharge

Male and Female Reproductive Diseases/Disorders
8. Most common male 

reproductive infection

9. Symptom is painless,
smooth, firm mass in 
testis

10. Cluster of symptoms 3 to
14 days prior to menses

11. More than 1 million 
women have this disease

12. First prescribed to treat
postmenopausal women

Short Answer
1. What are the two functions of sexuality in humans?

    a.

    b.

2. Can you name two inflammatory diseases of the male
reproductive system and distinguish between them?

    a.

    b.

3. What are two common diagnostic procedures for pro-
static cancer?

    a.

    b.

4. What is the difference between amenorrhea and 
dysmenorrhea?

5. Spell out the following abbreviations:

    a. BPH 

    b. PMDD 

    c. PID 

    d. VDRL 

    e. PSA 

Multiple Choice
Place a checkmark next to the correct answer:

1. What might diseases of the breast include?

a. Leiomyomas

b. Fibroadenoma

c. Trichomoniasis

d. PCOS

2. What is the most commonly known STD?

a. Gonorrhea

b. Genital HPV infection

c. Genital herpes

d. Syphilis

3. What are two reproductive diseases that go unde-
tected and are considered silent?

a. Prostatitis and epididymitis

b. Syphilis and trichomoniasis

c. Chlamydia and ovarian cancer

d. Ovarian cysts and endometriosis

4. What might an effective treatment for PMS be?

a. Reduction in salt intake

b. Reduction in caffeine and other stimulants

c. Proper diet and exercise

d. All of the above
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a. Genital herpes

b. HPV infection

c. Gonorrhea

d. Chlamydial 
infection

e. Syphilis

f. Trichomoniasis

a. Fibrocystic
breasts

b. Benign 
fibroadenoma

c. Carcinoma of 
the breast 

a. PMS

b. Testicular 
cancer

c. HRT

d. Epididymitis

e. PID
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5. Pregnancy-induced hypertension

a. Causes an implanted ovum outside the 
uterine cavity

b. Is diagnosed by ultrasonography

c. Results in the premature separation of the
placenta from the uterine wall

d. Is also called preeclampsia and eclampsia

Discussion Questions/Personal Reflection
1. Discuss reasons a couple might choose ART. What are

the advantages and disadvantages?

2. Discuss various complications that can occur during
pregnancy. Identify any known preventative measures
that could be taken.
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Eye and Ear Diseases 

and Disorders 
● chapter outline
EYE AND EAR ANATOMY AND PHYSIOLOGY

REVIEW
Eyes

Ears

EYE DISEASES AND DISORDERS
Refractive Errors

Nystagmus

Stye (Hordeolum)

Corneal Abrasion

Cataract

Glaucoma

Retinal Detachment

Age-Related Macular Degeneration

Strabismus

EYE INFLAMMATIONS
Conjunctivitis

Uveitis

Blepharitis

Keratitis

Common Symptoms of Eye Diseases and
Disorders

EAR DISEASES AND DISORDERS
External Otitis (Swimmer’s Ear)

Otitis Media

Otosclerosis

Motion Sickness

Ménière Disease

Hearing Loss and Deafness

COMMON SYMPTOMS OF EAR DISEASES
AND DISORDERS

SUMMARY
ONLINE RESOURCES
CASE STUDIES
REVIEW QUESTIONS
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Life is either a daring adventure or nothing at all.
—HELEN KELLER

● key words
Amblyopia (ăm''blē•ō'pē•ă)
Atropine (ăt'rō•pēn)
Cellulitis (sĕl•ū•lī'tı̆s)
Conjunctiva (kŏn''jŭnk•tı̆'vă)
Diplopia (dı̆p•lō'pē•ă)
Macula (măk'ū•lă)

Stapedectomy (stā''pĕ•dĕk'tō•mē)
Suppurative (sŭp'ū•ră''tı̆v)
Tinnitus (tı̆n•ī'tŭs)
Tonometer (tŏn•ŏm'ĕ•tĕr)
Tympanoplasty (tı̆m''păn•ō•plăs'tē)
Vertigo (vĕr'tı̆•gō)

Myringotomy (mı̆r•ı̆n•gŏt'ō•mē)
Phacoemulsification

(făk''ō•ē•mŭl'sı̆•f ı̆•kā''shŭn)
Photophobia (fō''tō•fō'bē•ă)
Seborrhea (sĕb•ŏr•ē'ă)
Serous (sēr'ŭs)
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● learning outcomes
Upon successful completion of this chapter, you will be able to:

• Interpret key terms.
• Describe eye and ear anatomy and physiology.
• Name four common refractive errors.
• Identify the signs and symptoms of nystagmus.
• Describe the treatment for stye, or hordeolum.
• Discuss the prognosis of corneal abrasions.
• List the various causes of cataracts.
• Restate the prognosis for and prevention of 

glaucoma.
• Discuss the process that causes retinal detachment.
• List the prevention of age-related macular 

degeneration.
• Describe the symptoms of strabismus.
• Identify the signs and symptoms of conjunctivitis.

• Describe uveitis.
• Restate the signs and symptoms of blepharitis.
• Describe the etiology of keratitis.
• Identify the treatment for impacted cerumen.
• Describe the etiology of external otitis, or 

swimmer’s ear.
• Compare and contrast serous otitis media with 

suppurative otitis media.
• Define otosclerosis.
• Discuss the treatment for motion sickness.
• Identify the treatment for Ménière disease.
• Recall the client communication for hearing loss.
• List at least three common symptoms for both eye

and ear diseases and disorders.
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CHAPTER EPISODE—PART I
Emory is an 11-month old baby girl who is generally
happy and playful. Developmentally she is on track
and is enjoying exploring the world around her. Re-
cently Emory has not been acting like her normal
happy self. She has had a runny nose and has been
fussy for the past two days. This afternoon she spiked
a fever of 102°F.

•  What could be causing Emory’s discomfort?
•  What should Emory’s parents do?

EYE AND EAR ANATOMY 
AND PHYSIOLOGY REVIEW

Eyes
The eyes contain the receptors for light stimuli and are
the organs of vision. Eyes are protected within the 
orbits by surrounding bones, the eyelids, the eyelashes,
the eyebrows, and the conjunctiva, or inner mucous
membrane surface of the eyelids. The meibomian glands
on the inner surface of the upper and lower eyelids pro-
duce lipidlike secretions to help keep the eye moist.
When the eye blinks, the upper lid presses on the oil,
pulling a sheet of oil upward to coat the tear layer and
keep it from evaporating. The lacrimal apparatus pro-
duces and removes tears. Tears assist in keeping the
outer part of the eye and the conjunctiva moist.

The eye is a hollow, spherical organ composed of three
layers (Fig. 17.1). The outer layer consists of the sclera
(an opaque, white portion of the eye) and the cornea (an
anterior window of the eye). The cornea bends the light
rays as they pass through its convex curvature.

The middle layer of the eye consists of the choroid
coat, the ciliary body, and the iris. The choroid coat
contains the blood vessels of the eye and melanin. The
melanin absorbs light within the eyeball and prevents
glare. The ciliary body contains the ciliary muscles,
which contract and relax to change the shape of the lens
of the eye and form a ring around it.

The most important sensory receptors are our eyes
and the ears. The eye is the primary organ for sight,
and the ear is the primary organ for sound and equi-
librium. Impairment of either of these sensory recep-
tors can be a traumatic experience and can cause serious
disability.
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Ligaments hold the lens in place. The lens focuses
the light rays precisely on the retina. The colored por-
tion of the eye is the iris, and it controls the amount of
light entering the eye by controlling the size of the
pupil. The pupil is the opening in the center of the iris
through which light passes to the lens.

The inner layer of the eye contains the retina, which
lines the interior of the eye. It contains the rods (for
light detection) and cones (for color detecting) and 
neurons. The macula is a yellow disk on the retina 
directly behind the lens. In the center of the macula is
a small depression called the fovea centralis that contains
only densely packed cones. The fovea is the area of the
sharpest, bright-light vision. The sight impulses formed
by the rods and cones are transmitted to ganglion neu-
rons that converge at the optic disk, forming the optic
nerve. Blood vessels nourish the eye. The space between
the cornea and the lens is called the anterior cavity,

which is filled with aqueous humor. The aqueous humor
helps to maintain the shape of the cornea and is respon-
sible for the pressure of the eye. Behind the lens is the
posterior cavity, which is filled with a clear gel-like sub-
stance called vitreous humor. The vitreous humor helps
to maintain the shape of the eye by pressing firmly
against the wall of the eye.

Refraction is the process of bending the light rays
and is produced by the cornea and lens. There is further
bending by the lens (accommodation) to provide fine
adjustments, focusing the image on the retina. Once the
light stimulus is on the retina, it must convert into im-
pulses that are sent to the brain via the optic nerve. In
the brain, the impulses are interpreted as visual images.

Ears
Ears are the organs of hearing and equilibrium (Fig. 17.2).
The ear is divided into three parts: the external, the 

Lacrimal 
duct 

Eyelid 

Pupil 
Sclera 

Iris 

Retina

Superior 
rectus muscle 

Inferior 
rectus muscle 

Sclera

Iris 

Lens 

Cornea

Anterior
chamber

Posterior
chamber

Conjunctiva 

Choroid

Optic
nerve

Fovea centralis

Vitreous chamber

Conjunctiva 

Pupil

Figure 17.1  (A) The human eye and (B) internal anatomy of the eyeball.
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Figure 17.2  Outer, middle,
and inner ear structures in a
frontal section through the right
temporal bone.
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middle, and the inner parts. The external ear is the outer,
funnel-like structure called the auricle or pinna, and the
external auditory meatus is called the external auditory
canal. Hearing begins in the external ear, where sound
waves are carried through the auricle and canal. The 
middle ear consists of the tympanic cavity, the tympanic
membrane, and three small bones called the ossicles
(malleus, incus, and stapes). The tympanic membrane is
a thin layer of skin on its outer surface, and on the inner
surface, it is covered with mucous membrane. Sound is
transmitted from the auditory canal through the auditory
meatus. The sound is conducted by the change in pressure
on the eardrum and then the three ossicles vibrate.

The auditory or eustachian tube connects the middle
ear to the throat or nasopharynx and mouth. The tube
helps maintain equal air pressure on both sides of the
eardrum, which is essential for normal hearing.

The inner ear, embedded in the temporal bone, con-
sists of three semicircular canals and a cochlea. The
canals provide a sense of equilibrium, and the cochlea
contains the organ of Corti, the hearing receptors. The
space between the bony and membranous labyrinths is
filled with perilymph, whereas the membranous
labyrinth contains endolymph. These fluids are essential
in the hearing function of the inner ear. In the inner
ear, sound is conducted via the organ of Corti receptor
cells and nerves.

Figures 17.1 and 17.2 illustrate the major parts of the
eye and ear.

Eye Diseases 
and Disorders

REFRACTIVE ERRORS
ICD-10: H40.9

Description
Refractive errors are defects in visual acuity resulting
from the inability of the eye to effectively focus light 
on the surface of the retina (Fig. 17.3). Four common
refractive errors are:

• Hyperopia (ICD-10: H52.03): This condition occurs
when light entering the eye comes to a focus behind
the retina so that vision is better for distant objects.
This condition is commonly called farsightedness,
which causes difficulties in seeing objects that are
close. Hyperopia often results when the globe of the
eye is abnormally short in length from front to back.

• Presbyopia (ICD-10: H52.4): This refractive error is
a form of farsightedness that causes the eye to lose
its ability to focus. Unlike hyperopia, however, pres-
byopia results from a loss of elasticity in the crys-
talline lens of the eye. When the eye focuses on a
distant object, muscles encircling the lens contract,
stretch, or flatten it. When the eye focuses on a
nearby object, the muscles relax, allowing the lens 
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Normal eye 

Nearsighted Corrected 

Farsighted Corrected 

Figure 17.3  Errors of refraction com-
pared with the normal eye. Corrective
lenses are shown for nearsightedness
and farsightedness. (Adapted from Scanlon, VC,

and Sanders, T: Essentials of Anatomy and Physiol-

ogy, ed. 6. FA Davis, Philadelphia, 2011, p. 224, with

permission.)
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to resume a more spherical shape. In presbyopia,
however, the lens remains in a comparatively flat-
tened position after the muscles have relaxed. This
condition is a consequence of advancing age.

• Myopia (ICD-10: H52.1): This condition occurs
when light entering the eye comes to a focus in
front of the retina so that vision is better for nearby
objects. Consequently, this condition is commonly
called nearsightedness. With myopia, close objects
are seen clearly, but objects farther away appear
blurred. Myopia often results when the eyeball is
abnormally long from front to back.

• Astigmatism (ICD-10: H52.20): This refractive error
occurs when light entering the eye is focused un-
evenly or diffusely across the retina so that some of
the visual field appears properly focused while some
does not. The condition is caused by variations in
the curvature over certain portions of the lens or
cornea of the eye, creating out-of-focus vision.

Etiology
Except for presbyopia, which is a consequence of 
advancing age, it is not known what causes some indi-
viduals to develop visual defects, whereas others do not.
Some types of refractive errors, however, show a strong
familial pattern, suggesting a genetic predisposition to
acquiring them. For example, when both parents have
astigmatism, their offspring will also have astigmatism.

Signs and Symptoms
In addition to the characteristic visual deficits described,
general symptoms of refractive errors may include
squinting, headaches, and frequent rubbing of the eyes.
Seeing halos around bright lights is also common.

Diagnostic Procedures
The diagnosis of refractive errors usually involves testing
for visual acuity using the Snellen eye chart, dilation for
ophthalmoscopic examination of the interior of the eye,
and tests to detect eye muscle function.

Treatment
Treatment of refractive errors involves the prescription
and fitting of corrective lenses in the form of either eye-
glasses or contact lenses (see Fig. 17.3). An alternative to
corrective lenses is laser eye surgery, which permanently
changes the shape of the cornea. Laser-assisted in situ
keratomileusis (LASIK) can be performed on individuals
with varying degrees of nearsightedness, farsightedness,
and astigmatism. In the surgery, a microsurgical knife
cuts a hinge flap in the cornea that is then lifted out of
the way. A laser reshapes underlying corneal tissue. The
flap is then replaced and quickly adheres to the eyeball.
Other surgical alternatives include the following:

• Photorefractive keratectomy (PRK): This proce-
dure does not create a corneal flap but uses laser

to treat myopia, hyperopia, and astigmatism. 
PRK involves the use of a cool ultraviolet light-
beam laser to ablate or remove very tiny bits 
of tissue from the surface of the cornea in order 
to reshape it. When the cornea is reshaped, it
works better to focus light into the eye and onto
the retina, providing clearer vision than before.
Both nearsighted and farsighted people can 
benefit from PRK.

• Astigmatic keratectomy: This is an incision to reduce
certain degrees of astigmatism by smoothing an 
irregular cornea into a more normal shape.

• Intrastromal corneal rings: In this procedure,
clear, thin polymer inlays are used to correct 
low myopia only. Two ultrathin arcs are 
surgi cally implanted in the peripheral area of 
the cornea. The arcs flatten the cornea to the 
degree required to correct the myopic condition.
The procedure does not cut or remove any tissue, 
although the segments can later be removed or
replaced to correct for possible sight changes as
the eye ages.

Complementary Therapy
The American Academy of Ophthalmology identifies a
number of studies regarding the effectiveness of comple-
mentary therapy for several eye diseases and disorders.
Some of the therapies mentioned include visual training
for refractive errors and acupuncture for age-related mac-
ular degeneration. Visual training for refractive errors can
help enhance efficiency and processing of one’s vision.
While acupuncture for age-related macular degeneration
is identified by the American Academy of Ophthalmol-
ogy, no strong evidence is provided to indicate whether
it is truly effective as a treatment. See http://one.aao.
org/guidelines-browse?filter=complementarytherapy
assessment for details.

CLIENT COMMUNICATION

If multifocal lenses are prescribed, clients may
need continued encouragement to get used to
them. If contacts, either hard or soft, are pre-
scribed, clients need to be fully informed of their
care, use, and safety. In the case of laser surgery,
clients must understand good postoperative 
follow-up and the importance of keeping the eye
moist.

Prognosis
With corrective lenses and/or surgery, the prognosis is
good for persons with refractive errors.

Prevention
There are no specific preventive measures for any of
these refractive errors.
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NYSTAGMUS
ICD-10: H55.00

Description
Nystagmus is repetitive, involuntary, and rapid move-
ment of the eye. The eyes may move side to side (hori-
zontal nystagmus), up and down (vertical nystagmus),
or in a rotary or turning pattern. One or both eyes may
be affected.

Etiology
Nystagmus may be either congenital or acquired. The
congenital form is rare and is usually mild when it 
does occur. Acquired nystagmus results from disease
processes that produce lesions in the portions of the
brain or the structures within the ears that help govern
eye movement. Ménière disease can cause nystagmus.
Chronic visual impairment, certain antiseizure medica-
tions, or alcohol abuse also may produce this condition
by harming the labyrinth. Head injuries from vehicle
crashes or cerebrovascular accident or stroke can also
cause nystagmus.

Signs and Symptoms
The symptoms of nystagmus are continuous horizontal,
vertical, or circular eye movements (or a combination
of these). Blurred vision may also be reported.

Diagnostic Procedures
The tests to determine nystagmus include CT or MRI
scans of the head, electrooculography that measures eye
movements using tiny electrodes, and vestibular testing.
Vestibular testing records eye movements and response
to caloric stimulation. The caloric test measures re-
sponses to warm and cold water circulated through a
small, soft tube in the ear canal.

Treatment
Treatment must be directed at the underlying cause of
the nystagmus, if possible. In some instances, nystag-
mus disappears when underlying causes are corrected.

Complementary Therapy
In nystagmus, a cure may not be possible; however,
avoidance of sugar, eggs, dairy products, fats, fried
foods, alcohol, tobacco, and caffeine has proved helpful
to some. Exposure to fluorescent lighting should be
minimized when possible.

CLIENT COMMUNICATION

A careful review of clients’ medications may be
necessary in acquired nystagmus. Carefully explain
the diagnostic procedures and listen to clients’
concerns.

Prognosis
The prognosis for nystagmus depends on the underlying
cause.

Prevention
There is no specific prevention for nystagmus.

STYE (HORDEOLUM)
ICD-10: H00.019

Description
A stye (hordeolum) is a localized, purulent, inflamma-
tory infection of one or more of the sebaceous glands
of the eyelid. Styes commonly occur on the skin surface
at the edge of the lid or on the surface of the conjunc-
tiva, the mucous membrane structure that lines the
inner surface of the eyelids.

Etiology
Styes usually result from infection by staphylococcal
bacteria. An eyelash is often found in the center of the
stye. Frequently, it is secondary to blepharitis or im-
munoglobulin M (IgM) deficiency.

Signs and Symptoms
The chief signs and symptoms are pain and tenderness
of an intensity directly related to the amount of
swelling. There is redness at the site.

Diagnostic Procedures
Visual examination is all that is necessary in most cases
to make a diagnosis; however, a culture may be taken
to isolate staphylococci.

Treatment
Most styes disappear on their own in 5 to 7 days, but
warm compresses applied to the eyes for up to 10 min-
utes four times a day may be prescribed to hasten the
pointing of the abscess. Removal of an eyelash may be
followed by pus drainage. An incision and drainage of
the abscess under local anesthesia may be necessary.
Antibiotic eyedrops or ointment may be used. In some
cases, the infection warrants the use of oral antibiotics.

Complementary Therapy
Once the infection has been treated, the eye may be dry.
The eye can be rinsed with a normal saline solution, as
some over-the-counter eyedrops may irritate the eye.

CLIENT COMMUNICATION

It is essential that clients keep the affected eye clean
and avoid rubbing or irritating it. Remind clients
to return in 2 to 4 weeks for follow-up assessment
by the primary care provider or ophthalmologist.
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Prognosis
The prognosis is good with treatment, but recurrences
are common. A complication of a hordeolum is an in-
flammation, or cellulitis, of the eyelid.

Prevention
Prevention includes cleanliness, proper eye care, and
keeping hands away from the eyes.

Etiology
Corneal abrasions may be produced by foreign bod-
ies, such as dirt, dust, or metal particles trapped 
between the cornea and the eyelid. A scratch also
may result from fingernail contact with the cornea or
from wearing poorly fitting or scratched contact
lenses. A hot cigarette ash flying into the eye may
cause a corneal abrasion. A common cause of a
corneal abrasion occurs from an accidental poke in
the eye by a young child. Corneal abrasions can also
occur when the eyes are rubbed excessively when they
are irritated.

Signs and Symptoms
Pain, redness, and tearing are common symptoms;
there may be the sensation that something is constantly
in the eye. Visual acuity may be impaired, depending
on the size and location of the abrasion. The eyes quite
often tear. Pain is felt when eyes are exposed to bright
light. The muscles around the eye may spasm, causing
squinting.

Diagnostic Procedures
A medical history and visual examination may be all
that are necessary to suggest the diagnosis. Instilling
the affected eye with a fluorescein stain will help
highlight the presence of any corneal lesion; the in-
jured area will appear green when examined with a
flashlight.

Treatment
If a foreign body is indeed present in the eye, irriga-
tion of the corneal surface may be attempted, or a
topical anesthetic may be administered and the object
removed. Once the eye surface is clear of debris, an
antibiotic ophthalmic ointment is often prescribed.
The eye may or may not be patched by the ophthal-
mologist. Recent evidence shows that patching the
eye probably does not help and may actually have a
negative impact on the healing process. However,
clients are advised to rest the eye, keeping it closed as
much as possible, and to not read, watch television,
or drive.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Encourage clients to strictly follow the prescribed
treatment because an abrasion may cause loss of 
vision. Further damage to the eye can be avoided
by wearing protective eye gear when in situations
where anything might fly into the eye.
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Dry Eye Syndrome

Millions of Americans suffer from dry eye syndrome, which
is caused by a problem with the quality of the tear film that
lubricates the eye. There are three layers to the eye’s tears:
(1) The mucus layer coats the cornea; (2) the aqueous layer
provides moisture, oxygen, and other nutrients to the
cornea; and (3) the outer lipid layer is an oily film that helps
prevent evaporation. Tears are formed in the glands around
the eye; with each blink, the eyelids spread tears over the
eye. Tears that respond to injury or emotion are known as
reflex tears and do little to lubricate a dry eye.

Dry eyes are part of the normal aging process, but hot,
dry, windy climates and high altitudes can cause dry eye
as well. Air-conditioning, cigarette smoke, and reading
or working at a computer screen for a long time without
a break are also causes of dry eye syndrome. Contact lens
wearers have dry eyes, and some medications cause dry-
ness. Symptoms include burning, itching, irritation, red-
ness, and blurred vision that improves with eye blinking.
The condition is diagnosed when a primary care provider
or ophthalmologist measures the production, evaporation
rate, and the quality of the tear film. Using preservative-
free artificial tears on a regular basis is the most common
treatment for dry eye syndrome. On occasion, closing the
tear drain in the eyelid with special inserts may be insti-
tuted. These plugs trap the tears on the eye. Drinking 
at least eight glasses of water each day is helpful. Clients
are to be reminded not to rub their eyes and to blink reg-
ularly when reading or looking at a computer screen for
long periods of time. The recommendation is that after
every 20 minutes at the computer screen, look away for
20 seconds.

CORNEAL ABRASION
ICD-10: S05.00XA*

Description
A corneal abrasion is a painful scrape or scratch on the
transparent anterior cellular layer of the eye known as
the cornea. This transparent window covers the iris, the
circular colored portion of the eye.

*The X represents the fourth digit that is often required and supplied once more detailed information about the disease or disorder
is made known to the provider.
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Prognosis
The prognosis is good with treatment and usually re-
solves in 24 to 48 hours. Complications of untreated
corneal abrasion include ulceration of the cornea and
permanent vision loss.

Prevention
Prevention of corneal abrasions includes wearing pro-
tective eyewear when engaging in hazardous occupa-
tions or sports and following recommendations for
cleaning and wearing contact lenses.

CATARACT
ICD-10: H26.9*

Description
A cataract is an opacity, or clouding, of the crystalline
lens of the eye or its surrounding membrane (Fig. 17.4).
The condition may be unilateral or bilateral. A cataract
develops slowly, affecting visual acuity. It is very com-
mon, especially in older persons. Worldwide, half of all
individuals have cataracts or have had cataract surgery
by the time they are age 80.

Etiology
Cataracts are caused by a change in the chemical com-
position of the lens, resulting in a loss of lens trans-
parency. These changes can be caused by aging (senile
cataracts), eye injuries (traumatic cataracts), certain dis-
eases (secondary cataracts), and genetic diseases such as
myotonic dystrophy, neurofibromatosis, or birth defects
(congenital cataracts).

Signs and Symptoms
A gradual loss or blurring of vision is the common
symptom. Colors appear faded. Some people report
seeing halos around lights, and some have problems
driving at night because of glare from the lights of on-
coming cars. As a cataract matures, the pupil of the
eye may appear white to an observer. The condition is
painless.

Diagnostic Procedures
A visual acuity test is performed to check the 
vision for clarity and sharpness. Ophthalmoscopy,
penlight examination, or slit-lamp examination are
used to confirm the diagnosis. Pupil dilation is
needed to see the retina and look for any other prob-
lems. Tonometry is used to measure fluid pressure 
inside the eye.

Treatment
Treatment varies depending on the degree of visual
impairment and on the age, general health, and oc-
cupation of the affected individual. Once the cloudy,
natural lens of the eye is removed, the person needs a
substitute lens to focus the eye. Surgical extraction 
of the defective lens is followed by refractive correc-
tion using eyeglasses, contact lenses, or surgically 
implanted artificial lenses called intraocular lenses
(IOLs). The most common surgical methods to re-
move cataracts are intracapsular and extracapsular 
extraction and phacoemulsification. The latter
uses an ultrasonic device that disintegrates cataracts
so they can be aspirated and removed. Laser is used
less frequently.

Complementary Therapy
Unfortunately, cataracts cannot be prevented by vita-
min, mineral, or protein supplements. Protecting eyes
from ultraviolet light and wearing sunglasses outside
can be very helpful.

CLIENT COMMUNICATION

Clients may be advised to make accommodations
prior to the removal of their cataracts. Using 
a magnifying glass for reading, increasing the
lighting in the home environment, and wearing
sunglasses to block ultraviolet B (UVB) rays are
recommended.

Prognosis
The prognosis is excellent with surgery, and visual acuity
is improved in 97% to 98% of cases.

Prevention
Currently there is no known prevention for most
cataracts, but regular eye examinations, especially after
age 65, and wearing sunglasses when outside to protect
the eye from harmful UVB rays can help clients main-
tain healthy eyes.
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Normal, clear lens Lens clouded by cataract

Figure 17.4  Cataract.

*Unspecified cataract. Codes with a higher degree of specificity can be assigned once more detailed information about the disease or
disorder is made known.
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GLAUCOMA
ICD-10: H40.9*

Description
Glaucoma is a condition in which accumulating fluid
pressure within the eye damages the retina and optic
nerve, often causing blindness. The buildup of pressure
occurs because more fluid, called aqueous humor, is pro-
duced than can be drained from the eye. Open-angle
glaucoma is the most common form of this condition
and results from the obstruction of passages within the
eye that form the trabecular meshwork, which drains the
aqueous humor into the lymphatic system. In the United
States, glaucoma affects 2% of the population older than
age 40. The condition may be unilateral or bilateral.

Etiology
Primary forms of the condition, such as open-angle
glaucoma, are idiopathic; however, a strong familial
tendency toward developing glaucoma suggests that un-
known genetic factors may be involved. It also may arise
secondary to a wide variety of other diseases, or it may
be induced by certain drugs or toxins. Glaucoma most
often occurs in adults over age 45, but it can also occur
in young adults, children, and even infants. Those of
African American, Irish, Russian, Japanese, Hispanic,
Inuit, or Scandinavian descent are at an increased risk.
Individuals who are over age 45 or have a family history
of glaucoma, severe myopia, or diabetes are also at risk.
Those who had a previous eye injury may also be at risk.

Signs and Symptoms
The most common forms of glaucoma develop asymp-
tomatically and often are not detected until irreparable
damage has already occurred to the retinas or optic
nerves. When symptoms appear late in the course of
the disease, they may include mild aching in the eyes
and visual disturbances, such as seeing halos around
lights or a noticeable loss of peripheral vision.

Diagnostic Procedures
A positive family history for the disease should sug-
gest a potential diagnosis of glaucoma. One of the
various instruments used to measure intraocular pres-
sure, a tonometer, can detect elevations in eye pres-
sure. Ophthalmoscopic inspection of the retinal
surface is essential to determine whether retinal dam-
age has occurred. Vision-field testing, done periodi-
cally, can help determine the extent of peripheral
vision loss, and results are compared over time by the
ophthalmologist.

Treatment
Glaucoma treatment may include prescription eyedrops,
laser surgery, or microsurgery in order to lower eye pres-
sure. Eyedrops either reduce the formation of fluid in the
front of the eye or increase its outflow. Laser surgery
slightly increases the outflow of the fluid from the eye in
open-angle glaucoma or eliminates fluid blockage in
angle-closure glaucoma. Microsurgery for glaucoma is an
operation called a trabeculectomy. In this procedure, a new
channel is created to drain the fluid, thereby reducing the
intraocular pressure that causes glaucoma. In the United
States, medications are used first, but there is increasing
evidence that some individuals may respond better with
early laser surgery or microsurgery.

Complementary Therapy
Antioxidant supplements such as carotene, vitamin C,
and vitamin E identified as beneficial for cataracts may
have the same effect on glaucoma. Keep the client’s pri-
mary care provider informed of the glaucoma treatment.

CLIENT COMMUNICATION

It is important that clients understand they have to
administer their eye medication exactly as pre-
scribed. Regular eye examinations should be sched-
uled for follow-up.

Prognosis
The prognosis usually is good with early treatment.
Drug therapy must be maintained for life.

Prevention
It is important for all persons over age 20 to have
ophthalmoscopic examinations that include a test for
glaucoma every 3 to 5 years.

RETINAL DETACHMENT
ICD-10: H33.XXX*

Description
Retinal detachment is the complete or partial separa-
tion of the retina from the choroid layer of the eye
(Fig. 17.5); it leads to the loss of retinal function and
blindness. The condition occurs as a result of a hole
or break in the retina that allows vitreous humor to 
accumulate between the two layers.

Etiology
Retinal detachment usually is caused by head trauma.
Hemorrhages or tumors of the outer (choroid) layer also
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may cause the condition. Certain systemic diseases such
as diabetes mellitus may predispose one to the condition.
Spontaneous retinal detachments also may occur among
elderly persons, those who are very nearsighted, or those
who have a family history of retinal detachment.

Signs and Symptoms
An individual with retinal detachment may report seeing
cobwebs, floating spots, flashes of light, or the sensation
of a shade coming across the eye. These signs worsen
and are followed by a dark shadow extending from the
periphery inward. As more of the retina detaches from
the choroid surface, progressive loss of vision occurs. The
condition is painless. Retinal detachment is a medical
emergency.

Diagnostic Procedures
Ophthalmoscopic examination while the pupils are
fully dilated reveals the detached portion of the retina
suspended in the vitreous humor of the eye.

Treatment
Small holes are treated with laser surgery or a freeze
treatment called cryopexy. The goal of both procedures
is to “weld” the retina back in place. During laser sur-
gery, tiny burns are made around the hole to weld the
retina back into place. Cryopexy freezes the area around
the hole and helps reattach the retina. Some treatments

for retinal detachments may require a hospital stay. In
some cases, a tiny synthetic band is attached to the out-
side of the eyeball to gently push the wall of the eye
against the detached retina. A vitrectomy may also be
performed to remove the vitreous, a gel-like substance
that fills the center of the eye and helps the eye maintain
a round shape. Gas or silicone oil is injected into the
eye to replace the vitreous and reattach the retina. Dur-
ing the healing process, the eye makes fluid to replace
the gas and fill the eye.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

The diagnostic procedure using an ophthalmoscope
with the eye dilated can be a prolonged examination
that clients find very uncomfortable. It can feel like
looking directly into the sun, so it is important to
explain the procedure and its importance for diag-
nosis and follow-up care. After surgery, return visits
for checkups are essential to monitor progress and
prevent any complications.

Prognosis
The prognosis is good if surgical repair is successful.
The prognosis is worse if the portion of the retina that
produces the sharpest vision (the macula lutea) is de-
tached. Even under the best circumstances, after mul-
tiple attempts at repair, treatment sometimes fails and
vision may eventually be lost. Without treatment, reti-
nal detachment may become total in a few months.

Prevention
There is no specific prevention for retinal detachment other
than following safety measures that minimize its risk.

AGE-RELATED MACULAR
DEGENERATION

ICD-10: H35.30

Description
Macular degeneration is a slowly progressive disease
that produces changes in the pigmented cells of the
retina and macula. These pigmented cells are more con-
centrated in the macula. The result is progressive loss of
fine vision in one or both eyes. There are two types of
age-related macular degeneration (AMD or ARMD):
the dry, or non-neovascular, form and the wet, or neo-
vascular, form. The dry form accounts for about 90% of
people with AMD. It is a slowly progressive mild vision
loss. The wet form may come on abruptly and begins
with proliferation under the retina. The vessels leak,
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Figure 17.5  Retinal detachment. (From Venes, D, and Thomas, CL [eds]:

Taber’s Cyclopedic Medical Dictionary, ed. 21. FA Davis, Philadelphia, 2009, p 2025,

with permission.)
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hemorrhage, and form scars that produce significant
central vision loss. AMD is the leading cause of new
blindness in the United States, and it affects millions of
elderly Americans.

Etiology
Macular degeneration usually is a result of the aging
process. Risk factors include increasing age (60 years or
older), hyperopia, light iris color, positive family history,
hypertension, cigarette smoking, and obesity. AMD
may be inherited (especially the wet form), or it may 
result from injury, inflammation, or infection.

Signs and Symptoms
Dry macular degeneration usually starts with the ap-
pearance of spots on the retina called drusen. Similar 
to age spots, drusen do not change vision very much;
rather, the person will notice relatively mild visual loss
with distortion. It is believed these spots are deposits or
debris from deteriorating tissue. Gradual central vision
loss may occur with dry AMD but usually is not nearly
as severe as wet AMD symptoms. Early in macular de-
generation, there may be no symptoms; however, as the
degeneration continues, the person experiences painless
visual loss and/or distortion and should have an imme-
diate eye examination. The individual usually notices
that sharp vision is affected and often is unable to read
or do close work.

Diagnostic Procedures
Macular degeneration may be detected during a 
routine eye examination. An Amsler chart or grid is
used to detect small changes in vision when they first
appear. It looks similar to graph paper, with hori-
zontal and vertical lines. The person with macular
degeneration may notice distortion of the grid pat-
tern, such as bent lines and irregular box shapes or a
gray shaded area. A fluorescein angiography may be
ordered.

Treatment
No U.S. Food and Drug Administration–approved treat-
ments exist yet for dry macular degeneration, although
nutritional intervention may help prevent its progression
to the wet form. Laser therapy may be used and may
delay or prevent the onset of blindness. If scarring or 
atrophy has occurred, the condition cannot be reversed.

Complementary Therapy
Clients are advised to eat a low-fat, low-cholesterol diet
and eat foods high in vitamins E and C and lutein,
which are found in spinach, kale, and other dark green,
leafy vegetables. Advise clients to wear sunglasses with
UV protection, not to smoke, and to avoid secondhand
smoke. Weight reduction can be helpful in reducing 
hypertension (a risk factor).

CLIENT COMMUNICATION

As the loss of sight continues, suggest magnifiers
and special devices to read fine print such as in
newspapers. Audiobooks can be especially benefi-
cial to an avid reader. Encourage clients to join a
macular degeneration support system to learn how
others cope. Help may be needed from family
members in the preparation and administration of
daily medication and meals. Be aware of safety
measures for the blind.

Prognosis
The disease slowly progresses, especially without
treatment, and can eventually lead to blindness. Early
diagnosis and treatment are helpful.

Prevention
As noted under “Complementary Therapy,” many 
researchers believe that the nutrients zinc, lutein,
zeaxanthin, and vitamins A, C, and E help lower the
risk of AMD or slow the progression of dry AMD.
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REALITY EPISODE

It has been a few months since Jeri’s work allowed her time
to visit her parents, who live 1,000 miles away. Jeri knows
there have been changes. Dad recommended she rent a car
to drive the 20 miles from the airport. In the past, they always
came to pick her up. Dad drives when they go out to dinner.
He seems confident, but Jeri is concerned when he asks her
mother to read the street signs. (This is especially alarming
because her mother is in the early stages of Alzheimer disease
and is not always accurate in her assessment.) When ordering
from the menu, her father jokes about having to put on his
“cheaters,” but then he always needed his glasses to read.
When the bill comes for dinner, he is unable to see the fig-
ures; the lights are dim and there is votive candlelight at the
table. He picks up the votive to take a closer look. When Jeri
asks if she can help, he hands her the bill to have her check
the order and give him the total. Jeri offers to drive home,
but Dad says, “Thanks, but I am okay.” Jeri knows, however,
that he is not. The next morning, she and Dad have some
alone time. He tells Jeri that in the last few weeks his vision
has changed. Everything is blurry except around the edges.
The ophthalmologist says it is macular degeneration. Nothing
can be done for him, and it will get worse. He worries about
his wife of 60 years and her mental deterioration. Jeri now
has grave concerns about both of them—Dad is losing his
eyesight; Mom has Alzheimer disease.

Put yourself in Jeri’s place. What steps need to be taken to
try to keep her parents as safe as possible?

❉
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Benefits of high levels of antioxidants and zinc for halt-
ing or slowing development of macular degeneration
have been widely reported based on results released 
in 2001 from the Age-Related Eye Disease Study
(AREDS) conducted by the National Eye Institute.
Periodic vision testing is advisable for everyone, but 
especially for those who have a family history of retinal
problems.

STRABISMUS
ICD-10: H50.9*

Description
Strabismus is a disorder in which the eyes cannot be
directed to focus on the same object. The condition
may affect one or both eyes. The eye may turn inward—
convergent strabismus (esotropia), or cross-eye; or it
may turn outward—divergent strabismus (exotropia),
or walleye (Fig. 17.6).

Etiology
Causes of strabismus include genetics, inappropriate 
development of the “fusion center” of the brain, prob-
lems with the control center of the brain, and injuries
or other problems to muscles and nerves. Up to 5%
of all children have some type or degree of strabismus;
about half of these children have a positive family 
history for the defect. There has been the belief that
the most common cause of strabismus is lazy eye or
amblyopia, but amblyopia and strabismus are not
the same condition. Strabismus can cause amblyopia,
however.

Signs and Symptoms
There may be double vision (diplopia) and blurred 
vision. The affected eye will appear to wander. If both
eyes are involved, they may appear crossed or give the
child a “walleyed” appearance. The child may stumble
and appear to be clumsy. He or she may squint in an
effort to see better.

Diagnostic Procedures
The most important diagnostic tool is the history that
indicates the age of onset, duration of turning of the
eye, and family history of strabismus. The ophthal-
mologist attempts to rule out amblyopia and uncor-
rected refractive error and measures the amount of
deviation. A complete ophthalmologic examination is
necessary. A neurological examination may be indi-
cated as well.

Treatment
The aim of treatment is to attain the best possible 
vision while trying to obtain binocular vision. Treat-
ment depends on the cause. Eye exercises and correc-
tive lenses may be ordered. Some miotics (drugs that
act on the ciliary muscles) may be prescribed to make
accommodation better. Botulinum toxin may be in-
jected into the eye muscle to temporarily paralyze 
the eye muscle. In about 2 months, the medication
wears off, and permanent correction occurs in about
half the cases. Surgical correction may be necessary.
If amblyopia is a problem, treatment often consists of
covering the normal eye, forcing the child to use the
deviating one.

Complementary Therapy
No significant complementary therapy is indicated;
however, children can be encouraged to play with ob-
jects that encourage hand-eye coordination.

CLIENT COMMUNICATION

Family members must be taught the importance of
helping the child follow the treatment plan because
it can be difficult on the child. Patience is needed,
especially if an eye patch is warranted.

Prognosis
In general, the earlier treatment is begun, the more
rapid is the improvement and the more effective is the
treatment. By age 6, the vision in the deviating eye usu-
ally has become so suppressed that treatment is not 
effective and vision loss is permanent.

Prevention
There is no known prevention.
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Figure 17.6  Strabismus: esotropia; exotropia 

*Unspecified strabismus

4451_Ch17_433-456  28/12/15  4:00 PM  Page 444



Eye Inflammations
CONJUNCTIVITIS

ICD-10: H10.9

Description
Conjunctivitis is inflammation of the conjunctiva, the
mucous membrane that lines the inner surface of the
eyelids and the anterior portion of the eyeball. Inflam-
mation causes small blood vessels in the conjunctiva to
become more prominent, giving a pink cast to the
whites of the eyes, hence the term pinkeye. The condi-
tion may be unilateral or bilateral. It is the most com-
mon ocular disease worldwide.

Etiology
Acute, sometimes epidemic, outbreaks of conjunctivitis
are caused by infection from certain viruses or bacteria.
Commonly, the infection is transmitted by the person’s
own hand or by contaminated washcloths or towels.
The infection usually lasts about 2 weeks. Conjunctivitis
also may be caused by irritation from heat, cold, chem-
icals, allergies, or exposure to UV light.

Signs and Symptoms
Conjunctivitis is marked by red, swollen conjunctivae,
which may itch, burn, or cause pain, especially when
blinking. There may be a discharge in one or both eyes
that forms a crust during the night. The eyes may tear
excessively and may be overly sensitive to light, although
conjunctivitis rarely affects vision.

Diagnostic Procedures
Physical examination reveals inflammation of the con-
junctivae. Stained smears of conjunctival scrapings may
reveal monocytes, polymorphonuclear leukocytes, and
macrophages. Culture and sensitivity tests identify the
specific causative organism and indicate appropriate
treatment.

Treatment
Treatment varies depending on the causative agent, but
antibiotic therapy for bacterial conjunctivitis may in-
volve eyedrops or systemic medication. For the viral
form of conjunctivitis, antibiotics are not prescribed,
and the inflammation has to run its course. Often,
warm compresses applied to the eye three or four times
a day for 10 to 15 minutes are recommended.

Complementary Therapy
Using a boric acid compress may offer some relief. Boil
1 teaspoon of boric acid in 1 cup water and let cool.
Soak sterile cotton balls or gauze pads in solution, and
apply over closed eyes for 10 minutes three to four times
daily. Vitamin A (10,000 IU per day), vitamin C (250

to 500 mg twice daily), and zinc (30 to 50 mg per day)
can strengthen the adult immune system and encourage
healing.

CLIENT COMMUNICATION

Educate clients to keep objects and hands away
from the infected eye. Advise clients that any solu-
tion or compress put on or in the eye must be ster-
ile. If children are infected, it is best they stay at
home and not share towels or toys; girls are advised
not to share makeup. Advise clients to wear dark
glasses, if the sun is bothersome.

Prognosis
The prognosis is good if degeneration of the conjunctiva
or corneal damage does not occur. The disease normally
is benign and self-limiting.

Prevention
Prevention involves careful hygiene, proper hand
washing, and the use of clean washcloths and towels
to prevent infection.

UVEITIS
ICD-10: H20.00

Description
Uveitis is inflammation of the uveal tract, which is the
principal vascular connective tissue component of the
eye (iris, ciliary body, choroid). The iris, ciliary body, or
choroid may be affected separately or in combination.
It may occur in the anterior or posterior portion of the
tract. This condition is usually unilateral.

Etiology
Uveitis may be associated with autoimmune disorders,
or it may be idiopathic. Uveitis may be caused by mi-
crobial infections or debilitating diseases, such as AIDS,
tuberculosis, herpes zoster infection, and histoplasmo-
sis, or it may result from improperly healed corneal
abrasions. Allergies, chemicals, trauma, or surgery may
also be the cause.

Signs and Symptoms
Symptoms include pain; intense, unusual intolerance
of light (photophobia); blurred vision; redness;
and dark, floating spots in the vision. The primary
care provider may note severe ciliary congestion,
tearing, and a pupil that is nonreactive when exposed
to light.

Diagnostic Procedures
An ophthalmic examination that includes a slit-lamp in-
spection is necessary for diagnosis. A complete medical
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history likely reveals any underlying medical issues that
relate to the diagnosis.

Treatment
Treatment is specific to the particular type of uveitis and
should be prompt and vigorous. Treatment may involve
wearing dark glasses, using eyedrops to dilate the pupil
and relieve pain, or using steroid eyedrops or ointment
as prescribed. Atropine, an anticholinergic agent that
counteracts the effects of parasympathetic stimulation,
is used so that the pupil remains dilated to reduce the
likelihood of adhesions. If the uveitis is caused by a
body-wide infection, treatment may involve antibiotics
and powerful anti-inflammatory medicines called corti-
costeroids. Analgesics may be prescribed, and intraocular
pressure must be monitored.

Complementary Therapy
See “Complementary Therapy” for conjunctivitis.

CLIENT COMMUNICATION

Clients should wear dark green eyeglasses both in-
side and outside. If uveitis recurs, encourage a good
medical workup to determine the underlying cause.

Prognosis
Most uveitis subsides in a few weeks with treatment. It
may persist despite treatment. Adhesions may develop
that can cause glaucoma, cataracts, or even retinal de-
tachment. Uveitis can recur.

Prevention
There is no known prevention other than prompt
treatment of the infections and debilitating diseases
mentioned previously.

BLEPHARITIS
ICD-10: H01.009

Description
Blepharitis is an inflammation of the edges of the eye-
lids that is commonly ulcerative or nonulcerative, in-
volving hair follicles and glands that open onto the
surface. It is classified into two types: Anterior ble-
pharitis appears on the outside front edge of the eyelid
where eyelashes attach. Posterior blepharitis appears
at the inner edge of the eyelid that is in contact with
the eye. It affects people of all ages, is not contagious,
and generally does not cause any permanent damage
to eyesight.

Etiology
Ulcerative forms of blepharitis usually result from in-
fection by staphylococcal bacteria. Nonulcerative forms

may be due to allergy or exposure to dust, smoke, or
chemical irritants. The condition also may arise second-
ary to an increase in the sebaceous secretion (sebor-
rhea) of the eyelids or pediculosis of the eyelashes or
eyebrows.

Signs and Symptoms
The affected individual may experience burning and itch-
ing and the feeling of a foreign body in the eye. The eyes
usually appear red-rimmed. Both dry and oily scales may
be present on the eyelid margins. For some, blepharitis
causes only minor irritation and itching. However, it can
lead to more severe signs and symptoms such as blurring
of vision, missing eyelashes, and inflammation of other
eye tissue, particularly the cornea.

Diagnostic Procedures
Blepharitis is diagnosed through a comprehensive eye
examination. A medical history may reveal the presence
of any general health problems that may contribute to
the eye problem. External examination of the eye, in-
cluding lid structure and margins, skin texture, and eye-
lash appearance, is important. Evaluation of the lid
margins, base of the eyelashes, and meibomian gland
openings using bright light and magnification helps to
determine the type of blepharitis. Staphylococcal ble-
pharitis frequently exhibits mild sticking together of the
lids, thickened lid margins, and missing eyelashes. Se-
borrheic blepharitis appears as greasy flakes or scales at
the base of eyelashes and some eyelid redness. Ulcera-
tive blepharitis is characterized by matted, hard crusts
around the eyelashes that, when removed, leave small
sores that ooze and bleed. In severe cases, the cornea
may also become inflamed.

Treatment
The key to treating most types of blepharitis is keeping
the lids clean and free from crusts. Warm compresses
can be applied to loosen the crusts, followed by gentle
washing of the eyes. Stopping the use of eye makeup
may be necessary for a period of time. Staphylococcal
blepharitis requires antibiotic treatment. Artificial tear
solutions or lubricating ointments may be prescribed.
Contact lens wearers may have to temporarily discon-
tinue wearing them during treatment.

Complementary Therapy
See “Complementary Therapy” for conjunctivitis.

CLIENT COMMUNICATION

Cleanliness in and around the eyes cannot be over-
stressed. Show clients how to clean the eyelid mar-
gins and keep them free from exudate. Remind
clients to always wash their hands thoroughly prior
to any procedure performed on their eyes.
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Prognosis
The prognosis is good with proper treatment and care,
but some forms of the disease tend to recur and become
chronic, especially the seborrheic type. Blepharitis may
lead to keratitis.

Prevention
Cleanliness and proper eye care are the best preventive
measures for blepharitis.

KERATITIS 
ICD-10: H16.9*

Description
Keratitis is inflammation of the cornea that usually occurs
unilaterally. Trevor John Mills, MD, MPH, Chief of
Emergency Medicine, Veterans Affairs Northern Cali-
fornia Health Care System, reports that approximately
25,000 Americans develop infectious keratitis annually.

Etiology
Keratitis is most frequently due to infection of the
cornea by herpes simplex virus (HSV); by certain bac-
teria, such as Staphylococcus pneumoniae and Pseudomonas
aeruginosa; or by fungi. The condition also may arise
secondary to syphilis. Noninfectious keratitis may be
caused by prolonged exposure to dry air or intense light,
or it may result from corneal trauma.

Signs and Symptoms
Symptoms of keratitis include irritation, tearing, and
photophobia. There may be redness of the eyelid and
conjunctiva or mucopurulent discharge from the eye.
When the cause is HSV-1, an upper respiratory infection
(URI) with facial cold sores may be the precursor. When
prolonged exposure to dry air or intense light is the cause
of keratitis, the symptoms are exhibited about 12 hours
later. The person experiences severe photophobia.

Diagnostic Procedures
Slit-lamp examination of the corneal surface confirms
the diagnosis. Fluorescein staining may reveal the char-
acteristic dendritic ulcer of HSV infection. Vision test-
ing may indicate decreased visual acuity, and the
medical history may reveal a recent URI.

Treatment
Topical treatment with eyedrops and ointment is likely
to be prescribed. Depending on the specific cause, antibi-
otic, antifungal, or antiviral medication may be necessary.
An eye patch may be recommended for a period of time.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

See the Client Communication section in 
“Blepharitis.”

Prognosis
The prognosis is good when the condition is properly
treated, but untreated keratitis may lead to corneal ul-
cerations (a medical emergency) and blindness.

Prevention
The best prevention for keratitis is proper eye care, proper
contact lens usage, and avoidance of offending infections.

COMMON SYMPTOMS OF EYE
DISEASES AND DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Any visual disturbance or change in vision
• Pain or burning in the eye and any of its structures
• Eye redness
• Photophobia
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*Unspecified keratitis

CHAPTER EPISODE—PART II
Emory’s parents offer her Tylenol to ease the discom-
fort and help reduce the fever. Although this seems 
to reduce the symptoms, Emory’s fever returns every
4 hours, just prior to when her next Tylenol dose
would be given. Her mother notices that Emory oc-
casionally pulls on her right ear.

•  What should Emory’s mother do now?
•  Should Emory be taken to her pediatrician’s office at

this time? Justify your response.

Ear Diseases 
and Disorders

Impacted Cerumen

ICD-10: H61.23

Cerumen is the soft, brown, waxy secretion found in the 
external canal of the ear. The ear makes cerumen in order 
to clean itself. Cerumen protects the ear and should not be

Continued
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EXTERNAL OTITIS (SWIMMER’S EAR)
ICD-10: H60.XXX*

Description
External otitis (swimmer’s ear) is inflammation of 
the external ear canal. The ear canal becomes in-
flamed if it has been scratched or if a skin condition
such as eczema is present. If it is the result of a fungal
infection from swimming, it is commonly called
swimmer’s ear.

Etiology
The inflammation may be caused by a bacterial or 
fungal infection or by a dermatologic condition such
as seborrhea or psoriasis. Predisposing factors include
swimming or bathing in contaminated water or
trauma to the ear canal from attempts to clean or
scratch the ear. The frequent use of earphones,
earplugs, or earmuffs may create a favorable environ-
ment within the ear canal in which bacteria and fungi
may propagate. The most common bacterial infections
are caused by Staphylococcus aureus and Pseudomonas
species. Aspergillus is the most common fungus to
cause external otitis.

Signs and Symptoms
Pain, pruritus, and a red, swollen ear canal are common
presenting symptoms. Drainage from the ear may be 
either purulent or watery and may be foul-smelling.

Diagnostic Procedures
An otologic examination confirms the diagnosis.
White blood cell count may be normal or elevated. 

A bacterial culture of ear canal scrapings, as well as
sensitivity tests, may be carried out if an infection is
suspected.

Treatment
Antibiotics and analgesics may be prescribed. The 
ear must be kept dry and clean, and it should be 
protected from trauma. Eardrops or ointments may
be instilled. Heat compresses may reduce the pain to
the area.

Complementary Therapy
A known remedy for swimmer’s ear involves making a
solution of a large pinch of powdered boric acid
dropped into 1 pint of ethyl alcohol (not methyl alco-
hol). After shaking well, fill an eyedropper with the
mixture and fill the ear with it. Let it sit for a minute,
then turn the head to drain. Do this one more time and
wipe any excess liquid off. Repeat three times a day for
5 days.

CLIENT COMMUNICATION

If clients are swimmers, suggest the use of
earplugs. If symptoms reappear or persist, instruct
clients to see their primary care provider for
prompt treatment.

Prognosis
External otitis tends to recur and become chronic.
When untreated, it can cause hearing loss.

Prevention
Prevention includes wearing earplugs when swimming,
bathing, or showering. To minimize the risk of trauma
to the ear canal, clients should not clean the ear with
any foreign objects.

OTITIS MEDIA
ICD-10: H66.90

Description
Otitis media is an accumulation of fluid within the
middle ear. The condition is subclassified into either
serous or suppurative, according to the composition
of the accumulating fluid. In serous otitis media, the
fluid is comparatively clear and sterile, secreted from
the membranes lining the inner ear. In suppurative oti-
tis media, the fluid is the product of pus-producing
bacteria. The pressure from the accumulating fluid, in
either form of the condition, may be sufficient to oc-
casion temporary hearing loss. Both serous and suppu-
rative forms of the disease may occur as acute or
chronic conditions. Otitis media is most common
among children.
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Impacted Cerumen—cont’d

routinely removed unless impacted. Abnormal accumulation
and eventual impaction of cerumen within the ear canal can
cause temporary hearing loss. Cerumen may accumulate be-
cause of dryness and scaling of the skin or excessive hair in the
ear canal. Individuals with narrow or tortuous ear canals may
be predisposed to the condition. Common symptoms are
gradual loss of hearing, tinnitus, or a feeling of fullness in
the ear. When cerumen adheres to the wall of the canal, it can
be softened by repeated instillation of oil eardrops or hydrogen
peroxide and then irrigated with water. Suction may also be
used to remove wax, especially with clients who have narrow
ear canals, eardrum perforation or tube in their ears, or an im-
mune deficiency. Under no circumstances should cotton-
tipped swabs or hairpins be pushed into the ears to try to
remove the wax. Oral jet irrigators and ear candling are not
recommended.
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Etiology
Acute serous otitis media may occur spontaneously or
following an upper respiratory tract infection. It also
may be occasioned by rapid changes in atmospheric
pressure, such as when flying or diving, or by allergic
reactions. The chronic form of serous otitis media may
develop from the acute condition, or it may result from
the overgrowth of adenoidal tissue or chronic sinus 
infections. Suppurative otitis media is caused by the 
introduction of pyogenic microorganisms into the mid-
dle ear, usually Haemophilus influenzae, S. pneumoniae,
or Moraxella catarrhalis. The condition often follows the
flu or a cold and may be induced by overly forceful nose
blowing. Swimming in contaminated water also may
result in a middle ear infection.

Variations in the structure or function of the eu-
stachian tubes may strongly predispose an individual 
to the development of otitis media. Narrowing or con-
striction of the eustachian tubes may interfere with the
normal drainage of secretions from the middle ear. In-
dividuals with eustachian tubes that are shorter, wider,
or more horizontally placed than normal may be more
prone to infectious forms of otitis media.

Signs and Symptoms
The symptoms vary with the severity of the infection.
A person with serous otitis media usually experiences
only a sensation of fullness or pressure in the affected
ear, along with varying degrees of hearing impair-
ment. Suppurative otitis media, on the other hand, is
usually manifested by pain in the affected ear and is
often accompanied by general symptoms of infection
such as fever and chills. Both conditions may cause
dizziness.

Diagnostic Procedures
Examination of the affected ear with an otoscope re-
veals bulging of the eardrum. Often the eardrum has a
cherry-red discoloration. Fluid bubbles may be dis-
cernible behind the eardrum. The individual’s WBC
count is usually elevated in cases of suppurative otitis
media.

Treatment
Antibiotics are ordered to control suppurative otitis
media, and analgesics may be prescribed to relieve pain
and discomfort of either form. Recently, many primary
care providers have been opting not to use antibiotics 
except in the most severe cases. Decongestants may be or-
dered to promote drainage. In severe cases, drainage may
be accomplished by needle aspiration; by surgical incision
of the tympanic membrane, a procedure called myrin -
gotomy; or by surgery to correct the eardrum, called
tympanoplasty. For chronic forms of otitis media, the
acute attacks must be treated as previously described, but
surgery, such as myringoplasty and tympanoplasty, may

also be necessary. In some cases, especially in children,
tubes are surgically inserted into the tympanic membrane
to equalize pressure between the atmosphere and the
middle ear. In most cases, the tubes are removed after 
6 to 18 months, or they may fall out on their own.

Complementary Therapy
Stollery Children’s Hospital at the University of Al-
berta published research data from studies indicating
that complementary therapy may help children with
ear infections. Most of the studies, however, had sig-
nificant limitations that made it difficult to offer ad-
vice based on their conclusions, whether positive or
negative.

CLIENT COMMUNICATION

It must be stressed that clients should finish their
course of antibiotics even when they are feeling
well. Follow-up care is needed especially in cases
when the infection recurs. Instruct in any preoper-
ative and postoperative care that may be necessary.
Children especially need to understand procedures
and special care. Many infections are becoming 
difficult to treat because of their increasing resist-
ance to antibiotics, due to an unnecessary overpre-
scribing of antibiotics. (See Chapter 4 section on
antimicrobial resistance). 

Prognosis
The prognosis for an individual with either form of
acute otitis media usually is good if he or she receives
prompt treatment. Chronic otitis media, however, may
lead to scarring, adhesions, and severe ear damage with
hearing loss.

Prevention
Prompt treatment of any URI infection and otitis media
is recommended.
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CHAPTER EPISODE—PART III
Despite continuing to give Emory Tylenol every 
4 hours, Emory’s parents have decided to take her to
the pediatrician’s office to be evaluated. Emory’s fever
has now persisted for nearly 4 days. Emory is pulling
on her right ear often and is extremely fussy.

•  What equipment do you think Emory’s pediatrician will
use to examine her?

•  What might the pediatrician find upon examination of
Emory?

•  What kind of medication might be prescribed to
Emory to treat the findings?
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OTOSCLEROSIS
ICD-10: H80.23

Description
Otosclerosis is a metabolic imbalance that causes new
bone to grow over the end of the stapes, especially
around the oval window, with resulting immobilization
of the stapes. Eventually the bone becomes fixed and
no vibration occurs, eliminating the transfer of sound
to the inner ear and causing permanent hearing loss.
The disease occurs primarily among women, usually
appearing between ages 15 and 40 and affects about 
3 million Americans.

Etiology
Otosclerosis is an idiopathic condition, but because the
disease shows a familial pattern, genetic factors are sus-
pected. This condition is often aggravated by pregnancy.

Signs and Symptoms
A gradual bilateral hearing loss of low tones and/or soft
sounds is the first sign. Tinnitus may accompany the
condition. Affected clients may turn their head to hear
better or may notice they cannot use the telephone on
the affected ear.

Diagnostic Procedures
Basic hearing tests are conducted with a tuning fork.
Clients demonstrate a conductive hearing loss, and a
Rinne test determines if the bone conduction is better
than the air conduction. A Weber test identifies the ear
with the greater conductive hearing loss.

Treatment
In the early or mild stages of otosclerosis, the only treat-
ment may be hearing aids. However, as the calcium
buildup on the stapes progresses, hearing loss becomes
more severe. Sodium fluoride tablets may help prevent
the progression of otosclerosis, but only if the condition
has also affected the inner ear. There is hope that con-
tinued bone-remodeling research may be able to identify

potential new therapies. At some point, surgery is indi-
cated. The ear that is most affected may undergo 
excision of the stapes, or stapedectomy, and a pros-
thesis will be inserted. The other ear may need the same
surgery later. About 85% of clients report a good im-
provement in hearing following surgery.

Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Clients may need help adjusting to the hearing loss.
If surgery is needed, prepare clients for possible bal-
ance disturbances and the sensation of spinning
around in space (vertigo) for a short time following
surgery.

Prognosis
The prognosis improves following surgery, although
some degree of lasting hearing impairment is charac-
teristic of the disease.

Prevention
There is no known prevention for otosclerosis.

MOTION SICKNESS
ICD-10: T75.3XXA*

Description
Motion sickness consists of nausea, vomiting, and ver-
tigo induced by irregular or rhythmic movements,
such as may occur during airplane, boat, or automobile
travel.

Etiology
This disorder is caused by any motion capable of dis-
turbing the equilibrium of the organs of balance in the
inner ear (the semicircular canals). Strong emotions,
such as fear and grief, and digestive upset or offensive
odors may exacerbate the problem.

Signs and Symptoms
An individual affected by motion sickness may expe-
rience loss of equilibrium, nausea, vomiting, dizzi-
ness, diaphoresis, pallor, headache, and anorexia.
Symptoms may disappear almost immediately after
the inciting motion has ceased, or they may persist
for hours or days.

Diagnostic Procedures
Diagnosis is made by history and complaints made by
the client.
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Perforated Eardrums

Perforated eardrums can be caused by serious infections or
injury and trauma. Most will heal spontaneously within
about 3 months. However, if a dirty item such as a stick
caused the injury, antibiotics are likely necessary. If healing
fails, a tympanoplasty to repair the eardrum may be re-
quired. The perforated eardrum can also be treated with a
myringoplasty, where a tissue graft is used to seal the hole.
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Treatment
Ongoing attacks of motion sickness usually are suc-
cessfully treated with antihistamines, antiemetics, 
or sedatives. A transdermal medicated patch may be
suggested.

Complementary Therapy
While results are mixed, ginger may prevent or ease
the symptoms of motion sickness. It can be taken as
fresh ginger tea, slices of candied ginger, ginger
candy, ginger gum, or powdered ginger in capsules.
Relaxation breathing exercises have been known to
assist as well.

CLIENT COMMUNICATION

Clients should avoid exposure to the offending 
motion whenever possible. They should keep the
following in mind when traveling:

• On a ship, seek a cabin in the front, the middle,
or the upper deck.

• On a plane, seek a seat over the front edge of
the wing; let the air vent flow to the face.

• On a train, sit near the front and next to a 
window; face forward.

• In an automobile, drive or sit in the front 
passenger’s seat.

• Focus on the horizon or a distant object; do not
read.

• Keep the head still or rested against the seat
back.

• Do not smoke or sit near smokers.
• Avoid greasy, spicy foods and alcohol.
• Take an over-the-counter antihistamine 30 to

60 minutes before travel.
• Consider the transdermal patch.
• Dry soda crackers and a carbonated beverage

may help settle the stomach.

Prognosis
Although the condition may be severe enough to be
debilitating for some, the symptoms of motion sickness
usually disappear with the restoration of equilibrium.

Prevention
For more information than provided here, the Centers
for Disease Control and Prevention produces the CDC
Health Information for International Travel (commonly
called the “Yellow Book”) with detailed information
about medications that might be prescribed for the pre-
vention of motion sickness.

MÉNIÈRE DISEASE
ICD-10: H81.0

Description
Ménière disease is a chronic inner ear syndrome marked
by attacks of vertigo, progressive deafness, tinnitus, and
a sensation of fullness in the ears. The condition usually
appears in persons between ages 40 and 50.

Etiology
The cause of Ménière disease is not known, but the dis-
ease process appears to destroy the hair cells within the
cochlea. Experts on Ménière disease think that a rupture
of the membranous labyrinth allows the endolymph to
mix with perilymph, causing the symptoms of Ménière
disease. Scientists are investigating several possible
causes, such as noise pollution and viral infections, as
well as biological factors.

Signs and Symptoms
The classic symptoms are severe vertigo, tinnitus, and
sensorineural hearing loss. An acute attack of vertigo
may cause nausea, vomiting, sweating, and loss of bal-
ance. These attacks may occur several times a year, but
remissions also can last several years.

Diagnostic Procedures
When all three classic symptoms are present, the diag-
nosis is not difficult. Further testing using audiometry
and radiographs of the internal meatus of the ear may
be necessary. The primary care provider may request an
MRI to rule out brain involvement. Accurate measure-
ment and characterization of hearing loss are of critical
importance in the diagnosis of Ménière disease.

Treatment
There is no cure for Ménière disease. A salt-free diet,
diuretics, antihistamines, and mild sedatives are help-
ful in long-term care. Changes in medications that 
either control allergies or improve blood circulation in
the inner ear may help. Eliminating tobacco use and
reducing stress levels are more ways some people can
lessen the severity of their symptoms. If the disease
persists and causes debilitating vertigo, surgical inter-
vention may be necessary. Labyrinthectomy (removal
of the inner ear sense organ) can effectively control
vertigo but sacrifices hearing. Vestibular neurectomy,
selectively severing a nerve from the affected inner ear
organ, usually controls the vertigo and preserves hear-
ing but carries surgical risks. Recently, the adminis-
tration of the ototoxic antibiotic gentamicin directly
into the middle ear space has gained popularity world-
wide for the control of the vertigo of Ménière disease.
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Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

Instruct clients on what foods are low in sodium,
with a dietary goal of fewer than 2,000 mg per day.
Be sure clients are aware of side effects of any pre-
scribed medication.

Prognosis
The prognosis varies, but usually recurrent attacks over
several years lead to residual tinnitus and hearing loss.

Prevention
There is no known prevention for Ménière disease.

HEARING LOSS AND DEAFNESS
ICD-10: H91.90

Description
Hearing loss can involve one or both ears and can be
mild, moderate, or severe. Approximately 17% (36 mil-
lion) of American adults report some degree of hearing
loss. Hearing loss more commonly affects elderly peo-
ple and is part of the aging process. Currently, 50% of
people over age 75 have hearing difficulties. It is esti-
mated that by 2050, about one-fifth of the population
will be age 55 or older.

Etiology
Deafness can occur at any age. In children, deafness
may be congenital and may be transmitted as a domi-
nant, autosomal-recessive, or sex-linked recessive trait.
It may also be due to trauma, toxicity, or infection dur-
ing pregnancy or delivery. The most common cause of
deafness in children is otitis media, meningitis, and
Down syndrome. Deafness in children can contribute
to difficulties in the development of language skills.

In adults, the cause of the hearing loss may be idio-
pathic. It tends to be familial. The many causes include
infection, ototoxic drugs, exposure to noise, tumors,
trauma, and the aging process. It can result from otoscle-
rosis, Ménière disease, or a sensorineural loss with dam-
age to the cochlear or vestibulocochlear nerve. A mixed
hearing loss (conductive and sensorineural loss) and a
functional loss (psychogenic) may occur. A functional
loss is usually the result of an emotional disturbance.

Signs and Symptoms
Early symptoms usually include difficulty in hearing in
a large group, tinnitus, and having to turn up the tele-
vision volume. If the hearing impairment is moderate
to severe, there may be personality and attitude changes.
Sometimes a hearing loss affects the person’s safety
when a fire alarm or someone uninvited entering the
home cannot be heard. Most individuals with a hearing
loss do not notice the loss; family members and friends
usually bring it to their attention.

Diagnostic Procedures
The goals in evaluating the hearing loss are to determine
the nature of the hearing impairment (conductive
and/or sensorineural), its severity, the anatomy of the
impairment (external ear, middle ear, inner ear, or cen-
tral nerve pathway), and the etiology. A history and
physical examination will assist in the diagnosis. The
Weber and Rinne tuning fork tests help to differentiate
the diagnosis. An audiological examination is ordered.
A CT or MRI scan may be prescribed to rule out tu-
mors or other abnormalities.

Treatment
In general, conductive hearing losses can be treated sur-
gically, whereas the sensorineural hearing losses are per-
manent. Surgery may be tympanoplasty or stapedectomy.
Hearing aids may be ordered. Technology has greatly
improved all types of hearing aids. Assistive devices are
available for lectures and theater. Cochlear implants
might be performed if the hearing loss is severe and
hearing aids are not helping. These prostheses convert
sound energy to electrical energy and can be used to
stimulate the eighth nerve directly. Usually within 3 months
of implantation, the person understands speech without
visual cues.
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Complementary Therapy
No significant complementary therapy is indicated.

CLIENT COMMUNICATION

When talking to someone with a hearing loss,
face the person and get his or her attention before
speaking. When someone is wearing a hearing
aid, there usually is no need to speak louder, but
speaking more clearly and slowly is helpful. Many
hard-of-hearing people lip-read. If asked to repeat
what is said, rephrase the statement. Remember,
a hearing aid makes the sounds louder but does
not improve a person’s ability to discriminate
words or understand speech.

Prognosis
The prognosis is dependent on the cause of the hearing
loss or deafness. If the loss is conductive, the hearing
generally returns to normal once it is treated, whereas
if the loss is sensorineural, no treatment is curative.
Hearing aids are required.

Prevention
Exposure to loud noises, especially via headsets or heavy
machinery, should be avoided. Ear protection should be
worn as a preventative measure. Good ear hygiene is es-
sential. Yearly auditory examinations are recommended.
Prompt treatment of ear infections is good prevention.

COMMON SYMPTOMS OF EAR
DISEASES AND DISORDERS
Individuals may present with the following common
symptoms, which deserve attention from health-care
professionals:

• Hearing loss
• Tinnitus

• Ear pressure
• Loss of balance
• Pain
• Dizziness

SUMMARY
The senses, specifically sight and sound, provide es-
sential information about the environment. With de-
creased or lost sight or hearing, activities of daily
living can be affected drastically. Many assistive de-
vices exist to help. Health-care professionals must be
aware of the challenges clients face without sight and
hearing because teaching is an essential aspect of
treatment. Many diseases and disorders of the eye and
ear are preventable and treatable. Again, education is
necessary.
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ONLINE RESOURCES
Complementary and Alternative Research and Education Pro-

gram

http://www.care.ualberta.ca/en/~/media/care/Resources/
OtitisMedia2011.pdf

Motion sickness medications

http://wwwnc.cdc.gov/travel/yellowbook/2010/chapter-2/motion-
sickness.aspx

Strabismus

http://www.strabismus.org

CASE STUDIES
Case Study 1

During a general physical examination, Marmie Smith, a
60-year-old woman, complains of what appears to be a
painless, gradual loss of sight. In response to questions,
Marmie reports that she perceives halos around most light
sources, such as lamps and headlights. The primary care
provider notes that her eyes have a white cast to them.

Case Study Questions
1. What condition is likely indicated by these signs and

symptoms?

2. What treatment options and/or recommendations will
the primary care provider have to consider?

Case Study 2

A mother notices that her preschooler, Darlene, doesn’t
always respond when called. It also seems that Darlene
sits very close to the television and turns the volume up
quite high. The mother suspects a hearing problem.

Case Study Questions
1. What ear diseases or disorders might cause hearing

loss in a young child?

For more resources and to sharpen your skills
with interactive exercises, visit DavisPlus at
http://davisplus.fadavis.com. Keyword Tamparo.
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2. What treatments might be ordered for the various
possible diseases?

3. Discuss the prognosis for each possible ear disease.

Case Study 3

Eileen McCannes, a 35-year-old woman, slowly be-
gins losing her hearing. Three years later, she visits an
otologist, who performs an examination, including an
audiogram. The results are clear; Eileen has a moder-
ate hearing loss. The otologist prescribes in-the-ear

hearing aids. With some effort, Eileen learns to hear
with the aids. Eileen is now 55 years old, her hearing
continues to worsen, and she has a severe hearing loss
with behind-the-ear hearing aids. She reads lips.

Case Study Questions
1. What can Eileen expect as she ages?
2. What can be done to facilitate Eileen hearing when she

goes to her medical clinic?
3. Where will Eileen have more trouble hearing?
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REVIEW QUESTIONS
Matching
Match each of the following definitions with its correct
term:

1. Cerumen

2. External otitis

3. Otitis media

4. Otosclerosis

5. Tinnitus

6. Ménière disease

7. Uveitis

8. Hyperopia

9. Blepharitis

10. Cataract

Short Answer
1. What is the name of the most common bacteria or 

fungus that causes swimmer’s ear?

2. Can you identify the common treatments for otitis
media?

3. What is one important teaching tip for a client with a
hearing loss or deafness?

4. In macular degeneration, what are client communications
for the health-care professional?

5. When a client has an eye infection, what are some of
the preventive measures a health-care professional can
suggest?

Multiple Choice
Place a checkmark next to the correct answer:

1. What is another name for a stye?

a. Abrasion

b. Macula

c. Drusen

d. Hordeolum

2. For which eye disease is an intraocular lens likely to be
implanted or fitted?

a. Corneal abrasion

b. Macular degeneration

c. Cataract

d. Retinal detachment

3. A tonometer, ophthalmoscopic inspection, and periodic
vision-field testing will be ordered in which of the fol-
lowing eye diseases?

a. Macular degeneration

b. Glaucoma

c. Cataract

d. Uveitis

4. You use the term swimmer’s ear with your client; what
term do you put in the medical chart?

a. External otitis

b. Otitis media

c. Otosclerosis

d. Ménière disease

5. How is deafness best described?

a. Occurs only with old age

b. Generally caused by injury to the ear

c. Refers only to a sensorineural problem

d. Is always genetic
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a. Earache or inflammation of
middle ear

b. Noise or ringing in ear

c. Opacity of crystalline lens
of the eye

d. Causes severe vertigo

e. Swimmer’s ear

f. Farsightedness

g. Hearing loss due to aging

h. Ear wax

i. Spongy bone in labyrinth’s
capsule

j. Inflammation of the uveal
tract

k. Inflammation of the 
cornea

l. Inflammation of edges 
of the eyelids
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Discussion Questions/Personal Reflection
1. Identify what a primary care provider looks for in a

physical examination of both the eye and the ear.

2. Describe the prognosis for strabismus.

456 Diseases of the Human Body

4451_Ch17_433-456  28/12/15  4:00 PM  Page 456



A
acid perfusion test: One test used to measure

esophageal function. This test reproduces the pain
of heartburn by placing a nasogastric tube into one
nostril down into the esophagus. A dilute solution
of hydrochloric acid is sent down the tube, followed
by a saline solution.

alanine aminotransferase (ALT): Test used to check
for liver damage; it measures the amount of ALT
enzyme in a blood sample taken via venipuncture.

allergy testing: Skin test for identifying allergens to
confirm allergic contact sensitization. Types include:
intradermal test: A small amount of allergen is in-

jected into the skin; more sensitive than the skin
prick test.

skin patch test: The suspected substance is applied
to an adhesive patch that is placed on the skin
for 24 to 72 hours.

skin prick test: A drop of solution containing a pos-
sible allergen is place on the skin where a series of
scratches or needle pricks have been made.

amniocentesis: Surgical puncture of the amniotic sac,
which surrounds the fetus in utero, to remove 
amniotic fluid; can detect genetic disorders and
evaluate an adverse uterine environment.

Amsler chart: Grid that looks similar to graph paper
with horizontal and vertical lines. The person with
macular degeneration may notice distortion of the
grid pattern, such as bent lines and irregular box
shapes, or a gray-shaded area.

angiography: Radiographic visualization of blood ves-
sels, with or without the injection of a radiopaque
material. Common types include cerebral, coronary,
renal, pulmonary, and abdominal angiography.

ankle-brachial index (ABI): Used to check for periph-
eral arterial disease of the legs; it predicts the severity
of the disease.

anorectal function test: Evaluates bowel muscle 
function.

anorectal manometry: Test to measure anal sphincter
muscles, rectal sensation, and neural reflexes neces-
sary for normal bowel movement.

antibody titers: Measures the amount of antibody
against a particular antigen in the blood taken via
venipuncture.

anti-DNA antibodies: Measures antinative DNA 
antibody levels in a serum sample obtained by
venipuncture.

antinuclear antibody (ANA): Diagnostic test to help
screen for autoimmune disorders, especially of sys-
temic lupus erythematosus (SLE) for which periph-
eral blood smears are taken and a fluorescein-tagged
antihuman gamma globulin is used. If the LE factor
is present, the specimen will fluoresce.

antistreptolysin O (ASO) titer: Blood test to meas-
ure antibodies against antistreptolysin O that is 
produced by group A Streptococcus.

arterial blood gases (ABGs): Percutaneous arterial
puncture is made to assess the gas exchanges 
of oxygen and carbon dioxide in the lungs by 
measuring the partial pressures of oxygen and 
carbon dioxide.

aspartate aminotransferase (AST): Venipuncture is
performed to measure this cardiac enzyme. Aspar-
tate aminotransferase is essential to energy produc-
tion; used to detect recent myocardial infarction, to
differentiate acute hepatic disease, and to monitor
clients with cardiac and hepatic disease. May be
performed at the same time as ALT.

audiogram: Record made by a delicate instrument,
the audiometer, of the threshold of hearing; 
identifies a person’s hearing ability.

auscultation and percussion (A & P): Auscultation 
is listening to the sounds within the body, usually
using a stethoscope. Percussion is using the finger-
tips to tap the body lightly to determine size, posi-
tion, and consistency of body structures and fluids.

B
barium (contrast) enema: (Also called a lower GI.)

Radiograph of the lower gastrointestinal tract; 
barium, given as an enema, is the contrast medium.

barium (contrast) swallow: (Also called an upper GI.)
Radiograph of the upper gastrointestinal tract; 
barium, given by mouth, is the contrast medium.

bilirubin levels: Blood test to determine the level of
bilirubin in the circulating blood; venipuncture is
used to obtain the blood sample.

biopsy: Test that removes cells or tissues for examina-
tion to determine presence or extent of disease.

Diagnostic Procedures
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blood glucose testing: Measures the amount of glu-
cose in the blood; common for detecting diabetes
or prediabetes. Types of tests include:
fasting glucose (FBS): Done when the client has

not eaten for 8 hours.
oral glucose tolerance test: Measures blood glu-

cose after a person fasts for at least 8 hours 
and 2 hours after drinking a liquid containing 
75 grams of glucose dissolved in water.

random blood sugar (RBS): A number of random
blood glucose tests are taken throughout the day,
regardless of when a meal was consumed.

2-hour postprandial blood sugar: Measures blood
glucose 2 hours after a meal.

blood pressure: Measures cardiac function; records
the blood force on peripheral arteries during the
cardiac cycle; stethoscope and sphygmomanometer
are used.

blood serum for hormones: Radioimmunoassay (see
radioimmunoassay) and competitive protein binding
are two testing methods commonly used to meas-
ure serum hormone levels; blood samples are care-
fully drawn so as to correspond with or avoid times
of peak secretions for the particular hormones
being tested.

blood smear: A drop of blood is placed on a slide and
examined microscopically; examination of blood
cells is helpful in diagnosing many diseases.

blood urea nitrogen (BUN): Measures nitrogen in
the blood coming from urea; performed to deter-
mine how well kidneys are functioning.

body mass index (BMI): Measures body fat based 
on height and weight as applied to adults. 

bone marrow biopsy: Bone marrow fluid and 
cells can be removed through aspiration or 
needle biopsy of bone tissue; examination gives 
important data about blood disorders.

bone mineral density (BMD): Test that measures
bone mineral density to diagnose osteoporosis.
BMD determines the amount of mineralized tissue
in grams per square centimeter in the area of bone
scanned. (See dual-energy x-ray absorptiometry
[DEXA]).

bone scintiscan: Nuclear imaging test (using radioac-
tive materials injected into a vein) to help diagnose
bone disease or detect bone cancer.

bronchial washings: A procedure in which saline is
instilled through a bronchoscope as cells and 
microorganisms from the upper airways are aspi-
rated into a trap; material is then centrifuged,
stained, and examined by microscopy or cultured 
if infection is suspected.

bronchoscopy: Visualization of the larynx, trachea,
and bronchi through a metal or fiber-optic scope
with a light; also used for bronchial washings, 
removal of foreign bodies, and biopsy.

C
caloric test: This test uses water temperature differences

to diagnose acoustic nerve damage.
carbon 13 (13C) urea breath test: Breath test for 

detecting bacteria in persons with dyspepsia 
and ulcer-like symptoms.

carcinoembryonic antigen (CEA): Blood test used 
to monitor the effectiveness of cancer therapy; 
also helps determine how widespread the cancer
(especially colon and rectal cancer) is.

cardiac catheterization: Catheter is passed into the
right (veins to inferior vena cava) or left (arteries to
the aorta) side of the heart; can determine blood
pressure and blood flow in the heart.

cardiac enzymes: See creatinine phosphokinase (CPK)
and aspartate aminotransferase.

cardiac stress test: Evaluates the heart and vascular
system during physical exercise; helpful in identify-
ing partial blockage to coronary arteries.

catheterization of ejaculatory ducts: Catheter is
passed into the ejaculatory ducts to determine
blockage or disease.

cerebral angiography: (See angiography.) Radi-
ographic visualization of blood vessels of the brain
after injection of radiopaque material into the 
arterial bloodstream. CT scan is a less hazardous
procedure and is more commonly used.

cerebrospinal fluid (CSF) analysis: Lumbar puncture
between the third and fifth lumbar vertebrae is
commonly used to measure CSF pressure and 
to obtain CSF to diagnose viral or bacterial 
meningitis, brain tumor and hemorrhages, 
and chronic central nervous system infections.

chemistry screens: Tests performed on blood to 
determine values of any number of factors, such 
as calcium, phosphorus, creatinine, uric acid, 
cholesterol, total protein, alkaline phosphatase, 
glucose, blood urea nitrogen, and sodium.

cholecystogram: Used to detect biliary tract disease. 
A series of radiographs of the gallbladder is taken
after the ingestion of contrast medium.

chorionic villus sampling (CVS): Prenatal test of
chorionic villi sample removed from the placenta to
provide information about the genetic makeup of
the fetus.

colonoscopy: Visual examination of the lower bowel
with a colonoscope. Biopsy and surgical excision
can be accomplished through the scope.

colorectal transit study: A test to evaluate colon
function and motility; helps in diagnosis of patho-
logical constipation.

complement-fixation test: Common blood assay
used to determine if antigen-antibody reactions
have occurred; it can measure the severity of an
infection.
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complete blood cell count (CBC): Venipuncture
usually is performed to give a complete picture of
all the blood’s formed elements. A CBC usually
includes hemoglobin, hematocrit, red and white
blood cell counts, and a differential white blood
cell count.

complete neurological examination: Series of tests
and procedures to assess functioning of cranial
nerves, motor and sensory systems, and superficial
and deep tendon reflexes.

computed tomography (CT) scan: Noninvasive 
radiographic technique more sensitive than con-
ventional radiography; a scanner and detector circle
the client while sending an array of focused x-rays
through the body; allows a specialist to distinguish
tumors, abscesses, hemorrhages, and white and
gray brain tissue.

computed tomography angiogram (coronary): A
technique that noninvasively determines if fatty 
deposits or calcium deposits have built up in the
coronary arteries.

creatinine phosphokinase (CPK): Venipuncture is
performed to measure CPK, an enzyme that speeds
up the creatine-to-creatinine transformation in
muscle cells and brain tissue. Its purpose is to 
detect acute myocardial infarction or reinfarction
and evaluate chest pain and skeletal muscle 
disorders.

cryoablation: Destruction of tissue.
culture and sensitivity: Withdrawing of tissue or

fluid, placing it on a suitable culture media, and de-
termining whether or not bacteria grow. If bacteria
do grow, they are identified by bacteriologic meth-
ods. Tests are then done to determine the suscepti-
bility of the client’s bacterial infection to antibiotics.
A viral culture will detect viral growth in a sample.

cystoscopy: Urinary bladder is distended with water 
or air while the client is sedated. Examination 
of the bladder with a fiber-optic scope is done to
obtain biopsy samples and to remove polyps. 
(See voiding cystoscopy.)

cystourethrography: Radiographic examination of 
the bladder and urethra by use of contrast media
cytology during urination.

D
DNA testing: This test allows determination of her-

itage through the examination of deoxyribonucleic
acid in a person’s cells.

Doppler ultrasonography: Noninvasive test evaluat-
ing blood flow in the major veins and arteries of
arms, legs, and extracranial cerebrovascular system.
A handheld transducer directs high-frequency
sound waves to the area being tested. Transcranial
Doppler (TCD) is a test to measure the velocity of
blood flow through blood vessels in the brain.

dual-energy x-ray absorptiometry (DEXA): Test to
measure bone mineral density at sites especially
susceptible to fracture to diagnose osteoporosis 
before any fractures occur. (See bone mineral 
density test.)

dynamic infusion cavernosometry and cavernosog-
raphy (DICC): Test that pumps fluid into the
penis at a known rate and pressure. It measures the 
vascular pressure in the corpus cavernosum during
an erection. Cavernosography injects a contrast
material prior to x-ray to visualize any leakage. 

E
echocardiography: Noninvasive diagnostic test using

ultrasound to visualize internal cardiac structures.
A special transducer is placed on the client’s chest,
and it directs ultra-high-frequency sound waves 
toward cardiac structures, which reflect these
waves. The echoes are converted to electrical 
impulses and displayed on an oscilloscope.

ejaculatory or semen analysis: Uses semen specimen
to evaluate the volume of seminal fluid, sperm
count, and sperm motility; also used to detect
semen on a person who has been raped, identifying
the blood group of an alleged rapist, or to prove
sterility in a paternity suit.

electrocardiography (ECG): Recording of electric
currents emanating from the heart muscle. 
Electrodes are placed on the client to obtain 
the reading.

electroencephalography (EEG): Recording of elec-
tric currents developed in the brain by placing elec-
trodes on the skull.

electrolyte analysis: Analysis of electrolytes (sodium,
potassium, chloride, and bicarbonate) to evaluate
fluid and acid-base status.

electrooculography (EOG): Electrodes placed on
the skin next to the eyes to measure changes 
between the front and back of the eyeball as 
the eye moves; can detect retinal pigment 
epithelium dysfunction.

electromyography (EMG): The process of creating a
graphic recording of muscle contraction as a result
of electrical stimulation.

ELISA (enzyme-linked immunosorbent assay):
Rapid enzyme immunochemical assay method in
which either an antibody or antigen can be coupled
to an enzyme. Used to detect certain bacterial anti-
gens and antibodies as well as hormones. One of
the primary diagnostic tests for many infectious
diseases, including HIV.

endomysium antibody (EMA): This test helps to 
determine how effective a gluten-free diet is for 
an individual with celiac disease.

endoscopic retrograde cholangiopancreatography
(ERCP): Radiographic examination of the 
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pancreatic ducts and hepatobiliary tree after injec-
tion of a contrast medium into the duodenal
papilla. It is used to diagnose pancreatic disease.

endoscopy: Visual inspection of any cavity of the
body by means of an endoscope.

Epworth sleepiness scale (ESS): Measures daytime
sleepiness by use of a short questionnaire. (See
multiple sleep latency test [MSLT].)

erythrocyte sedimentation rate (ESR): Blood speci-
men is obtained by venipuncture to measure the
time required for erythrocytes in whole blood to
settle to the bottom of a vertical tube; may be one
of the earliest disease indicators.

esophageal acid testing: A test to determine the
amount of acid in reflux. The 24-hour esophageal
pH test is performed by passing a catheter through
the nose into the esophagus. A sensor on the tip of
the catheter senses acid and records over a 24-hour
period; recorder is attached to the other end of the
catheter, which is wrapped around the ear and 
attached to the recorder at the waist. (See acid 
perfusion test.)

esophageal manometry: A test to measure the pres-
sure inside the lower part of the esophagus. A
thin, pressure-sensitive tube or esophageal probe
is passed through the mouth or nose into the
stomach. The tube is pulled slowly back into the
esophagus and measures the muscle contractions
along the way.

esophagogastroduodenoscopy: Upper barium 
swallow.

exfoliative cytology: Microscopic examination of cells
that have shredded or scaled off the surface epithe-
lium. The cells are obtained from sputum, lesions,
secretions, urine, aspirations, smears, or washings.

F
fluorescein angiography: This eye test uses special

dye and a camera to visualize blood flow in the
retina and choroid.

fluorescent treponema antibody-absorption test
(FTA-ABS): Serum or CSF test that provides the
most sensitive treponemal antibodies in all stages 
of syphilis.

G
gastric analysis: Evaluates gastric function by measur-

ing the contents of a fasting client’s stomach for
acidity, appearance, and volume.

gastroscopy: Inspection of the stomach interior using
a gastroscope.

Glasgow coma scale: The test provides a score in the
range 3 to 15; the sum of the scores obtained from
three categories measures consciousness.

glucose tolerance test: Checks to determine how 
the body metabolizes glucose. Blood is drawn 

before and after a glucose-containing liquid is
swallowed.

glycated hemoglobin test (A1c): Measures the
amount of sugar attached to the hemoglobin in red
blood cells; results are given as a percentage. This
test gives an indication of how well diabetes is 
controlled.

Gram stain: Staining procedure in which microor-
ganisms are stained with crystal violet, followed by 
iodine solution; decolorized with alcohol; and
counterstained with safranin. The retention of 
either the violet or pink color is a means to identify
and classify bacteria. Gram-positive bacteria retain
the violet color; gram-negative bacteria lose the 
violet color and are counterstained red.

H
heart catheterization: Percutaneous intravascular 

insertion of a catheter into any chamber of the
heart or great vessels for diagnosis, assessment 
of abnormalities, interventional treatment, and
evaluation of the effects of pathology on the heart
and great vessels.

hematocrit: Used to measure the percentage of
packed red cells in a whole blood sample obtained
by finger stick or venipuncture.

hemoglobin: Venipuncture or finger stick is done to
measure the amount of hemoglobin found in whole
blood; used to measure the severity of anemia or
polycythemia.

hemoglobin electrophoresis: Evaluates different
types of hemoglobin in the blood.

hepatobiliary iminodiacetic acid (HIDA) scan: A
scan to track production and flow of bile through
the small intestine to show any blockage.

histoplasmin skin test: Form of delayed hypersensi-
tivity skin testing to detect a systemic fungal respi-
ratory disease due to Histoplasma capsulatum.

Holter monitor: A machine to record the heart’s
rhythms over a period of 24 to 48 hours during
normal activity.

Huhner test: Postcoital examination of cervical
mucus to assess characteristics of the mucus as cor-
related with the phase of the woman’s menstrual
cycle and number, motility, and ability of the
sperm to cross the cervical mucus.

hysterosalpingography: Radiography of the uterus
and uterine tubes after the introduction of an
opaque material through the cervix.

hysterosonography: A transvaginal ultrasound to 
capture inside the uterus; evaluate uterine 
abnormalities.

I
immunofluorescence microscopy: This test labels

antigens or antibodies with a fluorescent dye.
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immunoglobulin E (IgE): Test using either serum 
or urine that provides a detailed separation of the 
individual immunoglobulin (IgG, IgA, IgD, IgM,
IgE) to identify the presence of monoclonal protein
and its type.

immunohistochemical test: Test performed on a
serum sample to detect the presence of an antibody
directed against antigens in cells or tissue sections
that are mounted on glass slides.

interferon-gamma release assays (IGRAs): Blood
tests to identify individuals at increased risk for 
developing tuberculosis.

intravenous cholangiogram: Radioisotope is injected
intravenously, and radiographs are taken of the 
bile ducts.

intravenous pyelogram (IVP): Contrast medium is 
injected intravenously, and radiographs are taken as
the medium is cleared from the blood by glomeru-
lar filtration. The renal calyces, renal pelves, ureters,
and urinary bladder are all visible on film.

in vitro lymphocyte transformation test: An in vitro
test to detect lymphocyte function.

isotope scanning: A small amount of radioactivity is
injected into the body’s vein in order to obtain a 
series of pictures of different organs.

K
kidneys ureters bladder (KUB): Radiographs taken of

the kidneys, ureters, and bladder.

L
laparoscopy: Small incision is made in the abdominal

wall to visualize the interior of the abdomen using
a laparoscope. It is used to examine the ovaries or
fallopian tubes and as a gynecologic sterilization
technique.

laryngoscopy: Visual examination of the interior of
the larynx using a laryngoscope.

low-dose dexamethasone suppression test: This test
may be performed whenever there is unexplained
excessive glucocorticoid secretion. Dexamethasone
is given orally every 6 hours for 2 days, and adreno-
corticotropic hormone (ACTH) stimulation is
monitored to determine pathology.

low-dose helical CT scan: This spiral CT scan con-
tinually rotates to take several 3-dimensional x-rays
of the lungs. 

lumbar puncture: Also called a spinal tap. (See cere-
brospinal fluid [CSF] analysis.)

lupus erythematosus (LE) test: Blood sample is mixed
with laboratory-treated antigens. If the sample con-
tains antinuclear antibody, the LE factor will react
with the antigen, causing swelling and rupture of the
nuclear material. Phagocytes from the serum engulf
the foreign particles and form LE cells, which are
then detected by microscopic examination.

lymph node biopsy: Lymph node tissue is removed
and examined under a microscope for signs of 
infection or a disease.

lymphoscintigraphy: A special type of nuclear medi-
cine imaging that provides pictures called scinti-
grams of the lymphatic system; used to identify 
the first node to receive lymph drainage from a
tumor, to detect blockage in the lymph system, 
and to assess the stage of cancer.

M
magnetic resonance angiogram (MRA): Type of

MRI using a magnetic field and pulses of radio
wave energy to provide pictures of blood vessels 
inside the body.

magnetic resonance cholangiopancreatography
(MRCP): MRI using a magnetic field and pulses
of radio wave energy to visualize the biliary and
pancreatic ducts; can be used to determine if gall-
stones are lodged in any of the ducts surrounding
the gallbladder.

magnetic resonance imaging (MRI): A radiological
technique using magnetism, radio waves, and a
computer to produce images of body structures. An
individual is surrounded by a magnetic field, which
causes hydrogen atoms to line up in a certain fash-
ion. A signal is released when the atoms move back
to their original places and is processed by the
computer. Ionizing radiation is not required.

mammogram: Radiograph of the mammary gland 
or breast.

Mantoux test: A skin test to determine if there has
been exposure to Mycobacterium tuberculosis that
causes tuberculosis.

mental status examination (MSE): Observations a
mental health specialist uses to understand a
client’s presentation to help in a diagnosis. 

microscopic urine: Urine sample is centrifuged; then
the cells, casts, and crystals are viewed to detect 
infection, obstruction, inflammation, trauma, or 
tumors.

multiple sleep latency test (MSLT): A nap study to
see how quickly a client falls asleep in quiet situa-
tions during the day; the MSLT is a standard way
to measure the level of daytime sleepiness.

myelography: Radiograph of the spinal cord after the
injection of a contrast medium; used to identify
and study spinal lesions caused by trauma and 
disease. It has been largely replaced by CT scan 
or MRI.

N
National Institutes of Health (NIH) Chronic Pro-

statitis Symptom Index: Using a questionnaire,
provides a method of evaluating symptoms and
quality of life in men with chronic prostatitis. 
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neurological assessment: Several examinations, tests,
and procedures are performed to help make a 
diagnosis of nervous system diseases. Tests likely
include CT and MRI scans, cerebral angiogram,
electroencephalogram, electromyogram, and a
nerve conduction study.

nocturnal polysomnography: Test of sleep cycles and
stages using continuous EEG recordings of brain
waves, electrical activity of muscles, eye movement
(electrooculogram), breathing rate, blood pressure,
blood oxygen level, heart rhythm, and direct 
observation of a person during sleep.

noncontrast spiral CT: (Also called helical CT.) 
X-rays are used to scan an entire area while the
person lies still on a table. The table passes through
the donut-shaped CT scanner. The scanner rotates
around the client while a computer creates images
from the scan and assembles them into a three-
dimensional model.

O
ophthalmologic examination: (Also called a refraction

examination.) An examination that includes a series
of tests to check vision and eye health.

ophthalmoscopy: Allows magnified examination of
inner structures of the eye; the ophthalmoscope has
a light source and a special viewing device.

Ortolani sign: Procedure to evaluate the stability of
the hip joints in newborns and infants. With the
infant on his or her back, the joints are manipu-
lated, and if a clicking or popping sensation 
(Ortolani sign) is felt or heard, the joint is unstable.

otologic examination: Ear examination; may include
the use of an otoscope, a tuning fork, and an 
audiometer.

P
palpation: The health-care provider touches and feels

the client’s body to examine the size, consistency,
texture, location, and tenderness of an organ or
body part.

Papanicolaou (Pap) test: Diagnostic test for early 
detection of cancer cells by a simple smear method.
The sample is usually taken from the cervix through
a vaginal speculum.

patch test: See allergy testing.
pelvic examination: Includes both an inspection of

the vulva, vagina, and cervix for abnormalities and
a bimanual palpation of the uterus, fallopian tubes,
and ovaries. A Pap smear often is done at the same
time.

penlight examination: Performed with a lighted 
instrument to check pupil reactivity.

perfusion lung scan: Client receives IV injection with
radioactive particles that pass through the larger
blood vessels but are temporarily trapped in small

blood vessels. The images show blood perfusion in
the lungs.

phenylketonuria (PKU) test: (Also called the Guthrie
screening test.) Heel stick on an infant is done to
collect three drops of blood for screening to check
for elevation of serum phenylalanine; performed
about 4 days after milk feeding has begun.

pH studies: Determines the acidity or alkalinity level
of gastrointestinal secretions. The pH electrode to
be used is swallowed by the client. Studies also can
be done on blood and urine.

phlebography: Radiography of the veins after the 
injection of a radiopaque contrast medium.

polymerase chain-reaction test: Process that permits
making, in a laboratory, unlimited numbers of
copies of genes, beginning with a single molecule
of DNA to investigate and diagnose numerous 
bacterial diseases, viruses associated with cancer,
and genetic diseases.

portable cardiorespiratory monitoring: A compact,
portable monitor to acquire, classify, record, and
display cardiorespiratory data in an online manner;
detects apnea, blood oxygen saturation, and heart
rate.

positron emission tomography (PET): Indirect 
visualization using an intravenous injection of a 
radionuclide contrast substance, which becomes
concentrated in the organ being studied. Then the
scanning transmits the findings to the computer,
where analysis can take place. It is used to diagnose
and evaluate certain disease conditions and tumors.

postvoid residual (PVR): Measures urine volume in
women with overactive bladder.

potassium hydroxide (KOH) examination: Most
sensitive test for superficial fungal infections; in-
volves placing the hair or scales of the lesion on a
microscopic slide with a few drops of KOH solu-
tion. The KOH dissolves the keratinous material
for better visualization.

PPD tuberculin test: Intradermal injection of a puri-
fied protein derivative (PPD) tuberculin antigen. 
A delayed reaction occurs in clients infected with
tubercle bacillus, whether or not there are clinical
manifestations of disease.

proctoscopy: Visual examination of the rectum using
a proctoscope.

prostate-specific antigen (PSA): Serology test to 
detect, classify, and stage prostatic cancer.

prostatic acid phosphatase (PAP): Formally a major
tumor marker for prostate cancer that has been 
replaced with the PSA; can be used to predict re-
currence in men undergoing radical prostatectomy
for localized prostate cancer.

pulmonary angiography: A procedure using contrast
media and x-rays to show blood flow through the
lungs.
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pulmonary artery catheterization (PAC): Permits
evaluation of ventilation function through spirome-
ter measurements; performed on clients with 
pulmonary dysfunction.

pulmonary function studies: Number of different
tests to determine the ability of the lungs to 
exchange oxygen and carbon dioxide.

pulse oximetry: Widely used procedure to measure
oxygen saturation of arterial blood during 
breathing.

R
radiography: Process of obtaining an image for 

diagnosing a radiologic modality.
radioimmunoassay: Technique in radiology used 

to determine the concentration of an antigen, 
antibody, or other protein in the serum. (See 
blood serum for hormones.)

random blood glucose test: See blood glucose testing.
rapid blood test for methicillin-resistant Staphylococ-

cus aureus: This test can detect MRSA and less
dangerous strains of the staph bacterium in just 
2 hours. 

rapid diagnostic tests (RDT): Developed to make 
accurate malaria diagnoses in locations where 
microscopy services are not available; finger-stick 
or venous blood is used, and the result is known in
10 to 15 minutes; a laboratory is not required.

rapid HIV antibody test: A number of tests are avail-
able to offer faster and easier response to determine
if the virus is present. The following website pro-
vides a detail of the four tests currently approved 
by the FDA http://www.cdc.gov/hiv/basics/
testing.html

rapid plasma reagin (RPR) test: Substitute for the
venereal disease research laboratory (VDRL) test 
to detect syphilis. It uses a cardiolipin antigen to
detect reagin, which is the antibody relatively 
specific to the causative agent for syphilis.

real-time RT-PCR (reverse transcription-
polymerase chain reaction): The most sensitive 
test available to detect RNA in a single cell; 
quantitates gene expression.

rectal examination: Digital examination to detect
polyps, early cancer, lesions, inflammatory condi-
tions, and hemorrhoids. It also can show how far
the uterus is displaced in the female and reveals the
texture and size of the male prostate.

rectal manometry: Measures rectal sphincter function
and peristaltic contractions.

red blood cell (erythrocyte) count: Usually performed
with a CBC; measures the number of red blood
cells in a liter of blood.

Reed-Sternberg cells: These giant multinucleated
cells seen under light microscopy are an indication
of Hodgkin lymphoma.

refraction test: Defines any vision or refractive error
and determines any correction necessary.

reticulocyte count: Venipuncture is performed and
the number of immature erythrocytes in the blood
is determined; important in diagnosing certain
blood disorders, especially anemia.

rheumatoid factor blood test: Blood test to detect
rheumatoid arthritis; present in about 80% of
adults with rheumatoid arthritis.

Rinne test: Hearing test to evaluate air and bone 
conduction. A tuning fork is placed on the mastoid
process.

S
scan: Image obtained from a system that compiles 

information in a sequence pattern, such as CT, 
ultrasound, or MRI; scintiscan.

scintiscan: Produces a map of scintillations observed
when a radioactive substance is introduced into 
the body. The intensity of the record indicates the
differential accumulation of the substance in the
various body parts.

sensitivity test: See allergy testing.
serum B12: Venipuncture is done for a quantitative

analysis of serum vitamin B12 levels. Usually done
concurrently with a serum folic acid because 
deficiencies of the two are common causes of
megaloblastic anemia.

serum bilirubin: Measures serum levels of bilirubin;
helps evaluate liver function, jaundice, biliary 
obstruction, and hemolytic anemia.

serum calcium, phosphorus, total protein, or serum
electrolytes: This series of tests performed on a
blood sample determines levels of calcium, phos-
phorus, and protein in the blood. (See chemistry
screens.)

serum creatinine (serum creatinine kinase): Creati-
nine in blood serum provides a sensitive measure 
of tissue damage, especially renal damage. Creati-
nine levels are directly related to the glomerular 
filtration rate. (See chemistry screens.)

serum ferritin: Serum ferritin levels are related to the
amount of available iron stored in the body. This
test screens for iron deficiency and overload, meas-
ures iron storage, and can distinguish between iron
deficiency and chronic inflammation.

serum folate: See serum folic acid.
serum folic acid: This test on a blood sample meas-

ures the levels of folic acid; helps to diagnose
megaloblastic anemia and to determine folate
stores in pregnancy.

serum gonadotropin: See serum human chorionic 
gonadotropin (hCG).

serum human chorionic gonadotropin (hCG): Pro-
duction of hCG begins very quickly after the fertil-
ized ovum is implanted into the uterine wall; the
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blood test reveals the presence of hCG if pregnancy
has occurred.

serum protein electrophoresis: Measures serum albu-
min and globulins in an electric field by separating
the proteins on the basis of size, shape, and electric
charge at pH 8.6; helps to diagnose hepatic disease,
protein deficiency, blood and renal disorders, and
gastrointestinal and neoplastic diseases.

sigmoidoscopy: Visual inspection of the sigmoid flex-
ure of the large intestine using a sigmoidoscope.

skin (intradermal or scratch) test: See allergy testing.
slit-lamp examination: Allows an ophthalmologist to

visualize the anterior portion of the eye. The slit
lamp is an instrument with a special lighting 
system and a binocular microscope.

Snellen chart: Visual screening using a standardized
chart with block letters arranged in rows of 
decreasing size. A large E chart or one with ani-
mals and familiar objects may be used for children.

sputum culture: Examination of the material raised
from the lungs and bronchi during deep coughing
to determine pathogens.

StaphSR assay: Rapid blood test to detect Staphylococcus
aureus (SA) and methicillin-resistant Staphylococcus 
aureus (MRSA).

stool culture: Feces will be examined to determine
pathogens that cause gastrointestinal disease; a
chemical test may also be done on the stool 
specimen to detect occult blood.

stool occult blood: Chemical test performed on a
stool specimen to detect occult or hidden blood.

straight-leg raising test: The leg is raised with the
knee straight to determine low back and leg pain. 
If pain radiates down the back of the leg below the
knee, the test is positive, indicating that one or
more nerve roots leading to the sciatic nerve may
be compressed or irritated.

sweat test: Measures sodium and chloride in sweat to
diagnose cystic fibrosis; people with cystic fibrosis
have 2 to 5 times the normal amount of sodium
and chloride in their sweat.

synovial fluid analysis: Sterile needle is inserted into
a joint space to obtain a fluid specimen; aids in di-
agnosing arthritis, relieving pain and distention,
and administering local drug therapy.

T
thoracentesis: Surgical puncture of the pleural space

to remove fluid for analysis or treatment.
thyroid function tests: Tests of thyroid function, 

including physical examination; some tests include
determination of thyroid hormone levels.

Tinel sign: Cutaneous tingling sensation produced
by pressing on or tapping the nerve trunk that 
has been damaged or is regenerating following
trauma.

tissue transglutaminase (tTG) antibody: This anti-
body is important in diagnosing celiac disease; the
value of this antibody in long-term follow-up is
controversial.

tonometry: Measurement of tension or pressure, 
especially of the eye for detection of glaucoma.

toxicology screen: Tests used on blood or urine to 
detect toxic substances.

transesophageal echocardiogram (TEE): An ultra-
sound transducer that uses high-frequency sound
waves to produce a graphic outline of the heart’s
movement. It is positioned on an endoscope, 
inserted down the throat into the esophagus; it
provides a close look at the heart’s valves and
chambers without interference from the ribs 
or lungs.

transillumination test: Uses a light shining through 
a body area or organ to check for abnormalities;
often used on the head, scrotum, or chest of 
newborn or breast of adult female.

transthoracic echocardiogram (TTE): The echocar-
diogram probe is placed on the chest wall to get
heart images through the chest wall.

transvaginal sonography (transvaginal ultrasound,
or TVS): Test that examines the vagina, uterus, 
fallopian tubes, ovaries, and bladder through an 
instrument that is inserted into the vagina and
causes sound waves to bounce off pelvic organs.
The echoes created are sent to a computer to 
produce a sonogram.

“triple screen” blood test—alpha-fetoprotein (AFP),
human chorionic gonadotropin (hCG), and 
estriol: Tests maternal blood for three specific 
substances—AFP, hCG, and estriol; often helps 
in estimating a person’s chances of having an 
abnormality. 

tumor markers in blood (CEA, PSA): See carci-
noembryonic antigen (CEA) and prostate-specific
antigen (PSA).

U
ultrasonography: Use of ultrasound to produce an

image or photograph of an organ or tissue. Ultra-
sound echoes are recorded as the sound waves
strike tissues of different densities.

upper gastrointestinal endoscopy: Allows visualiza-
tion of the upper gastrointestinal tract to diagnose
inflammatory, ulcerative, and infectious disease,
neoplasms, and other lesions.

ureteroscopy: Process of examining the inside of the
urinary tract (specifically the urethra and bladder)
with an endoscope.

urinalysis: Voided specimen in a clean container is
obtained to test for color, appearance, formed 
elements, casts, odor, transparency, and specific
gravity.
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urinary antigen test: This test is an immunochro-
matographic membrane assay that detects cell 
wall C-polysaccharide common to all types of
pneumonia.

urine calcium and phosphates: Measures the urine
levels of calcium and phosphates, which are essen-
tial for formation and resorption of bone; requires 
a 24-hour urine specimen.

urine catch, 24-hour: Urine is collected over a 24-hour
period to measure quantity as well as physical and
chemical characteristics.

urine creatinine: Measures the levels of creatinine in
urine; used to help assess glomerular filtration and
to check the accuracy of 24-hour urine collection
based on relative contrast levels of creatinine 
excretion.

urine culture: Clean-voided midstream sample is 
collected for evaluation of urinary tract infections;
the specimen is studied under a microscope, and a
colony count is made to determine the presence of
infection.

urine flowmetry (uroflowmetry): Test to measure the
volume of urine excreted, the speed it is excreted,
and how long excretion takes; helps in evaluating
urinary tract function.

urodynamic tests: Measures bladder function and 
efficiency.

V
vaginal smear: With a cotton-tipped applicator or

wooden spatula, vaginal secretions are collected for
microscopic examination.

vasography: Used when ultrasound is uncertain; 
radioactive dye is injected into the vas deferens 
and ejaculatory ducts; the X-ray is taken as the 
dye flows through the ducts to detect blockage.

Venereal Disease Research Laboratory (VDRL)
test: This test is used to screen for primary and sec-
ondary syphilis. A serum sample usually is used,
but a specimen of cerebrospinal fluid may be used 
as well.

venography: Test performed to view the veins (usu-
ally in leg); dye is used, and x-rays are viewed as the
dye flows through the veins.

vesiculography: X-ray of the seminal vesicles follow-
ing injection of radiopaque medium.

vestibular testing: A number of tests to help deter-
mine problems with the vestibular portion of the
inner ear; helps isolate dizziness symptoms to a 
specific cause that can often be treated.

videoplethysmography: A relatively new method to
detect atrial fibrillation via facial feature recordings
that illustrate a subtle change in skin color and 
uneven blood flow.

vision-field test: Eye test to detect dysfunction in 
central and peripheral vision.

voiding cystoscopy: Examination of the bladder to
determine urine excretion. (See urine flowmetry.)

W
Weber test: Test for unilateral deafness. A vibrating

tuning fork held against the midline of the top of
the head. In those with equal hearing ability in the
ears, the sound is perceived as being located at the
top of the head; to a person with unilateral conduc-
tive deafness, the sound is perceived as being more
pronounced on the diseased side; in persons with
unilateral nerve deafness, the sound is perceived as
being louder in the good ear.

Western blot test, ELISA/Western blot: A set of
blood tests to diagnose chronic HIV infection.

West Nile virus (WNV) IgM capture ELISA: Di-
agnostic test detects the levels of a particular type
of antibody, IgM, in a client’s serum. IgM anti-
bodies can be detected within the first few days of 
the onset of illness and can assist in diagnosis 
of WNV.

white blood cell count (WBC): Test made on whole
blood to report the number of leukocytes in a cubic
millimeter. The WBC may rise or fall in disease
and is diagnostically useful only when interpreted
in light of the client’s clinical status.

X
x-ray of kidneys, ureters, and bladder (KUB): Pro-

vides radiographs of the kidneys, ureters, and 
bladder to evaluate the urinary tract and kidney
structure, size, and position.
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5-ASA 5-aminosalicylic acid
13C carbon 13

A
A1C glycated hemoglobin
AAA abdominal aortic aneurysm
AAFP American Academy of Family 

Physicians
AAP American Academy of Pediatrics
ACE angiotensin-converting enzyme
ACIP Advisory Committee on Immunization 

Practices
ACS American Cancer Society
ACTH adrenocorticotropic hormone
ADA American Diabetes Association
ADH antidiuretic hormone
ADHD attention deficit-hyperactivity disorder
AED automated external defibrillator
AFP alpha-fetoprotein
AHRQ Agency for Research Health and 

Quality
AIDS acquired immune deficiency syndrome
ALL acute lymphocytic leukemia
ALS amyotrophic lateral sclerosis
ALT alanine aminotransferase
AMACR alpha-methylacyl-CoA racemase 

(a genetic marker)
AMD age-related macular degeneration (also

ARMD)
AML acute myeloblastic leukemia
ANS autonomic nervous system
APA American Psychiatric Association
APS American Pain Society
APSGN acute poststreptococcal

glomerulonephritis
ARBD alcohol-related birth defects
ARDS acute respiratory distress syndrome
AREDS Age-Related Eye Disease Study
ARMD age-related macular degeneration (also

AMD)
ARND alcohol-related neurodevelopmental

disorder
ART assisted reproductive technology
ARV antiretroviral drug
ASD atrial septal defect

ASD autism spectrum disorders
AST aspartate aminotransferase
AUA American Urological Association

B
bCG bacille Calmette-Guérin
BMI body mass index
BMT bone marrow transplant
BNC2 basonuclin-2 gene
BPH benign prostatic hyperplasia
BRCA1 breast cancer susceptibility gene 1
BRCA2 breast cancer susceptibility gene 2
BRM biological response modifier
BUN blood urea nitrogen

C
CAAT controlled amino acid therapy
CAD coronary artery disease
CAM complementary and alternative medicine
CBC complete blood count
CBT cognitive behavioral therapy
CDC Centers for Disease Control and

Prevention
CEA carcinoembryonic antigen
CF cystic fibrosis
CFS chronic fatigue syndrome
CFTR cystic fibrosis transmembrane

conductance regulator
CHD coronary heart disease
CHF congestive heart failure
CK creatine kinase
CLL chronic lymphocytic leukemia
CML chronic myelocytic leukemia
CNS central nervous system
CO2 carbon dioxide
COPD chronic obstructive pulmonary disease
CP cerebral palsy
CP cleft palate
CPAP continuous positive airway pressure
CPK creatine phosphokinase
CPK-MB creatine phosphokinase myocardial band
CPR cardiopulmonary resuscitation
CRP C-reactive protein
CRRT continuous renal replacement therapy
CSF cerebrospinal fluid
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CT computed tomography
CTA computed tomography angiogram
CVA cerebrovascular accident
CVS chorionic villus sampling

D
DBT dialectical behavior therapy
D&C dilation and curettage
DDH developmental dysplasia of the hip
DEET N,N-diethyl-3-methylbenzamide
DEXA dual-energy x-ray absorptiometry
DFA direct fluorescent antibody
DHEA Dehydroepiandrosterone
DICC dynamic infusion cavernosometry and

cavernosography
DMARD disease-modifying antirheumatic drug
DNA deoxyribonucleic acid
DRE digital rectal examination
DSM-V Diagnostic and Statistical Manual of

Mental Disorders, Fifth Edition
DTaP diphtheria and tetanus toxoids and

pertussis vaccine—pediatrics
DVT deep venous thrombosis

E
EAP employee assistance programs
EBV Epstein-Barr virus
ECG electrocardiogram
ECM erythema chronicum migrans
ECT electrical convulsive therapy
EDS excessive daytime sleepiness
EEG electroencephalogram
EFT emotional freedom technique
EGD esophagogastroduodenoscopy
ELISA enzyme-linked immunosorbent assay
EMA endomysium antibody
EMDR eye-movement desensitization and

reprocessing
ERCP endoscopic retrograde

cholangiopancreatography
ESBL extended-spectrum beta-lactamase
ESR erythrocyte sedimentation rate
ESRD end-stage renal disease
ESSR enlarge, stimulate, swallow, rest

F
FAS fetal alcohol syndrome
FASD fetal alcohol spectrum disorders
FDA U.S. Food and Drug Administration
FSA flexible spending account
FSH follicle-stimulating hormone
FTA-ABS fluorescent treponemal antibody-

absorption

G
GAD generalized anxiety disorder
GDM gestational diabetes mellitus

GERD gastroesophageal reflux disease
GH growth hormone
GHB gamma hydroxyl butyrate
GI gastrointestinal
GIFT gamete intrafallopian transfer
GRP gastrin-releasing peptide

H
HAART highly active antiretroviral therapy
HAV hepatitis A virus
HBV hepatitis B virus
hCG human chorionic gonadotropin
HCV hepatitis C virus
HDL high-density lipoprotein
HDV hepatitis D virus
HEV hepatitis E virus
hGH human growth hormone
HGV hepatitis G virus
Hib Haemophilus influenza type b vaccine
HIDA hepatobiliary iminodiacetic acid
HIV human immunodeficiency virus
HNPCC hereditary nonpolyposis colorectal

cancer
HoLEP holmium laser enucleation of the

prostate
HPV human papillomavirus; genital human

papillomavirus
HRT hormone replacement therapy
HSA health savings account
HSG hysterosalpingography
HSV herpes simplex virus
HSV-1 herpes simplex virus type 1
HSV-2 herpes simplex virus type 2
HTLV-1 human T-cell leukemia virus-1

I
IASP International Association for the Study

of Pain
IBC inflammatory breast cancer
IBD inflammatory bowel disease
IBS irritable bowel syndrome
ICD implantable cardioverter-defibrillator
IF intrinsic factor
IgA immunoglobulin A
IgE immunoglobulin E
IgG immunoglobulin
IgM immunoglobulin M
IOL intraocular lens
IUD intrauterine device
IV intravenous
IVF in vitro fertilization
IVP intravenous pyelogram

K
KOH formula for potassium hydroxide
KUB x-ray studies of the kidney, ureter, and

bladder
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L
LASIK laser-assisted in situ keratomileusis
LDH lactate dehydrogenase
LDL low-density lipoprotein
LE lupus erythematosus
LES lower esophageal sphincter
LH luteinizing hormone
LRG leucine-rich alpha-2 glycoprotein
LSD lysergic acid diethylamide
LTH luteotropic hormone

M
MAOI monoamine oxidase inhibitor
MERS Middle East Respiratory syndrome
MHPA Mental Health Parity Act
MI myocardial infarction
MMR measles/mumps/rubella immunization
MMRV measles/mumps/rubella/varicella

immunization
MRA magnetic resonance angiography
MRCP magnetic resonance

cholangiopancreatography
MRI magnetic resonance imaging
MRSA methicillin-resistant Staphylococcus aureus
MRT moral recognition therapy
MS multiple sclerosis
MSA medical savings account
MSAFP maternal serum alpha-fetoprotein
MSE mental status examination
MSLT multiple sleep latency test

N
NAMI National Alliance on Mental Illness
NCCIH National Center for Complementary

and Integrative Health
NCCLS National Committee for Clinical

Laboratory Standards
NCHS National Center for Health Statistics
NCI National Cancer Institute
NDRI norepinephrine and dopamine reuptake

inhibitors
NIDA National Institute on Drug Abuse
NIH National Institutes of Health
NIMH National Institute of Mental Health
NSAID nonsteroidal anti-inflammatory drug
NSCLC non–small-cell lung cancer
NTD neural tube defect

O
OCD obsessive-compulsive disorder
OTC over-the-counter

P
PAA peripheral artery aneurysm
PaCO2 partial pressure of carbon dioxide

PAP prostatic acid phosphatase or
Papanicolaou

PBSCT peripheral blood stem cell
transplantation

PCA patient-controlled analgesia
PCI percutaneous coronary intervention
PCOS polycystic ovary syndrome
PCP primary care provider
PCR polymerase chain reaction
PDA patent ductus arteriosus
PDT photodynamic therapy
PET positron emission tomography
PID pelvic inflammatory disease
PIH pregnancy-induced hypertension
PKU phenylketonuria
PLMD periodic limb movement disorder
PMDD premenstrual dysphoric disorder
PMS premenstrual syndrome
PNS peripheral nervous system
PPD purified protein derivative (for

tuberculin test)
PPH primary pulmonary hypertension
PPI proton pump inhibitor
PPND postpartum or paternal postnatal

depression
PRK photorefractive keratectomy
PROM premature rupture of membranes
PRSP penicillin-resistant Streptococcus

pneumoniae
PSA prostate-specific antigen
PT physical therapy/therapist
PTH parathyroid hormone
PTSD post-traumatic stress disorder
PUVA psoralen and ultraviolet A therapy
PVR postvoid residual

R
RA rheumatoid arthritis
RBC red blood cell
RCC renal cell carcinoma
RDT rapid diagnostic test
REM rapid eye movement
RLS restless leg syndrome
RPR rapid plasma reagin

S
SAD seasonal affective disorder
SAMHSA Substance Abuse and Mental Health

Services Administration
SARS severe acute respiratory syndrome
SBS shaken baby syndrome
SCLC small-cell lung cancer
SEER National Cancer Institute’s Surveillance

and Epidemiology and End Results
SG substantia gelatinosa
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SIDS sudden infant death syndrome
SLE systemic lupus erythematosus
SNRI serotonin and norepinephrine reuptake

inhibitors
SSRI selective serotonin reuptake inhibitors
STD sexually transmitted disease

T
T3 triiodothyronine
T4 thyroxine
TAA thoracic aortic aneurysm
TB tuberculosis
TBI traumatic brain injury
TCA tricyclic antidepressant
TCD transcranial Doppler
TCM traditional Chinese medicine
TEE transesophageal echocardiogram
TEF transesophageal fistula
TENS transcutaneous electrical nerve

stimulation
TET tubal embryo transplant
TGA transposition of great arteries
THC tetrahydrocannabinol
TIA transient ischemic attack
TIG tetanus immune globulin (human)
TMS transcranial magnetic stimulation
TSH thyroid-stimulating hormone
tTG tissue transglutaminase
TUIP transurethral incision of the prostate

TULIP transurethral ultrasound-guided laser
incision of the prostate

TUMT transurethral microwave therapy
TURP transurethral prostate resection

U
UPPP uvulopalatopharyngoplasty
URI upper respiratory infection
UTI urinary tract infection
UV ultraviolet
UVB ultraviolet B

V
VA Veteran’s Administration
VDRL Venereal Disease Research Laboratories
VEGF vascular endothelial growth factor
VHF viral hemorrhagic fever
VRE vancomycin-resistant enterococcus
VSD ventricular septal defect
VZIG varicella zoster immune globulin
VZV varicella-zoster virus

W
WBC white blood cell
WHO World Health Organization
WNV West Nile virus

Z
ZIFT zygote intrafallopian transfer

474 Abbreviations

4451_Appendix 3_471-474  28/12/15  9:30 AM  Page 474



A
abrade: To chafe; to roughen or remove by friction.
acetabulum: Rounded cavity on the outer surface of

the hip bone that receives the head of the femur.
adenoma: Tumor of a gland or cancerous growth in

glandular epithelial tissue.
adjuvant analgesic: Any drug whose primary purpose

is not generally used or prescribed for pain but can
also serve as an analgesic for some pain conditions.

agnosia: Loss of ability to understand or interpret 
auditory, visual, or other forms of sensory informa-
tion even though the respective sensory organs are
functioning properly.

agraphia: Loss of ability to convert thought into writing.
albumin: One of a group of simple plasma proteins in

humans that can act as a source for rapid replace-
ment of tissue proteins.

alexia: Loss of ability to understand the written 
language.

allogeneic: Belonging to the same species but having
a different genetic constitution.

alogia: Inability to speak owing to a mental condition
or a symptom of dementia.

alopecia: Absence or loss of hair, especially on the head.
alveoli (pulmonary): The microscopic air sacs in the

lungs where the exchange of carbon dioxide and
oxygen occurs.

amblyopia: Unilateral reduction in visual acuity in
which there is no apparent pathological condition
of the eye.

amino acid: Any one of a large group of organic com-
pounds constituting the primary building blocks of
proteins.

amygdala: Almond-shaped section of the brain used
to form emotional reactions.

analgesic: Drug or other agent used to relieve pain.
anaphylaxis: Allergic reaction of the body to a foreign

body or other substance. Sometimes used to refer
exclusively to a sudden, unusually severe, and possi-
bly life-threatening allergic reaction.

anaplasia: Loss of structural differentiation, as seen in
malignant neoplasms.

anastomosis: Surgical, traumatic, or pathological 
formation of a connection between two normally
separate tubular structures or organs in the body.

aneurysm: Abnormal, saclike bulge in the wall of an
artery, a vein, or the heart.

ankylosis: Immobility of a joint.
anorexia: Loss of appetite for foods.
anoxia: Absence of oxygen.
antibody: Protein substance produced by the body’s

immune system in response to and interacting with
a specific antigen.

anticholinergic (drug): Drug or agent that inhibits
the action of the neurotransmitter chemical acetyl-
choline, blocking parasympathetic nerve impulses,
with consequent reduction of smooth-muscle 
contractions and various bodily secretions.

antiemetic: Drug or other agent used to prevent or
stop vomiting.

antigen: Any substance that, when introduced into
the body, causes the production of a specific anti-
body by the immune system.

antipruritic: Agent that prevents or relieves itching.
antipyretic: Drug or agent that reduces fever.
anuria: Absence of urine formation.
aphasia: Loss or impairment of the ability to commu-

nicate through speech, writing, or signs due to 
dysfunction of brain centers.

apnea: Temporary cessation in breathing.
arrhythmia (cardiac): Irregularities in the force or

rhythm of heart action caused by disturbances in
the discharge of cardiac impulses from the heart’s
sinoatrial node or their transmission through the
heart’s conductile tissue.

arthralgia: Pain in a joint.
ascites: Abnormal accumulation of fluid in the 

peritoneal cavity.
atelectasis: In a neonate, the failure of the lung to

completely expand at birth; generally, a collapsed
lung. The collapse may be complete or partial.

atropine: Anticholinergic agent that counteracts 
effects of parasympathetic stimulation.

auscultation: Listening to sounds produced by the inter-
nal organs or other body parts for diagnostic purposes.

autologous: Originating within an individual, espe-
cially a factor present in tissues or fluids.

avolition: Lack of motivation for work or other 
goal-oriented activity.

azotemia: Presence of urea in the blood.
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B
bacteremia: Bacteria in the blood.
bacteriuria: The presence of bacteria in the urine.
bilirubin: Orange- to yellow-colored compound in

the blood plasma, produced by the breakdown of
hemoglobin following the normal or pathological
destruction of red blood cells. It is collected by the
liver to produce bile.

bilirubinuria: Presence of bilirubin in the urine. May
be indicative of a liver or blood disorder.

biotin: Component of the vitamin B complex essen-
tial for the metabolism of fat and carbohydrates.

blast: Precursor of the final, mature form of a cell.
blastomycosis: Infection caused by the fungus Blasto-

myces dermatitidis; the infection can be cutaneous
but usually affects the lungs.

bleb: Irregularly shaped elevation of the epidermis. 
A blister.

blepharoptosis: Drooping of the upper eyelid.
bradycardia: Abnormally slow heartbeat, generally

characterized by a pulse rate below 60 beats per
minute.

bradykinesia: Extreme slowness of movement.
bronchiole: One of the many smaller passages 

conveying air to the lung.
bruit: Abnormal noise of venous or arterial origin

heard during auscultation.
bulla (pl. bullae): Large (generally greater than 

0.5 cm) fluid-filled blister.

C
cachexia: Marked wasting away of the body, usually

as a consequence of chronic disease.
calyx (pl. calyces): Cuplike extension of the renal

pelvis that encloses the papilla of a renal pyramid;
urine from the papillary duct empties into it.

carcinoembryonic antigen (CEA): A tumor marker
indicating malignancies of the colon, stomach,
pancreas, lungs, and breasts.

carcinogen: Any substance or agent that can produce
cancer.

carcinoma in situ: Malignant cell changes in the 
epithelial tissue that do not extend beyond the 
basement membrane; “cancer in place.”

cardiac tamponade: A life-threatening condition in
which elevated pressures within the pericardium
impair the filling of the heart during diastole.

cardiomegaly: Increase in the volume of the heart or
the size of the heart muscle tissue.

cardioversion: Restoration of normal sinus rhythm by
chemical or electrical means.

catatonia: Abnormality of movement and behavior
arising from a disturbed mental state.

cellulitis: Inflammation of cellular or connective 
tissue.

cerebrospinal fluid: Clear fluid that bathes the ven-
tricles of the brain and the central cavity of the
spinal cord.

cervicitis: Inflammation of the cervix.
chancre: Firm, red, ulcerated sore. A chancre is the

primary indication of syphilis; it occurs at the point
of entry of the infection.

Cheyne-Stokes respiration: Breathing pattern distur-
bance characterized by a period of deep, rapid 
respirations followed by a period of shallow respira-
tions or no respirations at all. The cycle rhythmi-
cally repeats every 45 seconds to 3 minutes.

Chiari malformation: A condition in which the infe-
rior poles of the cerebellar hemispheres and the
medulla protrude through the foramen magnum
into the spinal canal. It is one of the causes of 
hydrocephalus and is usually accompanied by 
spina bifida cystica and meningomyelocele. Also
called Arnold-Chiari deformity.

chromosome: In human cells, a linear structure in the
nucleus composed of DNA and proteins and bear-
ing part of the genetic information of the cell. 
Each human cell (except for egg or sperm cells) has 
46 chromosomes, occurring in 23 pairs.

chyme: Nearly liquid mixture, composed of partially
digested food and gastric secretions, that is found
in the stomach and duodenum during digestion of
a meal.

claudication: Lameness; limping.
clubbing: Condition characterized by bulbous

swelling of the tips of the fingers and toes.
coccidioidomycosis: Also called San Joaquin Valley

fever, it is caused by Coccidioides immitis, a fungus
common in the dry desert soils of California, New
Mexico, Nevada, and Arizona.

colectomy: Surgical removal of all or a portion of the
colon.

comedo: Plug of dried, discolored fatty matter clogging
a pore of the skin; commonly called a blackhead.

conization: Surgical removal of a cone of tissue, 
such as excision of cervical tissue for microscopic
examination.

conjunctiva: Mucous membrane lining the eyelids.
contracture: Permanent shortening or contraction of 

a muscle, often producing physical distortion or 
deformity.

cordotomy: Surgical division of one or more of the
lateral nerve pathways emerging from the spinal
cord to relieve pain.

coryza: Common cold. An acute inflammation of the
nasal mucous membrane accompanied by profuse
nasal discharge.

craniotomy: Surgical incision through the cranium.
creatinine: Nitrogen-based compound formed in

muscle tissue, passed into the bloodstream, and 
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excreted in the urine. Elevated levels of creatinine
in the blood may indicate a kidney disorder.

crepitation: Crackling sound, such as that produced
by the grating ends of a broken bone.

cryoablation: A procedure to remove tissue through
the use of extreme cold.

cyanosis: Bluish discoloration of the skin and mucous
membranes due to an increased proportion of 
unoxygenated hemoglobin in the blood.

cystectomy: Removal of a cyst. Excision of the cystic
duct and the gallbladder. Excision of all or part of
the urinary bladder.

D
debridement: Removal of dead or damaged tissue or

other matter, especially from a wound.
decompensate: Inability to maintain defense mecha-

nisms in response to stress, resulting in personality
disturbance or psychological imbalance.

delusion: A false belief brought about without appro-
priate external stimulation and inconsistent with
one’s own knowledge and experience.

deoxyribonucleic acid (DNA): An acid containing
the genetic instructions used in the development
and functioning of all living organisms.

diaphoresis: Sweating, especially when profuse or
medically induced.

diastole: Period of cardiac muscle relaxation alternat-
ing with systole or contraction.

digoxin: The most frequently prescribed digitalis gly-
coside to treat clients with congestive heart failure,
atrial fibrillation, atrial flutter, and supraventricular
tachycardia.

dilatation: Expansion or enlargement of an organ or
vessel.

dilation and curettage (D&C): The uterine cervical
canal is expanded (dilated) to allow scraping 
(curettage) of the surface lining of the uterus.

diplopia: Double vision.
diuretic: Drug or agent that promotes the secretion of

urine.
ductus arteriosus: Connection between the aorta and

the pulmonary artery in the fetus; it allows most of
the blood pumped by the left ventricle to bypass the
lungs (which do not function in the fetus) and enter
the systemic circulation. In some infants, the con-
nection persists after birth; the condition is known
as patent ductus arteriosus.

dysphagia: Difficulty in swallowing or inability to
swallow.

dysphasia: Impairment of speech resulting from a
brain lesion.

dysplasia: Alteration in size, shape, and organization
of mature cells.

dyspnea: Labored or difficult breathing, generally 
indicating an insufficient amount of oxygen in 
the blood.

dystonia: Prolonged muscular contractions that may
cause twisting (torsion) of body parts, repetitive
movements, and increased muscular tone.

dysuria: Difficult or painful urination, symptomatic 
of numerous conditions.

E
echolalia: Involuntarily repeating words spoken by

others.
edema: Excessive accumulation of fluid in bodily 

tissues. May be localized or general.
effacement: Dilation of the cervix.
effusion: Seeping of fluid into a body cavity or part.
electrodesiccation: Method of electrosurgery in

which tissue is destroyed by dehydration with a
probe generating a series of short, high-frequency
electric sparks.

electrolytes: Ionized salts present in blood and tissue
fluids and within cells. They are involved in all
metabolic processes and are essential to the normal
functioning of all cells.

embolism: Obstruction of a blood vessel by foreign
substances or a blood clot.

embolus: Clot or undissolved mass carried through
the circulatory vessels by the blood or lymph flow.
An embolus may be a blood clot, piece of tissue, fat
globule, or air bubble. (Compare with thrombus.)

empyema: An abscess caused by infected pleural fluid.
enanthems: Mucous membrane eruption.
en bloc: To remove as one piece (in surgery).
endophthalmitis: A bacterial or fungal infection in-

side the eye causing inflammation of the vitreous
and/or aqueous humors.

endoplasmic reticulum: A network of sacs that man-
ufactures, processes, and transports chemical 
compounds for use inside and outside the cell; 
responsible for the production of the protein and
lipid components of most of the cell’s organelles.

endorphin: One of a group of naturally occurring 
substances, produced by the central nervous system,
that reduce the perception of pain. (See enkephalin.)

enkephalin: Substance produced in the brain that acts
opiate-like and produces analgesia. (See endorphin.)

enteropathy: Any disease of the intestine.
epididymis (pl. epididymides): A small, oblong organ

resting on and beside the posterior surface of a
testis, consisting of a convoluted tube 13 to 20 feet
long, enveloped in the tunica vaginalis, ending in
the ductus deferens.

epigastric: Pertaining to the epigastrium, the region
of the abdomen over the pit of the stomach.
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epistaxis: Hemorrhage from the nose; a nosebleed.
epithelial: Pertaining to the layer of cells forming the

outer surface of the body, the lining of the body
cavities, and principal tubes and passageways.

erythema (erythematous): Diffused redness of the
skin due to dilation of the superficial capillaries.

exanthems: Any eruption or rash of the skin (not the
mucous membrane). Term often used to describe
childhood or infectious rashes.

excoriation: Abrasion of the skin or the surface of any
organ by trauma, chemical agents, burns, or other
causes.

exfoliative cytology: Microscopic examination of cells
that have been shed from or scaled off the surface
epithelium. Performed for diagnostic purposes.

exophthalmos: Abnormal protrusion of the eyeball.
exudate: Fluid discharged through vessel walls and

collected in adjacent tissue. It has a high content 
of protein and cellular debris. (Compare with 
transudate.)

F
fecalith: Hard, solid, intestinal mass formed around a

core of fecal material.
fibrillation (ventricular): Cardiac arrhythmia charac-

terized by the rapid, incomplete, and uncoordinated
contractions of the muscle fibers of the heart ventri-
cles. Can lead to cardiac arrest. (See arrhythmia.)

fibrinogen: A protein synthesized by the liver and
present in blood plasma that is converted into 
fibrin through the action of thrombin in the 
presence of calcium ions.

fissure: Groove, natural division, cleft, slit, or deep
furrow in organs; an ulcer or cracklike sore.

fistula: Abnormal tubelike passage from a normal 
cavity or tube to a free surface or cavity.

folate: Salt or ester of folic acid.
fontanel: Incompletely ossified space or soft spot 

between the cranial bones of the skull of a fetus 
or infant.

foramen magnum: Opening in the occipital bone
through which the spinal cord passes from the
brain.

G
ganglion: Mass of nervelike cell bodies lying outside

the brain and spinal cord.
genotype: Description of the combination of genes of

an individual, either with respect to a single trait or
with respect to a larger set of traits. (Contrast with
phenotype.)

gliadin: Water-soluble protein present in the gluten
of wheat. The sticky mass that results when wheat
flour and water are mixed is due to gliadin.

globulin: One of the plasma proteins to control 
osmotic pressure within capillaries.

glycogen: Molecule that is the principal storage form
of glucose in human cells.

glycosuria: Presence of sugar, particularly glucose, in
the urine.

goitrogens: Substances that cause goiters. These occur
in nature in certain foods, including turnips,
rutabagas, and cabbage.

gustatory: Associated with the sense of taste or eating.

H
hallucination: False perception having no relation to

reality and not accounted for by exterior stimulus.
hematemesis: Vomiting blood.
hematochezia: Passage of bright red blood in the

stool.
hematopoietic: Related to the formation of red blood

cells.
hematuria: Blood in the urine.
hemiparesis: Paralysis affecting only one side of the

body.
hemoglobin: Oxygen-carrying pigment in red blood

cells.
hemolysis: Rupturing of red blood cells with the re-

sulting release of hemoglobin into the plasma.
hemoptysis: Coughing and spitting up blood due to

bleeding in any portion of the respiratory tract.
hemostasis: An arrest of bleeding or of circulation.
hepatomegaly: Enlargement of the liver.
heritability: Genetic or inheritable trait(s).
heterozygous: Possessing different genes from each

parent for a particular trait.
hirsutism: Condition marked by excessive growth of

hair in unusual places, especially in women.
histoplasmosis: Also called Darling disease, it is

caused by Histoplasma capsulatum.
homeostasis: Tendency of the body systems to main-

tain stability even though they are exposed to contin-
ually changing outside forces.

homozygous: Possessing identical genes from each
parent for a particular trait.

hydronephrosis: Swelling of the renal pelvis of the
kidney with urine due to obstructed outflow.

hydroureter: Distention of the ureter with fluid due
to obstructed outflow.

hyperchlorhydria: Excessive amount of hydrochloric
acid in the stomach.

hyperglycemia: Abnormally high levels of glucose in
the blood.

hyperkalemia: Excessive amount of potassium in the
blood, usually caused by inadequate excretion of
potassium or the shift of potassium from tissues.

hyperlipemia: Excess levels of fatlike substances
called lipids in the blood.

hyperparathyroidism: Oversecretion of parathyroid
hormone by the parathyroid glands.
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hyperplasia: Overproliferation of normal cells within
a normal tissue structure.

hypersomnia: Excessive daytime sleepiness.
hypertrophy: Increase in size or volume of an organ 

or other body structure that is produced entirely 
by an increase in the size of existing cells, not by 
an increase in the number of cells.

hypoalbuminemia: Abnormally low levels of a pro-
tein called albumin in the blood plasma.

hypoglycemia: Abnormally low levels of glucose in
the blood.

hypophysectomy: Removal of the pituitary gland.
hypovolemic shock: Condition of severe physiologic

distress caused by such a large decrease in the cir-
culating blood volume that the body’s metabolic
needs cannot be met.

hypoxemia: Decreased oxygen in arterial blood.
hypoxia: Decreased concentration of oxygen in the 

inspired air and body tissues.
hysterosalpingography: Use of x-rays to visualize the

uterus and fallopian tubes.

I
iatrogenic: Caused by treatment; for instance, an 

infection caused by a failure of surgical antiseptic
precautions.

idiopathic: Of unknown cause.
ileostomy: Surgically created opening in the abdomi-

nal wall so the end of the lower small intestine
(ileum) can be brought to the surface forming a
stoma to evacuate feces. May be temporary or 
permanent.

incontinence: Inability to control the passage of
urine, semen, or feces due to one or more physio-
logical or psychological conditions.

induration: Area of hardened tissue; the process of
hardening.

in situ: In place. (See carcinoma in situ.)
intoxication: Recent ingestion of a substance with 

significant behavioral or psychological changes.
intrathecal: Within the spinal canal or a sheath.
intromission: Insertion of the penis into the vagina.
ischemia: Temporary deficiency of blood in a body part

due to a constriction or obstruction of a blood vessel.

J
jaundice: Condition characterized by a yellowish 

discoloration of the skin, whites of the eyes, and
bodily fluids resulting from the accumulation of
bilirubin in the blood. Caused by any of several 
disease processes in which the normal production
and secretion of bile are disrupted.

K
keratin: Hard, fibrous protein that is the primary 

constituent of hair and nails.

keratolytic: Agent used to loosen and remove the
outer layer of the epidermis.

ketoacidosis: Abnormally high concentrations in the
blood or tissues of organic compounds called ketone
bodies: beta-hydroxybutyric acid, acetoacetic acid,
and acetone. It is sometimes called ketosis. The 
condition is frequently associated with diabetes
mellitus.

ketone: A substance containing the carbonyl group 
attached to two carbon atoms. Acetone is an 
example of a simple ketone.

kyphoscoliosis: Abnormal backward and lateral cur-
vature of the spine.

L
lacteals: Lymphatic capillaries in a villus of the small

intestine that absorb fatty acids and other fat-
soluble products of digestion.

leiomyoma: Tumor of smooth-muscle tissue.
leukopenia: Abnormal decrease in the number of 

circulating white blood cells.
lipiduria: Lipids in the urine.
lochia: Postpartum discharge of blood, mucus, and

tissue from the uterus.
lumbar: Pertaining to the part of the back between

the thorax and pelvis.
lumen: Space within an artery, vein, intestine, or

other tubular structure.
luxation: Displacement of organs or articular surfaces;

complete dislocation of a joint.
lymphadenopathy: Disease of the lymph nodes, 

usually manifested as swelling of the nodes.
lymphangitis: Inflammation of lymph vessels.
lymphocytopenia: Presence of abnormally small 

numbers of lymphocytes in the circulating blood.

M
macrophage: Any of the class of cells within the body

tissues having the ability to engulf particular 
substances and microorganisms.

macula: Small, colored spot or thickening.
malaise: Generalized feeling of illness, discomfort, 

or depression indicative of some underlying disease
or disorder.

maxillomandibular advancement: Surgical treatment
for obstructive sleep apnea; both the upper jaw
(maxilla) and lower jaw (mandible) are moved 
forward to enlarge the airway.

McBurney point: Point of special abdominal ten-
derness indicating acute appendicitis. It lies over
and corresponds with the normal position of the
appendix.

meconium: First feces of a newborn infant, made of
salts, amniotic fluid, mucus, bile, and epithelial
cells. The substance is greenish black, almost 
odorless, and tarry.
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megakaryocyte: Large bone marrow cell with large 
or multiple nuclei. It gives rise to blood platelets.

meiosis: Process of two successive cell divisions, 
producing cells, egg, or sperm that contain half the
number of chromosomes in somatic cells. When
fertilization occurs, the nuclei of the sperm and
ovum fuse and produce a zygote with the full 
chromosome complement.

melanin: Dark pigment that gives color to skin and
hair.

menarche: Initial menstrual cycle, marking the onset
of fertility.

meninges: Three membranes covering the brain and
spinal cord.

menorrhagia: Excessive menstrual flow in duration or
quantity, or both.

mesothelioma: A malignant tumor derived from the
mesothelial cells of the pleura, peritoneum, or 
pericardium. It is found most often in smokers or
persons with a history of exposure to asbestos.

metastasis (metastasize): Movement of bacteria or
body cells, especially cancer cells, from one part of
the body to the other, typically by way of the circu-
latory system.

metrorrhea: Abnormal uterine discharge.
microbiome: Consists of all the microorganisms that

reside in the human body and how they react in a
particular environment.

microcephaly: Abnormally small head.
micturition: Urination.
mitochondria: Microscopic cell organelle that con-

tains enzymes for cell respiration.
Mohs micrographic surgery: A method of excising

skin tumors a layer at a time until entire tumor is
removed. Developed by Frederic Edward Mohs,
U.S. surgeon.

mutism: Persistent inhibition of speech seen in some
severe forms of mental illness.

myalgia: Muscle pain or tenderness.
myringotomy: Surgical incision of the tympanic

membrane (eardrum).

N
nephrectomy: Removal of a kidney.
neuromodulator: Alteration in function or status in

response to a stimulus of the nerve.
neuropathic pain: Discomfort that originates in pe-

ripheral nerves or the central nervous system rather
than from damage in organs or tissues.

neuropeptides: Brain messengers responsible for
mood, energy levels, pain and pleasure reception,
body weight, and ability to solve problems; they also
form memories and regulate the immune system.

neurotomy: Division or dissection of a nerve.
neurotransmitter: Substance produced and released

by one neuron that travels across a synapse, 

exciting or inhibiting the next neuron in the 
neural pathway.

nevus (pl. nevi): Birthmark or mole; congenital discol-
oration of the skin due to abnormal pigmentation or
vascular tumor.

nociceptive pain: Pain from tissue damage; may be
sharp, dull, or aching but does not follow a nerve
distribution.

nocturia: Excessive urination at night.
nonopioids: Nonopium drugs, formerly referred to as

nonnarcotic; includes such drugs as acetaminophen
and NSAIDs.

nosocomial: Occurring in a health-care setting.
nuchal rigidity: Stiff neck.
nystagmus: Rhythmic, involuntary movement of the

eyeball.

O
occult blood: Minute quantities of blood in feces,

urine, and gastric fluid, detectable only by micro-
scopic examination or chemical test.

oliguria: Reduced urine secretion.
oogenesis: The creation of the mature human ovum.
opioids: Any synthetic or natural narcotic that relieves

pain, with morphinelike activity.
orchiectomy: Surgical removal of a testis.
orchitis: Inflammation of the testes.
orthopnea: Respiratory condition in which there is

discomfort breathing in any but erect standing or
sitting positions.

Ortolani sign: The “clunk” felt when an examiner
abducts (draws away from the body) and lifts 
the femurs of a supine infant. The clunk indi-
cates a partial or an incomplete displacement 
of the hip.

osteomalacia: Disease caused by vitamin D deficiency
in adults that causes soft, flexible, brittle, deformed
bones.

P
palliative: Treatment provided to relieve the symp-

toms of a disease rather than to effect a cure.
pallor: Lack of color; paleness, as of the skin.
panhysterosalpingo-oophorectomy: Surgical removal

of the entire uterus, including the cervix, ovaries,
and fallopian tubes.

Papanicolaou test (smear): Diagnostic test for the
early detection of cancer cells. Commonly called
Pap test or Pap smear.

papule: Red, raised area of the skin, generally small
and solid.

parasympathetic: Referring to a portion of the auto-
matic (involuntary) nervous system. Activity of the
parasympathetic nerves produces effects such as
constriction of the pupil of the eye and slowed
heart rate.
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paresthesia: Sensation of numbness, prickling, or 
tingling.

parturition: Act of giving birth.
pathogenic: Capable of causing disease.
percussion: Diagnostic technique in which various

body surfaces are tapped; the resulting sounds 
indicate the size, position, and general condition 
of underlying organs or structures.

pericardiocentesis: Surgical puncture of the membra-
nous sac surrounding the heart to draw out fluid.

peristalsis: Involuntary wavelike contraction occur-
ring along the walls of the hollow tubes of the
body, especially the esophagus, stomach, and 
intestines.

petechia (pl. petechiae): A small, reddish or purplish
pinpoint spot on a body surface, such as the skin or
mucous membranes, caused by a minute hemorrhage.

pH: Degree of acidity or alkalinity of a solution, 
expressed in numbers from 0 to 14. Maximum
acidity is pH 0 and maximum alkalinity is pH 14.
A pH of 7 is neutral.

phacoemulsification: Ultrasonic device that disinte-
grates cataracts so they can be aspirated and removed.

phagocytosis: Ingestion and digestion of bacteria,
other cells, and particles by a class of cells called
phagocytes.

phenotype: Observable physical characteristics of an
individual, determined by the combined influences
of the individual’s genetic makeup and the effects
of environmental factors. (Contrast with genotype.)

photophobia: Unusual intolerance of light.
pleurectomy: Surgical excision of a portion of the

pleura.
polycythemia vera: Chronic, life-shortening disorder

of the bone marrow, involving the tissue producing
blood cells. It is primarily characterized by abnor-
mally high numbers of circulating red blood cells.

polydipsia: Excessive thirst.
polymorphonuclear leukocyte: White blood cell that

possesses a nucleus composed of 200 or more lobes
or parts.

polyphagia: Eating abnormally large amounts of
food.

polyposis: Formation of numerous small growths or
masses on a mucous membrane surface.

polyuria: Excessive formation and discharge of urine.
postural drainage: Therapeutic technique in which a

client is directed to assume a variety of positions
that facilitate the drainage of secretions in the lobes
of the lungs or the bronchial passages.

prebiotics: A nutrient that stimulates the growth of
bacteria living in the large intestine.

primigravida: Woman during her first pregnancy.
probiotics: Substance that has a health-promoting 

effect on living cells.

prostaglandins: Class of chemically related fatty acids
present in many body tissues and having the ability
to stimulate smooth-muscle contractions, lower
blood pressure, and regulate or influence many
other body functions.

prostate-specific antigen (PSA): A tumor marker
widely used to detect and monitor prostatic cancer.

proteinuria: An excess of serum proteins in the urine.
prothrombin: A plasma protein coagulation factor

synthesized by the liver that is converted to throm-
bin by prothrombinase and thrombokinase in the
presence of calcium ions; sometimes referred to as
coagulation factor.

pruritus: Severe itching.
pulmonary infarction: Death of a localized area of

lung tissue resulting from an interruption of blood
flow to that area. Generally caused by a pulmonary
embolism.

purulent (discharge): Containing pus.
pustule: Small, raised area of the skin filled with pus

or lymph.
pylorus (pyloric sphincter): Lower opening of the

stomach leading into the duodenum. The pylorus is
closed most of the time by the pyloric sphincter, a
ring of muscles that opens at intervals to allow the
flow of chyme into the duodenum.

pyoderma: Any acute, pus-causing, inflammatory skin
disease.

pyuria: Pus in the urine.

R
radiofrequency catheter ablation: Destruction of 

electrical conduction pathways in the heart with 
an intracardiac catheter that removes the abnormal
conducting tissue.

radioisotope: Radioactive form of an element. Some
are commonly used for diagnostic or therapeutic
purposes.

Raynaud phenomenon: Intermittent interruptions of
blood supply to the fingers, toes, and sometimes the
ears, marked by severe pallor of these parts and ac-
companied by numbness, tingling, or extreme pain.

Reed-Sternberg cells: Giant connective tissue cells
with one or two large nuclei that are characteristic
of Hodgkin disease.

reflux: Flowing back or return flow of fluid or other
matter.

resection: Excision.
reticulocyte: Immature form of red blood cell, normally

comprising about 1% of circulating red blood cells.
retinopathy: Any disease of the retina of the eye.
rhinitis: Inflammation of the nasal mucous 

membranes.
rhinophyma: Nodular swelling and congestion of the

nose associated with acne rosacea.
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rhonchus (pl. rhonchi): Rale or rattling in the throat,
especially when it resembles snoring.

ribosomes: Microscopic cell organelles that produce
proteins for cells.

S
sarcomas: A cancer arising from mesenchymal tissue,

such as muscle or bone, which may affect the
bones, bladder, kidneys, liver, lungs, parotids, and
spleen.

sclerotherapy: Injecting irritating chemicals into 
vascular spaces or body cavities to harden, fill, 
or destroy them.

scotomata: Temporary, islandlike, blind gaps in the
visual field.

seborrhea: Functional disease of the sebaceous glands
marked by an increase in the amount, and often an
alteration of the quality, of the sebaceous secretion.

sepsis: Microorganisms released into the bloodstream
trigger inflammation throughout the body.

septic: Pertaining to disease-causing organisms or
their toxins.

septum: Any wall between two cavities; for example,
the atrial septum divides the right and left atria of
the heart.

sequela: Condition that is the result of a disease.
serotonin: A chemical found in platelets, gastroin-

testinal mucosa, mast cells, and the central nervous
system; its action on cellular receptors plays a role
in intestinal motility, nausea and vomiting, sleep-
wake cycles, obsessive-compulsive disorder, depres-
sion, and eating.

serous: Pertaining to serum.
somatic: Pertaining to sensation perceived as origi-

nating from superficial or muscular structures of
the body rather than sensations seeming to come
from the internal organs.

spermatogenesis: Process of creating a mature human
sperm cell.

spirochete: Member of an order of microorganisms
that have a slender, spiral shape.

sputum: Substance expelled by coughing or clearing
the throat.

stapedectomy: Excision of the stapes in the ear in
order to improve hearing, especially in cases of 
otosclerosis. The stapes is replaced by a prosthesis.

stratum corneum: Outermost or horny layer of the
epidermis.

stridor: Harsh, high-pitched sound during respiration
due to obstruction of air passages.

stupor: Condition of unconsciousness or lethargy.
suppurative: Pus producing.
syncope: Transient loss of consciousness due to inad-

equate blood flow to the brain.
syndrome: A group of symptoms or signs linked by a

common pathological history.

syngeneic: Descriptive of individuals or cells without
detectable tissue incompatibility.

systole: Contraction of the chambers of the heart; the
myocardial fibers shorten, making the chamber
smaller and forcing out blood.

T
tachycardia: Abnormally rapid heart beat, generally

defined as exceeding 100 beats per minute.
tachypnea: Abnormal, very rapid breathing.
teratogen: Anything that adversely affects normal 

cellular development in the embryo or fetus. It may
be certain chemicals, some therapeutic and illicit
drugs, radiation, and intrauterine viral infections.

teratoma: Tumor composed of several different tissue
types, none of which are normally found in the area
of occurrence. Teratomas usually occur in the testes
or ovaries.

tetany: Nervous condition characterized by sharp,
painful, periodic muscle contractions, particularly
those of the extremities.

thoracentesis: Surgical puncture of the chest wall to
remove fluid from either of the pleural cavities.

thoracotomy: Surgical incision in the wall of the
chest.

thrombocytosis: A condition pertaining to high
platelet count in the blood.

thrombus: Blood clot formed along the wall of a
blood vessel or in a cavity of the heart. It may be of
sufficient size to obstruct blood flow; or all, or a
portion, of it may break off to become an embolus.
(See embolus.)

thyrotoxicosis: The overproduction of thyroid 
hormone.

Tinel sign: A cutaneous tingling sensation produced
by pressing the nerve trunk that has been damaged
or is regenerating following trauma; named for
Jules Tinel, French neurologist.

tinnitus: Ringing, buzzing, tinkling, or hissing sound
in the ear.

tolerance: Acquired resistance to the effects of a drug.
tonometer: Instrument to measure intraocular 

pressure.
tophus (pl. tophi): Calculus (stone) or mineral deposit

in bone or tissue.
toxemia: Condition in which poisonous products of

body cells at a local source of infection or derived
from the growth of microorganisms are spread
throughout the body in the blood.

transillumination: Visual inspection of a body struc-
ture or organ by passing a light through its walls.

transsphenoidal: Through or across the sphenoid
bone.

transudate: Fluid discharged through a membrane or
vessel wall. In contrast to an exudate, a transudate
has a low content of protein or cellular debris.
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transurethral resection: (Usually of prostate.) Visual-
izing the prostate through the urethra; removing
tissue by electrocautery or sharp dissection.

tympanoplasty: Surgery to reconstruct or repair the
eardrum.

U
urea: Chief nitrogenous constituent of urine.
uremia: Toxic condition associated with chronic renal

failure and produced by excess levels of urea, creati-
nine, and other nitrogen-based compounds in the
blood.

urolith: Concretion, or stone, within the urinary tract.
urticaria: Vascular reaction of the skin characterized

by the temporary eruption of wheals; hives.
uvulopalatopharyngoplasty: A procedure that re-

moves excess tissue in the throat to make the 
airway wider; often used to treat obstructive 
sleep apnea.

V
varices: Abnormally dilated and twisted veins, arteries,

or lymph nodes.
varicocele: Dilation of the complex network of veins

that comprise part of the spermatic cord to form a
palpable swelling within the scrotum.

vasodilator: Drug or agent causing relaxation and 
expansion of the blood vessels.

vasopressin: Hormone secreted by the hypothalamus
that raises blood pressure, increases peristalsis, 
and promotes resorption of water by the kidney.
Synthetic or prepared extracts are administered as
antidiuretics. Also known as antidiuretic hormone
(ADH).

vertigo: Sensation of spinning around in space or of
having objects spin around oneself.

villi (intestinal): Tiny fingerlike projections lining the
interior of the small intestine that absorb fluid and
nutrients.

virulence: Strength of a disease, its capacity to over-
come the resistance of the organism.

visceral: Pertaining to the cavity containing internal
organs.

W
wheal: Generally round, transient elevation of the

skin, which is white in the center, with pale red
edges; often accompanied by itching.

withdrawal: Negative physical symptoms that occur
after periods of abstinence
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A
ABCs of health and fitness (USDA’s 

Dietary Goals for Americans), 
30–31

Abdominal aortic aneurysm (AAA), 
289–291, 290f, 290t

Abdominal hernia, 364, 364f
Abdominopelvic trauma, 11
A body shape index (ABSI), 17
Abortion, spontaneous, 424–425
Abraded skin, 168
Abruptio placentae, 427
Absorption, defined, 347
Abusive head trauma (shaken baby 

syndrome), 225–226, 226b
Accommodative medicine

See also Alternative/complementary 
therapies

Acetabulum, 113
Acetaminophen use, 40, 41, 367b
Acetylcholine, 204
Acne vulgaris, 160–161, 161f
Acquired immunity, 15
Acquired immunodeficiency syndrome

(AIDS). See HIV infection/AIDS
Acromegaly, 249–252
Active immunity, 15
Acupressure, 26
Acupuncture, 26–27, 27f

for lung cancer patients, 336
for pain management, 44

Acute diseases and conditions
appendicitis, 359–360, 359f, 360b
bacterial meningitis, 228–229, 229f
headache, 218–221
leukemias, 87
lymphocytic (lymphoblastic) leukemia

(ALL), 87, 297–299
myeloid (myeloblastic) leukemia (AML),

87, 297–299
pain, 37
poststreptococcal glomerulonephritis

(APSGN), 383–384
respiratory distress syndrome (ARDS),

318b
severe acute respiratory syndrome

(SARS), 56–57
subdural hematoma, 224–225, 224f
tonsillitis, 337
tubular necrosis, 386–387

Acyanotic heart defects, 99–100, 100f, 101

Allopathic medicine, 25
Alogia, 133
Alopecia, 163–164, 164f, 267
Alpha-methylacyl-CoA racemase

(AMACR), 411
Alternative/complementary therapies

Ayurvedic medicine, 26
bioelectromagnetic/bioenergetic, 27
biofeedback, 28, 43
chiropractic, 27–28
definition of terms, 25
diet and nutrition, 27, 30–31
evaluating, 26
facts vs. fallacies, 26
growth of, 25
herbal medicine, 27
history of conventional and integrative

medicine, 25
homeopathy, 27
indications in

acne vulgaris, 161
allergic rhinitis, 312
alopecia areata, 163–164
Alzheimer disease, 236
amenorrhea, 413
amyotrophic lateral sclerosis (ALS),

239
anorexia nervosa, 146
anthrax, 58
anxiety disorders, 135
aplastic anemia, 296
arteriosclerosis/atherosclerosis, 292
asthma, 321–322
atopic dermatitis (eczema), 176
atrial fibrillation, 285
attention deficit-hyperactivity disorder

(ADHD), 145
autism spectrum disorders (ASD), 144
Bell palsy, 231
benign prostatic hyperplasia (BPH),

409
bladder cancer, 392
botulism, 58
brain tumors, 241
breast cancer, 423
bulimia nervosa, 147
bursitis, 202
cancer (general), 91–92, 92t
carpal tunnel syndrome, 203
cataracts, 440
celiac disease, 354

Addiction. See Substance-related and 
addictive disorders

Addison disease, 262–263
Adenoid hyperplasia, 337–338
Adenomas, 87, 250
Adjuvant analgesics, 40
Adolescents

depression, 129
disorders diagnosed in, 142–145
infectious diseases, 69–77
respiratory diseases, 336–339

Adrenal gland diseases and disorders
Addison disease, 262–263
Cushing syndrome, 262

Adrenal glands, 250f, 251t, 261
Adrenal medulla, 251t, 261
Adrenocorticotrophic hormone (ACTH),

249, 251t, 252f, 262
Advisory Committee on Immunization

Practices (ACIP), 78
Afferent (sensory) neurons, 215
Age

cancer and, 86
disease and, 3
mental health and, 127
pain experience and, 38

Agency for Healthcare Research and 
Quality (AHRQ), 37, 133

Age-Related Eye Disease Study (AREDS),
444

Age-related macular degeneration (AMD),
442–444

Agnosia, 226
Agoraphobia, 134–135
Agraphia, 226
AIDS. See HIV infection/AIDS
Albumin, 273
Alcohol dependence/addiction, 138–141

cirrhosis and, 367–368
pancreatitis and, 365–366

Aldosterone, 251t, 261
Alexia, 226
Alimentary canal, 345f, 346
Allergic rhinitis, 311–312
Allergies

description of, 16
to insects, spiders, and snakes, 12–13
latex, 175

Alliance for Nanotechnology in Cancer
(NCI), 91b

Allogeneic transplants, 91, 299
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cerebral palsy, 107
cholelithiasis and cholecystitis, 367
chronic fatigue syndrome (CFS), 

67–68
chronic obstructive pulmonary disease

(COPD), 320–321
cirrhosis, 368
cold sores and fever blisters, 177–178
colorectal cancer, 371
common cold, 64
conjunctivitis, 445
constipation, 362
corns and calluses, 168
coronary artery disease (CAD), 284
cor pulmonale, 332
Crohn disease, 357
cystic fibrosis (CF), 115
cystitis and urethritis, 382
decubitus ulcers, 166
depression, 130
dermatitis, 173
dermatophytoses, 169
diabetes mellitus, 265
diarrhea, 362
dislocations, 197
diverticular disease, 359
dysmenorrhea, 414
endocarditis, 279
endometriosis, 416
epididymitis, 410
epilepsy, 234–235
Escherichia coli O157:H7, 54
fibrocystic breasts, 421
fibromyalgia, 207
folic acid deficiency anemia, 295
furuncles and carbuncles, 165
gastritis, 351
gastroenteritis, 353
gastroesophageal reflux disease

(GERD), 349
genital herpes, 404
genital human papillomavirus (HPV)

infection, 405
glaucoma, 441
goiter, 255–256
gonorrhea, 403
gout, 201
Graves disease, 257
H1N1 flu (swine flu), 53
Hashimoto thyroiditis, 257
headaches, 220, 221
hemorrhoids, 361
hepatitis, 369
herniated intervertebral disk, 191
herpes zoster (shingles), 179
hiatal hernia, 363
HIV infection/AIDS, 69
human papillomavirus (HPV) 

infection, 405
hyperparathyroidism, 260
hypertension, 282
hypoparathyroidism, 261
hypopituitarism, 253
impetigo, 170
infantile colic, 353
infectious diarrheal diseases, 70
infectious mononucleosis, 315–316

skin cancers, 179
sleep apnea, 316
spine deformities, 190
sprains and strains, 201
stomatitis, 348
strabismus, 444
stroke, 232
stye (hordeolum), 438
substance-related and addictive 

disorders, 141
swimmer’s ear, 448
systemic lupus erythematosus 

(SLE), 207
tendonitis, 202
thrush, 338
tonsillitis, 337
Tourette syndrome, 119
trichomoniasis, 407
tularemia (typhoidal or pneumonic), 61
ulcerative colitis, 358
urticaria (hives), 160
varicose veins, 293
viral hemorrhagic fevers (VHFs), 62
vitiligo, 172
warts, 171
West Nile virus, 63

integrative medicine, 25–28
laughter and play, 29–30
licensing of practitioners of, 26
lifestyle and, 30–31
love, friendship, and faith, 31
managing negative emotions, 28–29, 28t
manual healing methods, 27–28
massage therapy, 28
mind-body medicine, 28–30
naturopathy, 27
osteopathic manipulation, 27
for pain, 42–45
personal responsibility and, 30
psychoneuroimmunology, 28
stress and distress and, 31
traditional Chinese medicine (TCM),

26–27
Alveoli, 115, 311
Alzheimer disease, 235–236, 235b, 236b
Amenorrhea, 146, 413
American Academy of Family Physicians

(AAFP), 78
American Academy of Ophthalmology, 437
American Academy of Pediatrics (AAP),

78, 225
American Cancer Society (ACS), 85, 88,

91, 92, 93, 179, 410, 423, 423b
American Diabetes Association (ADA), 264
American Heart Association, 99, 119, 279,

302
American Journal of the Medical Sciences, 284
American Pain Society, 37
American Psychiatric Association. See

Diagnostic and Statistical Manual 
of Mental Disorders Fifth Edition
(DSM-V)

American Society for Aesthetic Plastic 
Surgery, 181b

American Urological Association (AUA)
Prostate Symptom Index 
questionnaire, 408

infertility, 402
influenza, 65
iron-deficiency anemia, 294
irritable bowel syndrome (IBS), 356
kidney cancer, 393
leukemias, 298
lung cancer, 336
Lyme disease, 55
lymphedema, 300
macular degeneration, 443
malaria, 63
male erectile disorder, 149
menopause, 418
Middle East respiratory syndrome

(MERS), 56
migraine, 221
mitral insufficiency/stenosis, 280
motion sickness, 451
multiple sclerosis, 238
narcolepsy, 240
neurodermatitis, 177
nystagmus, 438
osteoarthritis, 198
osteoporosis, 192–193
otitis media, 449
ovarian cancer, 420
ovarian cysts and tumors, 415
overactive bladder, 391
Paget disease, 194
pancreatitis, 365
Parkinson disease, 237
pediculosis, 166
pelvic inflammatory disease (PID), 418
peptic ulcers, 352
pericarditis, 275
peripheral neuropathy, 230
pernicious anemia, 295
personality disorders, 138
pertussis (whooping cough), 75
pharyngitis, 314
plague (pneumonic), 60
plantar fasciitis, 204
pleurisy, 329
pneumonia, 317
polymyositis, 206
post-traumatic stress disorder (PTSD),

136
premature ejaculation, 150
premenstrual syndrome (PMS), 412
prostatic cancer, 411
prostatitis, 409
psoriasis, 159
pulmonary embolism, 333
pulmonary hypertension, 331
pulmonary tuberculosis, 323
pyelonephritis, 383
refractive errors, 437
renal calculi (kidney stones), 385
restless leg syndrome (RLS), 240
rheumatoid arthritis (RA), 199
schizophrenia, 133
scleroderma, 173
severe acute respiratory syndrome

(SARS), 56
sickle cell anemia, 104
silicosis, 324
sinusitis, 313
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Amino acids, 6
Amsler chart, 443
Amygdala, 136
Amyotrophic lateral sclerosis (ALS, 

Lou Gehrig disease), 238–239
Anabolic steroids, 139t
Anal canal, 345f
Analgesics, 12
Anaphylaxis, 16
Anaplasia, 88
Anaplastic thyroid cancer, 258–259
Anaplastic tumors, 84
Anastomosis, 112
Anatomy of an Illness (Cousins), 30
Androgen, 251t, 261
Anemias

aplastic anemia, 296
folic acid deficiency anemia, 294–295
iron-deficiency anemia, 293–294
pernicious anemia, 295–296
sickle cell anemia, 6, 103–104

Aneurysms
abdominal aortic (AAA), 289–291, 

290f, 290t
cerebral, 233–234
description, 290
peripheral aortic, 289–291, 290t
thoracic aortic, 289–291, 290t
ventricular, 287

Angina pain, 38
Angina pectoris, 283, 284–285
Angiogenesis, 289
Ankylosing spondylitis, 200b
Ankylosis, 198
Anorexia, 71
Anorexia nervosa, 145–146
Anovulation, 415
Anoxia, 106
Anthracosis, 326
Anthrax, 51t, 57–58
Antianxiety medications, for pain, 41
Antibiotics, overuse of, 52
Antibodies, 15
Anticholinergic drugs, 237, 359
Antidepressant medications

for depression, 129
for pain, 41

Antidiuretic hormone (ADH), 249, 251t,
252f, 254

Antiemetics, 12
Antigens, 15
Antimicrobial resistance, 52–53
Antipruritics, 72
Antipsychotics, 133
Antipyretics, 60, 383
Antiretrovirals, 69
Antisocial personality disorder, 137
Anuria, 426
Anus, 345f
Anxiety disorders, 134
Anxiety, pain experience and, 38
Aortic insufficiency/stenosis, 281, 281f
Aphasia, 226
Aplastic anemia, 296
Apnea, 334

See also Sleep apnea
Appendicitis, 359–360, 359f, 360b

Bacillus anthracis, 57
Bacteremia, 52
Bacteria, 9, 9f

See also Microorganisms
Bacterial infections, cancer and, 86
Bacterial meningitis, 228–229, 229f
Bacteriophage, 9f
Bacteriuria, 382
Barrett esophagus (GERD), 349–350, 350b
Bartholin glands, 400
Basal cell carcinomas, 179
Basonuclin-2 (BNC2) gene, 419
Basophils, 273
B-cell deficiency, 16
B-cell lymphocytes, 15, 16
Bell palsy, 230–231
Bell phenomenon, 231
Benign fibroadenoma, 421–422
Benign myalgic encephalomyelitis. See

Chronic diseases and conditions, 
fatigue syndrome

Benign prostatic hyperplasia (BPH, 
enlarged prostate), 408–409, 408f

Benign tumors, 15, 84, 241
Berylliosis, 325–326
Beryllium poisoning, 325
Bifidobacteria infantis, 356
Biliary colic, 366
Biliary tract disease, pancreatitis and, 

365–366
Bilirubin, 366, 369
Bilirubinuria, 369
Bioelectromagnetic/bioenergetic 

therapies, 27
Biofeedback, 28

for pain, 43
Biological response modifiers (BRMs), 298
Biopsy, 88
Bioterrorism, websites on, 57, 79

See also Infectious and communicable 
diseases, as potential weapons

Biotherapy. See Immunotherapy 
(biotherapy)

Biotin, 336
Bipolar disorder, 130–132
Bites, insects, spiders, and snakes, 12–13
Black lung disease (anthracosis), 326
Bladder, 379, 379f
Bladder cancer, 391–392
Bladder defects, 112–113
Blastomycosis, 326–327
Blasts, 297
Bleb, 327
Blepharitis, 446–447
Blepharoptosis, 204
Blister (bleb), 327
Blood cancers, 87
Blood clot. See Embolism
Blood pressure, high. See Hypertension

(high blood pressure)
Blood transfusion, allergic reaction to, 16
Blood vessel network

anatomy of, 273, 274f, 276f, 277f
diseases and disorders of

aneurysms, 289–291, 290f, 290t
arteriosclerosis/atherosclerosis, 283,

291–292, 291f

Appendicular skeletal system, 187
Appendix, 345f
Aqueous humor, 435, 441
Arachnoid membrane, 218
Arenaviruses, 61
Areola, 401
Aromatherapy, for pain management, 44
Arrhythmias, 101
Arteries, 273, 274f, 276f

coronary
with atherosclerosis, 291f
normal, 291f

Arteriosclerosis, 291–292
Arthralgia, 67
Asbestos, 86, 325
Asbestosis, 325
Ascending colon, 345f, 346f
Ascites, 367, 387
Asperger’s disorder. See Autism spectrum

disorders (ASD)
Aspergillus, 8f, 448
Asphyxiation, 13
Aspiration pneumonia, 317
Assisted reproductive technology (ART),

402
Association for Applied Psychophysiology

and Biofeedback, 43
Associations, 99
Asthma, 321–322
Astigmatic keratectomy, 437
Astigmatism, 437
Ataxic cerebral palsy, 106–107
Atelectasis, 115, 328–329
Atherosclerosis, 283, 291–292, 291f
Athetoid cerebral palsy, 106
Athlete’s foot (Tinea pedis), 168
Atmospheric pressure, extremes of, 12
Atopic dermatitis (eczema), 175–176, 176f
Atrial fibrillation, 285–286
Atrial septal defect (ASD), 99–100, 100f,

101
Atropine, 446
Attention deficit-hyperactivity disorder

(ADHD), 144–145
Aura, migraine, 221
Auricle, 436
Auscultation, 101, 281
Autism spectrum disorders (ASD), 143–144
Autohypnosis, 43
Autoimmune thyroiditis, 257
Autoimmunity, 16
Autologous transplants, 91, 299
Autonomic nervous system (ANS), 215,

217–218
Autosomal dominant disorders, 5–6
Autosomal recessive disorders, 6
Avoidant personality disorder, 137
Avolition, 133
Axial skeletal system, 187
Axons, 215, 216f
Ayurvedic medicine, 26
Azotemia, 389

B
Babesia microti, 8f
Bacilli, 9, 9f
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thrombophlebitis, 292–293
varicose veins, 293, 293f

“Blue bloater,” 320
BNC2 gene, 419
Body mass index (BMI), 17
Body shape index. See A body shape index

(ABSI)
Body weight, cancer and, 86
Boils, 164–165, 164f
Bone marrow, 187
Bone marrow transplantation (BMT), 91,

296, 299b
Bones

anatomy of, 186–187, 187f
appendicular skeletal system, 187
axial skeletal system, 187
compact bones, 187
diseases and disorders of

dislocations, 196–197
fractures, 195–196, 195f
herniated intervertebral disk, 190–191,

191f
kyphosis, 188–190, 190f
lordosis, 188–190, 190f
osteomyelitis, 193–194
osteoporosis, 191–193, 192f, 193t
Paget disease (osteitis deformans), 

194–195
scoliosis, 188–190, 190f

spongy or cancellous bones, 187
Borderline personality disorder, 137
Bordetella pertussis, 75
Borrelia burgdorferi, 55
Botulism, 51t, 58–59
Bowel cancer, 86
Bradycardia, 289
Bradykinesia, 236
Brain

anatomy and physiology of, 215, 217f,
218t

diseases and disorders of
abusive head trauma (shaken baby 

syndrome), 225–226, 226b
acute and chronic headache, 218–220
cerebral concussion, 222–223
cerebral contusion, 223–224
fetal alcohol syndrome and, 117–118,

118f, 140b
head trauma, 221–226
migraine, 220–221
subdural hematoma (acute), 224–225,

224f
traumatic brain injury (TBI), 222
tumors of, 240–241

See also Nervous system
Brain Aneurysm Foundation, 233
Brain attack (stroke), 231–232
Brain tumors, 240–241
BRCA1 breast cancer gene, 86, 90, 419, 420
BRCA2 breast cancer gene, 86, 90, 419,

420
Breakthrough pain, 38
Breast cancer, 86, 422–424, 423b
Breast reconstruction, 423b
Breasts

anatomy of, 400–401, 401f
benign fibroadenoma, 421–422

pancreatic, 371
prevention of, 92–93
prostate, 410–411
radiation therapy, 90
regional, 89
renal cell carcinoma (RCC) or kidney

cancer, 392–393
sarcomas, 87
signs and symptoms of, 87–88
skin

basal cell carcinomas, 179
malignant melanomas, 180–181, 180f
squamous cell carcinomas, 179

statistics and prevalence, 85
stem cell and bone marrow transplants,

91
surgery, 89–90
survival rates, 85
testicular, 411–412
thyroid, 258–259
treatment of

chemotherapy, 90
hormonal therapy, 91
immunotherapy (biotherapy), 90–91
integrative and complementary

therapy, 91–92, 92t
measles vaccine, 91
radiation therapy, 90
stem cell and bone marrow transplants,

91
surgery, 89–90

Cancer Information Service, 241
Candida, 338, 407b
Canker sores (aphthous stomatitis). See

Stomatitis (herpetic and aphthous)
Capillaries, 273
Carbuncles, 164–165, 164f
Carcinoembryonic antigen (CEA) testing,

88, 370–371
Carcinogens, 85
Carcinoma in situ, 85
Carcinomas, 87

of the breast, 86, 422–424, 423b
skin, 179–180
See also Cancer

Cardiac arrest, 288–289
Cardiac cycle, 273
Cardiac muscle, 188
Cardiac tamponade, 275
Cardiomegaly, 101
Cardiopulmonary resuscitation (CPR), 12,

289
Cardiovascular system

blood vessel network, 273, 274f, 276f,
277f

diseases and disorders of
aneurysms, 289–291, 290f, 290t
angina pectoris, 284–285
aortic insufficiency/stenosis, 281, 281f
aplastic anemia, 296
arteriosclerosis, 291–292
atherosclerosis, 283, 291–292, 291f
atrial fibrillation, 285–286
autoimmune diseases, 16
cardiac advances, 289b
cardiac arrest, 288–289
common symptoms of, 301–302

breast cancer, 86, 422–424, 423b
breast self-examination, 422f
fibrocystic, 420–421, 420f

Bronchioles, 115, 311
Bronchitis, 319–321
Bronchopneumonia, 317
Bruits, 282
Bubonic plague, 59–60
Bulbourethral gland, 399f, 400
Bulimia nervosa, 146–147
Bullas, 158f, 158t
Bunyaviruses, 61
Burkitt lymphoma, 86
Burns, 13, 13f, 14f, 15
Bursitis, 201–202
Buscaglia, Leo, Love, 31
Butterfly rash, 206, 206f

C
CA125 test, 419
Cachexia, 370
Calcitonin, 251t
Calluses, 167–168
Calmette-Guérin (bCG) vaccination, 324
Calyx, 384, 384f
Campylobacter, 70
Cancellous (spongy) bones, 187
Cancer

anaplastic tumors, 84
benign tumors, 15, 84, 241
bladder, 391–392
blood and lymph, 87
brain, 240–241
breast, 86, 422–424, 423b
carcinogens, 85
carcinomas, 87
chemotherapy treatment, 90
classification of, 87
colorectal, 370–371, 370f
deaths by, 85
definitions of, 15, 84
diagnostic procedures for, 88–89
distant, 89
epidemiology of, 85
etiology of, 85–86
eye (retinoblastoma), 6
factors influencing development, 85–86
grading and staging, 88–89
Hodgkin lymphoma, 87
hormonal therapy for, 91
immunotherapy (biotherapy), 90–91
integrative and complementary therapy,

91–92, 92t
leukemias, 87
localized, 89
lung, 335–336
lymphomas, 87
malignant tumors, 15, 84, 241
measles vaccine for treatment of, 91
metastasis, 15, 84, 85, 89
musculoskeletal system, 208
nanotechnology and, 91b
neoplasms, 15, 84
non-Hodgkin lymphoma 

(lymphosarcoma), 17, 87, 301
ovarian, 419–420
pain from, 38
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congestive heart failure (CHF), 
287–288, 288f

coronary artery disease (CAD), 
283–284, 283f

endocarditis, 278–279
essential hypertension, 282
folic acid deficiency anemia, 294–295
iron-deficiency anemia, 293–294
leukemias, 297–299
mitral insufficiency/stenosis, 280–281,

280f
myocardial infarction (MI, heart 

attack), 286–287, 286f
myocarditis, 277–278
pericarditis, 275–276
pernicious anemia, 295–296
thrombophlebitis, 292–293
varicose veins, 293, 293f

heart, 273, 274f
lymph and lymph vessels, 273–274, 278f
See also Congenital heart defects

Cardioversion, 285
Carditis, 274
Carpal tunnel syndrome, 202–203, 203f
Cartilage, 186–187
Case studies

cancer, 93
cardiovascular and lymphatic systems 

diseases and disorders, 302–303
congenital diseases and disorders, 120
digestive system diseases and disorders,

373
ear diseases and disorders, 453–454
endocrine system diseases and disorders,

268
eye diseases and disorders, 453
hypothermia, 19
infectious and communicable diseases, 79
integrative and complementary 

medicine, 32
lifestyle and nutrition, 19
mental health diseases and disorders,

151–152
musculoskeletal system diseases and 

disorders, 209
nervous system diseases and disorders,

242–243
pain management, 45–46
reproductive system diseases and 

disorders, 429
respiratory system diseases and disorders,

340
skin diseases and disorders, 182
urinary system diseases and disorders,

393
Cataracts, 440
Catatonic schizophrenia, 132
Cecum, 345f, 346, 346f
Celiac disease (gluten-induced enteropathy),

353–354, 355b
Cell-mediated immunity, 15
Cellulitis, 299, 439
Centers for Disease Control and Prevention

(CDC)
birth defects, 99
complementary and alternative 

medicine, 25

Cholelithiasis, 104, 366–367
Chondrosarcoma, 208
Chromosomal disorders, 6–7
Chromosomes, 4
Chronic diseases and conditions

bronchitis, 319–321
fatigue syndrome (CFS), 67–68
hairy cell leukemia, 87
headache, 218–221
leukemias, 87, 297–299
lymphocytic leukemia (CLL), 87, 

297–299
myeloid (myelocytic) leukemia (CML),

87, 297–299
neurological diseases and disorders

narcolepsy, 239–240
restless leg syndrome (RLS), 240

obstructive pulmonary disease (COPD),
320–321

pain, 37–38
renal failure, 388–389
thyroiditis, 257

Chronic obstructive pulmonary disease
(COPD), 319–321

Chyme, 109, 346
Cirrhosis, 367–368
Claudication, 101, 291
Cleft lip and palate (orofacial clefts), 

107–108, 108f
Clitoris, 400, 400f, 401f
Closed simple fracture, 195, 195f
Clostridium botulinum, 58
Clostridium tetani, 76
Clot (embolism), 196, 332–333, 333f
Clubbing, 332
Clubfoot (talipes), 113, 113f
Cluster headaches, 218, 219
Coal worker’s pneumoconiosis (anthracosis),

326
Coarctation of the aorta, 100, 101, 101f
Cocci, 9, 9f
Coccidioidomycosis, 326–327
Cognitive disabilities. See Intellectual 

disabilities
Cold sores, 177–178, 177f

See also Stomatitis (herpetic and 
aphthous)

Colectomy, 357
Colic, 353
Colitis, ulcerative, 357–358
Collapsed lung (pneumothorax), 327–328,

328f
Colles fracture, 195f, 196
Colloid goiter, 255
Colon cancer, 370–371, 370f
Colon (large intestine), 346–347, 346f

diverticula of, 358, 358f
Color blindness, 4
Colorectal cancer, 370–371, 370f
Comedos, 160
Comminuted fracture, 195, 195f
Common bile duct, 345f
Common cold (coryza), 51t, 64–65, 369
Common warts, 170, 171f
Communicable (contagious) diseases

defined, 51
factors for growth of, 52

Emerging Infectious Diseases: A Strategy 
for the 21st Century, 52

H1N1 flu, 53
Health Information for International

Travel, 451
infectious diseases, 51
infertility, 401
Legionnaires disease, 318
sexually transmitted diseases (STDs), 

407
website for, 151
website on bioterrorism agents, 57
website on immunizations, 77

Central diabetes insipidus, 253
Central nervous system (CNS)

anatomy and physiology of, 215–216,
217f, 218t, 219f

meningitis and, 228–229
stimulants and depressants of, 139t

Cerebellum, 217f, 218t
Cerebral aneurysm, 233–234
Cerebral concussion, 222–223
Cerebral contusion, 10, 223–224, 226
Cerebral diseases and disorders

cerebral aneurysm, 233–234
cerebrovascular accident (CVA, stroke 

or brain attack), 231–232
epilepsy, 234–235
transient ischemic attacks (TIAs), 

232–233
Cerebral palsy (CP), 106–107
Cerebrospinal fluid (CSF), 218
Cerebrovascular accident (CVA, stroke or

brain attack), 226, 231–232
Cerebrum, 218t
Cerumen, impacted, 447–448b
Ceruminous glands, 157
Cervical cancer, 86
Cervicitis, 402
Cervix, 400, 400f
Cesarean birth (C-section), 428b, 428f
Chancre, 405
Chelation therapy, 144
Chemical castration, 411
Chemotherapy, 90, 297, 298, 300, 301

for breast cancer, 423
for colorectal cancer, 371

Chest trauma, 11
Cheyne-Stokes respiration, 232
Chiari malformation, 105
Chickenpox. See Varicella
Chilblain, 12
Childhood/adolescence

depression, 129
disorders diagnosed during, 142–145
infectious diseases and disorders, 69–77
respiratory diseases and disorders, 

336–339
Childhood disintegrative disorder. See

Autism spectrum disorders (ASD)
Children, immunization schedules for, 78f
Chinese medicine. See Traditional Chinese

medicine (TCM)
Chiropractic medicine, 27–28
Chlamydial infections, 407–408
Chlamydia trachomatis, 381, 407, 410, 417
Cholecystitis, 366–367
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transmission and incubation period for
selected, 51t

See also Infectious and communicable 
diseases

Compact bones, 187
Complementary and alternative medicine

(CAM), 25
See also Alternative/complementary 

therapies
Compound fracture, 195, 195f
Compression stockings, 333
Concussions, 10, 222–223
Congenital diseases and disorders

bladder, 112–113
cerebral palsy, 106–107
cleft lip and palate (orofacial clefts), 

107–108, 108f
clubfoot (talipes), 113, 113f
cystic fibrosis (CF), 6, 115
defined, 99
Down syndrome (trisomy 21), 3, 7, 

116–117
Duchenne muscular dystrophy, 6, 114
esophageal atresia, 108–109
fetal alcohol spectrum disorders (FASD),

117–118, 118f, 140b
heart  (See Congenital heart defects)
hip dysplasia, 113–114
Hirschsprung disease (congenital 

aganglionic megacolon), 110–111
hydrocephalus, 105–106
hypothyroidism (cretinism), 258
malrotation with volvulus, 109–110
meningocele, 104–105, 105f
myelomeningocele, 104–105, 105f
neural tube defects, 104–105, 105f
omphalocele, 111
phenylketonuria, 6, 115–116
pyloric stenosis, 109
sickle cell anemia, 6, 103–104
spina bifida, 104–105, 105f
Tourette syndrome, 118–119
tracheoesophageal fistula, 108–109
undescended testes (cryptorchidism),

111–112
ureter, 112–113
urethra, 112–113
websites on, 119–120

Congenital heart defects, 7, 99
acyanotic, 99–100, 100f, 101
atrial septal defect, 99–100, 100f, 101
coarctation of the aorta, 100, 101, 101f
cyanotic, 100, 101, 102f, 103f
diagnostic procedures, 102
etiology of, 101
patent ductus arteriosus, 100, 101, 101f
prevention, 103
prognosis, 102
signs and symptoms of, 101
tetralogy of Fallot, 100, 101, 102f
transposition of the great arteries, 100,

101, 102f
treatment of, 102
tricuspid atresia, 100, 101, 103f
ventricular septal defect, 99, 100f, 101

Congestive heart failure (CHF), 287–288,
288f

Cutaneous pain, 38
Cyanosis, 101
Cyanotic heart defects, 100, 101, 102f, 103f
Cyst, 158t
Cystectomy, 392
Cystic fibrosis (CF), 6, 115
Cystic Fibrosis Foundation, 115
Cystitis and urethritis (urinary tract 

infections, UTIs), 380–382
Cysts, ovarian, 414–415

D
Dandruff, 174
Darling disease (histoplasmosis), 326–327
Deafness, 452–453
Deaths, due to cancer, 85
Debridement, 167
Debulking surgery, 89
Decompensation, 133
Decompression sickness, 12
Decubitus ulcers, 166–167, 167f
Deep tissue pain, 38
Deep venous thrombosis (DVT), 292
Deer fly fever. See Tularemia (typhoidal 

or pneumonic)
DEET (N,N-diethyl-3-methylbenzamide),

63
Degenerative joint disease. See

Osteoarthritis
Degenerative neural diseases and 

disorders
Alzheimer disease, 235–236, 235b, 

236b
amyotrophic lateral sclerosis (ALS, 

Lou Gehrig disease), 238–239
multiple sclerosis, 237–238
Parkinson disease, 236–237, 237f

Delusions, 126, 133
Dementia. See Alzheimer disease
Dendrites, 215, 216f
Deoxyribonucleic acid (DNA), 4, 215
Dependency, on alcohol and/or drugs, 

138–141
Depigmentation. See Vitiligo
Depressive illness

in adolescents, 129
alternative/complementary therapy 

for, 130
description and types of, 127–128
diagnosing, 128–129
etiology, 128
in men, 129
in older adults, 129
pain experience and, 38
prevention, 130
prognosis, 130
signs and symptoms, 128
treatment, 129–130
in women, 129

Dermatitis, 173–177, 174f, 176f
Dermatomyositis, 205
Dermatophytoses, 168–169, 169f
Dermis, 156–157, 157f
Descartes, René, 25
Descending colon, 345f
Developmental dysplasia of the hip 

(DDH), 113

Conization, 417
Conjunctiva, 434
Conjunctivitis, 407, 445
Connective tissue disorders. See Muscles

and connective tissue
Constipation, 361–362
Contact dermatitis, 174–175
Contagious diseases. See Communicable

(contagious) diseases; Infectious and
communicable diseases

Continuous positive airway pressure
(CPAP) machine, 316

Continuous renal replacement therapy
(CRRT), 389

Contractures, 190
Controlled amino acid therapy (CAAT),

420
Contusions, cerebral, 10, 223–224, 226
Conventional medicine, history of, 25
Cord blood transplantation, 91
Cordotomy, 42
Corneal abrasion, 439–440
Corns, 167–168
Coronary artery disease (CAD), 

283–284, 283f
Coronary diseases and disorders

angina pectoris, 284–285
atrial fibrillation, 285–286
cardiac arrest, 288–289
congestive heart failure (CHF), 

287–288, 288f
coronary artery disease (CAD), 

283–284, 283f
myocardial infarction (MI, heart attack),

286–287, 286f
website on, 302

Coronaviruses, 56–57
Cor pulmonale, 332
Corpus luteum, 400
Cortisol, 251t, 261
Corynebacterium diphtheriae, 76
Coryza (common cold), 51t, 64–65, 369
Cosmetic (plastic or reconstructive) surgery,

181b
Cousins, Norman, 43
Cousins, Norman, Anatomy of an Illness, 30
Cradle cap, 173
Cranial nerves, 217, 218t
Craniotomy, 225
Creatinine, 384
Crepitation, 198
Cretinism, 258
Crohn disease (regional enteritis, 

granulomatous colitis), 356–357
Croup, 338–339
Cryoablation, 285, 411
Cryopexy, 442
Cryosurgery, 90
Cryptococcus, 8f
Cryptorchidism (undescended testes), 

111–112
Cryptosporidium, 70
Cultural background, pain experience 

and, 38
Culture, mental health and, 127
Curative surgery, 89
Cushing syndrome, 262
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Diabetes insipidus, 253–254
Diabetes mellitus, 7, 365

complementary therapies for, 265
defined, 263
description, 263–264
diagnostic procedures, 264–265, 265t
etiology, 264
gestational, 264
other types of, 264
prevention, 266
prognosis, 265–266
signs and symptoms, 264
treatment of, 265
type 1 (immune-mediated), 264
type 2 diabetes, 264
website on, 268

Diabetic coma, 266
Diabetic ketoacidosis, 264
Diabetic neuropathy, 230
Diagnostic and Statistical Manual of Mental

Disorders Fifth Edition (DSM-V),
126

Dialectical behavior therapy (DBT), 138
Dialysis, 389
Diamond, John, 44
Diaphoresis, 329
Diaphragm, 345f
Diarrhea, 362–363

See also Infectious diarrheal diseases
Diastole relaxation, 273
Diet. See Nutrition
Dietary Goals for Americans (USDA), 30–31
Digestion, defined, 347
Digestive system

accessory organs (pancreas, liver, 
gallbladder), 347, 347f, 348f

alimentary canal, 345f, 346
anatomy and physiology of, 345–347, 345f
diseases and disorders of

abdominal and inguinal hernias, 364,
364f

acute appendicitis, 359–360, 359f, 360b
autoimmune diseases, 16
celiac disease (gluten-induced 

enteropathy), 353–354, 355b
cholecystitis, 366–367
cholelithiasis, 366–367
cirrhosis, 367–368
cleft lip and palate (orofacial clefts),

107–108, 108f
colorectal cancer, 370–371, 370f
common symptoms, 372
constipation, 361–362
Crohn disease (regional enteritis, 

granulomatous colitis), 356–357
diarrhea, 362–363
diverticular disease (diverticulosis and

diverticulitis), 358–359
esophageal atresia, 108–109
gastritis, 350–351
gastroenteritis, 352–353
gastroesophageal reflux disease

(GERD), 349–350, 350b
hemorrhoids, 360–361, 360f
hiatal hernia, 363–364, 363f
Hirschsprung disease (congenital 

aganglionic megacolon), 110–111

Dysphagia, 204, 350
Dysphasia, 204, 232
Dysplasia, 85
Dyspnea, 16, 275
Dysthymia (persistent depressive 

disorder), 128
Dystonia, 106
Dysuria, 383

E
Eardrums, perforated, 11, 450b
Ears

anatomy of, 435–436, 435f
diseases and disorders of

common symptoms, 453
external otitis (swimmer’s ear), 448
hearing loss and deafness, 452–453
impacted cerumen, 447–448b
Ménière disease, 451–452
motion sickness, 450–451
otitis media, 448–449
otosclerosis, 450
perforated eardrums, 11, 450b

Eating disorders, 145–147
Echolalia, 132
Eclampsia, 425–426
Ectopic orifice of the ureter, 112
Ectopic pregnancy, 425, 425f
Eczema (atopic dermatitis), 175–176, 176f
Edema, 16, 223, 224, 224f, 331–332
Effacement, 427
Efferent (motor) neurons, 215
Effusion, pericardial, 275
Ejaculation, 399–400

premature, 150
Ejaculatory ducts, 399, 399f
Elderly, depression in. See Older adults, 

depression in
Electric shock, 12
Electrocardiogram (ECG), 275, 278, 279,

280, 281, 282, 283, 284, 285, 287,
288, 289

Electrocautery, 90
Electroconvulsive therapy (ECT), 

129–130
Electrodessication, 179
Electrolytes, 378
Electromyography, 239
Embolism, 196, 332–333, 333f
Embolus, 279
Emerging and reemerging diseases, 

52–57
website on, 79

Emerging Infectious Diseases: A Strategy for
the 21st Century (CDC), 52

Emotions
enhancing positive, 29–30
managing negative, 28–29, 28t

Emphysema, 319–321, 320f
Employee Assistance Programs (EAP), 125
Empyema, 323, 330
Enanthems, 74
En bloc surgery, 90
Encephalitis, West Nile, 62–64
Endemic goiter, 255
Endocarditis, 278–279
Endocarditis.org, 302

infantile colic, 353
irritable bowel syndrome (IBS), 

355–356
malrotation with volvulus, 109–110
omphalocele, 111
pancreatic cancer, 371
pancreatitis, 365–366
peptic ulcers, 351–352, 351f
pyloric stenosis, 109
stomatitis (herpetic and aphthous),

347–349
tracheoesophageal fistula, 108–109
ulcerative colitis, 357–358
viral hepatitis (A, B, C, D, E), 

368–370
large intestine, 346–347, 346f

Dilatation, 280
Dilation and curettage (D&C), 425
Diphtheria, 51t, 75–76
Diplopia, 232, 444
Disease, germ theory of, 25
Disease process

disease defined, 3
hereditary diseases, 4–7
iatrogenic diseases, 18
idiopathic diseases, 18
illness defined, 3
immune-related factors in, 15–17
infections, 7–9, 8–10f
inflammation, 7–9
neoplasia and cancer, 15
nutritional imbalance, 17–18
physical and chemical agents, 11–15
predisposing factors, 3–4
sequela and, 18
trauma, 10–11

Dislocations, 196–197
Distant stage of cancer, 89
Distress, 31
Diuretics, 18
Diverticula, of colon, 358f
Diverticular disease (diverticulosis and 

diverticulitis), 358–359
Dominant X-linked diseases, 6
Dopamine, 237
Doppler ultrasound, 232, 291, 292, 300
Down syndrome (trisomy 21), 3, 7, 

116–117
website on, 120

Drowning, near, 12
Drug abuse. See Psychoactive drug 

addiction; Substance-related and 
addictive disorders

Drug hypersensitivity, 16
Drug resistance, 52–53
Drusen, 443
Dry eye syndrome, 439b
Duchenne muscular dystrophy, 6, 114
Ductus arteriosus, 100
Duodenal peptic ulcers, 351–352, 351f
Duodenum, 345f, 346, 351
Duplicated ureter, 112
Dura mater, 218
Dysmenorrhea, 414
Dyspareunia. See Genito-pelvic pain/

penetration disorder
Dyspepsia, 350
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Endocrine system
anatomy and physiology of, 248–249, 250f
diseases and disorders of

Addison disease, 262–263
autoimmune diseases, 16
common symptoms, 267–268
Cushing syndrome, 262
diabetes insipidus, 253–254
diabetes mellitus, 263–266, 265t
goiter, 255–256, 255f
Graves disease, 256–257, 256f
Hashimoto thyroiditis, 257
hyperparathyroidism (hypercalcemia),

259–261, 260b, 384
hyperpituitarism (gigantism,

acromegaly), 249–252
hyperthyroidism (goiter and Graves

disease), 254–257
hypoparathyroidism (hypocalcemia),

261
hypopituitarism, 252–253
hypothyroidism (cretinism,

myxedema), 258
polycystic ovary syndrome (PCOS),

266–267
thyroid cancer, 258–259
websites, 268

glands, 248–249, 250f, 251t, 252f
hormones, 248–249, 250f, 251t, 252f,

266, 399, 400
Endometriosis, 415–416, 416f
Endometriosis Association, 415
Endometrium, 400, 400f
Endophthalmitis, 338
Endoplasmic reticulum, 215
Endorphins, 29, 42, 43, 44
Endoscopic retrograde 

cholangiopancreatography 
(ERCP), 371

Endovascular coiling, 233
End-stage renal disease (ESRD), 388–390
Enkephalins, 29, 42, 43, 44
Enlarged prostate, 408–409, 408f
Entamoeba histolytica, 8f
Enterobacter, 381, 409
Enterococcus, 383
Enteropathy, 353
Environment

cancer and, 86
disease and, 3–4

Enzyme-linked immunosorbent assay
(ELISA), 62, 69

Eosinophils, 273
Epidermis, 156, 157f
Epididymides, 399, 399f
Epididymitis, 410
Epigastric pain, 350
Epigastrium, 109
Epiglottitis, 315
Epilepsy, 234–235
Epinephrine, 251t
Epispadias, 112
Epistaxis (nosebleeds), 101, 311b
Epithelial tissue, 87
Epstein-Barr virus (EBV), 67, 86, 300, 315
Epworth Sleepiness Scale, 239
Erectile disorder, male, 148–149

Fear, 28
Fecalith, 358
Federal Patient Protection and Affordable

Care Act (2010), 125–126
Feeding and eating disorders, 145–147
Female reproductive system

anatomy and physiology of, 400–401,
400f, 401f

breast self-examination, 422f
diseases and disorders of

amenorrhea, 413
benign fibroadenoma, 421–422
carcinoma of the breast (breast cancer),

86, 422–424, 423b
common symptoms, 424
dysmenorrhea, 414
endometriosis, 415–416, 416f
fibrocystic breasts, 420–421, 420f
infertility, 401–402
ovarian cancer, 419–420
ovarian cysts and tumors, 414–415
pelvic inflammatory disease (PID),

417–418
premenstrual dysphoric disorder

(PMDD), 413b
premenstrual syndrome (PMS), 

412–413
uterine leiomyomas, 416–417

hormone replacement therapy (HRT),
418, 419b

menopause, 418–419
See also Pregnancy and delivery diseases

and disorders
Female sexual interest/arousal disorder,

149–150
Femoral hernia, 364f
Fertilization, 399
Fetal alcohol spectrum disorder (FASD),

117–118, 118f, 140b
website on, 120

Fever blisters, 177–178
Fibrillation, 280, 285–286
Fibrinogen, 273
Fibroadenoma, 421–422
Fibrocystic breasts, 420–421, 420f
Fibroid tumors. See Uterine leiomyomas
Fibromyalgia, 207–208
Fibrosarcoma, 208
Fifth disease. See Erythema infectiosum
Filiform warts, 171
Filoviruses, 61
First-degree burns, 13
Fissures, 158f, 158t, 356
Fistulas, 356
Flat warts, 171
Flaviviruses, 61
Flexible spending accounts (FSAs), 126
Flexure, 346f
Flukes, 9, 10f
Fluorescent treponemal antibody-

absorption (FTA-ABS) test, 406
Folate, 133
Folic acid deficiency anemia, 294–295
Follicle-stimulating hormone (FSH), 249,

251t, 252f, 399
Follicular thyroid cancer, 258
Fontanels, 106

Erythema, 13, 90
Erythema chronicum migrans (ECM), 55
Erythema infectiosum (fifth disease), 51t,

74, 74f
Erythrocyte sedimentation rate (ESR), 275
Erythrocytes (red blood cells, RBCs), 273
Escherichia coli, 8, 381, 382–383, 409
Escherichia coli O157:H7, 51t, 54–55, 70
Esophageal adenocarcinoma, 350
Esophageal atresia, 108–109
Esophagus, 345f, 346
Esotropia, 444, 444f
Essential hypertension, 282
Estrogen, 251t, 266
European Association for the Study of 

Diabetes, 264
Eustachian tube, 436
Ewing sarcoma, 208
Exanthems, 74
Excisional surgery. See En bloc surgery
Excoriation, 112, 158f, 158t
Exercise, 4, 30

cancer prevention and, 86, 92
Exophthalmos, 256, 256f
Exotropia, 444, 444f
Exstrophy of the bladder, 112
Extended-spectrum beta-lactamase

(ESBL), 53
External auditory canal, 436
External otitis (swimmer’s ear), 448
Extreme cold, 11–12
Extreme heat, 11
Extremities trauma, 11
Exudate, 357
Exudate fluid, 330
Eyebrows, 157
Eyelashes, 157
Eyes

anatomy of, 434–435, 435f
diseases and disorders of

age-related macular degeneration, 
442–444

cataract, 440
common symptoms, 447
corneal abrasion, 439–440
dry eye syndrome, 439b
glaucoma, 440–441
nystagmus, 106, 426, 438
refractive errors, 436–437, 436f
retinal detachment, 441–442, 442f
retinoblastoma, 6
strabismus, 444, 444f
stye (hordeolum), 438–439

inflammatory conditions of
blepharitis, 446–447
conjunctivitis, 407, 445
keratitis, 447
uveitis, 445–446

F
Faith, 31
Fallopian tubes, 400
Farsightedness, 436–437, 436f
Fascia, 363
Fasting blood glucose test, 264–265, 265t
FAST mnemonic tool for signs of stroke,

231, 232f
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Food and Drug Administration (FDA), 
27, 130, 220, 239, 419b

Food-borne botulism, 51t, 58, 59
Foramen magnum, 216
Fourth-degree burns, 13
Fovea centralis, 435
Fractures, 195–196, 195f

rib, 11
skull, 10–11

Francisella tularensis, 61
Friendship, 31
Frostbite, 12
Fundus of uterus, 400
Fungi, 7, 8f
Furuncles (boils), 164–165, 164f

G
Gallbladder

anatomy of, 345f, 347, 347f
cholelithiasis and cholecystitis, 366–367

Gamete intrafallopian transfer (GIFT), 
402

Gastric peptic ulcers, 351–352, 351f
Gastritis, 350–351
Gastroenteritis, 352–353
Gastroesophageal reflux disease (GERD),

349–350, 350b
Gastrointestinal diseases. See Digestive 

system, diseases and disorders of
Gate control theory of pain, 39, 39f
Gehrig, Lou, 238
Gender

disease and, 3
mental health and, 127, 129
pain experience and, 38
See also Men; Women

Generalized anxiety disorder (GAD), 134
Generalized seizures, 234
Genes, 4
Genetic diseases. See Congenital diseases;

Hereditary diseases
Genetic immunity, 15
Genetics

cancer and, 86
mental health illness and, 127

Genistein, 411
Genital herpes, 403–404, 404f
Genital human papillomavirus (HPV),

404–405
Genital warts, 404–405
Genito-pelvic pain/penetration disorder,

148
Genitourinary system diseases and disorders

congenital defects of ureter, bladder, 
urethra, 112–113

undescended testes (cryptorchidism),
111–112

Genotype, 4
German measles. See Rubella
Germ theory of disease, 25
Gestational diabetes mellitus (GDM), 264
Giardia, 8f, 70
Gigantism, 249–252
Glands

bulbourethral, 399f, 400
of the endocrine system, 248–249, 250f,

251t, 252f

cerebral contusion, 10, 223–224
description of, 10–11
subdural hematoma (acute), 224–225,

224f
traumatic brain injuries (TBIs), 10, 222

Health insurance, for mental health, 
125–126

Health savings accounts (HSAs), 126
Hearing aids, 452
Hearing loss, 452–453
Heart

anterior and interior view of, 274f
cardiac cycle, 273
cardiac muscle, 188
description of, 273
See also Cardiovascular system;

Congenital heart defects
Heart attack (myocardial infarction), 

286–287, 286f
Heart disease, 274

See also Cardiovascular system, diseases
and disorders of

Heart failure, right-sided (cor pulmonale),
332

Heart murmurs, 280
Heat cramps, 11
Heat exhaustion, 11
Heatstroke, 11
Helicobacter pylori, 86, 350
Helminthes, 9, 10f
Hematemesis, 290t, 350
Hematochezia, 352
Hematoma, subdural, 224–225, 224f, 226
Hematopoietic tissue, 297
Hematuria, 112, 388
Hemiparesis, 225
Hemiplegia, 226–227
Hemodialysis, 389
Hemoglobin, 264, 273
Hemoglobin S, 103
Hemolysis, 368
Hemolytic uremic syndrome, 54
Hemophilia, 6
Hemoptysis, 323
Hemorrhagic stroke, 231
Hemorrhoids, 360–361, 360f
Hemostasis, 273
Hepatitis, 18, 230, 368–370

cirrhosis and, 367–368
HCV drug, 370b

Hepatitis A virus (HAV), 93, 368
Hepatitis B virus (HBV), 86, 93, 368–369
Hepatitis C virus (HCV), 86, 93, 369
Hepatitis D virus (HDV), 369
Hepatitis E virus (HEV), 369
Hepatitis G virus (HGV), 369
Hepatomegaly, 370
Herbal medicine, 27
Hereditary diseases

autosomal dominant, 5–6
autosomal recessive, 6
chromosomal disorders, 6–7
classification of, 4–6
description of, 4
monogenic (Mendelian) disorders, 4–5, 5f
X- or sex-linked, 4
See also Congenital diseases

mammary, 400–401, 401f
prostate, 399f, 400
salivary, 346
skin, 157, 157f
sweat, 157, 157f

Glandular fever. See Infectious
mononucleosis

Glasgow Coma Scale, 221
Glaucoma, 440–441
Gliadin, 354
Global Burden of Disease Study (2005), 125
Globulins, 273
Glomerulonephritis (acute), 383–384
Glomerulus, 378
Glucagon, 251t
Gluten-induced enteropathy (celiac disease),

353–354, 355b
Gluten sensitivity, 355b
Glycated hemoglobin (A1C) test, 

264, 265t
Glycogen, 263
Glycosuria, 264
Goiter, 255–256, 255f
Goitrogens, 255
Goldenseal, 382
Gonadal diseases and disorders

polycystic ovary syndrome (PCOS), 
266–267

See also Female reproductive system;
Male reproductive system

Gonads, 249, 250f, 251t
Gonorrhea, 402–403
Gout, 200–201, 201f
Grading of cancer, 88–89
Granulocytes, 297
Granulomatous colitis (Crohn disease),

356–357
Graves disease, 256–257, 256f
Graves ophthalmopathy, 256, 256f
Greenstick fracture, 195, 195f
Grinder’s disease (silicosis), 324–325
Guided imagery

for lung cancer patients, 336
Guidelines for seeking medical attention,

65b
Gustatory sense, 133

H
H1N1 flu (swine flu), 51t, 53–54
Haemophilus influenzae, 228, 317, 449
Hahnemann, Samuel, 25, 27
Hair, 157
Hairy cell leukemia, 87
Hallucinations, 126
Hallucinogens, 139t
Hashimoto, Hakaru, 257
Hashimoto thyroiditis, 257
HE4 test, 419
Headache, 218–221

categories of, 218–219
defined, 218
migraine, 220–221
tension, 219

Head trauma
abusive head trauma (shaken baby 

syndrome), 225–226, 226b
cerebral concussion, 222–223
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Heredity, 3
Heritability, 127
Hernias

abdominal, 364, 364f
hiatal, 363–364, 363f
inguinal, 364, 364f
umbilical, 364, 364f

Herniated intervertebral disk, 190–191,
191f

Herpes-related skin lesions
cold sores and fever blisters, 177–178,

177f
genital herpes, 403–404, 404f
herpes zoster (shingles), 73–74, 178–179,

178f
Herpes simplex virus (HSV), 9f, 447
Herpes simplex virus type 1 (HSV-1), 177,

231, 403
Herpes simplex virus type 2 (HSV-2), 403
Herpes zoster (shingles), 73–74, 178–179,

178f
Heterozygous gene pairs, 4
Hiatal hernia, 363–364, 363f
High blood pressure. See Hypertension
High-density lipoprotein cholesterol

(HDL), 292
Hip dysplasia (congenital), 113–114
Hippocrates, 25
Hirschsprung disease (congenital

aganglionic megacolon), 
110–111

Hirsutism, 267
Histoplasmosis, 326–327
Hives (urticaria), 16, 160, 160f
HIV infection/AIDS

cancer and, 68, 86, 93
complementary therapy, 69
description, 68
diagnostic procedures, 68–69
etiology, 68
immunodeficiency and, 16–17
peripheral neuropathy and, 230
prevalence of, 68
prevention, 69
prognosis, 69
signs and symptoms, 68
transmission and incubation period for,

51t
treatment, 69

Hoarding disorder, 135
Hodgkin lymphoma, 17, 87

website on, 302
Holistic (wholistic) medicine, 25

See also Alternative/complementary 
therapies

Homeopathy, 27
Homeostasis, 7
Homozygous gene pairs, 4
Honey, 59
Hookworm, 10f
Hormonal therapy, for cancer, 91
Hormone replacement therapy (HRT), 418,

419b
Hormones, 248–249, 250f, 251t, 252f, 266,

399, 400
Hospital-acquired infections. See

Nosocomial diseases

I
Iatrogenic damage, 253
Iatrogenic diseases, 18
Idiopathic diseases, 18, 275
Ileostomy, 357
Ileum, 346, 346f
Illness, defined, 3
Imagery, for pain, 43
Immune-mediated diabetes (type 1), 264
Immune response

description of, 15
disorders of

allergy, 16
autoimmunity, 16
immunodeficiency, 16–17

Immune system, cancer and, 86
Immunity

acquired, 15
cell-mediated, 15
humoral, 15
maternal, 15
natural, 15

Immunizations, 77–78
schedule for persons aged 0-18 years, 78f
websites for, 77

Immunodeficiency, 16–17
Immunosuppressant diseases

chronic fatigue syndrome (CFS), 67–68
See also HIV infection/AIDS

Immunotherapy (biotherapy), 90–91
Impacted cerumen, 447–448b
Impacted fracture, 195, 195f
Impetigo, 170
Implantable cardioverter-defibrillator

(ICD), 289
Incomplete partial fracture, 195, 195f
Incontinence, 16, 390
Incubation period of disease, 51t
Induration, 167, 292
Infant botulism, 58
Infantile colic, 353
Infection, defined, 7
Infectious and communicable diseases

of childhood and adolescence, 69–77
definitions for, 51
emerging and reemerging diseases, 

52–57
factors for growth of, 52
immunizations for, 77–78, 78f
immunosuppressant diseases, 67–69
multidrug-resistant organisms, 66–67
pandemics, 53–57
as potential weapons, 57–62
transmission and incubation period for

selected, 51t
viral, 64–66
websites on, 79
See also specific diseases

Infectious diarrheal diseases, 51t, 70
Infectious mononucleosis, 315–316
Infective endocarditis. See Endocarditis
Infective tubulointerstitial nephritis

(pyelonephritis), 382
Infertility, 401–402
Inflammation, 7
Inflammatory bowel disease

acute appendicitis, 359–360, 359f, 360b

Hot flashes, 418
Housemaid’s knee, 202
Huhner test, 402
Human deficiency virus (HIV). See HIV 

infection/AIDS
Human growth hormone (hGH), 249,

251t, 252f
Human Microbiome Project, 350b
Human papillomavirus (HPV), 86, 404
Human papillomavirus (HPV) vaccine, 

405
Human parvovirus B19, 74
Human T-cell leukemia virus-1 (HTLV-1),

297
Human tetanus immune globulin, 77
Humoral immunity, 15
Humor, for pain control, 43
Humpback. See Kyphosis
Huntington disease, 5–6
Hydrocephalus, 105–106
Hydronephrosis, 112, 385–386
Hydroureter, 112
Hypercapnia (respiratory acidosis), 

333–334
Hyperchlorhydria, 352
Hyperglycemia, 263, 371
Hyperkalemia, 263, 386
Hyperlipemia, 387
Hyperopia, 436, 436f
Hyperparathyroidism (hypercalcemia), 

259–261, 260b, 384
Hyperpituitarism (gigantism, acromegaly),

249–252
Hyperplasia, 85, 262, 337–338, 408–409
Hypersomnia, 316
Hypertension (high blood pressure)

defined, 282
essential, 282
kidney disease and, 388
portal, 368
pregnancy-induced, 425–426
pulmonary, 330–331
stages of, 282

Hyperthyroidism, 254–257
Hypertrophy, right ventricular, 100, 102f
Hypnosis

for anxiety, 135
for lung cancer patients, 336
for pain, 43

Hypoalbuminemia, 387
Hypocalcemia (hypoparathyroidism), 261
Hypocapnia (respiratory alkalosis), 334–335
Hypoglycemia, 263
Hypoparathyroidism (hypocalcemia), 261
Hypopituitarism, 252–253

website on, 268
Hypospadias, 112
Hypothalamus, 218t, 249, 250f
Hypothermia, 12
Hypothyroidism (cretinism, myxedema),

258
Hypothyroidism (Hashimoto thyroiditis),

257
Hypovolemic shock, 11
Hypoxemia, 12, 320
Hypoxia, 319
Hysterosalpingography (HSG), 402
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Crohn disease (regional enteritis, 
granulomatous colitis), 356–357

diverticular disease, 358–359
hemorrhoids, 360–361, 360f
ulcerative colitis, 357–358

Inflammatory breast cancer (IBC), 423b
Influenza, 9f, 51t, 53, 65–66
Influenza virus, 9f, 53
Ingelfinger, Franz, 43
Inguinal hernia, 364, 364f
Inhalants, 139t
Inhibin, 251t, 266
Institute of Medicine, 38, 52
Insulin-dependent diabetes. See Type 1 

diabetes
Insulin (drug), 265
Insulin (hormone), 251t
Insulin pump, 265
Insulin shock, 266
Integrative medicine

for cancer treatment, 91–92
defined, 25
health care and mental health care, 125
health-care hurdles, 26
history of, 25
lifestyle and, 30–31
personal responsibility and, 30
websites for, 32
See also Alternative/complementary 

therapies
Integrative oncology, 92
Integumentary system

anatomy and physiology of, 156–157, 157f
See also Skin; Skin cancers; Skin diseases

and disorders
Intellectual disabilities/intellectual 

developmental disabilities, 142–143
International Association for the Study of

Pain (IASP), 36
International Diabetes Federation, 264
International Headache Society, 218
Interneurons, 215
Interstitial pneumonia, 317
Intestinal flu. See Gastroenteritis
Intoxication, 139
Intraocular lenses (IOLs), 440
Intrastromal corneal rings, 437
Intrathecal drug delivery, 41–42
Intrinsic factor (IF), 295
Intromission, 150
In vitro fertilization (IVF), 402
Involuntary (smooth) muscle, 188
Ionizing radiation, 12
Iron-deficiency anemia, 293–294
Irritable bowel syndrome (IBS), 355–356
Ischemia

coronary, 283
renal, 386

Ischemic stroke, 231
Islets of Langerhans, 251t, 263

See also Diabetes mellitus
Itch mite. See Scabies

J
Jaundice, 367
Jejunum, 346
Jock itch (Tinea cruris), 168

Laser-assisted in situ keratomileusis
(LASIK), 437

Laser surgery, 90
Latex allergy, 175
Laughter, 29–30

for pain management, 43
Legionnaires disease, 318–319
Leiomyomas, 414
Lentigo maligna melanoma, 180, 180f
Lesions. See under Skin diseases and 

disorders
Leukemia, 87

acute lymphocytic (lymphoblastic)
leukemia (ALL), 297–299

acute myeloid (myeloblastic) leukemia
(AML), 87, 297–299

bone marrow transplant (BMT), 299b
chronic lymphocytic (lymphoblastic)

leukemia (CLL), 87, 297–299
chronic myelocytic leukemia (CML), 87
chronic myeloid (myelogenous) leukemia

(CML), 297–299
classification of, 297
defined, 297
description of, 297
hairy cell, 87

Leukocytes (white blood cells), 15, 16, 273
Leukopenia, 71, 90
Leukoplakia, 88
Lice (pediculosis), 165–166, 165f
Lichen simplex chronicus. See

Neurodermatitis
Life Energy in Music, The (Diamond), 44
Lifestyle

disease and, 4
integrative medicine and, 30–31
mental health and, 130

Ligaments, 187
Lipiduria, 387
Listeria monocytogenes, 228–229
Liver

acetaminophen use and, 367b
anatomy of, 345f, 347, 347f
cirrhosis, 367–368
hepatitis A, B, C, D, E, 368–370

Liver enzymes, 368
Liver transplantation, 368
Lobar pneumonia, 317
Localized cancer, 89
Lochia, 428
Lockjaw. See Tetanus
Lordosis, 188–190, 190f
Lou Gehrig disease (amyotrophic lateral

sclerosis, ALS ), 238–239
Love, 31
Love (Buscaglia), 31
Low-density lipoprotein cholesterol (LDL),

292
Lower esophageal sphincter (LES), 346,

349
Lower gastrointestinal tract diseases and

disorders
abdominal and inguinal hernias, 364,

364f
acute appendicitis, 359–360, 359f, 360b
celiac disease, 353–354, 355b
Crohn disease, 356–357

Joints
anatomy of, 186–187
diseases and disorders of

ankylosing spondylitis, 200b
gout, 200–201, 201f
osteoarthritis, 197–198
rheumatoid arthritis (RA), 198–199,

199f

K
Kaposi sarcoma, 68
Kataria, Madan, 29
Kava, 135
Kegel exercises, 418
Keratin, 156
Keratitis, 447
Keratolytic agents, 161
Keratosis pilaris, 162–163, 162f
Ketoacidosis, 264
Ketones, 264
Ketosis, 266
Kidney cancer, 392–393
Kidney infection (pyelonephritis), 382–383
Kidneys

anatomy and function of, 378, 379f, 
380f

calyx of, 384, 384f
diseases and disorders of

acute tubular necrosis, 386–387
common symptoms, 393
diabetes and, 266
end-stage renal disease (ESRD), 

388–390
glomerulonephritis (acute), 383–384
hydronephrosis, 112, 385–386
nephrotic syndrome, 387–388
neurogenic or overactive bladder, 

390–391
polycystic kidney disease, 388–389
pyelonephritis (acute) or kidney 

infection, 382–383
renal calculi (uroliths or kidney

stones), 384–385, 384f
renal cell carcinoma (RCC) or kidney

cancer, 392–393
nephrons, 378, 380f

Kidney stones (uroliths), 384–385, 384f,
386

Kidney transplantation, 389–390
Killer T-cell lymphocytes, 15
Klebsiella, 381, 409
Klinefelter syndrome, 6
Koplik spots, 71
Kyphoscoliosis, 332
Kyphosis, 188–190, 190f

L
Labium majora, 400, 400f, 401f
Labium minora, 400, 400f, 401f
Lactate dehydrogenase (LDH), 301
Lacteals, 273
Lactobacillus acidophilus, 356
Laennec (alcoholic) cirrhosis, 367–368
Large intestine (colon), 346–347, 346f
Laryngitis, 314–315
Larynx, 311
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diverticular disease, 358–359
hemorrhoids, 360–361, 360f
irritable bowel syndrome (IBS), 355–356
ulcerative colitis, 357–358

Lumen, 100
Lumpectomy, 423
Lung abscess, 322–323
Lung cancer, 335–336
Lungs

anatomy of, 309f, 311
blood circulation and, 273, 275f
See also Respiratory system

Lupus, 206–207, 206f
Luteinizing hormone (LH), 249, 251t,

252f, 399
Luxations (dislocations), 196–197
Lyme disease, 55–56, 55f
Lymphadenopathy, 17
Lymphangitis, 299
Lymphatic system

anatomy of, 273–274, 278f
lymphedema, 299–300, 299f

Lymphedema, 299–300, 299f
Lymphnet.org, 302
Lymph node biopsy, 17
Lymphoblasts, 297
Lymphocytes, 273

B-cell, 15
T-cell, 15

Lymphocytopenia, 300
Lymphomas, 300

Burkitt, 86
description, 300
Hodgkin lymphoma, 87, 300–301
non-Hodgkin lymphoma

(lymphosarcoma), 17, 
87, 301

Lymphosarcoma. See Non-Hodgkin 
lymphoma (lymphosarcoma)

M
Macrophages, 15
Macula, 435
Macular degeneration, 442–444
Macules, 71, 158f, 158t
Major depressive disorder, 127–128
Malaria, 8, 63–64, 86
Male erectile disorder, 148–149
Male reproductive system

anatomy and physiology of, 399–400, 399f
diseases and disorders of

benign prostatic hyperplasia (BPH),
408–409, 408f

common symptoms, 412
epididymitis, 410
infertility, 401–402
prostatic cancer, 410–411
prostatitis, 409–410
testicular cancer, 411–412

Malignant (cancer) pain, 38
Malignant giant-cell tumor, 208
Malignant lymphomas. See Non-Hodgkin

lymphoma (lymphosarcoma)
Malignant melanoma, 180–181, 180f
Malignant pleural mesothelioma, 325
Malignant tumors, 15, 84, 241

Diagnostic and Statistical Manual of 
Mental Disorders Fifth Edition
(DSM-IV), 126

female sexual interest/arousal disorder,
149–150

genito-pelvic pain/penetration disorder,
148

integration of health care and mental
health care, 125

intellectual disability, 142–143
male erectile disorder, 148–149
mental status examination (MSE), 

126–127
nature vs. nurture, 127
personality disorders, 137–138
post-traumatic stress disorder, 135–137,

136b
premature ejaculation, 150
schizophrenia, 132–134
sexual dysfunctions, 147–150
stigma of mental health issues, 126
substance-related and addictive disorders,

138–141
suicide, 128b
websites on, 151
See also specific disease or disorder

Mental Health Parity Act (MHPA, 1996,
2008), 125

Mental status examination (MSE), 
126–127

Merozoites, 63
Mesothelioma, 325
Mesothelioma Cancer Alliance, 325
Metabolic errors

cystic fibrosis (CF), 6, 115
phenylketonuria, 6, 115–116

Metastasis, 15, 84, 85, 89
Methicillin-resistant Staphylococcus aureus

(MRSA), 51t, 52, 53, 66–67, 66f
Metrorrhea, 417
Microbiome, 350b
Microcephaly, 116
Microorganisms, 7

bacteria, 9, 9f
fungi, 7, 8f
parasites, 9, 10f
protozoa, 8, 8f
viruses, 8–9, 9f

Micturition, 390
Middle East respiratory syndrome

(MERS), 56–57
Migraine headaches, 220–221
Mills, Trevor John, 447
Mind-body connection, 28–30
Minerals, deficiencies and excesses of, 17
Miner’s elbow, 202
Miscarriage (spontaneous abortion), 

424–425
Mites. See Scabies
Mitochondria, 215
Mitral insufficiency/stenosis, 280–281, 280f
Mitral regurgitation, 287
Mobile technology, for monitoring pain, 42
Mohs micrographic surgery, 90, 179
Monoamine oxidase inhibitors (MAOIs),

129, 135
Monocytes, 273

Malnourishment, 17
Malrotation with volvulus, 109–110
Mammary glands, 400–401, 401f

See also Breasts
Mammograms, 93
Manic-depressive disorder. See Bipolar 

disorder
Mantoux test, 323
Manual healing methods, 27–28
Massage therapy, 28

for lung cancer patients, 336
for pain, 43

Mastectomy, 423
Master gland. See Pituitary gland
Maternal immunity, 15
Maxillomandibular advancement, 316
McBurney point, 359, 359f
McCaffery, Margo, 37
Measles. See Rubeola
Measles/mumps/rubella immunizations

(MMR), 71
Measles/mumps/rubella/varicella 

immunizations (MMRV), 71
Measles vaccine, for cancer treatment, 91
Meconium, 110
Medicaid, 126
Medical savings accounts (MSAs), 126
Medicare, 126
Medicine. See Conventional medicine, 

history of
Meditation, 26, 28, 336
Medulla oblongata, 218t
Medullary thyroid cancer, 258
Megakaryocytes, 296
Megaloblastic (pernicious) anemia, 

295–296
Meiosis, 399
Melanin, 156
Melzack, Ronald, 39
Men

anorexia nervosa, 146
depression in, 129
disease and, 3
urinary tract infections and, 381

Menarche, 413
Mendelian (monogenic) disorders, 

4–5, 5f
Ménière disease, 451–452
Meninges, 104, 218, 228, 229f
Meningitis, bacterial, 228–229
Meningocele, 104–105, 105f
Menopause, 418–419
Menorrhagia, 294
Mental health diseases and disorders

access to mental health treatment, 126
anorexia nervosa, 145–146
anxiety disorders, 134–135
attention deficit-hyperactivity disorder

(ADHD), 144–145
autism spectrum disorders (ASD), 

143–144
bipolar disorder, 130–132
bulimia nervosa, 146–147
cost of and insurance coverage for, 

125–126
culture, age, and gender and, 127
depressive illness, 127–130
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Monogenic (Mendelian) disorders, 4–5, 5f
Mononucleosis, 315–316
Moral recognition therapy (MRT), 138
Moraxella catarrhalis, 449
Morbillivirus rubeola virus, 71
Mosquito-borne diseases, 62–64
Motion sickness, 450–451
Motor (efferent) neurons, 215
Mouth, 345f, 346
Moxibustion, 27
Mozes, Alan, 25
Multidrug-resistant organisms, 66–67
Multifactorial disorders, 7
Multiple neuritis (peripheral neuropathy),

230
Multiple sclerosis (MS), 237–238
Multiple sleep latency test (MSLT), 239
Multispot HIV-1/HIV-2 Rapid Test, 68
Mumps, 51t, 72–73
Muscle relaxants, 41
Muscles and connective tissue

anatomy of, 186, 187–188, 188f, 189f
cardiac muscle, 188
diseases and disorders of

bursitis, 201–202
carpal tunnel syndrome, 202–203, 203f
fibromyalgia, 207–208
myasthenia gravis, 204–205, 205f
plantar fasciitis, 203–204, 204f
polymyositis, 205–206
sprains and strains, 201
systemic lupus erythematosus (SLE),

206–207, 206f
tendonitis, 201–202

skeletal muscles, 188
smooth muscles, 188

Muscular dystrophy. See Duchenne
muscular dystrophy

Musculoskeletal system
anatomy of, 186–188, 187f, 188f, 189f
autoimmune diseases, 16
bones, 186–187, 187f
common symptoms of diseases and 

disorders of, 208
congenital diseases and disorders of

clubfoot (talipes), 113, 113f
Duchenne muscular dystrophy, 6, 114
hip dysplasia, 113–114

muscles, 186, 187–188, 188f, 189f
neoplasms of, 208
websites on diseases and disorders of, 208
See also Bones; Joints; Muscles and 

connective tissue
Music, for pain management, 44
Mutations, 4
Mutism, 132
Myalgia, 65
Myasthenia gravis, 204–205, 205f
Mycobacterium tuberculosis, 323
Mycoses (fungal diseases), 7, 326
Myelin sheath, 237–238
Myeloblasts, 297
Myelodysplastic syndrome, 297
Myelomeningocele, 104–105, 105f
Myocardial infarction (MI, heart attack),

286–287, 286f
Myocarditis, 277–278

Neoplasms
defined, 15, 84
description of, 84–85
malignant lymphomas, 17
See also Cancer; Leukemia; Tumors

Nephrectomy, 112
Nephrogenic diabetes insipidus, 254
Nephrons, 378, 380f
Nephrotic syndrome, 387–388
Nervous system

autonomic nervous system (ANS), 215,
217–218

brain, 215, 217f, 218t
central nervous system (CNS), 215–216
cerebrospinal fluid, 218
diseases and disorders of

abusive head trauma (shaken baby 
syndrome), 225–226, 226b

acute bacterial meningitis, 228
Alzheimer disease, 235–236, 235b,

236b
amyotrophic lateral sclerosis (ALS,

Lou Gehrig disease), 238–239
Bell palsy, 230–231
brain tumors, 240–241
cerebral aneurysm, 233–234
cerebral concussion, 222–223
cerebral contusion, 10, 223–224
cerebral palsy (CP), 106–107
cerebrovascular accident (CVA, stroke

or brain attack), 231–232
common symptoms, 242
epilepsy and seizures, 234–235
headaches, 218–221
hemiplegia, 226–227
hydrocephalus, 105–106
meningitis, 228–229
meningocele, 104–105, 105f
multiple sclerosis (MS), 237–238
myelomeningocele, 104–105, 105f
narcolepsy, 239–240
neural tube defects, 104–105, 105f
paraplegia and quadriplegia, 227–228
Parkinson disease, 236–237, 237f
peripheral neuropathy, 230
restless leg syndrome (RLS), 240
spina bifida, 104–105, 105f
subdural hematoma (acute), 224–225,

224f
transient ischemic attacks (TIAs), 

232–233
traumatic brain injuries (TBIs), 10, 222
websites, 242

meninges, 104, 218, 228, 229f
neurons, 215, 216f
peripheral nervous system, 215, 216–217
spinal cord, 215–216, 219f
spinal nerves, 219f
See also Congenital diseases

Neural pain, 38
Neural tube defects, 104–105, 105f
Neurodermatitis, 176–177
Neurogenic or overactive bladder, 390–391
Neurological diseases and disorders. 

See under Nervous system
Neuromodulators, 44
Neurons, 215, 216f

Myocardium, 273
Myopia, 436f, 437
Myringotomy, 449
Myxedema, 258

N
Nails, 157
Nanotechnology, 91b
Narcissistic personality disorder, 137
Narcolepsy, 239–240
Narcotics, 37, 139t

See also Opioids
National Alliance on Mental Illness

(NAMI), 125, 151
National Cancer Institute (NCI)

Alliance for Nanotechnology in Cancer,
91b

Cancer Information Service, 241
lung cancer, 335
lymphomas, 300
ovarian cancer, 419
Surveillance Epidemiology and End 

Results (SEER), 85
thyroid cancers, 258–259
website, 93, 302

National Center for Complementary and
Integrative Health (NCCIH), 25,
26, 28

National Center for Health Statistics
(NCHS), 25, 77

National Committee for Clinical
Laboratory Standards 
(NCCLS), 66

National Eye Institute eye disease study,
444

National Foundation for Infectious 
Diseases, 51

National Institute of Allergy and Infectious
Diseases, 52

National Institute of Mental Health
(NIMH), 125, 127, 129, 136, 144,
151

National Institute on Drug Abuse (NIDA),
141

National Institutes of Health (NIH), 
26, 52

Chronic Prostatitis Symptom Index, 409
hormone replacement therapy (HRT),

419b
hormone replacement therapy (HRT)

study, 419b
Human Microbiome Project, 350b

National Stroke Association, 231
National Vitiligo Foundation, 171
Natural immunity, 15
Natural medicine. See Alternative/

complementary therapies
Nature, vs. nurture, 127
Naturopathy, 27
Nausea, 362–363
Near drowning, 12
Nearsightedness, 436f, 437
Neck and spine trauma, 11
Neisseria gonorrhoeae, 381, 403, 410, 417
Neisseria meningitidis, 228
Neoplasia, 15
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Neuropathic pain, 38
Neuropathy, peripheral, 230
Neuropeptides, 221
Neurotomy, 42
Neurotransmitters, 44, 215
Neutrophils, 273
Nevus, 104
Night sweats, 418
Nits. See Pediculosis
Nociceptive pain, 38
Nocturia, 383
Nodule, 158f, 158t
Nonceliac wheat sensitivity, 355b
Non-Hodgkin lymphoma (lymphosarcoma),

17, 87, 301
Non-insulin-dependent diabetes. See Type

2 diabetes
Nonopioids, 40
Nonosseous tumors, 208
Non-small cell lung cancer (NSCLC), 335
Nonsteroidal anti-inflammatory drugs

(NSAIDS), 40, 41
Nontoxic goiter, 255, 255f
Norepinephrine, 251t
Nosebleeds, 101, 311b
Nosocomial diseases, 18, 52, 317
Nuchal rigidity, 229
Nucleus pulposus, 190
Nummular eczema, 176f
Nutrition

as alternative therapy, 27
cancer and, 86, 92
deficiencies and imbalances in

effects of, 17
malnourishment, 17
minerals, 17
obesity, 17–18
starvation, 18
vitamins, 17

value of, 30–31
Nutritional imbalances, 17–18
Nystagmus, 106, 426, 438

O
Obesity, 17–18, 86, 92
Obsessive-compulsive disorder (OCD), 134
Obstructive pulmonary disease, chronic

(COPD), 320–321
Occult blood, 352, 355
Older adults, depression in, 129
Oliguria, 383–384
Omega-3 fatty acids, 133, 136
Omphalocele, 111
Oncologists, 92
Oogenesis, 399
Open (compound) fracture, 195, 195f
Opiates, 139t
Opioids, 37, 40, 41
Oral cavity (mouth), 345f, 346
Oral glucose tolerance test, 265, 265t
OraQuick Advance Rapid HIV-1/2 

Antibody Test, 68
OraQuick In-Home HIV Test, 69
Orchiectomy, 411
Orchitis, 73
Organ of Corti, 436

therapeutic touch and Reiki, 44
transcutaneous electrical nerve 

stimulation (TENS), 43
yoga and tai chi, 44–45

treatment models, 36–37
types of, 37–38
websites on, 45

PAIN mnemonic tool for assessing pain, 40
Palliative surgery, 89–90
Pallor, 387
Pancreas, 249, 250f, 251t, 263, 345f, 347,

348f
Pancreas and the Islets of Langerhans 

disease, diabetes mellitus, 263–266
Pancreas, artificial, 265
Pancreatic cancer, 371
Pancreatic duct, 345f
Pancreatitis, 365–366
Pandemics, 53–57
Panhypopituitarism, 253
Panhysterosalpingo-oophorectomy, 416
Panic disorder, 134
Papanicolaou, George N., 88
Papanicolaou (Pap) test, 88, 93, 405
Papillary thyroid cancer, 258
Papules, 71, 158f, 158t, 160
Paralysis

hemiplegia, 226–227
paraplegia and quadriplegia, 227–228

Paramyxovirus, 72
Paranoid schizophrenia, 133
Paraplegia, 227–228
Parasites, 9, 10f
Parasympathetic ganglion, 110
Parasympathetic system, 218
Parathyroid gland, 250f, 251t, 259
Parathyroid gland diseases and disorders

hyperparathyroidism (hypercalcemia),
259–261, 260b, 384

hypoparathyroidism (hypocalcemia), 261
Parathyroid hormone (PTH), 251t, 259
Parathyroid surgery, 260b
Paresthesia, 191, 251
Parkinson disease, 236–237, 237f
Partial seizures, 234
Parturition, 417
Passive immunity, 15
Pasteur, Louis, 25
Patent ductus arteriosus (PDA), 100, 101f
Pathogens, 7
Patient-controlled analgesia (PCA) 

pump, 41
Pediculosis, 165–166, 165f
Pei, Shiheng, 350b
Pelvic inflammatory disease (PID), 

417–418
Penicillin-resistant Streptococcus pneumoniae

(PRSP), 53b
Penis, 399f, 400
Peptic ulcers, 351–352, 351f
Percussion, 330
Perforated eardrums, 11, 450b
Pericardiocentesis, 275
Pericarditis, 275–276
Peripheral artery aneurysm (PAA), 

289–291, 290t
Peripheral blood stem cell transplantation, 91

Orofacial clefts (cleft lip and palate), 
107–108, 108f

Orthomyxoviridae family, 65
Orthopnea, 275, 331
Ossicles, 436
Osteitis deformans (Paget disease), 194–195
Osteoarthritis, 197–198
Osteogenic sarcoma, 208
Osteoma, 87
Osteomalacia, 6
Osteomyelitis, 193–194
Osteopathic medicine, 27
Osteoporosis, 191–193, 192f, 193t
Osteosarcoma, 87
Otitis, external, 448
Otitis media, 448–449
Otosclerosis, 450
Ovarian cancer, 419–420
Ovarian cysts and tumors, 414–415
Ovaries, 250f, 251t, 252f, 266, 400
Overactive bladder, 390–391
Over-the-counter (OTC) drugs, 40
Ovum, 400
Oxytocin, 251t

P
Paget disease (osteitis deformans), 194–195
Pain

acute, 37–38
assessment of, 40, 40f
cancer-related, 38
chronic, 37–38
definition of, 37
effective management of, 37
experience of, 38–39
gate control theory of, 39, 39f
mnemonic tool for assessing (PAIN), 40
neuropathic pain, 38
nociceptive pain, 38
“smiley face” assessment scale for, 40, 40f
treatment for, 40–42

acupuncture, 44
antianxiety and antidepressant 

medications, 41
aromatherapy, 44
biofeedback, 43
complementary therapies, 42–45
humor, laughter, and play, 43–44
hypnosis, 43
imagery/visualization, 43
intrathecal drug delivery, 41–42
massage, 43
mobile technology, 42
muscle relaxants, 41
music, 44
nonprescription medications (OTCs),

40–41
opioids, 40, 41
patient-controlled analgesia (PCA)

pump, 41
physical therapy, 42–43
placebos, 42
prescription medications, 41
relaxation, 43
steroids, 41
surgery, 42
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Peripheral nervous system
anatomy and physiology of, 215, 

216–217
diseases and disorders of

Bell palsy, 230–231
peripheral neuropathy, 230

Peripheral neuritis (peripheral neuropathy),
230

Peripheral neuropathic pain, 38
Peripheral neuropathy (neuritis), 230
Peristalsis, 110, 346
Peritoneal dialysis, 389
Periungual warts, 171
Pernicious anemia, 295–296
Persistent depressive disorder, 128
Personality disorders, 137–138
Personal responsibility, 30
Pert, Candace, 28
Pertussis (whooping cough), 51t, 75
Pervasive developmental disorder. See

Autism spectrum disorders (ASD)
PH, 334
Phacoemulsification, 440
Phagocytosis, 3, 273–274
Phantom limb pain, 38
Pharyngitis, 313–314, 315f
Pharynx, 310–311, 345f, 346
Phenotype, 4
Phenylketonuria (PKU), 6, 115–116
Phobias, 134
Photodynamic therapy (PDT), 335–336
Photophobia, 221, 445
Photorefractive keratectomy (PRK), 437
Physical therapy, for pain, 42–43
Pia mater, 218
Pinched nerve, 197
Pinkeye (conjunctivitis), 445
“Pink puffer,” 320
Pinna, 436
Pinworms, 9, 10f
Pituitary diabetes (diabetes insipidus), 

253–254
Pituitary gland, 249, 250f, 251t, 252f

diseases and disorders of
diabetes insipidus, 253–254
hyperpituitarism (gigantism,

acromegaly), 249–252
hypopituitarism, 252–253

hormones of, 252f
Placebos, 42
Placenta previa, 426–427, 426f
Plague

bubonic, 59–60
pneumonic, 51t, 59–60

Plantar fasciitis, 203–204, 204f
Plantar warts, 171
Plasma, 273
Plasmodium, 8f
Platelets (thrombocytes), 273
Play, 29–60

for pain management, 44
Pleural effusion, 330
Pleurectomy, 328
Pleurisy (pleuritis), 329–330
Pneumoconiosis

anthracosis, 326
asbestosis, 325

Prinzmetal’s angina, 284
Probiotics, 350b
Progesterone, 251t, 266
Prolactin (luteotropic hormone, LTH),

249, 251t
Prostaglandins, 41, 414
Prostate, enlarged, 408–409, 408f
Prostate gland, 399f, 400
Prostate-specific antigen (PSA), 88, 408,

411
Prostatic acid phosphatase (PAP), 408
Prostatic cancer, 93, 410–411
Prostatitis, 409–410
Proteinuria, 381t, 383
Proteus, 381, 383, 409
Prothrombin, 273
Protozoa, 8, 8f
Prunella vulgaris, 404
Pruritus, 16
Pseudomonas, 383, 409, 448
Pseudomonas aeruginosa, 447
Psoriasis, 157–159, 159f
Psychoactive drug addiction. See

Substance-related and addictive 
disorders

Psychogenic pain, 38
Psychoneuroimmunology, 28
Psychosomatic illness, 28
Psychotherapy, 129, 136
Ptosis, 205f
Pulmonary circulation, 273, 275f
Pulmonary edema, 331–332
Pulmonary embolism, 332–333, 333f
Pulmonary emphysema, 319–321, 320f
Pulmonary hypertension, 330–331

See also Hypertension (high blood
pressure)

Pulmonary infarction, 333
Pulmonary tuberculosis, 323–324, 324f
Purulent discharge, 403
Pustules, 158f, 158t, 160
Pyelonephritis (acute), 382–383
Pyloric stenosis, 109
Pylorus, 109
Pyoderma, 165
Pyuria, 383

Q
Qi, 26
Quadriplegia, 227–228

R
Rabbit fever. See Tularemia (typhoidal 

or pneumonic)
Rabies, 9
Rabies virus, 9f
Race, mental health and, 127
Radiation, 90, 411, 423
Radiation exposure, 12, 297
Radiofrequency catheter ablation, 293
Radioisotope, 90
Radioresistant cancers, 90
Radon, 335
Random blood glucose test, 264, 265t
Rapid diagnostic tests (RDTs), 63
Rapid eye movement (REM) sleep, 239

berylliosis, 325–326
defined, 324
silicosis, 324–325

Pneumocystis jiroveci, 8f, 68
Pneumonia, 317–318, 318f
Pneumonic plague, 51t, 59–60
Pneumothorax (collapsed lung), 327–328,

328f
Poisoning, 12
Poliomyelitis, 77
Polio virus, 9f
Polycystic kidney disease, 388–389
Polycystic ovary syndrome (PCOS), 

266–267
Polycythemia, 320
Polycythemia vera, 332
Polydipsia, 264
Polymorphonuclear leukocytes, 7
Polymyositis, 205–206
Polyneuritis (peripheral neuropathy), 230
Polyphagia, 264
Polyposis, 86, 370
Polyuria, 264
Pons, 218t
Pontiac fever, 318
Portal hypertension, 368
Positron emission tomography (PET), 236
Postpartum or paternal postnatal depression

(PPND), 128
Poststreptococcal glomerulonephritis

(APSGN), 383–384
Post-traumatic stress disorder (PTSD),

135–137, 136b
Postural drainage, 317
Postvoid residual (PVR), 408
Potter’s rot (silicosis), 324–325
Prayer, 31
Prebiotics, 350b
Predisposing factors, 3–4
Preeclampsia, 425–426
Pregnancy and delivery diseases and disorders

abruptio placentae, 427
Cesarean birth (C-section), 428b, 428f
common symptoms of, 428
complementary therapy, 424
ectopic pregnancy, 425, 425f
placenta previa, 426–427, 426f
pregnancy-induced hypertension

(preeclampsia and eclampsia), 
425–426

premature labor/premature rupture of
membranes (PROM), 427–428

spontaneous abortion, 424–425
Premature ejaculation, 150
Premature labor, 427–428
Premature rupture of membranes (PROM),

427–428
Premenstrual dysphoric disorder (PMDD),

413b
Premenstrual syndrome (PMS), 412–413
Premonitory symptoms, migraine, 221
Presbyopia, 436–437, 436f
Prescription drug therapy, 41
Preventive surgery, 90
Primary brain tumors, 240–241
Primary pulmonary hypertension (PPH), 330
Primigravidas, 426
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Rapid plasma reagin (RPR) test, 406
Rash, 16

butterfly, 206, 206f
Raynaud phenomenon, 173, 207
Recessive X-linked diseases, 6
Reconstructive skin procedures, 181b
Recovery, mental health and, 125
Rectum, 345f
Red blood cells (RBCs, erythrocytes), 273
Reed-Sternberg cell, 87, 300
Reemerging and emerging diseases, 52–57

website on, 79
Reflex tears, 439b
Reflux, 112, 349
Reflux laryngitis, 349
Refractive errors (eyes), 436–437, 436f
Regional enteritis (Crohn disease), 356–357
Regional stage of cancer, 89
Reiki, for pain management, 44
Relaxation, for pain management, 43
Religion. See Spirituality
Renal calculi (uroliths or kidney stones),

384–385, 384f, 386
Renal cell carcinoma (RCC, kidney cancer),

392–393
Renal failure, 388–389
Reproductive system

female
(See Female reproductive system)

functions of, 399
male

(See Male reproductive system)
sexual health, 401
See also Sexually transmitted diseases

(STDs)
Resection, 112
Respiration, 309
Respiratory acidosis (hypercapnia), 333–334
Respiratory alkalosis (hypocapnia), 334–335
Respiratory mycoses, 326–327
Respiratory system

anatomy and physiology of, 309–310,
309f, 310f

diseases and disorders of
acute tonsillitis, 337
adenoid hyperplasia, 337–338
allergic rhinitis, 311–312
anthracosis, 326
asbestosis, 325
asthma, 321–322
atelectasis, 115, 328–329
berylliosis, 325–326
chronic obstructive pulmonary disease

(COPD), 319–321
common symptoms, 339
cor pulmonale, 332
croup, 338–339
epiglottitis, 315
infectious mononucleosis, 315–316
laryngitis, 314–315
Legionella pneumonia (Legionnaires

disease), 318–319
lung abscess, 322–323
lung cancer, 335–336
pharyngitis, 313–314, 315f
pleural effusion, 330
pleurisy (pleuritis), 329–330

description and types of, 132
diagnosis, 133
etiology, 132
paranoid, 133
prevention, 133
prognosis, 133
schizoaffective, 132
signs and symptoms, 132–133
treatment, 133

Sciatica, 191
Scleroderma, 172–173
Sclerotherapy, 361
Scoliosis, 188–190, 190f
Scotomata, 67
Scratch dermatitis. See Neurodermatitis
Scrotum, 399, 399f
Seasonal affective disorder (SAD), 128
Sebaceous (oil) glands, 157, 157f
Seborrhea of eyelids, 446
Seborrheic dermatitis, 173–174, 174f
Secondary brain tumors, 240–241
Secondary pulmonary hypertension, 330
Second-degree burns, 13
Seizures, 234–235
Selective serotonin reuptake inhibitors

(SSRIs), 129
Self-examination and screening, 93
Semen, 400
Seminal vesicles, 399, 399f
Sensory (afferent) neurons, 215
Sepsis, 52
Septic embolism, 322
Septum, 99
Sequela, 18
Serotonin, 128, 221
Serotonin and norepinephrine reuptake 

inhibitors (SSRIs), 129
Serous otitis media, 448–449
Serratia bacteria, 381
Severe acute respiratory syndrome (SARS),

56–57
Sex. See Gender
Sex-linked diseases, 6
Sexual dysfunctions

female sexual interest/arousal disorder,
149–150

genito-pelvic pain/penetration disorder,
148

male erectile disorder, 148–149
overview, 147–148
premature ejaculation, 150

Sexual health, 401
Sexually transmitted diseases (STDs)

chlamydial infections, 407–408
common symptoms of, 408
genital herpes, 403–404, 404f
genital human papillomavirus (HPV) 

infection, 404–405
genital warts (caused by HPV), 404–405
gonorrhea, 402–403
syphilis, 405–406
urethritis and, 380–382

Shaken baby syndrome (abusive head
trauma), 225–226, 226b

Shigella, 70
Shingles (herpes zoster), 73–74, 178–179,

178f

pneumoconiosis, 324–326
pneumonia, 317–318, 318f
pneumothorax (collapsed lung), 

327–328, 328f
pulmonary edema, 331–332
pulmonary embolism, 332–333, 333f
pulmonary hypertension, 330–331
pulmonary tuberculosis, 323–324, 324f
respiratory acidosis (hypercapnia), 

333–334
respiratory alkalosis (hypocapnia), 

334–335
respiratory mycoses, 326–327
silicosis, 324–325
sinusitis, 312–313
sleep apnea, 316–317
sudden infant death syndrome (SIDS),

336–337
thrush, 338

external respiration, 310
internal respiration, 310
lower tract of, 309f, 310
upper tract of, 310, 310f

Restless leg syndrome (RLS), 240
Reticulocyte, 296
Retina, 435
Retinal detachment, 441–442, 442f
Retinal hemorrhage, 225
Retinoblastoma, 6, 86
Retinopathy, 266
Retrocaval ureter, 112
Retroviruses. See HIV infection/AIDS
Rett syndrome, 143
Reveal G2 Rapid HIV-1 Antibody Test, 68
Rheumatoid arthritis (RA), 198–199, 199f,

230
Rhinitis, 71, 311–312
Rhinitis, allergic, 311–312
Rhinophyma, 162
Rhizopus, 8f
Rhonchi, 326, 426
Rib fracture, 11
Ribosomes, 215
Rickets, 6
Ringworm (Tinea corporis), 8f, 168
Rosacea, 161–162, 162f
Round back. See Kyphosis
Rubella (German measles), 51t, 71–72, 71f
Rubeola (measles), 51t, 70–71, 77
Rule of nines, 13, 13f
Ruptured disk. See Herniated intervertebral

disk

S
Safe sex, for cancer prevention, 93
Salivary glands, 345f, 346
Salmonella, 70
San Joaquin Valley fever 

(coccidioidomycosis), 326–327
Sarcomas, 87
Sarcoptes scabiei var. Hominis, 169
Scabies, 169–170
Scale, 158t
Schizoaffective schizophrenia, 132
Schizophrenia

alternative/complementary therapy, 133
catatonic, 132
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Sickle cell anemia, 6, 103–104
Silicosis, 324–325
Simonton Cancer Center, 29
Simonton, O. Carl, 29
Simple fracture, 195, 195f
Simple goiter, 255–256
Sinusitis, 312–313
Skeletal muscles, 188
Skeletal system. See Bones; Joints; 

Musculoskeletal system
Skin

anatomy of, 156–157, 157f
layers of, 156–157, 157f
reconstructive skin procedures, 181b
sebaceous glands, 157, 157f
sudoriferous glands, 157, 157f
See also Skin cancers; Skin diseases 

and disorders
Skin cancers

basal cell carcinomas, 179
malignant melanoma, 180–181, 180f
skin carcinomas, 179–180
squamous cell carcinomas, 179

Skin diseases and disorders
autoimmune diseases, 16
common symptoms of, 182
dermatitis

atopic dermatitis (eczema), 175–176,
176f

complementary therapy, 173
contact dermatitis, 174–175
latex allergy, 175
neurodermatitis, 176–177
seborrheic dermatitis, 173–174, 

174f
herpes-related lesions

cold sores and fever blisters, 177–178,
177f

herpes zoster (shingles), 73–74, 
178–179, 178f

lesions
acne vulgaris, 160–161, 161f
alopecia areata, 163–164, 164f
corns and calluses, 167–168
decubitus ulcers, 166–167, 167f
dermatophytoses, 168–169, 169f
furuncles (boils) and carbuncles, 

164–165, 164f
impetigo, 170
keratosis pilaris, 162–163, 162f
pediculosis, 165–166, 165f
psoriasis, 157–159, 159f
rosacea, 161–162, 162f
scabies, 169–170
scleroderma, 172–173
types (summary), 157, 158f, 158t
urticaria (hives), 160, 160f
vitiligo, 171–172, 172f
warts, 170–171, 171f

Skull fractures, 10–11
Sleep apnea, 316–317
Slipped disk. See Herniated intervertebral

disk
Small cell lung cancer (SCLC), 335
Small intestine, 345f, 346
Smallpox (variola), 51t, 60–61
Smartphones, for monitoring pain, 42

Stroke
cerebrovascular accident (CVA, brain 

attack), 231–232 226
FAST mnemonic tool for signs of, 231,

232f
hemorrhagic stroke, 231
ischemic stroke, 231
transient ischemic attacks (TIAs), 

232–233
Stupor, 229
Stye (hordeolum), 438–439
Subarachnoid hemorrhage, 231, 233
Subarachnoid space, 218
Subcutaneous skin layer, 157, 157f
Subdural hematoma (acute), 224–225, 

224f
Subluxation (partial dislocation), 

196–197
Substance-related and addictive disorders,

138–141
Substances, commonly abused, 139t
Sudden infant death syndrome (SIDS),

336–337
Sudoriferous (sweat) glands, 157, 157f
Suicide, 128b

in adolescents, 129
Sun safety, 92
Superficial spreading melanoma, 180
Suppurative otitis media, 448–449
Surgery

for cancer, 89–90
cosmetic, 181b
for eye, 437
for hyperparathyroidism, 260b
for pain, 42
preventive, 90

Survival rates, cancer, 85
Swayback. See Lordosis
Sweat glands, 157, 157f
Swimmer’s ear, 448
Swine flu. See H1N1 flu (swine flu)
Sympathetic system, 217–218
Synapse, 215
Syncope, 418
Syndromes

acute respiratory distress syndrome
(ARDS), 318b

Cushing, 262
defined, 99
Down syndrome (trisomy 21), 3, 7, 

116–117
dry eye, 439b
fetal alcohol syndrome, 117–118, 118f,

140b
myelodysplastic, 297
nephrotic, 387–388
polycystic ovary, 266–267
premenstrual, 412–413
Tourette syndrome, 118–119

Syngeneic transplants, 91
Synovial fluid, 202
Syphilis, 405–406
Systemic circulation, 273, 276f, 277f
Systemic lupus erythematosus (SLE), 

206–207, 206f
Systemic sclerosis. See Scleroderma
Systole contraction, 273

“Smiley face” assessment scale for 
pain, 40, 40f

Smoking, 108, 335
Smooth muscles, 188
Social anxiety disorder, 134
Somatic pain, 38
Somatic sensory neurons, 215
Spastic cerebral palsy, 106
Specific surgery, 89
Sperm, 399
Spermatogenesis, 399
Sphincter muscles, 379
Spina bifida, 104–105, 105f
Spinal cord

anatomy and physiology of, 215–216,
219f

diseases and disorders of
deformities (lordosis, kyphosis, 

and scoliosis), 188–190, 190f
hemiplegia, 226–227
herniated intervertebral disk, 

190–191, 191f
paraplegia and quadriplegia, 

227–228
Spinal nerves, 217, 219f
Spine deformities, 188–190, 190f
Spine trauma, 11
Spirilla, 9, 9f
Spirituality, 31
Spirochete, 55
Spleen, 274
Spongy bones, 187
Spontaneous abortion, 424–425
Sporadic goiter, 255
Sprains, 201
Sputum, 317
Squamous cell carcinomas, 179
Stable angina, 284
Staging of cancer, 89

colon, 370f
lung, 335
skin, 180–181

Stapedectomy, 450
Staphylococci, 53, 66, 383, 409
Staphylococcus aureus, 193, 337, 448
Staphylococcus pneumoniae, 447, 449
Starvation, 18
Stem cell transplantation, 91
Stenosis, 280–281, 280f
Steroids, for pain, 41
Stigma, 126
Still, Andrew Taylor, 27
St. John’s wort, 130
Stomach, 345f, 346
Stomach cancer, 86
Stomatitis (herpetic and aphthous), 

347–349
Strabismus, 444, 444f
Strains, 201
Stratum corneum, 167
Streptococcus, 409
Streptococcus pneumoniae, 53b, 228, 317,

447, 449
Streptococcus pyogenes, 313, 337
Stress, 31
Stricture or stenosis of the ureter, 112
Stridor, 16, 338
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T
T4 lymphocytes, 68
Tachycardia, 11, 101
Tachypnea, 100
Tai chi, 45
Talipes (clubfoot), 113, 113f
Tamponade, cardiac, 275
Tapeworms, 9, 10f
Tay-Sachs disease, 6
T-cell deficiency, 16–17
T-cell lymphocytes, 15, 16
Tears, 434, 439b
Tendonitis, 201–202
Tennis elbow, 202
Tension headaches, 219
Teratogens, 99
Teratomas, 415
Testes

anatomy and physiology of, 250f, 251t,
266, 399, 399f

undescended, 111–112
Testicular cancer, 411–412
Testosterone, 251t, 266
Tetanus (lockjaw), 76–77
Tetany, 261, 354
Tetrahydrocannabinol (THC), 139t
Tetralogy of Fallot, 100, 101, 102f
Thalamus, 218t
Therapeutic touch, for pain management,

44
Third-degree burns, 13
Thoracentesis, 329
Thoracic aortic aneurysm (TAA), 289–291,

290t
Thoracotomy, 328
Thrombocytes (platelets), 273
Thrombocytosis, 332
Thrombophlebitis, 292–293
Thrombus, 290
Thrush, 338
Thymomas, 204
Thyroid cancer, 258–259
Thyroid gland, 250f, 251t, 254, 259f
Thyroid gland diseases and disorders

cancer of, 258–259
hyperthyroidism

goiter, 255–256, 255f
Graves disease, 256–257, 256f

hypothyroidism
cretinism and myxedema, 258
Hashimoto thyroiditis, 257

Thyroid-stimulating hormone (TSH), 249,
251t, 252f

Thyroid storm, 257
Thyrotoxicosis, 256
Thyroxine, 251t, 255
Tinel sign, 203
Tinnitus, 221, 282, 448b
Tissue pain. See Nociceptive pain
TNM classification (tumor, nodes, 

metastasis), 89
Tobacco use, cancer and, 92, 335
Tolerance, 139
Tongue, 345f
Tonometer, 441
Tonsillitis, 337
Tophi, 200

Turner syndrome, 6–7
Tympanoplasty, 449
Type 1 diabetes, 264
Type 2 diabetes, 264

U
Ulcer, 158t
Ulcerative colitis, 357–358
Ultrasound, 232, 275, 291, 292, 300
Ultraviolet (UV) rays, 92
Umbilical cord blood transplant, 299
Umbilical hernia, 364, 364f
Undescended testes (cryptorchidism), 

111–112
Uni-Gold Recombigen HIV Test, 68
United Network for Organ Sharing, 

390
Unstable angina, 284
Upper gastrointestinal tract diseases and

disorders
gastritis, 350–351
gastroenteritis, 352–353
gastroesophageal reflux disease (GERD),

349–350, 350b
hiatal hernia, 363–364, 363f
infantile colic, 353
peptic ulcers, 351–352, 351f
stomatitis, 347–349

Urea, 378
Uremia, 275, 388
Ureter defects, 112–113
Ureterocele, 112
Ureters, 378, 399f
Urethra, 399, 399f, 400, 400f
Urethra defects, 112–113
Urethritis, 380–382
Uric acid, 200
Urinalysis, 380, 383, 392
Urinary system

anatomy and physiology of, 378–380,
379f

bladder cancer, 391–392
common symptoms of diseases, 393
cystitis and urethritis (urinary tract 

infections, UTIs), 380–382
kidneys, 378, 379f, 380f
significance of changes in urine, 381t
See also Kidneys

Urinary tract infections (UTIs), 
380–382

Urine, 378–379
changes in, 381t

Uroliths (kidney stones or renal calculi),
384–385, 384f, 386

Urticaria (hives), 16, 160, 160f
U.S. Department of Agriculture, Dietary

Goals for Americans, 30–31
U.S. Department of Health and Human

Services, 93, 133
U.S. Food and Drug Administration

(FDA), 27, 53
Uterine cancer, 416–417
Uterine leiomyomas, 416–417
Uterus, 400
Uva ursi, 382
Uveitis, 445–446
Uvulopalatopharyngoplasty (UPPP), 316

Tourette, Georges Gilles de la, 118
Tourette syndrome, 118–119
Toxemia, 106
Toxoplasma gondii, 8f
Trabeculectomy, 441
Tracheoesophageal fistula (TEF), 108–109
Tracheostomy, 316
Traditional Chinese medicine (TCM), 

26–27
for infertility, 402

Transcranial Doppler (TCD), 232
Transcranial magnetic stimulation (TMS),

130
Transcutaneous electrical nerve stimulation

(TENS), 43, 179, 230
Transesophageal echocardiogram (TEE),

279
Transient ischemic attacks (TIAs), 

232–233
Transient reversible pulmonary hypertension,

330
Transmission of disease, 7, 51t
Transplants

allogeneic, 91, 299
bone marrow (BMT), 299
kidney, 389–390
liver, 368
stem call, 91
syngeneic, 91
tubal embryo (TET), 402

Transposition of the great arteries (TGA),
100, 101, 102f

Transsphenoidal surgery, 252
Transudate fluid, 330
Transurethral resection, 392
Transverse colon, 345f
Trauma

abdominopelvic, 11
chest, 11
extremities, 11
head, 10–11
neck and spine, 11
See also Head trauma

Traumatic brain injuries (TBIs), 10, 222
Traveler’s diarrhea. See Gastroenteritis
Treponema pallidum, 405
Trichinella, 10f
Trichomonas vaginalis, 8, 406–407
Trichomoniasis, 8, 406–407
Tricuspid atresia, 100, 101, 103f
Tricyclic antidepressants (TCAs), 129
Triiodothyronine, 251t, 255
Trisomy 21. See Down syndrome
Trypanosoma, 8f
Tubal embryo transplant (TET), 402
Tuberculosis, 323–324, 324f
Tubular necrosis, 386–387
Tularemia (typhoidal or pneumonic), 61
Tumor markers, 88
Tumors, 84, 158t

benign, 15, 84, 241
bladder, 391–392
brain, 240–241
defined, 15, 84, 158t
malignant, 15, 84, 241
ovarian, 414–415
See also Cancer; Neoplasms
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V
Vaccines

human papillomavirus (HPV), 405 
(See also Immunizations)

Calmette-Guérin (bCG), 324
for cancer prevention, 93

Vagina, 400, 400f
Vaginitis, 407b
Valvular heart diseases and disorders

aortic insufficiency/stenosis, 281, 281f
mitral insufficiency/stenosis, 280–281,

280f
overview of, 279–280

Vancomycin-resistant enterococci (VRE),
52, 53

Variant angina, 284
Varicella (chickenpox), 51t, 73–74, 73f
Varicella-zoster virus (VZV), 73
Varices, 368
Varicocele, 402
Varicose veins, 293, 293f
Variola (smallpox), 51t, 60–61
Vascular endothelial growth factor

(VEGF), 289
Vas deferens, 399
Vasodilators, 282
Vasopressin, 253–254
Vegetations, 278
Veins, 273, 274f, 277f
Venereal disease. See Sexually transmitted

diseases (STDs)
Venereal Disease Research Laboratories

(VDRL) test, 406
Venous reflux disease. See Varicose veins
Ventricular aneurysm, 287
Ventricular septal defect (VSD), 99, 100f,

101
Ventricular septal rupture, 287
Venules, 273
Verrucae. See Warts
Vertigo, 450
Vesicle, 158f, 158t
Veterans, post-traumatic stress disorder

(PTSD) and, 136b
Videoplethysmography, 285
Villi, 354
Viral hemorrhagic fevers (VHFs), 51t, 

61–62
Viral hepatitis (A, B, C, D, E), 

368–370
Viral infections, 64–66

common cold (coryza), 51t, 64–65
erythema infectiosum (fifth disease), 51t,

74, 74f
H1N1 flu (swine flu), 51t, 53–54
HIV infection/AIDS, 68–69 (See also

HIV infection/AIDS)
influenza, 9f, 51t, 53, 65–66
mumps, 51t, 72–73
rubella (German measles), 51t, 71–72,

71f
rubeola (measles), 51t, 70–71, 77

nervous system diseases and disorders, 242
pain management, 45
reproductive system diseases and 

disorders, 428–429
respiratory system diseases and disorders,

339
strabismus, 453
Surveillance Epidemiology and End 

Results (SEER), 85
United Network for Organ Sharing, 390
urinary system diseases and disorders,

393
vaginitis, 407b
warts, 182

Weil, Andrew, 25, 30
West Nile encephalitis. See West 

Nile virus
West Nile virus (WNV), 62–63
Wheals, 158f, 158t
White blood cells (WBC, leukocytes), 15,

16, 273
Whitlock, Gary, 18
Wholistic (holistic) medicine, 25

See also Alternative/complementary 
therapies

Whopping cough. See Pertussis
Withdrawal, 139
Women

anorexia nervosa, 145–146
breast cancer genes (BRCA1 and

BRCA2), 86, 419, 420
cosmetic surgery, 181b
depression in, 129
disease and, 3
urinary tract infections (UTIs) and, 

380–382
World Bank, 125
World Health Organization (WHO), 27,

51, 56, 125, 330, 401
Worship, 31
Wound botulism, 51t, 58, 59

X
X-linked hereditary diseases, 6

Y
Yang, 26
Yeast, 8f
Yeast infection, 407b
Yellow marrow, 187
Yersinia, 70
Yersinia pestis, 59
Yin, 26
Yoga, 31

laughter yoga, 29–30
for lung cancer patients, 336
for pain management, 44–45

Z
Zygote, 399, 400
Zygote intrafallopian transfer (ZIFT), 402

severe acute respiratory syndrome
(SARS), 56–57

smallpox (variola), 51t, 60–61
varicella (chickenpox), 51t, 73–74, 73f
viral hemorrhagic fevers (VHFs), 51t, 

61–62
West Nile virus, 62–63

Virulence, 193
Viruses, 8–9, 9f

cancer and, 86
Visceral sensory neurons, 215
Visceral (smooth) muscle, 188
Visualization, for pain, 43
Vitamin B12-deficiency anemia. See

Pernicious anemia
Vitamin deficiencies, 17, 284
Vitamin D-resistant rickets, 6
Vitamin excesses, 17
Vitiligo, 171–172, 172f
Vitrectomy, 442
Vitreous humor, 435
Voluntary (skeletal) muscle, 188
Volvulus, 109
Vomiting, 362–363
Vulva, 400, 401f

W
Wall, P. D., 39
Warts, 170–171, 171f
Weapons, infectious disease as, 57–62
Weaver’s bottom, 202
Websites

American Academy of Ophthalmology,
437

American Cancer Society (ACS), 93
American Heart Association, 99, 279
aneurysms, 290
bioterrorism agents, 57
breast reconstruction, 423
cancer, 93
cardiovascular and lymphatic systems 

diseases and disorders, 302
Complementary and Alternative

Research and Education Program,
453

congenital diseases, 119–120
congenital heart defects (AMA), 99
digestive system diseases and disorders,

372
drug resistance, 53b
E. coli outbreaks, 54
endocrine system diseases and disorders,

268
immunizations, 77
infectious and communicable diseases, 79
integrative medicine and complementary

therapies, 32
mental health diseases and disorders, 151
motion sickness, 453
musculoskeletal system, 208
National Cancer Institute (NCI), 85
National Vitiligo Foundation, 171
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A
Abdominal aortic aneurysm (AAA), 

289–291, 290f, 290t
Abdominal hernia, 364, 364f
Abdominopelvic trauma, 11
Abortion, spontaneous, 424–425
Abraded skin, 168
Abruptio placentae, 427
Abusive head trauma (shaken baby

syndrome), 225–226, 226b
Acne vulgaris, 160–161, 161f
Acquired immunodeficiency syndrome

(AIDS). See HIV infection/AIDS
Acromegaly, 249–252
Acute conditions and diseases

appendicitis, 359–360, 359f, 360b
bacterial meningitis, 228–229, 229f
glomerulonephritis, 383–384
herpetic stomatitis, 347–349
laryngitis, 314–315
leukemias, 87, 297–299
lymphocytic (lymphoblastic) leukemia

(ALL), 87, 297–299
myeloid leukemia (AML), 87, 297–299
otitis media, 448–449
pain, 37–38
pancreatitis, 365–366
pharyngitis, 313–314, 315f
poststreptococcal glomerulonephritis

(APSGN), 383–384
tonsillitis, 337
tubular necrosis, 386–387
viral hepatitis, 368–370

Acyanotic heart defects, 99–100, 100f, 101
Addison disease, 262–263
Adenoid hyperplasia, 337–338
Age-related macular degeneration (AMD),

442–444
Agnosia, 226
Agoraphobia, 134–135
Agraphia, 226
AIDS. See HIV infection/AIDS
Alcohol dependence/addiction, 138–141
Alexia, 226
Allergic rhinitis, 311–312
Allergies, 12–13, 175
Alogia, 133
Alopecia, 163–164, 164f, 267
Alzheimer disease, 235–236, 235b, 236b
Amebic dysentery, 9
Amenorrhea, 146, 413

Avoidant personality disorder, 137
Avolition, 133
Azotemia, 389

B
Bacteremia, 52
Bacterial meningitis, 228–229, 229f
Bacteriuria, 382
Barrett esophagus (GERD), 349–350, 350b
Basal cell carcinomas, 179
B-cell deficiency, 16
Bell palsy, 230–231
Bell phenomenon, 231
Benign fibroadenoma, 421–422
Benign prostatic hyperplasia (BPH,

enlarged prostate), 408–409, 408f
Benign tumors, 15, 84, 241
Berylliosis, 325–326
Beryllium poisoning, 325
Biliary colic, 366
Biliary tract disease, 365–366
Bilirubinuria, 369
Bipolar disorder, 130–132
Black lung disease, 326
Bladder cancer, 391–392
Bladder defects, 112–113
Blastomycosis, 326–327
Blepharitis, 446–447
Blepharoptosis, 204
Blood cancers, 87
Borderline personality disorder, 137
Botulism, 51t, 58–59
Bowel cancer, 86
Bradycardia, 289
Bradykinesia, 236
Brain attack (stroke), 231–232
Brain cancer, 240–241
Breast cancer, 86, 422–424, 423b
Bronchitis, 319–321
Bronchopneumonia, 317
Bubonic plague, 59–60
Bulimia nervosa, 146–147
Burkitt lymphoma, 86
Bursitis, 201–202
Butterfly rash, 206, 206f

C
Cachexia, 370
Calluses, 167–168

Amyotrophic lateral sclerosis (ALS, Lou
Gehrig disease), 238–239

Anaphylactic shock, 16
Anaphylaxis, 16
Anaplasia, 88
Anaplastic thyroid cancer, 258–259
Anaplastic tumors, 84
Anastomosis, 112
Angina pectoris, 283, 284–285
Ankylosing spondylitis, 200b
Ankylosis, 198
Anorexia nervosa, 71, 145–146
Anoxia, 106
Anthracosis, 326
Anthrax, 51t, 57–58
Antisocial personality disorder, 137
Anuria, 426
Anxiety disorders, 134
Aortic insufficiency/stenosis, 281, 281f
Aphasia, 226
Aphthous stomatitis, 347–349
Aplastic anemia, 296
Apnea, 334
Appendicitis, 359–360, 359f, 360b
Arrhythmias, 101
Arteriosclerosis, 291–292
Arthralgia, 67
Asbestosis, 325
Ascites, 367, 387
Asperger’s disorder. See Autism spectrum

disorders (ASD)
Aspergillus, 8f
Asphyxiation, 13
Aspiration pneumonia, 317
Asthma, 321–322
Astigmatism, 437
Ataxic cerebral palsy, 106–107
Atelectasis, 115, 328–329
Atherosclerosis, 283, 291–292, 291f
Athetoid cerebral palsy, 106
Athlete’s foot (Tinea pedis), 168
Atopic dermatitis (eczema), 175–176, 176f
Atrial fibrillation, 285–286
Atrial septal defect (ASD), 99–100, 100f, 101
Attention deficit-hyperactivity disorder

(ADHD), 144–145
Autism spectrum disorders (ASD), 143–144
Autoimmune thyroiditis, 257
Autoimmunity, 16
Autosomal dominant disorders, 5–6
Autosomal recessive disorders, 6
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Canker sores, 347–349
Carbuncles, 164–165, 164f
Carcinoma in situ, 85
Carcinomas, 86, 87, 179–180, 422–424, 423b
Cardiac arrest, 288–289
Cardiomegaly, 101
Carditis, 274
Carpal tunnel syndrome, 202–203, 203f
Cataracts, 440
Catatonic schizophrenia, 132
Celiac disease, 353–354, 355b
Cellulitis, 299, 439
Central diabetes insipidus, 253
Cerebral aneurysm, 233–234
Cerebral concussion, 222–223
Cerebral contusion, 10, 223–224, 226
Cerebral palsy (CP), 106–107
Cerebrovascular accident (CVA, stroke or

brain attack), 226, 231–232
Cerumen impaction, 447–448b
Cervical cancer, 86
Cervicitis, 402
Chancre, 405
Chest trauma, 11
Chiari malformation, 105
Chickenpox, 51t, 73–74, 73f
Chilblain, 12
Chlamydial infections, 407–408
Cholecystitis, 366–367
Cholelithiasis, 104, 366–367
Chondrosarcoma, 208
Chromosomal disorders, 6–7
Chronic conditions and diseases

bronchitis, 319–321
fatigue syndrome (CFS), 67–68
headache, 218–221
leukemias, 87, 297–299
lymphocytic leukemia (CLL), 87, 297–299
myelocytic leukemia (CML), 87
myeloid (myelocytic) leukemia (CML),

87, 297–299
neurological diseases and disorders

narcolepsy, 239–240
restless leg syndrome (RLS), 240

obstructive pulmonary disease (COPD),
320–321

pain, 37–38
pharyngitis, 313–314, 315f
pulmonary emphysema, 319–321, 320f
renal failure, 388–389
thyroiditis, 257
viral hepatitis, 368–370

Cirrhosis, 367–368
Claudication, 101, 291
Cleft lip and palate (orofacial clefts), 

107–108, 108f
Closed simple fracture, 195, 195f
Clubbing, 332
Clubfoot (talipes), 113, 113f
Cluster headaches, 218, 219
Coarctation of the aorta, 100, 101, 101f
Coccidioidomycosis, 326–327
Cold sores, 177–178, 177f
Colic, 353
Colitis, ulcerative, 357–358
Collapsed lung (pneumothorax), 

327–328, 328f
Colles fracture, 195f, 196

Diabetic retinopathy, 266
Diarrhea, 362–363
Diphtheria, 51t, 75–76
Diplopia, 232, 444
Dislocations, 196–197
Distress, 31
Diverticular disease (diverticulosis and

diverticulitis), 358–359
Dominant X-linked diseases, 6
Down syndrome (trisomy 21), 3, 7, 

116–117
Drowning, near, 12
Dry eye syndrome, 439b
Duchenne muscular dystrophy, 6, 114
Duodenal peptic ulcers, 351–352, 351f
Duplicated ureter, 112
Dysentery, 8
Dysmenorrhea, 414
Dyspareunia, 148
Dyspepsia, 350
Dysphagia, 204, 350
Dysphasia, 204, 232
Dysplasia, 85
Dyspnea, 16, 275
Dysthymia, 128
Dystonia, 106
Dysuria, 383

E
Eardrums, perforated, 11, 450b
Eating disorders, 145–147
Echolalia, 132
Eclampsia, 425–426
Ectopic orifice of the ureter, 112
Ectopic pregnancy, 425, 425f
Eczema (atopic dermatitis), 175–176, 176f
Edema, 16, 223, 224, 224f, 331–332
Effusion, pericardial, 275
Ejaculation, premature, 150
Electric shock, 12
Embolism, 196, 332–333, 333f
Emphysema, 319–321, 320f
Empyema, 323, 330
Encephalitis, 62–64
Endemic goiter, 255
Endocarditis, 278–279
Endometriosis, 415–416, 416f
Endophthalmitis, 338
End-stage renal disease (ESRD), 388–390
Enlarged prostate, 408–409, 408f
Enteropathy, 353
Epididymitis, 410
Epigastric pain, 350
Epiglottitis, 315
Epilepsy, 234–235
Epispadias, 112
Epistaxis, 101, 311b
Erectile disorder, male, 148–149
Erythema, 13, 90
Erythema chronicum migrans (ECM), 55
Erythema infectiosum (fifth disease), 51t,

74, 74f
Escherichia coli O157:H7 infection 51t, 

54–55, 70
Esophageal adenocarcinoma, 350
Esophageal atresia, 108–109
Esotropia, 444, 444f

Colloid goiter, 255
Colon cancer, 370–371, 370f
Color blindness, 4
Colorectal cancer, 370–371, 370f
Comedos, 160
Comminuted fracture, 195, 195f
Common cold (coryza), 51t, 64–65, 369
Common warts, 170, 171f
Communicating hydrocephalus, 105–106
Compound fracture, 195, 195f
Concussions, 10, 222–223
Congestive heart failure (CHF), 

287–288, 288f
Conjunctivitis, 407, 445
Constipation, 361–362
Contact dermatitis, 174–175
Contusions, 10, 223–224, 226
Corneal abrasion, 439–440
Corns, 167–168
Coronary artery disease (CAD), 

283–284, 283f
Coronary heart disease (CHD), 283
Cor pulmonale, 332
Coryza (common cold), 51t, 64–65, 369
Cradle cap, 173
Crepitation, 198
Cretinism, 258
Crohn disease (regional enteritis,

granulomatous colitis), 356–357
Croup, 338–339
Cryptorchidism (undescended testes), 

111–112
Cushing syndrome, 262
Cutaneous pain, 38
Cyanosis, 101
Cyanotic heart defects, 100, 101, 102f, 103f
Cystic fibrosis (CF), 6, 115
Cystitis, 380–382
Cysts, ovarian, 414–415

D
Dandruff, 174
Deafness, 452–453
Decompensation, 133
Decompression sickness, 12
Decubitus ulcers, 166–167, 167f
Deep tissue pain, 38
Deep venous thrombosis (DVT), 292
Deer fly fever (tularemia), 61
Delta hepatitis, 369
Delusions, 126, 133
Dementia, 235
Dependency, on alcohol and/or drugs, 

138–141, 139t
Depigmentation. See Vitiligo
Depression, 38, 127–132
Dermatitis, 173–177, 174f, 176f
Dermatomyositis, 205
Dermatophytoses, 168–169, 169f
Descending colon, 345f
Developmental dysplasia of the 

hip (DDH), 113
Diabetes insipidus, 253–254
Diabetes mellitus, 7, 263–265, 365
Diabetic coma, 266
Diabetic ketoacidosis, 264
Diabetic neuropathy, 230
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Essential hypertension, 282
Ewing sarcoma, 208
Exophthalmos, 256, 256f
Exotropia, 444, 444f
Exstrophy of the bladder, 112
Extended-spectrum beta-lactamase

(ESBL), 53b
External otitis (swimmer’s ear), 448
Extremities trauma, 11

F
Farsightedness, 436–437, 436f
Feeding and eating disorders, 145–147
Female infertility, 401–402
Female sexual interest/arousal disorder,

149–150
Fetal alcohol spectrum disorder (FASD),

117–118, 118f, 140b
Fever blisters, 177–178
Fibrillation, 280, 285–286
Fibroadenoma, 421–422
Fibrocystic breasts, 420–421, 420f
Fibromyalgia, 207–208
Fibrosarcoma, 208
Fifth disease. See Erythema infectiosum
Filiform warts, 171
First-degree burns, 13
Flat warts, 171
Fluke, 9, 10f
Folic acid deficiency anemia, 294–295
Follicular thyroid cancer, 258
Food-borne botulism, 51t, 58, 59
Fourth-degree burns, 13
Fractures, 10–11, 195–196, 195f
Frostbite, 12
Furuncles (boils), 164–165, 164f

G
Gastric peptic ulcers, 351–352, 351f
Gastritis, 350–351
Gastroenteritis, 352–353
Gastroesophageal reflux disease (GERD),

349–350, 350b
Generalized anxiety disorder (GAD), 134
Generalized seizures, 234
Genital herpes, 403–404, 404f
Genital human papillomavirus (HPV)

infection, 404–405
Genital warts, 404–405
Genito-pelvic pain/penetration disorder, 148
German measles. See Rubella
Gestational diabetes mellitus (GDM), 264
Giant cell tumor, 208
Gigantism, 249–252
Glandular fever. See Infectious

mononucleosis
Glaucoma, 440–441
Glomerulonephritis (acute), 383–384
Gluten-induced enteropathy, 353–354, 355b
Glycosuria, 264
Goiter, 255–256, 255f
Gonorrhea, 402–403
Gout, 200–201, 201f
Granulomatous colitis (Crohn disease),

356–357
Graves disease, 256–257, 256f

Human deficiency virus (HIV). See HIV
infection/AIDS

Human papillomavirus (HPV), 86, 404
Human parvovirus B19, 74
Human T-cell leukemia virus-1 

(HTLV-1), 297
Humpback. See Kyphosis
Huntington disease, 5–6
Hydrocephalus, 105–106
Hydronephrosis, 112, 385–386
Hydroureter, 112
Hypercalcemia (hyperparathyroidism), 

259–261, 260b, 384
Hypercapnia (respiratory acidosis), 333–334
Hyperchlorhydria, 352
Hyperglycemia, 263, 371
Hyperkalemia, 263, 386
Hyperlipemia, 387
Hyperopia, 436, 436f
Hyperparathyroidism (hypercalcemia), 

259–261, 260b, 384
Hyperpituitarism (gigantism, acromegaly),

249–252
Hyperplasia, 85, 262, 337–338, 408–409
Hypersomnia, 316
Hypertension (high blood pressure), 282,

330–331, 368, 388, 425–426
Hyperthyroidism, 254–257
Hypertrophy, 100, 102f
Hypoalbuminemia, 387
Hypocalcemia (hypoparathyroidism), 261
Hypocapnia (respiratory alkalosis), 334–335
Hypoglycemia, 263
Hypoparathyroidism (hypocalcemia), 261
Hypopituitarism, 252–253
Hypospadias, 112
Hypothermia, 12
Hypothyroidism (cretinism, myxedema), 258
Hypothyroidism (Hashimoto thyroiditis), 257
Hypovolemic shock, 11
Hypoxemia, 12, 320
Hypoxia, 319

I
Iatrogenic diseases, 18
Idiopathic diseases, 18, 275
Illness, defined, 3
Immune-mediated diabetes (type 1), 264
Impacted cerumen, 447–448b
Impacted fracture, 195, 195f
Impetigo, 170
Incomplete partial fracture, 195, 195f
Incontinence, 16, 390
Incubation period of disease, 51t
Induration, 167, 292
Infant botulism, 58
Infantile colic, 353
Infectious diarrheal diseases, 51t, 70
Infectious mononucleosis, 315–316k
Infective endocarditis, 278–279. See

Endocarditis
Infective tubulointerstitial nephritis

(pyelonephritis), 382
Infertility, 401–402
Inflammation, 7
Inflammatory breast cancer (IBC), 423b
Influenza, 9f, 51t, 53, 65–66

Graves ophthalmopathy, 256, 256f
Greenstick fracture, 195, 195f
Grinder’s disease. See Silicosis

H
H1N1 flu (swine flu), 51t, 53–54
Hairy cell leukemia, 87
Hallucinations, 126
Hashimoto thyroiditis, 257
Headache, 218–221
Head trauma, 10–11, 222–226, 224f, 226b
Hearing loss, 452–453
Heart attack (myocardial infarction), 

286–287, 286f
Heart disease, 274
Heart failure, right-sided (cor pulmonale),

332
Heart murmurs, 280
Heat cramps, 11
Heat exhaustion, 11
Heatstroke, 11
Hematemesis, 290t, 350
Hematochezia, 352
Hematoma, subdural, 224–225, 224f, 226
Hematuria, 112, 388
Hemiparesis, 225
Hemiplegia, 226–227
Hemolytic uremic syndrome, 54
Hemophilia, 6
Hemoptysis, 323
Hemorrhagic stroke, 231
Hemorrhoids, 360–361, 360f
Hepatitis, 18, 230, 367–370
Hepatitis A virus (HAV), 93, 368
Hepatitis B virus (HBV), 86, 93, 368–369
Hepatitis C virus (HCV), 86, 93, 369
Hepatitis D virus (HDV), 369
Hepatitis E virus (HEV), 369
Hepatitis G virus (HGV), 369
Hepatomegaly, 370
Hernias, 363–364, 364f
Herniated intervertebral disk, 

190–191, 191f
Herpes-related skin lesions, 178–179, 178f
Herpes simplex virus (HSV), 9f, 447
Herpes simplex virus type 1 (HSV-1), 177,

231, 403
Herpes simplex virus type 2 (HSV-2), 403
Herpes zoster (shingles), 73–74, 

178–179, 178f
Hiatal hernia, 363–364, 363f
High blood pressure. See Hypertension
Hip dysplasia (congenital), 113–114
Hirschsprung disease (congenital

aganglionic megacolon), 110–111
Hirsutism, 267
Histoplasmosis, 326–327
Hives (urticaria), 16, 160, 160f
HIV infection/AIDS, 16–17, 51t, 68–69,

86, 93, 230
Hoarding disorder, 135
Hodgkin lymphoma, 17, 87
Hookworm, 10f
Hospital-acquired infections. See

Nosocomial diseases
Hot flashes, 418
Housemaid’s knee, 202
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Inguinal hernia, 364, 364f
Insulin-dependent diabetes. See Type 1

diabetes
Insulin shock, 266
Intellectual disabilities/intellectual

developmental disabilities, 142–143
Interstitial pneumonia, 317
Intestinal flu. See Gastroenteritis
Intrastromal corneal rings, 437
Iron-deficiency anemia, 293–294
Irritable bowel syndrome (IBS), 355–356
Ischemia

coronary, 283
renal, 386

Ischemic stroke, 231
Itch mite. See Scabies

J
Jaundice, 367
Jock itch (Tinea cruris), 168

K
Kaposi sarcoma, 68
Keratitis, 447
Keratosis pilaris, 162–163, 162f
Ketoacidosis, 264
Ketosis, 266
Kidney cancer, 392–393
Kidney infection, 382–383
Kidney stones, 384–385, 384f, 386
Klinefelter syndrome, 6
Koplik spots, 71
Kyphoscoliosis, 332
Kyphosis, 188–190, 190f

L
Laennec (alcoholic) cirrhosis, 367–368
Laryngitis, 314–315
Latex allergy, 175
Legionnaires disease, 318–319
Leiomyomas, 414
Lentigo maligna melanoma, 180, 180f
Leukemias, 87, 297–299
Leukopenia, 71, 90
Leukoplakia, 88
Lice (pediculosis), 165–166, 165f
Lichen simplex chronicus. See

Neurodermatitis
Lipiduria, 387
Lobar pneumonia, 317
Lochia, 428
Lockjaw. See Tetanus
Lordosis, 188–190, 190f
Lou Gehrig disease (amyotrophic lateral

sclerosis, ALS), 238–239
Lung abscess, 322–323
Lung cancer, 335–336
Lupus, 206–207, 206f
Luxations (dislocations), 196–197
Lyme disease, 55–56, 55f
Lymphadenopathy, 17
Lymphangitis, 299
Lymphedema, 299–300, 299f
Lymphocytic (lymphoblastic) leukemia

(ALL), 87, 297–299

Myelodysplastic syndrome, 297
Myeloid (myeloblastic) leukemia (AML),

87, 297–299
Myelomeningocele, 104–105, 105f
Myocardial infarction (MI, heart attack),

286–287, 286f
Myocarditis, 277–278
Myopia, 436f, 437
Myxedema, 258

N
Narcissistic personality disorder, 137
Narcolepsy, 239–240
Near drowning, 12
Nearsightedness, 436f, 437
Neck and spine trauma, 11
Necrosis, 386–387
Neoplasia, 15
Neoplasms, 15, 17, 84–85, 89, 208, 

370–371, 370f
Nephrogenic diabetes insipidus, 254
Nephrotic syndrome, 387–388
Neural pain, 38
Neural tube defects, 104–105, 105f
Neurodermatitis, 176–177
Neurogenic or overactive bladder, 390–391
Neuropathic pain, 38
Neuropathy, peripheral, 230
Night sweats, 418
Nits. See Pediculosis
Nociceptive pain, 38
Nocturia, 383
Noncommunicating hydrocephalus, 

105–106
Non-Hodgkin lymphoma

(lymphosarcoma), 17, 87, 301
Non-insulin-dependent diabetes. See

Type 2 diabetes
Nonosseous tumors, 208
Non-small cell lung cancer (NSCLC), 335
Nontoxic goiter, 255, 255f
Nosebleeds, 101, 311b
Nosocomial diseases, 18, 52, 317
Nuchal rigidity, 229
Nummular eczema, 176f
Nutritional imbalances, 17–18
Nystagmus, 106, 426, 438

O
Obesity, 17–18, 86, 92
Obsessive-compulsive disorder (OCD), 134
Obstructive pulmonary disease, chronic

(COPD), 320–321
Oliguria, 383–384
Omphalocele, 111
Open (compound) fracture, 195, 195f
Orchitis, 73
Orthopnea, 275, 331
Osteitis deformans (Paget disease), 

194–195
Osteoarthritis, 197–198
Osteogenic sarcoma, 208
Osteoma, 87
Osteomalacia, 6
Osteomyelitis, 193–194
Osteoporosis, 191–193, 192f, 193t

Lymphocytopenia, 300–301
Lymphomas, 17, 86–87, 300
Lymphosarcoma (non-Hodgkin

lymphoma), 17, 87, 301

M
Macular degeneration, 442–444
Macules, 71, 158f, 158t
Major depressive disorder, 127–128
Malaria, 8, 63–64, 86
Male erectile disorder, 148–149
Male infertility, 401–402
Malignant (cancer) pain, 38
Malignant giant-cell tumor, 208
Malignant lymphomas (non-Hodgkin

lymphoma), 17, 87, 301
Malignant melanoma, 180–181, 180f
Malignant pleural mesothelioma, 325
Malignant tumors, 15, 84, 241
Malnourishment, 17
Malrotation with volvulus, 109–110
Manic-depressive disorder. See Bipolar

disorder
Measles (rubeola), 51t, 70–71, 77
Medullary thyroid cancer, 258
Megakaryocytes, 296
Megaloblastic (pernicious) anemia, 

295–296
Melanoma. See Malignant melanoma
Mendelian (monogenic) disorders, 4–5, 5f
Ménière disease, 451–452
Meningitis, bacterial, 228–229
Meningocele, 104–105, 105f
Menorrhagia, 294
Mental retardation. See Intellectual

disabilities/intellectual
developmental disabilities

Mesothelioma, 325
Methicillin-resistant Staphylococcus aureus

(MRSA), 51t, 52, 53, 66–67, 66f
Metrorrhea, 417
Microcephaly, 116
Micturition, 390
Middle East respiratory syndrome

(MERS), 56–57
Migraine headaches, 220–221
Miner’s elbow, 202
Miscarriage (spontaneous abortion), 

424–425
Mites. See Scabies
Mitral insufficiency/stenosis, 280–281, 280f
Monogenic (Mendelian) disorders, 4–5, 5f
Mononucleosis, 315–316
Mosquito-borne diseases, 62–64
Motion sickness, 450–451
Multifactorial disorders, 7
Multiple neuritis (peripheral neuropathy),

230
Multiple sclerosis (MS), 237–238
Mumps, 51t, 72–73
Murmurs, 280
Muscular dystrophy. See Duchenne

muscular dystrophy
Mutism, 132
Myalgia, 65
Myasthenia gravis, 204–205, 205f
Mycoses (fungal diseases), 7, 326
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Osteosarcoma, 87
Otitis, external, 448
Otitis media, 448–449
Otosclerosis, 450
Ovarian cancer, 419–420
Ovarian cysts and tumors, 414–415
Overactive bladder, 390–391

P
Paget disease (osteitis deformans), 194–195
Pallor, 387
Pancreatic cancer, 371
Pancreatitis, 365–366
Panhypopituitarism, 253
Panic disorder, 134
Papillary thyroid cancer, 258
Paraesophageal (rolling) hernia, 

363–364, 364f
Paranoid schizophrenia, 133
Paraplegia, 227–228
Parasites, 9, 10f
Paresthesia, 191, 251
Parkinson disease, 236–237, 237f
Partial seizures, 234
Patent ductus arteriosus (PDA), 

100, 101f
Pathogens, 7–10, 8f, 9f, 10f
Pediculosis, 165–166, 165f
Pelvic inflammatory disease (PID), 

417–418
Penicillin-resistant Streptococcus pneumoniae

(PRSP), 53b
Peptic ulcers, 351–352, 351f
Perforated eardrums, 11, 450b
Pericardiocentesis, 275
Pericarditis, 275–276
Peripheral artery aneurysm (PAA), 

289–291, 290t
Peripheral neuritis, 230
Peripheral neuropathic pain, 38
Peripheral neuropathy, 230
Periungual warts, 171
Pernicious anemia, 295–296
Persistent depressive disorder, 128
Personality disorders, 137–138
Pertussis (whooping cough), 51t, 75
Pervasive developmental disorder. See

Autism spectrum disorders (ASD)
Phagocytosis, 3, 273–274
Phantom limb pain, 38
Pharyngitis, 313–314, 315f
Phenylketonuria (PKU), 6, 115–116
Phobias, 134
Photophobia, 221, 445
Pinched nerve, 197
Pinkeye (conjunctivitis), 445
Pinworms, 9, 10f
Pituitary diabetes (diabetes insipidus), 

253–254
Placenta previa, 426–427, 426f
Plague (pneumonic), 51t, 59–60
Plantar fasciitis, 203–204, 204f
Plantar warts, 171
Plasmodium, 8f
Pleural effusion, 330
Pleurisy (pleuritis), 329–330
Pneumococcal bacterial infection, 312

Q
Quadriplegia, 227–228

R
Rabbit fever. See Tularemia (typhoidal or

pneumonic)
Rabies, 9
Rabies virus, 9f
Radiation exposure, 12, 297
Rash, 16, 206, 206f
Raynaud phenomenon, 173, 207
Recessive X-linked diseases, 6
Reemerging and emerging diseases, 52–57
Reflux laryngitis, 349
Refractive errors (eyes), 436–437, 436f
Regional enteritis (Crohn disease), 356–357
Renal calculi (uroliths or kidney stones),

384–385, 384f, 386
Renal cell carcinoma (RCC, kidney cancer),

392–393
Renal failure, 388–389
Respiratory acidosis (hypercapnia), 333–334
Respiratory alkalosis (hypocapnia), 334–335
Respiratory distress syndrome (ARDS), 318b
Respiratory mycoses, 326–327
Restless leg syndrome (RLS), 240
Retinal detachment, 441–442, 442f
Retinal hemorrhage, 225
Retinoblastoma, 6, 86
Retinopathy, 266
Retrocaval ureter, 112
Rett syndrome, 143
Rheumatoid arthritis (RA), 198–199, 

199f, 230
Rhinitis, 71, 311–312
Rhinophyma, 162
Rhonchi, 326, 426
Rib fracture, 11
Rickets, 6
Ringworm (Tinea corporis), 8f, 168
Rosacea, 161–162, 162f
Round back. See Kyphosis
Rubella (German measles), 51t, 71–72, 71f
Rubeola (measles), 51t, 70–71, 77
Ruptured disk. See Herniated 

intervertebral disk

S
San Joaquin Valley fever

(coccidioidomycosis), 326–327
Sarcomas, 87
Scabies, 169–170
Schizoaffective schizophrenia, 132
Schizophrenia, 132–133
Sciatica, 191
Scleroderma, 172–173
Scoliosis, 188–190, 190f
Scotomata, 67
Seasonal affective disorder (SAD), 128
Seborrhea of eyelids, 446
Seborrheic dermatitis, 173–174, 174f
Secondary brain tumors, 240–241
Secondary pulmonary hypertension, 330
Second-degree burns, 13
Seizures, 234–235
Sepsis, 52

Pneumoconiosis, 324–326
Pneumocystis jiroveci, 8f, 68
Pneumonia, 317–318, 318f
Pneumonic plague, 51t, 59–60
Pneumothorax (collapsed lung), 

327–328, 328f
Poisoning, 12
Poliomyelitis, 77
Polio virus, 9f
Polycystic kidney disease, 388–389
Polycystic ovary syndrome (PCOS), 

266–267
Polycythemia, 320
Polycythemia vera, 332
Polydipsia, 264
Polymorphonuclear leukocytes, 7
Polymyositis, 205–206
Polyneuritis, 230
Polyphagia, 264
Polyposis, 86, 370
Polyuria, 264
Pontiac fever, 318
Portal hypertension, 368
Postpartum or paternal postnatal depression

(PPND), 128
Poststreptococcal glomerulonephritis

(APSGN), 383–384
Post-traumatic stress disorder (PTSD),

135–137, 136b
Potter’s rot (silicosis), 324–325
Predisposing factors, 3–4
Preeclampsia, 425–426
Pregnancy-induced hypertension

(preeclampsia and eclampsia), 
425–426

Premature ejaculation, 150
Premature labor, 427–428
Premature rupture of membranes (PROM),

427–428
Premenstrual dysphoric disorder 

(PMDD), 413b
Premenstrual syndrome (PMS), 412–413
Presbyopia, 436–437, 436f
Primary brain tumors, 240–241
Primary pulmonary hypertension (PPH), 330
Primigravidas, 426
Prinzmetal’s angina, 284
Prostate, enlarged, 408–409, 408f
Prostatic cancer, 93, 410–411
Prostatitis, 409–410
Proteinuria, 381t, 383
Pruritus, 16
Psoriasis, 157–159, 159f
Psychoactive drug addiction, 138–141, 139t
Psychogenic pain, 38
Psychosomatic illness, 28
Ptosis, 205f
Pulmonary edema, 331–332
Pulmonary embolism, 332–333, 333f
Pulmonary emphysema, 319–321, 320f
Pulmonary hypertension, 330–331
Pulmonary infarction, 333
Pulmonary tuberculosis, 323–324, 324f
Purulent discharge, 403
Pyelonephritis (acute), 382–383
Pyloric stenosis, 109
Pyoderma, 165
Pyuria, 383
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Septic embolism, 322
Serous otitis media, 448–449
Severe acute respiratory syndrome (SARS),

56–57
Sex-linked diseases, 6
Sexual disorders, 147–150
Sexually transmitted diseases (STDs), 

402–408, 404f
Shaken baby syndrome (abusive head

trauma), 225–226, 226b
Shingles (herpes zoster), 73–74, 

178–179, 178f
Sickle cell anemia, 6, 103–104
Silicosis, 324–325
Simple fracture, 195, 195f
Simple goiter, 255–256
Sinusitis, 312–313
Skin cancers, 179–181, 180f
Skull fractures, 10–11
Sleep apnea, 316–317
Sliding hiatal hernia, 363–364, 363f
Slipped disk. See Herniated intervertebral disk
Small cell lung cancer (SCLC), 335
Smallpox (variola), 51t, 60–61
Social anxiety disorder, 134
Somatic pain, 38
Spastic cerebral palsy, 106
Spina bifida, 104–105, 105f
Spinal cord injuries, 226–228
Spine deformities, 188–190, 190f
Spine trauma, 11
Spontaneous abortion, 424–425
Sporadic goiter, 255
Sprains, 201
Squamous cell carcinomas, 179
Stable angina, 284
Staphylococci, 53, 66, 383, 409
Staphylococcus aureus, 193, 337, 448
Starvation, 18
Stenosis, 280–281, 280f
Stomach cancer, 86
Stomatitis (herpetic and aphthous), 

347–349
Strabismus, 444, 444f
Strains, 201
Streptococcus, 409
Streptococcus pneumoniae, 53b, 228, 317,

447, 449
Streptococcus pyogenes, 313, 337
Stress, 31
Stricture or stenosis of the ureter, 112
Stridor, 16, 338
Stroke, 226, 231–233, 232f
Stupor, 229
Stye (hordeolum), 438–439
Subarachnoid hemorrhage, 231, 233
Subdural hematoma (acute), 224–225, 224f
Subluxation (partial dislocation), 196–197
Substance-related and addictive disorders,

138–141, 139t
Sudden infant death syndrome (SIDS),

336–337
Suicide, 128b, 129
Superficial spreading melanoma, 180
Suppurative otitis media, 448–449
Swayback. See Lordosis
Swimmer’s ear, 448
Swine flu. See H1N1 flu (swine flu)

Undescended testes (cryptorchidism), 
111–112

Unstable angina, 284
Uremia, 275, 388
Ureter defects, 112–113
Ureterocele, 112
Urethra defects, 112–113
Urethritis, 380–382
Urinary tract infections (UTIs), 380–382
Urine, significant changes in, 381t
Uroliths (kidney stones or renal calculi),

384–385, 384f, 386
Urticaria (hives), 16, 160, 160f
Uterine cancer, 416–417
Uterine leiomyomas, 416–417
Uveitis, 445–446

V
Vaginitis, 407b
Valvular heart diseases and disorders, 

279–281, 280f, 281f
Vancomycin-resistant enterococci (VRE),

52, 53
Variant angina, 284
Varicella (chickenpox), 51t, 

73–74, 73f
Varicella-zoster virus (VZV), 73
Varicocele, 402
Varicose veins, 293, 293f
Variola (smallpox), 51t, 60–61
Vegetations, 278
Venereal disease. See Sexually transmitted

diseases (STDs)
Ventricular aneurysm, 287
Ventricular septal defect (VSD), 99, 

100f, 101
Ventricular septal rupture, 287
Verrucae. See Warts
Vertigo, 450
Viral hemorrhagic fevers (VHFs), 51t, 

61–62
Viral hepatitis (A, B, C, D, E), 

368–370
Viruses, 8–9, 9f
Vitamin B12-deficiency anemia. See

Pernicious anemia
Vitamin deficiencies, 17, 284
Vitamin D-resistant rickets, 6
Vitamin excesses, 17
Vitiligo, 171–172, 172f

W
Warts, 170–171, 171f
Weapons, infectious disease as, 

57–62
Weaver’s bottom, 202
West Nile virus (WNV), 62–63
Wound botulism, 51t, 58, 59

X
X-linked hereditary diseases, 6

Y
Yeast infection, 407b

Syncope, 414, 418
Syphilis, 405–406
Systemic lupus erythematosus (SLE), 

206–207, 206f
Systemic sclerosis. See Scleroderma

T
Tachycardia, 11, 101
Tachypnea, 100
Talipes (clubfoot), 113, 113f
Tapeworms, 9, 10f
Tay-Sachs disease, 6
T-cell deficiency, 16–17
Tendonitis, 201–202
Tennis elbow, 202
Tension headaches, 219
Teratogens, 99
Teratomas, 415
Testicular cancer, 411–412
Tetanus (lockjaw), 76–77
Tetany, 261, 354
Tetralogy of Fallot, 100, 101, 102f
Third-degree burns, 13
Thoracic aortic aneurysm (TAA), 

289–291, 290t
Thrombocytosis, 332
Thrombophlebitis, 292–293
Thrombus, 290
Thrush, 338
Thymomas, 204
Thyroid cancer, 258–259
Thyroid gland diseases and disorders, 

255–259
Thyroid storm, 257
Thyrotoxicosis, 256
Thyroxine, 251t, 255
Tinnitus, 221, 282, 448b
Tissue pain. See Nociceptive pain
Tonsillitis, 337
Tophi, 200
Tourette syndrome, 118–119
Toxemia, 106
Tracheoesophageal fistula (TEF), 108–109
Transient ischemic attacks (TIAs), 232–233
Transient reversible pulmonary

hypertension, 330
Transposition of the great arteries (TGA),

100, 101, 102f
Trauma, 10–11
Traumatic brain injuries (TBIs), 10, 222
Traveler’s diarrhea. See Gastroenteritis
Trichomoniasis, 8, 406–407
Tricuspid atresia, 100, 101, 103f
Trisomy 21. See Down syndrome
Tuberculosis, 323–324, 324f
Tularemia (typhoidal or pneumonic), 61
Tumors, 15, 84, 158t, 240–241, 391–392,

414–415
Turner syndrome, 6–7
Type 1 diabetes, 264
Type 2 diabetes, 264

U
Ulcer, 158t
Ulcerative colitis, 357–358
Umbilical hernia, 364, 364f
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