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PLEASE READ—IMPORTANT INFORMATION

The Gale Encyclopedia of Medicine 2 is a medical ref-
erence product designed to inform and educate readers
about a wide variety of disorders, conditions, treatments,
and diagnostic tests. The Gale Group believes the product
to be comprehensive, but not necessarily definitive. It is
intended to supplement, not replace, consultation with a
physician or other healthcare practitioner. While the Gale
Group has made substantial efforts to provide information
that is accurate, comprehensive, and up-to-date, the Gale
Group makes no representations or warranties of any
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kind, including without limitation, warranties of mer-
chantability or fitness for a particular purpose, nor does it
guarantee the accuracy, comprehensiveness, or timeliness
of the information contained in this product. Readers
should be aware that the universe of medical knowledge
is constantly growing and changing, and that differences
of medical opinion exist among authorities. Readers are
also advised to seek professional diagnosis and treatment
for any medical condition, and to discuss information
obtained from this book with their health care provider.



INTRODUCTION

The Gale Encyclopedia of Medicine 2 (GEM2) is a
one-stop source for medical information on nearly 1,700
common medical disorders, conditions, tests, and treat-
ments, including high-profile diseases such as AIDS,
Alzheimer’s disease, cancer, and heart attack. This ency-
clopedia avoids medical jargon and uses language that
laypersons can understand, while still providing thor-
ough coverage of each topic. The Gale Encyclopedia of
Medicine 2 fills a gap between basic consumer health
resources, such as single-volume family medical guides,
and highly technical professional materials.

SCOPE

Almost 1,700 full-length articles are included in the
Gale Encyclopedia of Medicine 2, including disorders/
conditions, tests/procedures, and treatments/therapies.
Many common drugs are also covered, with generic drug
names appearing first and brand names following in
parentheses, eg. acetaminophen (Tylenol). Throughout
the Gale Encyclopedia of Medicine 2, many prominent
individuals are highlighted as sidebar biographies that
accompany the main topical essays. Articles follow a
standardized format that provides information at a
glance. Rubrics include:

Disorders/Conditions Tests/Treatments
Definition Definition
Description Purpose

Causes and symptoms Precautions
Diagnosis Description
Treatment Preparation
Alternative treatment Aftercare
Prognosis Risks

Prevention Normal/Abnormal results
Resources Resources

Key terms Key terms

In recent years there has been a resurgence of interest
in holistic medicine that emphasizes the connection
between mind and body. Aimed at achieving and main-
taining good health rather than just eliminating disease,

GALE ENCYCLOPEDIA OF MEDICINE 2

this approach has come to be known as alternative medi-
cine. The Gale Encyclopedia of Medicine 2 includes a
number of essays on alternative therapies, ranging from
traditional Chinese medicine to homeopathy and from
meditation to aromatherapy. In addition to full essays on
alternative therapies, the encyclopedia features specific
Alternative treatment sections for diseases and condi-
tions that may be helped by complementary therapies.

INCLUSION CRITERIA

A preliminary list of diseases, disorders, tests and treat-
ments was compiled from a wide variety of sources,
including professional medical guides and textbooks as
well as consumer guides and encyclopedias. The general
advisory board, made up of public librarians, medical
librarians and consumer health experts, evaluated the top-
ics and made suggestions for inclusion. The list was sorted
by category and sent to GEM2 medical advisors, certified
physicians with various medical specialities, for review.
Final selection of topics to include was made by the med-
ical advisors in conjunction with the Gale Group editor.

ABOUT THE CONTRIBUTORS

The essays were compiled by experienced medical
writers, including physicians, pharmacists, nurses, and
other health care professionals. GEM2 medical advisors
reviewed the completed essays to insure that they are
appropriate, up-to-date, and medically accurate.

HOW TO USE THIS BOOK

The Gale Encyclopedia of Medicine 2 has been
designed with ready reference in mind.

+ Straight alphabetical arrangement allows users to
locate information quickly.

e Bold-faced terms function as print hyperlinks that
point the reader to related entries in the encyclopedia.

X



Introduction

Cross-references placed throughout the encyclopedia
direct readers to where information on subjects with-
out entries can be found. Synonyms are also cross-ref-
erenced.

A list of key terms are provided where appropriate to
define unfamiliar terms or concepts.

Valuable contact information for organizations and
support groups is included with each entry. The
appendix contains an extensive list of organizations
arranged in alphabetical order.

Resources section directs users to additional sources
of medical information on a topic.

A comprehensive general index allows users to easily
target detailed aspects of any topic, including Latin
names.

GRAPHICS

The Gale Encyclopedia of Medicine 2 is enhanced

with over 675 color images, including photos, charts,
tables, and customized line drawings.
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CABG surgery see Coronary artery bypass
graft surgery

CAD see Coronary artery disease

I Caffeine
Definition

Caffeine is a drug that stimulates the central nervous
system.

Purpose

Cafteine makes people more alert, less drowsy, and
improves coordination. Combined with certain pain
relievers or medicines for treating migraine headache,
caffeine makes those drugs work more quickly and effec-
tively. Caffeine alone can also help relieve headaches.
Antihistamines are sometimes combined with caffeine
to counteract the drowsiness that those drugs cause. Caf-
feine is also sometimes used to treat other conditions,
including breathing problems in newborns and in young
babies after surgery.

Description

Caffeine is found naturally in coffee, tea, and chocolate.
Colas and some other soft drinks contain it. Caffeine also
comes in tablet and capsule forms and can be bought without
a prescription. Over-the-counter caffeine brands include No
Doz, Overtime, Pep-Back, Quick-Pep, Caffedrine, and
Vivarin. Some pain relievers, medicines for migraine
headaches, and antihistamines also contain caffeine.

Recommended dosage

Adults and children age 12 years and over

100-200 mg no more than every 3—4 hours. In
timed-release form, the dose is 200250 mg once a day.
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Timed-release forms should not be taken less than six
hours before bedtime.

Children under 12 years

Not recommended.

Other considerations

Avoid taking too much caffeine when it is being
taken as an over-the-counter drug. Consider how much
caffeine is being taken in from coffee, tea, chocolate, soft
drinks, and other foods that contain caffeine. Check with
a pharmacist or physician to find out how much caffeine
is safe to use.

Precautions

Caffeine cannot replace sleep and should not be used
regularly to stay awake as the drug can lead to more seri-
ous sleep disorders, like insomnia.

People who use large amounts of caffeine over long
periods build up a tolerance to it. When that happens,
they have to use more and more caffeine to get the same
effects. Heavy caffeine use can also lead to dependence.
If the person then stops using caffeine abruptly, with-
drawal symptoms may occur. These can include throb-
bing headaches, fatigue, drowsiness, yawning, irritabili-
ty, restlessness, vomiting, or runny nose. These symp-
toms can go on for as long as a week if caffeine is avoid-
ed. Then the symptoms usually disappear.

If taken too close to bedtime, caffeine can interfere
with sleep. Even if it does not prevent a person from
falling asleep, it may disturb sleep during the night.

The notion that caffeine helps people sober up after
drinking too much alcohol is a myth. In fact, using caf-
feine and alcohol together is not a good idea. The combi-
nation can lead to an upset stomach, nausea, and vomiting.

Older people may be more sensitive to caffeine and
thus more likely to have certain side effects, such as irri-
tability, nervousness, anxiety, and sleep problems.
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Caffeine

KEY TERMS

Arrhythmia—Abnormal heart rhythm.

Central nervous system—The brain, spinal cord
and nerves throughout the body.

Fetus—A developing baby inside the womb.

Palpitation—Rapid, forceful, throbbing, or flutter-
ing heartbeat.

Withdrawal symptoms—A group of physical or
mental symptoms that may occur when a person
suddenly stops using a drug to which he or she has
become dependent.

Special conditions

Caffeine may cause problems for people with certain
medical conditions or who are taking certain medicines.

ALLERGIES. Anyone with allergies to foods, dyes,
preservatives, or to the compounds aminophylline,
dyphylline, oxtriphylline, theobromine, or theophylline
should check with a physician before using caffeine.
Anyone who has ever had an unusual reaction to caffeine
should also check with a physician before using it again.

PREGNANCY. Caffeine can pass from a pregnant
woman’s body into the developing fetus. Although there
is no evidence that caffeine causes birth defects in peo-
ple, it does cause such effects in laboratory animals given
very large doses (equal to human doses of 12-24 cups of
coffee a day). In humans, evidence exists that doses of
more than 300 mg of caffeine a day (about the amount of
caffeine in 2-3 cups of coffee) may cause miscarriage or
problems with the baby’s heart rhythm. Women who take
more than 300 mg of caffeine a day during pregnancy
are also more likely to have babies with low birth
weights. Any woman who is pregnant or planning to
become pregnant should check with her physician before
using caffeine.

BREASTFEEDING. Caffeine passes into breast milk
and can affect the nursing baby. Nursing babies whose
mothers use 600 mg or more of caffeine a day may be
irritable and have trouble sleeping. Women who are
breastfeeding should check with their physicians before
using caffeine.

OTHER MEDICAL CONDITIONS. Caffeine may cause
problems for people with these medical conditions:

* peptic ulcer

* heart arrhythmias or palpitations

626

 heart disease or recent heart attack (within a few
weeks)

* high blood pressure

» liver disease

* insomnia (trouble sleeping)

e anxiety or panic attacks

« agoraphobia (fear of being in open places)
* premenstrual syndrome (PMS)

USE OF CERTAIN MEDICINES. Using caffeine with
certain other drugs may interfere with the effects of the
drugs or cause unwanted—and possibly serious—side
effects.

Side effects

At recommended doses, caffeine can cause restless-
ness, irritability, nervousness, shakiness, headache, light-
headedness, sleeplessness, nausea, vomiting, and upset
stomach. At higher than recommended doses, caffeine can
cause excitement, agitation, anxiety, confusion, a sensa-
tion of light flashing before the eyes, unusual sensitivity to
touch, unusual sensitivity of other senses, ringing in the
ears, frequent urination, muscle twitches or tremors, heart
arrhythmias, rapid heartbeat, flushing, and convulsions.

Interactions

Certain drugs interfere with the breakdown of caf-
feine in the body. These include oral contraceptives that
contain estrogen, the antiarrhythmia drug mexiletine
(Mexitil), the ulcer drug cimetidine (Tagamet), and the
drug disulfiram (Antabuse), used to treat alcoholism.

Caffeine interferes with drugs that regulate heart
rhythm, such as quinidine and propranolol (Inderal). Caf-
feine may also interfere with the body’s absorption of iron.
Anyone who takes iron supplements should take them at
least an hour before or two hours after using caffeine.

Serious side effects are possible when caffeine is
combined with certain drugs. For example, taking caf-
feine with the decongestant phenylpropanolamine can
raise blood pressure. And very serious heart problems
may occur if caffeine and monoamine oxidase
inhibitors (MAO) are taken together. These drugs are
used to treat Parkinson’s disease, depression, and other
psychiatric conditions. Consult with a pharmacist or
physician about which drugs can interact with caffeine.

Because caffeine stimulates the nervous system,
anyone taking other central nervous system (CNS) stim-
ulants should be careful about using caffeine.

Nancy Ross-Flanigan
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CAH see Congenital adrenal hyperplasia

Caisson disease see Decompression
sickness

Calcaneal spurs see Heel spurs
Calcitonin see Bone disorder drugs
Calcium carbonate see Antacids

I Calcium channel blockers
Definition

Calcium channel blockers are medicines that slow
the movement of calcium into the cells of the heart and
blood vessels. This, in turn, relaxes blood vessels,
increases the supply of oxygen-rich blood to the heart,
and reduces the heart’s workload.

Purpose

Calcium channel blockers are used to treat high
blood pressure, to correct abnormal heart rhythms, and to
relieve the type of chest pain called angina pectoris.
Physicians also prescribe calcium channel blockers to
treat panic attacks and bipolar disorder (manic depres-
sive illness) and to prevent migraine headache.

Precautions

Seeing a physician regularly while taking calcium
channel blockers is important. The physician will check
to make certain the medicine is working as it should and
will watch for unwanted side effects. People who have
high blood pressure often feel perfectly fine. However,
they should continue to see their prescribing physician
even when they feel well so that he can keep a close
watch on their condition. They should also continue to
take their medicine even when they feel fine.

Calcium channel blockers will not cure high blood
pressure, but will help to control the condition. To avoid
the serious health problems associated with high blood
pressure, patients may have to take this type of medica-
tion for the rest of their lives. Furthermore, the blockers
alone may not be enough. People with high blood pres-
sure may also need to avoid certain foods and keep their
weight under control. The health care professional who
is treating the condition can offer advice as to what mea-
sures may be necessary. Patients being treated for high
blood pressure should not change their diets without
consulting their physicians.
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Anyone taking calcium channel blockers for high
blood pressure should not take any other prescription or
over-the-counter medication without first checking with
the prescribing physician, as some of these drugs may
increase blood pressure.

Some people feel drowsy or less alert than usual
when taking calcium channel blockers. Anyone who
takes these drugs should not drive, use machines, or do
anything else that might be dangerous until they have
found out how the drugs affect them.

People who normally have chest pain when they
exercise or exert themselves may not have the pain when
they are taking calcium channel blockers. This could lead
them to be more active than they should be. Anyone tak-
ing calcium channel blockers should therefore consult
with the prescribing physician concerning how much
exercise and activity may be considered safe.

Some people get headaches that last for a short time
after taking a dose of this medication. This problem usu-
ally goes away during the course of treatment. If it does
not, or if the headaches are severe, the prescribing physi-
cian should be informed.

Patients taking certain calcium channel blockers
may need to check their pulse regularly, as the drugs may
slow the pulse too much. If the pulse is too slow, circula-
tion problems may result. The prescribing physician can
show patients the correct way to check their pulse.

This type of medication may cause the gums to
swell, bleed, or become tender. If this problem occurs, a
medical physician or dentist should be consulted. To help
prevent the problem, care should be taken when brushing
and flossing the teeth. Regular dental check-ups and
cleanings are also recommended.

Older people may be unusually sensitive to the
effects of calcium channel blockers. This may increase
the chance of side effects.

Special conditions

People with certain medical conditions or who are
taking certain other medicines may develop problems if
they also take calcium channel blockers. Before taking
these drugs, the prescribing physician should be
informed about any of these conditions:

ALLERGIES. Anyone who has had a previous unusual
reaction to any calcium channel blocker should let his or
her physician know before taking the drugs again. The
physician should also be notified about any allergies to
foods, dyes, preservatives, or other substances.

PREGNANCY. The effects of taking calcium channel
blockers during pregnancy have not been studied in
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Calcium channel blockers

KEY TERMS

Angina pectoris—A feeling of tightness, heavi-
ness, or pain in the chest, caused by a lack of oxy-
gen in the muscular wall of the heart.

Bipolar disorder—A severe mental illness, also
known as manic depression, in which a person
has extreme mood swings, ranging from a highly
excited state—sometimes with a false sense of
well-being—to depression.

Migraine—A throbbing headache that usually
affects only one side of the head. Nausea, vomit-
ing, increased sensitivity to light, and other symp-
toms often accompany migraine.

humans. However, in studies of laboratory animals, large
doses of these drugs have been reported to cause birth
defects, stillbirth, poor bone growth, and other problems
when taken during pregnancy. Women who are pregnant
or who may become pregnant should check with their
physicians before using these drugs.

BREASTFEEDING. Some calcium channel blockers
pass into breast milk, but there have been no reports of
problems in nursing babies whose mothers were taking
this type of medication. However, women who need to
take this medicine and want to breastfeed their babies
should check with their physicians.

OTHER MEDICAL CONDITIONS. Calcium channel
blockers may worsen heart or blood vessel disorders.

The effects of calcium channel blockers may be
greater in people with kidney or liver disease, as their
bodies are slower to clear the drug from their systems.

Certain calcium channel blockers may also cause
problems in people with a history of heart rhythm prob-
lems or with depression, Parkinson’s disease, or other
types of parkinsonism.

USE OF CERTAIN MEDICINES. Taking calcium chan-
nel blockers with certain other drugs may affect the way
the drugs work or may increase the chance of side effects.

As with most medications, certain side effects are
possible and some interactions with other substances
may occur.

Side effects

Side effects are not common with this medicine, but
some may occur. Minor discomforts, such as dizziness,
lightheadedness, flushing, headache, and nausea, usual-
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ly go away as the body adjusts to the drug and do not
require medical treatment unless they persist or they are
bothersome.

If any of the following side effects occur, the pre-
scribing physician should be notified as soon as possible:

* breathing problems, coughing or wheezing

« irregular, fast, or pounding heartbeat

« slow heartbeat (less than 50 beats per minute)
* skin rash

« swollen ankles, feet, or lower legs

Other side effects may occur. Anyone who has
unusual symptoms after taking calcium blockers should
contact the prescribing physician.

Interactions

Calcium channel blockers may interact with a num-
ber of other medications. When this happens, the effects
of one or both of the drugs may change or the risk of side
effects may increase. Anyone who takes calcium channel
blockers should not take any other prescription or non-
prescription (over-the-counter) medicines without first
checking with the prescribing physician. Substances that
may interact with calcium channel blockers include:

e Diuretics (water pills). This type of medicine may
cause low levels of potassium in the body, which may
increase the chance of unwanted effects from some cal-
cium channel blockers.

* Beta-blockers, such as atenolol (Tenormin), propra-
nolol (Inderal), and metoprolol (Lopressor), used to
treat high blood pressure, angina, and other conditions.
Also, eye drop forms of beta blockers, such as timolol
(Timoptic), used to treat glaucoma. Taking any of these
drugs with calcium channel blockers may increase the
effects of both types of medicine and may cause prob-
lems if either drug is stopped suddenly.

« Digitalis heart medicines. Taking these medicines with
calcium channel blockers may increase the action of the
heart medication.

 Medicines used to correct irregular heart rhythms, such as
quinidine (Quinidex), disopyramide (Norpace), and pro-
cainamide (Procan, Pronestyl). The effects of these drugs
may increase if used with calcium channel blockers.

* Anti-seizure medications such as carbamazepine (Tegre-
tol). Calcium channel drugs may increase the effects of
these medicines.

* Cyclosporine (Sandimmune), a medicine that suppress-
es the immune system. Effects may increase if this drug
is taken with calcium channel blockers.

* Grapefruit juice may increase the effects of some calci-
um channel blockers.
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The above list does not include every drug that may
interact with calcium channel blockers. The prescribing
physician or pharmacist will advise as to whether com-
bining calcium channel blockers with any other prescrip-
tion or nonprescription (over-the-counter) medication is
appropriate or not.

Description

Calcium channel blockers are available only with a
physician’s prescription and are sold in tablet, capsule,
and injectable forms. Some commonly used calcium
channel blockers include amlopidine (Norvasc), dilti-
azem (Cardizem), isradipine (DynaCirc), nifedipine
(Adalat, Procardia), nicardipine (Cardene), and vera-
pamil (Calan, Isoptin, Verelan).

The recommended dosage depends on the type,
strength, and form of calcium channel blocker and the
condition for which it is prescribed. Correct dosage is
determined by the prescribing physician and further
information can be obtained from the pharmacist.

Calcium channel blockers should be taken as direct-
ed. Larger or more frequent doses should not be taken,
nor should doses be missed. This medicine may take sev-
eral weeks to noticeably lower blood pressure. The
patient taking calcium channel blockers should keep tak-
ing the medicine, to give it time to work. Once it begins
to work and symptoms improve, it should continue to be
taken as prescribed.

This medicine should not be discontinued without
checking with the prescribing physician. Some condi-
tions may worsen when patients stop taking calcium
channel blockers abruptly. The prescribing physician will
advise as to how to gradually taper down before stopping
the medication completely.

Risks

A report from the European Cardiology Society in
2000 found that patients taking certain calcium chan-
nel blockers had a 27% greater risk of heart attack,
and a 26% greater risk of heart failure than patients
taking other high blood pressure medicines. However,
there are many patients affected by conditions that still
make calcium channel blockers the best choice for
them. The patient should discuss this issue with the
prescribing physician.

Normal results

The expected result of taking a calcium channel
blocker is to either correct abnormal heart rhythms,
return blood pressure to normal, or relieve chest pain.
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Calcium imbalance see Hypercalcemia;
Hypocalcemia

Calcium polycarbophil see Laxatives

California flower essences see Flower
remedies

Calluses see Corns and calluses

Calorie-modified diet see Diets

Calymmatobacteriosis see Granuloma
inguinale

Campylobacter jejuni infection see
Campylobacteriosis

I Campylobacteriosis
Definition

Campylobacteriosis refers to infection by the group
of bacteria known as Campylobacter. The term comes
from the Greek word meaning “curved rod” referring to
the bacteria’s curved shape. The most common disease
caused by these organisms is diarrhea, which most often
affects children and younger adults. Campylobacter
infections account for a substantial percent of food-borne
illness encountered each year.

Description
There are over 15 different subtypes, all of which are

curved Gram-negative rods. C. jeuni is the subtype that
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Campylobacteriosis

KEY TERMS

Antibiotic—A medication that is designed to kill or
weaken bacteria.

Anti-motility medications—Medications such as
loperamide (Imodium), dephenoxylate (Lomotil), or
medications containing codeine or narcotics which
decrease the ability of the intestine to contract. This
can worsen the condition of a patient with dysen-
tery or colitis.

Fluoroquinolones—A relatively new group of anti-
biotics that have had good success in treating infec-
tions with many Gram-negative bacteria. One
drawback is that they should not be used in child-
ren under 17 years of age, because of possible
effect on bone growth.

Food-borne illness—A disease that is transmitted by
eating or handling contaminated food.

Gram-negative—Refers to the property of many
bacteria that causes them to not take up color with
Gram'’s stain, a method which is used to identify
bacteria. Gram-positive bacteria which take up the

most often causes gastrointestinal disease. However, some
species such as C. fetus produce disease outside the intes-
tine, particularly in those with altered immune systems,
such as people with AIDS, cancer, and liver disease.

Campylobacter are often found in the intestine of
animals raised for food produce and pets. Infected ani-
mals often have no symptoms. Chickens are the most
common source of human infection. It is estimated that
1% of the general population is infected each year.

Causes and symptoms

Improper or incomplete food preparation is the most
common way the disease is spread, with poultry account-
ing for over half the cases. Untreated water and raw milk
are also potential sources.

The incubation period after exposure is from one to
10 days. A day or two of mild fever, muscle aches, and
headache occur before intestinal symptoms begin. Diar-
rhea with or without blood and severe abdominal cramps
are the major intestinal symptoms. The severity of symp-
toms is variable, ranging from only mild fever to dehy-
dration and rarely death (mainly in the very young or
old). The disease usually lasts about one week, but per-
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stain turn purple, while Gram-negative bacteria
which do not take up the stain turn red.

Guillain-Barré syndrome—Progressive and usually
reversible paralysis or weakness of multiple muscles
usually starting in the lower extremities and often
ascending to the muscles involved in respiration.
The syndrome is due to inflammation and loss of
the myelin covering of the nerve fibers, often asso-
ciated with an acute infection.

Meninges—Outer covering of the spinal cord and
brain. Infection is called meningitis, which can lead
to damage to the brain or spinal cord and even
death.

Oral Rehydration Solution (ORS)—A liquid prepa-
ration developed by the World Health Organization
that can decrease fluid loss in persons with diar-
rhea. Originally developed to be prepared with
materials available in the home, commercial prepa-
rations have recently come into use.

Stool—Passage of fecal material; a bowel move-
ment.

sists longer in about 20% of cases. At least 10% will have
a relapse, and some patients will continue to pass the
bacteria for several weeks.

Complications

Dehydration is the most common complication.
Especially at the extremes of age, this should be watched
for and treated with either Oral Rehydration Solution or
intravenous fluid replacement.

Infection may also involve areas outside the intes-
tine. This is unusual, except for infections with C. fetus.
C. fetus infections tend to occur in those who have dis-
eases of decreased immunity such as AIDS, cancer, etc.
This subtype is particularly adapted to protect itself from
the body’s defenses.

Areas outside the intestine that may be involved are:

* Nervous system involvement either by direct infection
of the meninges (outer covering of the spinal and brain)
or more commonly by producing the Guillain-Barré
syndrome (progressive and reversible paralysis or
weakness of many muscles). In fact, Campylobacter
may be responsible for 40% of the reported cases of
this syndrome.
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« Joint inflammation can occur weeks later (leading to an
unusual form of arthritis).

« Infection of vessels and heart valves is a special charac-
teristic of C. fetus. Immunocompromised patients may
develop repeated episodes of passage of bacteria into
the bloodstream from these sites of infection.

* The gallbladder, pancreas, and bone may be affected.

Diagnosis

Campylobacter is only one of many causes of acute
diarrhea. Culture (growing the bacteria in the laboratory)
of freshly obtained diarrhea fluid is the only way to be
certain of the diagnosis.

Treatment

The first aim of treatment is to keep up nutrition
and avoid dehydration. Medications used to treat diar-
rhea by decreasing intestinal motility, such as Lop-
eramide or Diphenoxylate are also useful, but should
only be used with the advice of a physician. Antibiotics
are of value, if started within three days of onset of
symptoms. They are indicated for those with severe or
persistent symptoms. Either an erythromycin type drug
or one of the fluoroquinolones (such as ciprofloxacin)
for five to seven days are the accepted therapies.

Prognosis

Most patients with Campylobacter infection rapidly
recover without treatment. For certain groups of patients,
infection becomes chronic and requires repeated courses
of antibiotics.

Prevention

Good hand washing technique as well as proper
preparation and cooking of food is the best way to pre-
vent infection.
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I Cancer
Definition

Cancer is not just one disease, but a large group of
almost one hundred diseases. Its two main characteristics
are uncontrolled growth of the cells in the human body
and the ability of these cells to migrate from the original
site and spread to distant sites. If the spread is not con-
trolled, cancer can result in death.

Description

One out of every four deaths in the United States is
from cancer. It is second only to heart disease as a cause
of death in the states. About 1.2 million Americans are
diagnosed with cancer annually; more than 500,000 die
of cancer annually.

Cancer can attack anyone. Since the occurrence of
cancer increases as individuals age, most of the cases are
seen in adults, middle-aged or older. Sixty percent of all
cancers are diagnosed in people who are older than 65
years of age. The most common cancers are skin cancer,
lung cancer, colon cancer, breast cancer (in women),
and prostate cancer (in men). In addition, cancer of the
kidneys, ovaries, uterus, pancreas, bladder, rectum, and
blood and lymph node cancer (leukemias and lym-
phomas) are also included among the 12 major cancers
that affect most Americans.
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Cancer

Cancer, by definition, is a disease of the genes. A
gene is a small part of DNA, which is the master mole-
cule of the cell. Genes make “proteins,” which are the
ultimate workhorses of the cells. It is these proteins that
allow our bodies to carry out all the many processes that
permit us to breathe, think, move, etc.

Throughout people’s lives, the cells in their bodies
are growing, dividing, and replacing themselves. Many
genes produce proteins that are involved in controlling
the processes of cell growth and division. An alteration
(mutation) to the DNA molecule can disrupt the genes
and produce faulty proteins. This causes the cell to
become abnormal and lose its restraints on growth. The
abnormal cell begins to divide uncontrollably and even-
tually forms a new growth known as a “tumor” or neo-
plasm (medical term for cancer meaning “new growth”).

In a healthy individual, the immune system can rec-
ognize the neoplastic cells and destroy them before they
get a chance to divide. However, some mutant cells may
escape immune detection and survive to become tumors
Or cancers.

Tumors are of two types, benign or malignant. A
benign tumor is not considered cancer. It is slow growing,
does not spread or invade surrounding tissue, and once it
is removed, it doesn’t usually recur. A malignant tumor,
on the other hand, is cancer. It invades surrounding tissue
and spreads to other parts of the body. If the cancer cells
have spread to the surrounding tissues, then, even after
the malignant tumor is removed, it generally recurs.

A majority of cancers are caused by changes in the
cell’s DNA because of damage due to the environment.
Environmental factors that are responsible for causing
the initial mutation in the DNA are called carcinogens,
and there are many types.

There are some cancers that have a genetic basis. In
other words, an individual could inherit faulty DNA from
his parents, which could predispose him to getting cancer.
While there is scientific evidence that both factors (envi-
ronmental and genetic) play a role, less than 10% of all
cancers are purely hereditary. Cancers that are known to
have a hereditary link are breast cancer, colon cancer,
ovarian cancer, and uterine cancer. Besides genes, cer-
tain physiological traits could be inherited and could con-
tribute to cancers. For example, inheriting fair skin makes
a person more likely to develop skin cancer, but only if
they also have prolonged exposure to intensive sunlight.

There are several different types of cancers:

« Carcinomas are cancers that arise in the epithelium (the
layers of cells covering the body’s surface and lining the
internal organs and various glands). Ninety percent of
human cancers fall into this category. Carcinomas can be
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subdivided into two types: adenocarcinomas and squa-
mous cell carcinomas. Adenocarcinomas are cancers that
develop in an organ or a gland, while squamous cell car-
cinomas refer to cancers that originate in the skin.

* Melanomas also originate in the skin, usually in the
pigment cells (melanocytes).

 Sarcomas are cancers of the supporting tissues of the
body, such as bone, muscle and blood vessels.

* Cancers of the blood and lymph glands are called
leukemias and lymphomas respectively.

» Gliomas are cancers of the nerve tissue.

Causes and symptoms

The major risk factors for cancer are: tobacco, alco-
hol, diet, sexual and reproductive behavior, infectious
agents, family history, occupation, environment and pol-
lution.

According to the estimates of the American Cancer
Society (ACS), approximately 40% of the cancer deaths
in 1998 will be due to tobacco and excessive alcohol use.
An additional one-third of the deaths will be related to
diet and nutrition. Many of the one million skin cancers
that are expected to be diagnosed in 1998 will be due to
over-exposure to ultraviolet light from the sun’s rays.

Tobacco

Eighty to ninety percent of the lung cancer cases
occur in smokers. Smoking has also been shown to be a
contributory factor in cancers of upper respiratory tract,
esophagus, larynx, bladder, pancreas, and probably liver,
stomach, and kidney as well. Recently, scientists have
also shown that second-hand smoke (or passive smoking)
can increase one’s risk of developing cancer.

Alcohol

Excessive consumption of alcohol is a risk factor in
certain cancers, such as liver cancer. Alcohol, in combi-
nation with tobacco, significantly increases the chances
that an individual will develop mouth, pharynx, larynx
and esophageal cancers.

Diet

Thirty-five percent of all cancers are due to dietary
causes. Excessive intake of fat leading to obesity has
been associated with cancers of the breast, colon, rectum,
pancreas, prostate, gall bladder, ovaries and uterus.

Sexual and reproductive behavior

The human papilloma virus, which is sexually trans-
mitted, has been shown to cause cancer of the cervix.
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Having too many sex partners and becoming sexually
active early has been shown to increase one’s chances of
contracting this disease. In addition, it has also been
shown that women who don’t have children or have chil-
dren late in life have an increased risk for both ovarian
and breast cancer.

Infectious agents

In the last 20 years, scientists have obtained evidence
to show that approximately 15% of the world’s cancer
deaths can be traced to viruses, bacteria, or parasites. The
most common cancer-causing pathogens and the cancers
associated with them are shown in table form.

Family history

Certain cancers like breast, colon, ovarian and uter-
ine cancer recur generation after generation in some fami-
lies. A few cancers, such as the eye cancer “retinoblas-
toma,” a type of colon cancer, and a type of breast cancer
known as “early-onset breast cancer,” have been shown to
be linked to certain genes that can be tracked within a
family. It is therefore possible that inheriting particular
genes makes a person susceptible to certain cancers.

Occupational hazards

There is evidence to prove that certain occupational
hazards account for 4% of all cancer deaths. For exam-
ple, asbestos workers have an increased incidence of
lung cancer. Similarly, a higher likelihood of getting
bladder cancer is associated with dye, rubber and gas
workers; skin and lung cancer with smelters, gold miners
and arsenic workers; leukemia with glue and varnish
workers; liver cancer with PVC manufacturers; and lung,
bone and bone marrow cancer with radiologists and ura-
nium miners.

Environment

Radiation is believed to cause 1-2% of all cancer
deaths. Ultra-violet radiation from the sun accounts for a
majority of melanoma deaths. Other sources of radiation
are X rays, radon gas, and ionizing radiation from nuclear
material.

Pollution

Several studies have shown that there is a well-
established link between asbestos and cancer. Chlorina-
tion of water may account for a small rise in cancer risk.
However, the main danger from pollution occurs when
dangerous chemicals from the industries escape into the
surrounding environment. It has been estimated that 1%
of cancer deaths are due to air, land and water pollution.
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Frequency Of Cancer-Related Death
Cancer Site Number of Deaths Per Year
Lung 160,100
Colon and rectum 56,500
Breast 43,900
Prostate 39,200
Pancreas 28,900
Lymphoma 26,300
Leukemia 21,600
Brain 17,400
Stomach 13,700
Liver 13,000
Esophagus 11,900
Bladder 12,500
Kidney 11,600
Multiple myeloma 11,300

Cancer is a progressive disease, and goes through sev-
eral stages. Each stage may produce a number of symp-
toms. Some symptoms are produced early and may occur
due to a tumor that is growing within an organ or a gland.
As the tumor grows, it may press on the nearby nerves,
organs and blood vessels. This causes pain and some pres-
sure which may be the earliest warning signs of cancer.

Despite the fact that there are several hundred differ-
ent types of cancers, producing very different symptoms,
the ACS has established the following seven symptoms
as possible warning signals of cancer:

« changes in the size, color, or shape of a wart or a mole
« a sore that does not heal

« persistent cough, hoarseness, or sore throat

« a lump or thickening in the breast or elsewhere

« unusual bleeding or discharge

« chronic indigestion or difficulty in swallowing

« any change in bowel or bladder habits

Many other diseases, besides cancer, could produce
the same symptoms. However, it is important to have
these symptoms checked, as soon as possible, especially
if they linger. The earlier a cancer is diagnosed and treat-
ed, the better the chance of it being cured. Many cancers
such as breast cancer may not have any early symptoms.
Therefore, it is important to undergo routine screening
tests such as breast self-exams and mammograms.

Diagnosis

Diagnosis begins with a thorough physical examina-
tion and a complete medical history. The doctor will
observe, feel and palpate (apply pressure by touch) differ-
ent parts of the body in order to identify any variations
from the normal size, feel and texture of the organ or tissue.
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Cancer

As part of the physical exam, the doctor will inspect
the oral cavity or the mouth. By focusing a light into the
mouth, he will look for abnormalities in color, moisture,
surface texture, or presence of any thickening or sore in the
lips, tongue, gums, the hard palate on the roof of the mouth,
and the throat. To detect thyroid cancer, the doctor will
observe the front of the neck for swelling. He may gently
manipulate the neck and palpate the front and side surfaces
of the thyroid gland (located at the base of the neck) to
detect any nodules or tenderness. As part of the physical
examination, the doctor will also palpate the lymph nodes
in the neck, under the arms and in the groin. Many illnesses
and cancers cause a swelling of the lymph nodes.

The doctor may conduct a thorough examination of
the skin to look for sores that have been present for more
than three weeks and that bleed, ooze, or crust; irritated
patches that may itch or hurt, and any change in the size
of a wart or a mole.

Examination of the female pelvis is used to detect
cancers of the ovaries, uterus, cervix, and vagina. In the
visual examination, the doctor looks for abnormal dis-
charges or the presence of sores. Then, using gloved
hands the physician palpates the internal pelvic organs
such as the uterus and ovaries to detect any abnormal
masses. Breast examination includes visual observation
where the doctor looks for any discharge, unevenness,
discoloration, or scaling. The doctor palpates both
breasts to feel for masses or lumps.

For males, inspection of the rectum and the prostate
is also included in the physical examination. The doctor
inserts a gloved finger into the rectum and rotates it slow-
ly to feel for any growths, tumors, or other abnormalities.
The doctor also conducts an examination of the testes,
where the doctor observes the genital area and looks for
swelling or other abnormalities. The testicles are palpat-
ed to identify any lumps, thickening or differences in the
size, weight and firmness.

If the doctor detects an abnormality on physical exam-
ination, or the patient has some symptom that could be
indicative of cancer, the doctor may order diagnostic tests.

Laboratory studies of sputum (sputum cytology),
blood, urine, and stool can detect abnormalities that may
indicate cancer. Sputum cytology is a test where the
phlegm that is coughed up from the lungs is microscopi-
cally examined. It is often used to detect lung cancer. A
blood test for cancer is easy to perform, usually inexpen-
sive and risk-free. The blood sample is obtained by a lab
technician or a doctor by inserting a needle into a vein
and is relatively painless. Blood tests can be either spe-
cific or non-specific. Often times, in certain cancers, the
cancer cells release particular proteins (called tumor
markers) and blood tests can be used to detect the pres-
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ence of these tumor markers. However, with a few excep-
tions, tumor markers are not used for routine screening
of cancers, because several non-cancerous conditions
also produce positive results. Blood tests are generally
more useful in monitoring the effectiveness of the treat-
ment, or in following the course of the disease and
detecting recurrent disease.

Imaging tests such as computed tomography scans
(CT scans), magnetic resonance imaging (MRI), ultra-
sound and fiberoptic scope examinations help the doctors
determine the location of the tumor even if it is deep
within the body. Conventional x rays are often used for
initial evaluation, because they are relatively cheap, pain-
less and easily accessible. In order to increase the infor-
mation obtained from a conventional x ray, air or a dye
(such as barium or iodine) may be used as a contrast
medium to outline or highlight parts of the body.

The most definitive diagnostic test is the biopsy,
wherein a piece of tissue is surgically removed for micro-
scope examination. Besides confirming a cancer, the
biopsy also provides information about the type of can-
cer, the stage it has reached, the aggressiveness of the
cancer and the extent of its spread. Since a biopsy pro-
vides the most accurate analysis, it is considered the gold
standard of diagnostic tests.

Screening examinations conducted regularly by
healthcare professionals can result in the detection of can-
cers of the breast, colon, rectum, cervix, prostate, testis,
tongue, mouth, and skin at early stages, when treatment is
more likely to be successful. Some of the routine screen-
ing tests recommended by the ACS are sigmoidoscopy
(for colorectal cancer), mammography (for breast can-
cer), pap smear (for cervical cancer), and the PSA test
(for prostate cancer). Self-examinations for cancers of the
breast, testes, mouth, and skin can also help in detecting
the tumors before the symptoms become serious.

A recent revolution in molecular biology and cancer
genetics has contributed a great deal to the development
of several tests designed to assess one’s risk of getting
cancers. These new techniques include genetic testing,
where molecular probes are used to identify mutations in
certain genes that have been linked to particular cancers.
At present, however, there are a lot of limitations to genet-
ic testing and its utility appears ambiguous, emphasizing
the need to develop better strategies for early detection.

Treatment

The aim of cancer treatment is to remove all or as
much of the tumor as possible and to prevent the recur-
rence or spread of the primary tumor. While devising a
treatment plan for cancer, the likelihood of curing the
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Common Pathogens And The Cancers Associated With Them

Causative Angent Type of Cancer

Viruses

Cancer of the cervix
Liver cancer
Liver cancer
Burkitt’s lymphoma

Papillomaviruses

Hepatitis B virus

Hepatitis C virus
Epstein-Barr virus

Cancers of the upper pharynx

Human immunodeficiency virus (HIV) Kaposi’s sarcoma lymphoma

Bacteria

Hodgkin’s lymphoma, Non-Hodgkin’s lymphoma, Gastric cancers

Helicobacter pylori Stomach cancer lymphomas

cancer has to be weighed against the side effects of the
treatment. If the cancer is very aggressive and a cure is
not possible, then the treatment should be aimed at
relieving the symptoms and controlling the cancer for as
long as possible.

Cancer treatment can take many different forms, and
it is always tailored to the individual patient. The deci-
sion on which type of treatment is the most appropriate
depends on the type and location of cancer, the extent to
which it has already spread, the patient’s age, sex, gener-
al health status and personal treatment preferences. The
major types of treatment are: surgery, radiation, chemo-
therapy, immunotherapy, hormone therapy, and bone-
marrow transplantation.

Surgery

Surgery is the removal of a visible tumor and is the
most frequently used cancer treatment. It is most effec-
tive when a cancer is small and confined to one area of
the body.

Surgery can be used for many purposes.

 Treatment. Treatment of cancer by surgery involves
removal of the tumor to cure the disease. This is typical-
ly done when the cancer is localized to a discrete area.
Along with the cancer, some part of the normal sur-
rounding tissue is also removed to ensure that no cancer
cells remain in the area. Since cancer usually spreads
via the lymphatic system, adjoining lymph nodes may
be examined and sometimes they are removed as well.

* Preventive surgery. Preventive or prophylactic surgery
involves removal of an abnormal looking area that is
likely to become malignant over time. For example,
40% of the people with a colon disease known as ulcer-
ative colitis, ultimately die of colon cancer. Rather than
live with the fear of developing colon cancer, these peo-
ple may choose to have their colons removed and
reduce the risk significantly.
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« Diagnostic purposes. The most definitive tool for diag-
nosing cancer is a biopsy. Sometimes, a biopsy can be
performed by inserting a needle through the skin. How-
ever, at other times, the only way to obtain some tissue
sample for biopsy is by performing a surgical operation.

Cytoreductive surgery is a procedure where the doctor
removes as much of the cancer as possible, and then
treats the remaining with radiation therapy or chemo-
therapy or both.

Palliative surgery is aimed at curing the symptoms, not
the cancer. Usually, in such cases, the tumor is so large or
has spread so much that removing the entire tumor is not
an option. For example, a tumor in the abdomen may be
so large that it may press on and block a portion of the
intestine, interfering with digestion and causing pain and
vomiting. “Debulking surgery” may remove a part of the
blockage and relieve the symptoms. In tumors that are
dependent on hormones, removal of the organs that
secrete the hormones is an option. For example, in
prostate cancer, the release of testosterone by the testi-
cles stimulates the growth of cancerous cells. Hence, a
man may undergo an “orchiectomy” (removal of testi-
cles) to slow the progress of the disease. Similarly, in a
type of aggressive breast cancer, removal of the ovaries
(oophorectomy) will stop the synthesis of hormones
from the ovaries and slow the progression of the cancer.

Radiation

Radiation kills tumor cells. Radiation is used alone
in cases where a tumor is unsuitable for surgery. More
often, it is used in conjunction with surgery and
chemotherapy. Radiation can be either external or inter-
nal. In the external form, the radiation is aimed at the
tumor from outside the body. In internal radiation (also
known as brachytherapy), a radioactive substance in the
form of pellets or liquid is placed at the cancerous site
by means of a pill, injection or insertion in a sealed con-
tainer.
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Cancer

Chemotherapy

Chemotherapy is the use of drugs to kill cancer cells.
It destroys the hard-to-detect cancer cells that have
spread and are circulating in the body. Chemotherapeutic
drugs can be taken either orally (by mouth) or intra-
venously, and may be given alone or in conjunction with
surgery, radiation or both.

When chemotherapy is used before surgery or radia-
tion, it is known as primary chemotherapy or “neoadju-
vant chemotherapy.” An advantage of neoadjuvant
chemotherapy is that since the cancer cells have not been
exposed to anti-cancer drugs, they are especially vulnera-
ble. It can therefore be used effectively to reduce the size
of the tumor for surgery or target it for radiation. Howev-
er, the toxic effects of neoadjuvant chemotherapy are
severe. In addition, it may make the body less tolerant to
the side effects of other treatments that follow such as
radiation therapy. The more common use of chemothera-
py is adjuvant therapy, which is given to enhance the
effectiveness of other treatments For example, after
surgery, adjuvant chemotherapy is given to destroy any
cancerous cells that still remain in the body.

Immunotherapy

Immunotherapy uses the body’s own immune sys-
tem to destroy cancer cells. This form of treatment is
being intensively studied in clinical trials and is not yet
widely available to most cancer patients. The various
immunological agents being tested include substances
produced by the body (such as the interferons, inter-
leukins, and growth factors), monoclonal antibodies and
vaccines. Unlike traditional vaccines, cancer vaccines do
not prevent cancer. Instead, they are designed to treat
people who already have the disease. Cancer vaccines
work by boosting the body’s immune system and training
the immune cells to specifically destroy cancer cells.

Hormone therapy

Hormone therapy is standard treatment for some
types of cancers that are hormone-dependent and grow
faster in the presence of particular hormones. These
include cancer of the prostate, breast, and uterus. Hor-
mone therapy involves blocking the production or action
of these hormones. As a result the growth of the tumor
slows down and survival may be extended for several
months or years.

Bone marrow transplantation

The bone marrow is the tissue within the bone cavi-
ties that contains blood-forming cells. Healthy bone
marrow tissue constantly replenishes the blood supply

636

and is essential to life. Sometimes, the amount of drugs
or radiation needed to destroy cancer cells also destroys
bone marrow. Replacing the bone marrow with healthy
cells counteracts this adverse effect. A bone marrow
transplant is the removal of marrow from one person and
the transplant of the blood-forming cells either to the
same person or to someone else. Bone-marrow trans-
plantation, while not a therapy in itself, is often used to
“rescue” a patient, by allowing those with cancer to
undergo very aggressive therapy.

Many different specialists generally work together
as a team to treat cancer patients. An oncologist is a
physician who specializes in cancer care. The oncologist
provides chemotherapy, hormone therapy, and any other
non-surgical treatment that does not involve radiation.
The oncologist often serves as the primary physician and
coordinates the patient’s treatment plan.

The radiation oncologist specializes in using radia-
tion to treat cancer, while the surgical oncologist performs
the operations needed to diagnose or treat cancer. Gyne-
cologist-oncologists and pediatric-oncologists, as their
titles suggest, are physicians involved with treating
women’s and children’s cancers respectively. Many other
specialists may also be involved in the care of a cancer
patient. For example, radiologists specialize in the use of
X rays, ultrasounds, computed tomography scans (CT
scans), MRI imaging and other techniques that are used to
diagnose cancer. Hematologists specialize in disorders of
the blood and are consulted in case of blood cancers and
bone marrow cancers. The samples that are removed for
biopsy are sent to a laboratory, where a pathologist exam-
ines them to determine the type of cancer and extent of
the disease. Only some of the specialists who are involved
with cancer care have been mentioned above. There are
many other specialties, and virtually any type of medical
or surgical specialist may become involved with care of
the cancer patient should it become necessary.

Alternative treatment

There are a multitude of alternative treatments avail-
able to help the person with cancer. They can be used in
conjunction with, or separate from, surgery, chemothera-
py. and radiation therapy. Alternative treatment of cancer
is a complicated arena and a trained health practitioner
should be consulted.

Although the effectiveness of complementary thera-
pies such as acupuncture in alleviating cancer pain has
not been clinically proven, many cancer patients find it
safe and beneficial. Bodywork therapies such as massage
and reflexology ease muscle tension and may alleviate
the side effects such as nausea and vomiting. Home-
opathy and herbal remedies used in Chinese traditional
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herbal medicine have also been shown to alleviate some
of the side effects of radiation and chemotherapy and are
being recommended by many doctors.

Certain foods including many vegetables, fruits and
grains are believed to offer protection against various
cancers. However, isolation of the individual constituent
of vegetables and fruits that are anti-cancer agents has
proven difficult. In laboratory studies, vitamins such as
A, C and E, as well as compounds such as isothio-
cyanates and dithiolthiones found in broccoli, cauli-
flower, and cabbage, and beta-carotene found in carrots
have been shown to protect against cancer. Studies have
shown that eating a diet rich in fiber as found in fruits
and vegetables reduces the risk of colon cancer. Exercise
and a low fat diet help control weight and reduce the risk
of endometrial, breast, and colon cancer.

Certain drugs, which are currently being used for
treatment, could also be suitable for prevention. For
example, the drug tamoxifen (Nolvadex), which has been
very effective against breast cancer, is currently being
tested by the National Cancer Institute for its ability to
prevent cancer. Similarly, retinoids derived from vitamin
A are being tested for their ability to slow the progression
or prevent head and neck cancers. Certain studies have
suggested that cancer incidence is lower in areas where
soil and foods are rich in the mineral selenium. More tri-
als are needed to explain these intriguing connections.

Prognosis

“Lifetime risk” is the term that cancer researchers
use to refer to the probability that an individual over the
course of a lifetime will develop cancer or die from it. In
the United States, men have a one in two lifetime risk of
developing cancer, and for women the risk is one in
three. Overall, African-Americans are more likely to
develop cancer than whites. African-Americans are also
30% more likely to die of cancer than whites.

Most cancers are curable if detected and treated at
their early stages. A cancer patient’s prognosis is affected
by many factors, particularly the type of cancer the
patient has, the stage of the cancer, the extent to which it
has metastasized and the aggressiveness of the cancer. In
addition, the patient’s age, general health status and the
effectiveness of the treatment being pursued are also
important factors.

To help predict the future course and outcome of the
disease and the likelihood of recovery from the disease,
doctors often use statistics. The five-year survival rates
are the most common measures used. The number refers
to the proportion of people with cancer who are expected
to be alive, five years after initial diagnosis, compared
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A transmission electron micrograph (TEM) of two spindle
cell nuclei from a human sarcoma. Sarcomas are cancers of
the connective tissue (bone, nerves, smooth muscle). (Pho-
tograph by Dr. Brian Eyden, Photo Researchers, Inc. Repro-
duced by permission.)

with a similar population that is free of cancer. It is
important to note that while statistics can give some
information about the average survival experience of
cancer patients in a given population, it cannot be used to
indicate individual prognosis, because no two patients
are exactly alike.

Prevention

According to nutritionists and epidemiologists from
leading universities in the United States, a person can
reduce the chances of getting cancer by following some
simple guidelines:

« eating plenty of vegetables and fruits

« exercising vigorously for at least 20 minutes every day
« avoiding excessive weight gain

« avoiding tobacco (even second hand smoke)

« decreasing or avoiding consumption of animal fats and
red meats

« avoiding excessive amounts of alcohol

« avoiding the midday sun (between 11 A.M. and 3 p.M.)
when the suns rays are the strongest

« avoiding risky sexual practices

« avoiding known carcinogens in the environment or
work place
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Cancer therapy, definitive

KEY TERMS

Benign—A growth that does not spread to other
parts of the body. Recovery is favorable with treat-
ment.

Biopsy—The surgical removal and microscopic
examination of living tissue for diagnostic purposes.

Bone marrow—Spongy material that fills the inner
cavities of the bones. The progenitors of all the
blood cells are produced in this bone marrow.

Carcinogen—Any substance capable of causing
cancer by mutating the cell’s DNA.

Chemotherapy—Treatment with drugs that are anti
cancer.

Epithelium—The layer of cells covering the body’s
surface and lining the internal organs and various
glands.

Hormone therapy—Treatment of cancer by inhibit-
ing the production of hormones such as testos-
terone and estrogen.
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Immunotherapy—Treatment of cancer by stimulat-
ing the body’s immune defense system.

Malignant—A general term for cells that can dis-
lodge from the original tumor, invade and destroy
other tissues and organs.

Metastasis—The spread of cancer from one part of
the body to another.

Radiation therapy—Treatment using high-energy
radiation from x-ray machines, cobalt, radium, or
other sources.

Sore—An open wound or a bruise or lesion on the
skin.

Tumor—An abnormal growth resulting from a cell
that lost its normal growth control restraints and
started multiplying uncontrollably.

X rays—High-energy radiation used in high doses,
either to diagnose or treat disease.

Cancer chemotherapy drugs see Anticancer
drugs

I Cancer therapy, definitive
Definition

Definitive cancer therapy is a treatment plan
designed to potentially cure cancer using one or a combi-
nation of interventions including surgery, radiation,
chemical agents, or biological therapies.

Purpose

The primary purpose of definitive care is to establish
a cure and to destruct and remove all cancer cells from
the infected person.

Surgery is not only a diagnostic tool, but also used
for tumor removal. The surgeon usually identifies poten-
tial candidates for tumor removal and repairs intraopera-
tively (during the operation procedure). Surgery can be
curative for some stomach, genital/urinary, thyroid,
breast, skin, and central nervous system cancers. The best
chance for a surgical cure is usually with the first opera-
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tion. It is essential that the cancer surgeon (oncologic sur-
geon) be experienced in the specific procedure.

Radiation therapy is commonly administered to
approximately 50% of cancer patients during the course of
illness. It can be used as the sole method of cure for tumors
in the mouth and neighboring structures in the oral cavity,
vagina, prostate, cervix, esophagus, Hodgkin’s disease,
and certain types of cancer in the spinal cord and brain.
Research and clinical trials have demonstrated that combi-
nation treatment is more effective than radiotherapy alone.

Chemotherapy is curative for only a small percent-
age of cancers. It is most effective for choriocarcinoma,
cancer of the testis, some types of lymphomas, and can-
cer of skeletal muscles.

Biological therapies are a new and promising direc-
tion for cancer cures. Usually when cancer cells grow
they manage to derive a blood supply that allows passage
of nutrients promoting continuation of abnormal cancer
growth. Research that focuses on destroying these blood
vessels is called angiogenesis. Cutting off the blood sup-
ply has been shown to destroy tumors, since this stops
the flow of essential nutrients required for cancer growth.
Use of certain growth factors can also stimulate self-
destructive pathways in cancer cells (apoptosis). Gene
therapy is directed towards inhibiting specific cellular
signals that promote cancer cell multiplication.

Precautions

Surgical resection requires an experienced surgeon,
preoperative assessment, imaging studies, and delicate
operative technique. Care should be taken during the pro-
cedure to avoid unnecessary tumor manipulation, which
can cause cancer cells to infiltrate adjacent structures. If
manipulation is excessive, cells can enter nearby areas
for future re-growth. Accurate isolation of the tumor can
also help to avoid contamination of the surgical area.
Early ligation of the blood supply to the tumor is an
essential component of a surgical cure.

Radiotherapy requires extensive treatment planning
and imaging. Care must be taken to localize the cancer
field while attempting to spare destruction of normal tis-
sue. This requires image monitoring and exact position-
ing during radiation treatment sessions.

Chemotherapy usually causes destruction of normal
cells, and cancer cells can become immune to chemical
destruction. Side effects and patient tolerance issues are
typically anticipated and dosages may have to be specifi-
cally altered. Very few chemotherapeutic agents offer
curative responses.

Biological therapies may cause patient toxicity
resulting in extensive side effects. This can occur since
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the optimal dose may be exceedingly elevated above
patient tolerance.

Description
Surgery

Surgical removal of the tumor must be performed with
care and accuracy. The surgeon must avoid over manipula-
tion of the surgical field. Too much movement within the
area can cause cancer cell displacement into surrounding
tissue. If this occurs and no further treatment is indicated,
the tumor may grow again. The surgeon should also per-
form an assessment concerning tissue removal around the
cancer site. Tissue around the site may not by inspection
seem cancerous, but adjacent structures may have cancer
cells and surrounding tissue removal is usually part of the
operative procedure. Pieces of tumor and the surrounding
area are analyzed microscopically during the operation for
cell type. An adequate resection (removal of tissue) will
reveal normal cells in the specimens analyzed from areas
bordering the cancerous growth. Surgery can also help to
decrease the tumor bulk and, along with other treatment
measures, may provide a cure for certain cancers.

Not only can surgery be curative for some cancers,
but it is an essential diagnostic tool that must be assessed
intraoperatively since microscopic analysis will guide
the surgeon concerning tumor and surrounding tissue
removal. These diagnostic procedures include an aspira-
tion biopsy, which inserts a needle to extract (aspirate)
fluid contained inside a cancerous growth; a needle biop-
sy uses a specialized needle to obtain a core tissue speci-
men; an incision biopsy removes a section from a large
tumor; and an excision biopsy removes the entire tumor.
The surgeon can also take samples of neighboring lymph
nodes. Cancer in surrounding lymph nodes is an impor-
tant avenue for distant spread of cancer to other areas. If
microscopic analysis determines the presence of cancer
cells in lymph nodes then the surgeon may decide to per-
form a more aggressive surgical approach.

Radiation therapy

Similar to surgical intervention, radiotherapy is a
localized treatment. It involves the administration of ion-
izing radiation to a solid tumor location. This generates
reactive oxygen molecules, causing the destruction of
DNA in local cells. There are three commonly used
radiotherapy beams: gamma rays from a linear accelera-
tor machine produce a focused beam; orthovoltage rays
are of less energy, thus penetrate less and typically deliv-
er higher doses to superficial tissues (efficient for treat-
ing skin cancers); and megavoltage rays are high energy
producing beams and can penetrate deeply situated inter-
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Cancer therapy, definitive

KEY TERMS

Bone marrow suppression—A decrease in cells
responsible for providing immunity, carrying oxygen
and those responsible for normal blood clotting.

DNA—The molecule responsible for cell multipli-
cation.

Titrate—To analyze the best end point (for dose)
for a medication.

nal organs, while sparing extensive skin damage. Two
common routes can deliver radiation. Brachytherapy
delivers radiation to a local area by placing radioactive
materials within close proximity to the cancerous site.
Teletherapy delivers radiation to a specific area using an
external beam machine.

Chemotherapy

Curative chemotherapy usually requires multiple
administrations of the chemical agent. Chemotherapy or
systemic therapy is administered in the blood and circu-
lates through the entire body. The choice of chemothera-
peutic agents depends on the specific type of cancer.
Chemotherapy is more commonly used for metastatic
(malignant cancer which has spread to other areas
beyond the primary site of cancer growth) disease, since
very few cancers are cured by systemic therapy.

Biologic therapy

Biologic therapies primarily function to alter the
patient’s response to cancer. These treatments are mostly
investigations and there are numerous research protocols
studying the effects of biologic treatments. These proto-
cols usually have strict admission criteria that may
exclude potential candidates who can benefit from treat-
ment. These treatments tend to stimulate specific immune
cells or immune chemicals to destroy cancer cells.

Preparation

For all treatment modalities imaging studies, biopsy,
and constant blood analysis is essential before, during,
and after treatments. Surgical candidates should undergo
extensive pre-operative evaluation with imaging studies,
blood chemistry analysis, stabilized health status, and
readiness of staff for any potential complications and cell
biopsy analysis. Patients with other pre-existing chronic
disease may require intensive post-operative monitoring.

For radiotherapy, the patient undergoes extensive imag-
ing studies. Additional planning strategies include beam
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localization to spare normal tissues, calibration of fractionat-
ed doses, and specific positioning during treatment sessions.

Patients who receive curative chemotherapy should
be informed of possible side effects associated with the
chemotherapeutic agent. Patients should also be informed
of temporary lifestyle changes and medications that may
offer some symptomatic relief.

Patients undergoing biologic therapies are usually
advised of potential side effects, treatment cycles and
specific tests for monitoring progress according to the
specific research protocol.

Aftercare

Patients will typically be evaluated by imaging stud-
ies, blood analysis, physical examination, and health
improvement. These follow-up visits usually occur at spe-
cific time intervals during the course of treatment. Surgi-
cal patients may require closer observation during the ini-
tial post-operative period to avoid potential complica-
tions. Reconstructive surgery can be considered to
improve appearance and restore function. Certain surgical
procedures (such as flaps and microsurgery of blood ves-
sels) can restore new tissues to a previous surgery site.

Risks
Surgical risks

Surgical therapy can be both disfiguring and dis-
abling. Many normal tissues can be adversely affected
by radiotherapy. Side effects that commonly occur
shortly after a treatment cycle include nausea, vomiting,
fatigue, loss of appetite, and bone marrow suppression
(a decrease in the cells that provide defense against
infections and those which carry oxygen to cells).

Radiation risks

Radiotherapy can also cause difficulty swallowing,
oral gum disease, and dry mouth. Additionally, radia-
tion therapy can cause damage to local structures within
the irradiated field.

Chemotherapy risks

Chemotherapy commonly causes bone marrow
suppression. Additionally, a cell called platelets—
important for normal blood clotting—may be signifi-
cantly lowered, causing patients to bleed. This may be
problematic enough to limit the treatment course. Bone
marrow suppression can increase susceptibility to
infection and also cause infertility. Patients commonly
have bouts of nausea and vomiting shortly after a
treatment session. Rapidly multiplying normal cells are
also affected such as skin cells (causing blistering and
ulceration) and hair cells (causing loss of hair, a condi-
tion called alopecia).

GALE ENCYCLOPEDIA OF MEDICINE 2



Biologic therapies risks

Biologic therapies can cause patients to develop sup-
pression of cells that help the body fight against infec-
tion. Administration of certain chemicals that have anti-
cancer effects can cause heart damage. Injection of killer
immune cells (lymphokine-activated killer cells) may
cause bone marrow suppression, and the host may reject
the newly introduced cells.
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I Cancer therapy, palliative
Definition

Palliative cancer therapy is treatment specifically
directed to help improve the symptoms associated with
terminal cancer.

Purpose

Palliative care is directed to improving symptoms
associated with incurable cancer. Care can include
surgery, radiation therapy, chemotherapy, sympto-
matic treatments resulting from cancer, and side effects
of treatment. The primary objective of palliative care is
to improve the quality of remaining duration of life.
Treatment usually involves a combination of modalities
(multimodality approach) and numerous specialists are
typically involved in the treatment planning process.
Therapeutic planning usually involves meticulous coor-
dination with the treatment team.

Surgery can be utilized for palliation after careful
evaluation and planning. The use of surgery in these cases
may reduce the tumor bulk and help improve the quality of
life by relieving pain, alleviating obstruction, or control-
ling bleeding. Radiotherapy for terminal cancer patients
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can also alleviate pain, bleeding, and obstruction of neigh-
boring areas. Chemotherapy may be helpful to reduce
tumor size and provide some reduction to metastatic dis-
ease. Long-term chemotherapy patients develop drug
resistance, a situation that renders chemotherapeutic treat-
ments ineffective. If this occurs patients are usually given
a second line medication or, if admission criteria are met,
they may participate in an experimental research protocol.
Palliative treatments and terminal cancer in combination
can cause many symptoms that can become problematic.
These symptoms commonly include pain, nausea, vomit-
ing, difficulty in breathing, constipation, dehydration,
agitation, and delirium. The palliative treatment-planning
goal focuses to reduce these symptoms.

Precautions

Surgery for the purpose of tumor removal, biopsy, or
size reduction is associated with postoperative pain and
local nerve damage, which may be both severe and difficult
to alleviate. Chemotherapy and radiation therapy can also
produce nerve damage and severe pain. Additionally,
patients with malignant cancer are susceptible to infections
like herpes, pneumonia, urinary tract infections, and
wound abscess, all of which can cause severe pain. Pain
associated with cancer and/or treatments can significantly
impair the patient’s capabilities for performing daily tasks
and hence impair quality of life. These complications may
negatively impact the patient’s psychological well being.

Description

Pain is one of the common symptoms associated with
cancer. Approximately 75% of terminal cancer patients
have pain. Pain is a subjective symptom and thus it cannot
be measured using technological approaches. Pain can be
assessed using numeric scales (from one to 10, one is rated
as no pain while 10 is severe) or rating specific facial
expressions associated with various levels of pain. The
majority of cancer patients experience pain as a result of
tumor mass that compresses neighboring nerves, bone, or
soft tissues, or from direct nerve injury (neuropathic pain).
Pain can occur from affected nerves in the ribs, muscles,
and internal structures such as the abdomen (cramping
type pain associated with obstruction). Many patients also
experience various types of pain as a direct result of fol-
low-up tests, treatments (surgery, radiation, and chemo-
therapy) and diagnostic procedures (i.e., biopsy).

Preparation

Patients are typically informed that their diagnosis is
terminal and treatments are directed to improve quality
of life for the remaining time and to minimize emotional
suffering associated with pain.
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Cancer therapy, supportive

KEY TERMS

Opioids—Narcotic pain killing medication.

World Health Organization (WHO)—An interna-
tional organization concerned with world health
and welfare.

A careful history is necessary to assess duration, sever-
ity, and location of pain. A physical examination may ver-
ify the presence of pain. Imaging analysis may further con-
firm the presence of potential causes of pain. The World
Health Organization (WHO) recommends an analgesic lad-
der. This treatment approach provides medication selec-
tions based on previous analgesic use and severity of pain.
The ladder starts with the use of non-opioid (non-mor-
phine) drugs such as aspirin, acetaminophin, or non-
steroidal anti-inflammatory medications for control of mild
pain. Chronic pain must be treated with constant and con-
sistently administered medication(s). The “take as needed”
approach is not advised. Supplemental doses may be rec-
ommended in addition to the standard dose for circum-
stances that may worsen pain. Opioids (i.e., morphine and
codeine) are the medications of choice for moderate to
severe pain. Doses are adjusted to produce maximum pain
relief while minimizing side effects. These medications are
conveniently administered orally. Administering steroids
can help reduce nausea and vomiting. Delirium and anxi-
ety may be improved by psychoactive medications.

Aftercare

Care for palliation is continuous and consistent for
the remainder of life. Patients who have less than six
months of life remaining may choose a hospice to stop
treatment and control pain.

Risks

Patients taking opioids for pain relief can develop tol-
erance and dependence. Tolerance develops when a patient
requires increasing amounts of medication to produce pain
reduction. Dependence shows characteristic withdrawal
symptoms if medications are abruptly stopped. These
symptoms can be avoided by tapering down doses in the
event that these medications should be stopped.
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I Cancer therapy, supportive
Definition

Supportive cancer therapy is the use of medicines to
counteract unwanted effects of cancer treatment.

Purpose

Along with their beneficial effects, many cancer
treatments produce uncomfortable and sometimes harm-
ful side effects. For example, cancer drugs may cause
nausea or vomiting. They may also destroy red or white
blood cells, resulting in a low blood count. Fortunately,
many of these side effects can be relieved with other
medicines.

Description

Different kinds of drugs are used for different pur-
poses in supportive cancer therapy. To relieve nausea
and vomiting, a physician may prescribe dolasetron
(Anzemet), granisetron (Kytril) or ondansetron (Zofran).
Drugs called colony stimulating factors are used to help
the bone marrow make new white blood cells to replace
those destroyed by cancer treatment. Examples of colony
stimulating factors are filgrastim (Neupogen) and sar-
gramostim (Leukine). Another type of drug, epoetin
(Epogen, Procrit), stimulates the bone marrow to make
new red blood cells. It is a synthetically made version of
human erythropoietin that is made naturally in the body
and has the same effect on bone marrow.
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Some physicians who treat cancer recommend that
their patients use marijuana to relieve nausea and vom-
iting. This practice is controversial for several reasons.
Using marijuana, even for medicinal purposes, is illegal
in most states. Also, most of the evidence that marijuana
effectively relieves nausea and vomiting comes from
reports of people who have used it, not from carefully
designed scientific studies. An oral medication that con-
tains one of the active ingredients of marijuana is avail-
able with a physician’s prescription and sometimes is
used to treat nausea and vomiting in patients undergoing
cancer treatment. However, the drug, dronabinol (Mari-
nol), takes longer to work than smoked marijuana and
may be difficult for patients with nausea and vomiting to
swallow and keep down.

In 1997, the National Institutes of Health issued a
report calling for more research into medical uses of
marijuana. The panel of experts who wrote the report
also recommended that researchers investigate other
ways of getting the active ingredients of marijuana into
the body, such as nasal sprays, skin patches and inhalers.

Patients who want to use marijuana to relieve side
effects of cancer treatment should talk to their physicians
and should carefully consider the benefits and risks, both
medical and legal.

Recommended dosage

The recommended dosage depends on the type of
supportive cancer therapy. Check with the physician who
prescribed the drug or the pharmacist who filled the pre-
scription for the correct dosage.

Precautions
Dolasetron, granisetron and ondansetron

If severe nausea and vomiting occur after taking this
medicine, check with a physician.

The use of ondansetron after abdominal surgery may
cover up symptoms of stomach problems.

People with liver disease may be more likely to have
side effects from ondansetron.

Colony stimulating factors

Certain cancer drugs reduce the body’s ability to
fight infections. Although colony stimulating factors help
restore the body’s natural defenses, the process takes
time. Getting prompt treatment for infections is impor-
tant, even while taking this medicine. Call the physician
at the first sign of illness or infection, such as a sore
throat, fever or chills.
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Seeing a physician regularly while taking this medi-
cine is important. This will give the physician a chance to
make sure the medicine is working and to check for
unwanted side effects.

People with certain medical conditions may have
problems if they take colony stimulating factors. In peo-
ple who have kidney disease, liver disease, or conditions
caused by inflammation or immune system problems,
colony stimulating factors may make these problems
worse. People with heart disease may be more likely to
have side effects such as water retention and heart
rhythm problems when they take these drugs. And people
with lung disease may be more likely to have shortness
of breath. Anyone who has any of these medical condi-
tions should check with his or her physician before using
colony stimulating factors.

Epoetin

This medicine may cause seizures (convulsions),
especially in people with a history of seizures. Anyone
who takes these drugs should not drive, use machines or
do anything else that might be dangerous if they have had
a seizure.

Epoetin helps the body make new red blood cells, but
it cannot do its job unless there is plenty of iron in the
body. The physician may recommend taking iron supple-
ments or certain vitamins that help get iron into the body.
Follow the physician’s orders to make sure the body has
enough iron for this medicine to work. Do not take iron
supplements unless they are prescribed by a physician.

In studies of laboratory animals, epoetin taken dur-
ing pregnancy caused birth defects, including damage
to the bones and spine. However, the drug has not been
reported to cause problems in human babies whose
mothers take it. Women who are pregnant or who may
become pregnant should check with their physicians for
the most up-to-date information on the safety of taking
this medicine during pregnancy.

People with certain medical conditions may have
problems if they take this medicine. For example, the
chance of side effects may be greater in people with high
blood pressure, heart or blood vessel disease or a history
of blood clots. Epoetin may not work properly in people
who have bone problems or sickle cell anemia.

Dronabinol

This medicine contains sesame oil and one of the
active ingredients of marijuana. Anyone who has had
allergic or unusual reactions to sesame oil or marijuana
products should let his or her physician know before tak-
ing dronabinol.
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Cancer therapy, supportive

KEY TERMS

Bipolar disorder—A severe mental illness in
which a person has extreme mood swings, ranging
from a highly excited state—sometimes with a
false sense of well-being—to depression

Bone marrow—Soft tissue that fills the hollow
centers of bones. Blood cells and platelets (disk-
shaped bodies in the blood that are important in
clotting) are produced in the bone marrow.

Hallucination—A false or distorted perception of
objects, sounds, or events that seems real. Hallucina-
tions usually result from drugs or mental disorders.

Immune system—The body’s natural defenses
against disease and infection.

Inflammation—Pain, redness, swelling, and heat
that usually develop in response to injury or illness.

Schizophrenia—A severe mental disorder in
which people lose touch with reality and may
have illogical thoughts, delusions, hallucinations,
behavioral problems and other disturbances.

Sickle cell anemia—An inherited disorder in which
red blood cells contain an abnormal form of hemo-
globin, a protein that carries oxygen. The abnormal
form of hemoglobin causes the red cells to become
sickle- or crescent-shaped. The misshapen cells
may clog blood vessels, preventing oxygen from
reaching tissues and leading to pain, blood clots
and other problems. Sickle cell anemia is most
common in people of African descent and in peo-
ple from Italy, Greece, India, and the Middle East.

Because dronabinol works on the central nervous sys-
tem, it may add to the effects of alcohol and other drugs
that slow down the central nervous system. Examples of
these drugs are antihistamines, cold medicine, allergy
medicine, sleep aids, medicine for seizures, tranquilizers,
some pain relievers, and muscle relaxants. Dronabinol
may also add to the effects of anesthetics, including those
used for dental procedures. Anyone taking dronabinol
should not drink alcohol and should check with his or her
physician before taking any of the drugs listed above.

This drug makes some people feel drowsy, dizzy,
lightheaded or “high,” with a sense of well-being.
Because of these possible reactions, anyone who takes
dronabinol should not drive, use machines or do anything
else that might be dangerous until they have found out
how the drug affects them. The dizziness and lighthead-
edness are especially likely when getting up after sitting
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or lying down. Getting up gradually and holding onto
something for support should lessen the problem.

In laboratory studies, giving high doses of dronabi-
nol to pregnant animals increased the risk of the unborn
baby’s death. The medicine’s effects on pregnant women
have not been studied. Women who are pregnant or who
may become pregnant should check with their physicians
before taking this medicine.

Dronabinol passes into breast milk and may affect
nursing babies whose mothers take the medicine. Women
who are breastfeeding their babies should check with
their physicians before using dronabinol.

Because of its possible mind-altering effects, dron-
abinol should be used with care in children and older
people. Both children and older people should be
watched carefully when they are taking this medicine.

Using dronabinol may worsen some medical condi-
tions, including high blood pressure, heart disease, bipo-
lar disorder and schizophrenia.

General precautions for all types of supportive
cancer therapy

Anyone who previously has had unusual reactions to
drugs used in supportive cancer therapy should let his or
her physician know before taking the drugs again. The
physician should also be told about any allergies to
foods, dyes, preservatives, or other substances.

Side effects
Dolasetron, granisetron and ondansetron

The most common minor side effects are headache,
dizziness or lightheadedness, drowsiness, dry mouth,
diarrhea, constipation, abdominal pain or stomach
cramps and unusual tiredness or weakness. These prob-
lems usually do not require medical treatment.

Check with a physician as soon as possible if fever
occurs after taking granisetron.

If any of these symptoms occur after taking ondan-
setron, check with a physician immediately:

» breathing problems or wheezing
* chest pain or tightness in chest

« skin rash, hives or itching

Colony stimulating factors

As this medicine starts to work, it may cause mild
pain in the lower back or hips. This is nothing to worry
about, and it will usually go away within a few days. If
the pain is too uncomfortable, the physician may pre-
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scribe a painkiller. Be sure to let the physician know if
the painkiller does not help.

Other possible side effects include headache, joint or
muscle pain, and skin rash or itching. These side effects
usually go away as the body adjusts to the medicine and
do not need medical treatment. If they continue or they
interfere with normal activities, check with a physician.

Epoetin

This medicine may cause flu-like symptoms, such as
muscle aches, bone pain, fever, chills, shivering, and
sweating, within a few hours after it is taken. These symp-
toms usually go away within 12 hours. If they do not, or if
they are troubling, check with a physician. Other possible
side effects that do not need medical attention are diar-
rhea, nausea or vomiting, and tiredness or weakness.

Certain side effects should be brought to a physi-
cian’s attention as soon as possible. These include
headache, vision problems, increased blood pressure,
fast heartbeat, weight gain, and swelling of the face, fin-
gers, lower legs, ankles or feet.

Anyone who has chest pain or seizures after taking
epoetin should check with a physician immediately.

Dronabinol

Side effects such as dizziness, drowsiness, confusion
and clumsiness or unsteadiness usually do not need med-
ical attention unless they are long-lasting or they inter-
fere with normal activities.

Other side effects or signs of overdose should have
immediate medical attention. These include:

» fast or pounding heartbeat
* constipation

« trouble urinating

« red eyes

« slurred speech

» mood changes, including depression, nervousness or
anxiety

* confusion

« forgetfulness

« changes in sight, smell, taste, touch or hearing

« a sense that time is speeding up or slowing down

« hallucinations

General advice on side effects for all types of
supportive cancer therapy

Other side effects are possible with any type of sup-
portive cancer therapy. Anyone who has unusual symp-
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toms during or after treatment with these drugs should
get in touch with his or her physician.

Interactions

Anyone who has supportive cancer therapy should
let the physician know all other medicines he or she is
taking. Some combinations of drugs may interact, which
may increase or decrease the effects of one or both drugs
or may increase the risk of side effects. Ask the physician
whether the possible interactions can interfere with drug
therapy or cause harmful effects.

Resources
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“Marijuana as Medicine: How Strong is the Science?”” Con-
sumer Reports 62 (May 1997): 62.

Morris, Kelly. “The Cannabis Remedy—Wonder Worker or
Evil Weed?” The Lancet 350 (20 Dec.1997): 1828.

Nancy Ross-Flanigan

Candida albicans infection see Candidiasis

I Candidiasis
Definition

Candidiasis is an infection caused by a species of the
yeast Candida, usually Candida albicans. This is a com-
mon cause of vaginal infections in women. Also, Candida
may cause mouth infections in people with reduced
immune function, or in patients taking certain antibiotics.
Candida can be found in virtually all normal people but
causes problems in only a fraction. In recent years, howev-
er, several serious categories of candidiasis have become
more common, due to overuse of antibiotics, the rise of
AIDS, the increase in organ transplantations, and the use of
invasive devices (catheters, artificial joints and valves)—all
of which increase a patient’s susceptibility to infection.

Description
Vaginal candidiasis

Over one million women in the United States devel-
op vaginal yeast infections each year. It is not life-threat-
ening, but it can be uncomfortable and frustrating.

Oral candidiasis

This disorder, also known as thrush, causes white,
curd-like patches in the mouth or throat.
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Candidiasis

This patient’s tongue is infected with candidiasis. (Photo-
graph by Edward H. Gill, Custom Medical Stock Photo. Repro-
duced by permission.)

Deep organ candidiasis

Also known as invasive candidiasis, deep organ candidi-
asis is a serious systemic infection that can affect the esopha-
gus, heart, blood, liver, spleen, kidneys, eyes, and skin. Like
vaginal and oral candidiasis, it is an opportunistic disease
that strikes when a person’s resistance is lowered, often due
to another illness. There are many diagnostic categories of
deep organ candidiasis, depending on the tissues involved.

Causes and symptoms

Vaginal candidiasis

Most women with vaginal candidiasis experience
severe vaginal itching. They also have a discharge that
often looks like cottage cheese and has a sweet or bread-
like odor. The vulva and vagina can be red, swollen, and
painful. Sexual intercourse can also be painful.

Oral candidiasis

Whitish patches can appear on the tongue, inside of
the cheeks, or the palate. Oral candidiasis typically
occurs in people with abnormal immune systems. These
can include people undergoing chemotherapy for can-
cer, people taking immunosuppressive drugs to protect
transplanted organs, or people with HIV infection.

Deep organ candidiasis

Anything that weakens the body’s natural barrier
against colonizing organisms—including stomach
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surgery, burns, nasogastric tubes, and catheters—can
predispose a person for deep organ candidiasis. Rising
numbers of AIDS patients, organ transplant recipients,
and other individuals whose immune systems are com-
promised help account for the dramatic increase in deep
organ candidiasis in recent years. Patients with granulo-
cytopenia (deficiency of white blood cells) are particular-
ly at risk for deep organ candidiasis.

Diagnosis

Often clinical appearance gives a strong suggestion
about the diagnosis. Generally, a clinician will take a
sample of the vaginal discharge or swab an area of oral
plaque, and then inspect this material under a micro-
scope. Under the microscope, it is possible to see charac-
teristic forms of yeasts at various stages in the lifecycle.

Fungal blood cultures should be taken for patients
suspected of having deep organ candidiasis. Tissue biop-
sy may be needed for a definitive diagnosis.

Treatment
Vaginal candidiasis

In most cases, vaginal candidiasis can be treated
successfully with a variety of over-the-counter antifungal
creams or suppositories. These include Monistat, Gyne-
Lotrimin, and Mycelex. However, infections often recur.
If a women has frequent recurrences, she should consult
her doctor about prescription drugs such as Vagistat-1,
Diflucan, and others.

Oral candidiasis

This is usually treated with prescription lozenges or
mouthwashes. Some of the most-used prescriptions are
nystatin mouthwashes (Nilstat or Nitrostat) and clotrima-
zole lozenges.

Deep organ candidiasis

The recent increase in deep organ candidiasis has led
to the creation of treatment guidelines, including, but not
limited to, the following: Catheters should be removed
from patients in whom these devices are still present.
Antifungal chemotherapy should be started to prevent the
spread of the disease. Drugs should be prescribed based
on a patient’s specific history and defense status.

Alternative treatment

Home remedies for vaginal candidiasis include vine-
gar douches or insertion of a paste made from Lacto-
bacillus acidophilus powder into the vagina. In theory,

GALE ENCYCLOPEDIA OF MEDICINE 2



A transmission electron microscopy (TEM) of Candida albi-
cans. (Custom Medical Stock Photo. Reproduced by permission.)

these remedies will make the vagina more acidic and
therefore less hospitable to the growth of Candida. Fresh
garlic (Allium sativum) is believed to have antifungal
action, so incorporating it into the diet or inserting a
gauze-wrapped, peeled garlic clove into the vagina may
be helpful. The insert should be changed twice daily.
Some women report success with these remedies; they
should try a conventional treatment if an alternative rem-
edy isn’t effective.

Prognosis
Vaginal candidiasis

Although most cases of vaginal candidiasis are
cured reliably, these infections can recur. To limit recur-
rences, women may need to take a prescription anti-fun-
gal drug such as terconazole (sold as Terazol) or take
other anti-fungal drugs on a preventive basis.

Oral candidiasis

These infections can also recur, sometimes because the
infecting Candida develops resistance to one drug. There-
fore, a physician may need to prescribe a different drug.

Deep organ candidiasis

The prognosis depends on the category of disease as
well as on the condition of the patient when the infection
strikes. Patients who are already suffering from a serious
underlying disease are more susceptible to deep organ
candidiasis that speads throughout the body.

Prevention
Because Candida is part of the normal group of

microorganisms that co-exist with all people, it is impos-
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KEY TERMS

Biopsy—The removal and examination of tissue
from a live body.

$3.10S Ipjue)

Colonize—To become established in a host.

Granulocytopenia—A condition characterized by
a deficiency of white blood cells.

Nasogastric—Tube inserted through the nasal pas-
sages into the stomach.

Opportunistic—Infection caused by microorgan-
isms that are usually harmless, but which can
cause disease when a host’s resistance is lowered.

Systemic—Afflicting an entire body system or the
body in general.

sible to avoid contact with it. Good vaginal hygiene and
good oral hygiene might reduce problems, but they are
not guarantees against candidiasis.

Because hospital-acquired (nosocomial) deep organ
candidiasis is on the rise, people need to be made aware
of it. Patients should be sure that catheters are properly
maintained and used for the shortest possible time
length. The frequency, length, and scope of courses of
antibiotic treatment should also be cut back.
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Candidosis see Candidiasis

I Canker sores
Definition

Canker sores are small sores or ulcers that appear inside
the mouth. They are painful, self-healing, and can recur.
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Canker sores

KEY TERMS

Inflammation—A local reaction to tissue injury or
damage, usually characterized by pain, swelling,
and redness.

Sore—A wound, lesion, or ulcer on the skin.

Ulcer—A site of damage to the skin or mucous
membrane that is characterized by the formation
of pus, death of tissue, and is frequently accompa-
nied by an inflammatory reaction.

Description

Canker sores occur on the inside of the mouth, usu-
ally on the inside of the lips, cheeks, and/or soft palate.
They can also occur on the tongue and in the throat.
Often, several canker sores will appear at the same time
and may be grouped in clusters. Canker sores appear as a
whitish, round area with a red border. The sores are
painful and sensitive to touch. The average canker sore is
about one-quarter inch in size, although they can occa-
sionally be larger. Canker sores are not infectious.

Approximately 20% of the U.S. population is affect-
ed with recurring canker sores, and more women than
men get them. Women are more likely to have canker
sores during their premenstrual period.

Canker sores are sometimes confused with cold
sores. Cold sores are caused by herpes simplex virus.
This disease, also known as oral herpes or fever blisters,
can occur anywhere on the body. Most commonly, her-
pes infection occurs on the outside of the lips and the
gums, and much less frequently on the inside the mouth.
Cold sores are infectious.

Causes and symptoms

The exact cause of canker sores is uncertain, howev-
er, they seem to be related to a localized immune reac-
tion. Other proposed causes for this disease are trauma to
the affected areas from toothbrush scrapes, stress, hor-
mones, and food allergies. Canker sores tend to appear
in response to stress. The initial symptom is a tingling or
mildly painful itching sensation in the area where the
sore will appear. After one to several days, a small red
swelling appears. The sore is round, and is a whitish
color with a grayish colored center. Usually, there is a red
ring of inflammation surrounding the sore. The main
symptom is pain. Canker sores can be very painful, espe-
cially if they are touched repeatedly, e.g., by the tongue.
They last for one to two weeks.
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Diagnosis

Canker sores are diagnosed by observation of the
blister. A distinction between canker sores and cold sores
must be made because cold sores are infectious and the
herpes infection can be transmitted to other people. The
two sores can usually be distinguished visually and there
are specific diagnostic tests for herpes infection.

Treatment

Since canker sores heal by themselves, treatment is
not usually necessary. Pain relief remedies, such as topi-
cal anesthetics, may be used to reduce the pain of the
sores. The use of corticosteroid ointments sometimes
speeds healing. Avoidance of spicy or acidic foods can
help reduce the pain associated with canker sores.

Alternative treatment

Alternative therapies for canker sores are aimed at
healing existing sores and preventing their recurrence.
Several herbal remedies, including calendula (Calendula
officinalis), myrrth (Commiphora molmol), and gold-
enseal (Hydrastis canadensis), may be helpful in the
treatment of existing sores. Compresses soaked in teas
made from these herbs are applied directly to the sores.
The tannic acid in a tea bag can also help dry up the sores
when the wet tea bag is used as a compress. Taking dan-
delion (Taraxacum officinale) tea or capsules may help
heal sores and also prevent future outbreaks. Since
canker sores are often brought on by stress, such stress-
relieving techniques as meditation, guided imagery,
and certain acupressure exercises may help prevent
canker sores or lessen their severity.

Prognosis

There is no cure for canker sores. They do not get
larger or occur more frequently with age.

Resources

BOOKS

Larsen, D. E., ed. Mayo Clinic Family Health Book. New York:
William Morrow, 1996.

Schlossberg, D. Current Therapy of Infectious Disease. St.
Louis: Mosby, 1996.

John T. Lohr, PhD

Captopril see Angiotensin-converting
enzyme inhibitors
Carbamazepine see Anticonvulsant drugs

Carbidopa see Antiparkinson drugs
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I Carbohydrate intolerance
Definition

Carbohydrate intolerance is the inability of the body
to completely process the nutrient carbohydrate (a classi-
fication that includes sugars and starches) into a source of
energy for the body, usually because of the deficiency of
an enzyme needed for digestion. Lactose intolerance, the
inability to digest the sugar found in milk, is widespread
and affects up to 70% of the world’s adult population.

Description

Carbohydrates are the primary source of energy and,
along with fats and proteins, one of the three major nutri-
ents in the human diet. Carbohydrates are classified
according to their structure based on the number of basic
sugar, or saccharide units they contain.

A monosaccharide is the simplest carbohydrate and
called a simple sugar. Simple sugars include glucose (the
form in which sugar circulates in the blood), fructose
(found in fruit and honey), and galactose (produced by
the digestion of milk). These simple sugars are important
because they can be absorbed by the small intestine. Two
simple sugars linked together make a disaccharide. The
disaccharide sugars present in the diet are maltose (a
product of the digestion of starch), sucrose (table sugar),
and lactose (the sugar in milk). These disaccharides must
be broken down by enzymes into two simple sugars so
that they can be absorbed by the intestine. Polysaccha-
rides are much more complex carbohydrates made up of
many simple sugars, the most important of which are
glycogen, which is stored in the liver, and starch.

Digestion of sugars

Digestion of food begins in the mouth, moves on to
the stomach, and then into the small intestine. Along the
way, specific enzymes are needed to process different
types of sugars. An enzyme is a substance that acts as a
catalyst to produce chemical changes without being
changed itself. The enzymes lactase, maltase, and isoma-
Itase (or sucrase) are needed to break down the disaccha-
rides; when one or more is inadequate, the result is car-
bohydrate intolerance.

Types of intolerance

Carbohydrate intolerance can be primary or sec-
ondary. Primary deficiency is caused by an enzyme defect
present at birth or developed over time. The most common
is lactose intolerance. Secondary deficiencies are caused
by a disease or disorder of the intestinal tract, and disap-
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pear when the disease is treated. These include protein
deficiency, celiac disease, and some intestinal infections.

Adult lactose intolerance is the most common of all
enzyme deficiencies, and it is estimated that 30—50 mil-
lion Americans have this condition. Some racial and eth-
nic populations are affected more than others. Lactose
intolerance is found in as many as 75% of African Ameri-
cans, Jewish Americans, Mexican Americans, and Native
Americans, and in 90% of Asian Americans. Descendants
of Northern Europeans and some Mediterranean peoples
usually do not develop the condition. Deficiencies in
enzymes other than lactase are extremely rare.

Causes and symptoms

Enzymes play an important role in breaking down
carbohydrates into forms that can pass through the intes-
tine and be used by the body. Usually they are named by
adding ase to the name of the substance they act on, so
lactase is the enzyme needed to process lactose. Cooked
starch is broken down in the mouth to a disaccharide by
amylase, an enzyme in the saliva. The disaccharides mal-
tose, sucrose, and lactose cannot be absorbed until they
have been separated into simple sugar molecules by their
corresponding enzymes present in the cells lining the
intestinal tract. If this process is not completed, digestion
is interrupted.

Although not common, a deficiency in the enzymes
needed to digest lactose, maltose, and sucrose is some-
times present at birth. Intestinal lactase enzymes usually
decrease naturally with age, but this happens to varying
degrees. Because of the uneven distribution of enzyme
deficiency based on race and ethnic heritage, especially
in lactose intolerance, genetics are believed to play a role
in the cause of primary carbohydrate intolerance.

Digestive diseases such as celiac disease and tropi-
cal sprue (which affect absorption in the intestine), as
well as intestinal infections and injuries, can reduce the
amount of enzymes produced. In cancer patients, treat-
ment with radiation therapy or chemotherapy may
affect the cells in the intestine that normally secrete lac-
tase, leading to intolerance.

The severity of the symptoms depends on the extent
of the enzyme deficiency, and range from a feeling of
mild bloating to severe diarrhea. In the case of a lactase
deficiency, undigested milk sugar remains in the intes-
tine, which is then fermented by the bacteria normally
present in the intestine. These bacteria produce gas,
cramping, bloating, a “gurgly” feeling in the abdomen,
and flatulence. In a growing child, the main symptoms
are diarrhea and a failure to gain weight. In an individual
with lactase deficiency, gastrointestinal distress begins
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Carbohydrate intolerance

KEY TERMS

Celiac disease—A disease, occurring in both chil-
dren and adults, which is caused by a sensitivity to
gluten, a protein found in grains. It results in
chronic inflammation and shrinkage of the lining
of the small intestine.

Digestion—The mechanical, chemical, and enzy-
matic process in which food is converted into the
materials suitable for use by the body.

Enzyme—A substance produced by the body to
assist in a chemical reaction. In carbohydrate
intolerance, lack of an enzyme makes it impossi-
ble for one type of sugar to be broken down into a
simpler form so that it can be absorbed by the
intestines and used by the body.

Metabolism—All the physical and chemical
changes that take place within an organism.

Nutrient—Food or another substance that supplies
the body with the elements needed for metabolism.

Sugars—Those carbohydrates having the general
composition of one part carbon, two parts hydro-
gen, and one part oxygen.

about 30 minutes to two hours after eating or drinking
foods containing lactose. Food intolerances can be con-
fused with food allergies, since the symptoms of nausea,
cramps, bloating, and diarrhea are similar.

Sugars that aren’t broken down into one of the sim-
plest forms cause the body to push fluid into the intestines,
which results in watery diarrhea (osmotic diarrhea). Diar-
rhea may sweep other nutrients out of the intestine before
they can be absorbed, causing malnutrition.

Diagnosis

Carbohydrate intolerance can be diagnosed using
oral tolerance tests. The carbohydrate being investigated
is given by mouth in liquid form and several blood levels
are measured and compared to normal values. This helps
evaluate the individual’s ability to digest the sugar.

To identify lactose intolerance in children and
adults, the hydrogen breath test is used to measure the
amount of hydrogen in the breath. The patient drinks a
beverage containing lactose and the breath is analyzed
at regular intervals. If undigested lactose in the large
intestine (colon) is fermented by bacteria, various gases
are produced. Hydrogen is absorbed from the intestines
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and carried by the bloodstream into the lungs where it
is exhaled. Normally there is very little hydrogen
detectable in the breath, so its presence indicates faulty
digestion of lactose.

When lactose intolerance is suspected in infants and
young children, many pediatricians recommend simply
changing from cow’s milk to soy formula and watching
for improvement. If needed, a stool sample can be tested
for acidity. The inadequate digestion of lactose will result
in an increase of acid in the waste matter excreted by the
bowels and the presence of glucose.

Treatment

Carbohydrate intolerance caused by temporary
intestinal diseases disappears when the condition is suc-
cessfully treated. In primary conditions, no treatment
exists to improve the body’s ability to produce the
enzymes, but symptoms can be controlled by diet.

Because the degree of lactose intolerance varies so
much, treatment should be tailored for the individual.
Young children showing signs of intolerance should
avoid milk products; infants should switch to soy-based
formula. Older children and adults can adjust their intake
of lactose depending on how much and what they can
tolerate. For some, a small glass of milk will not cause
problems, while others may be able to handle ice cream
or aged cheeses such as cheddar or Swiss, but not other
dairy products. Generally, small amounts of lactose-con-
taining foods taken throughout the day are better tolerat-
ed than a large amount consumed all at once.

For those individuals who are sensitive to even very
small amounts of lactose, the lactase enzyme is available
without a prescription. It comes in liquid form for use
with milk. The addition of a few drops to a quart of milk
will reduce the lactose content by 70% after 24 hours in
the refrigerator. Heating the milk speeds up the process,
and doubling the amount of lactase liquid will result in
milk that is 90% lactose free. Chewable lactase enzyme
tablets are also available. Three to six tablets taken
before a meal or snack will aid in the digestion of solid
foods. Lactose-reduced milk and other products are also
available in stores. The milk contains the same nutrients
as regular milk.

Because dairy products are an important source of
calcium, people who reduce or severely limit their intake
of dairy products may need to consider other ways to
consume an adequate amount of calcium in their diets.

Prognosis

With good dietary management, individuals with
carbohydrate intolerance can lead normal lives.
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Prevention

Since the cause of the enzyme deficiency leading to
carbohydrate intolerance is unknown, there is no way to
prevent this condition.

Resources

BOOKS

Macdonald, Ian. “Carbohydrates.” In Modern Nutrition in
Health and Disease, ed. Maurice E. Shils, et al. Philadel-
phia: Lea & Febiger, 1994.

Williams, Sue Rodwell. Essentials of Nutrition and Diet Thera-
py. Philadelphia: Mosby, 1997.

PERIODICALS

“If You Think You Can’t Stomach Milk.” Tufts University Diet
& Nutrition Letter, 13 (Sept. 1995): 7.

“Lactose Intolerance.” Mayo Clinic Health Newsletter, 15 (Feb.
1997): 7.

“Most Frequently Asked Questions About Lactose Intoler-
ance.” Nutrition Today (Mar./Apr. 1996): 78-79.

OTHER
National Institute of Diabetes and Digestive and Kidney Dis-
ease. <http://www.niddk.nih.gov>.

Karen Ericson, RN

I Carbon monoxide poisoning
Definition

Carbon monoxide (CO) poisoning occurs when car-
bon monoxide gas is inhaled. CO is a colorless, odorless,
highly poisonous gas that is produced by incomplete
combustion. It is found in automobile exhaust fumes,
faulty stoves and heating systems, fires, and cigarette
smoke. Other sources include woodburning stoves,
kerosene heaters, improperly ventilated water heaters
and gas stoves, and blocked or poorly maintained chim-
ney flues. CO interferes with the ability of the blood to
carry oxygen. The result is headache, nausea, convul-
sions, and finally death by asphyxiation.

Description

Carbon monoxide, sometimes called coal gas, has
been known as a toxic substance since the third century
B.C. It was used for executions and suicides in early Rome.
Today it is the leading cause of accidental poisoning in the
United States. According to the Journal of the American
Medical Association, 1,500 Americans die each year from
accidental exposure to CO, and another 2,300 from inten-
tional exposure (suicide). An additional 10,000 people
seek medical attention after exposure to CO and recover.
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Anyone who is exposed to CO will become sick, and
the entire body is involved in CO poisoning. A develop-
ing fetus can also be poisoned if a pregnant woman
breathes CO gas. Infants, people with heart or lung dis-
ease, or those with anemia may be more seriously affect-
ed. People such as underground parking garage atten-
dants who are exposed to car exhausts in a confined area
are more likely to be poisoned by CO. Firemen also run a
higher risk of inhaling CO.

Causes and symptoms

Normally when a person breathes fresh air into the
lungs, the oxygen in the air binds with a molecule called
hemoglobin (Hb) that is found in red blood cells. This
allows oxygen to be moved from the lungs to every part
of the body. When the oxygen/hemoglobin complex
reaches a muscle where it is needed, the oxygen is
released. Because the oxygen binding process is
reversible, hemoglobin can be used over and over again
to pick up oxygen and move it throughout the body.

Inhaling carbon monoxide gas interferes with this
oxygen transport system. In the lungs, CO competes with
oxygen to bind with the hemoglobin molecule. Hemo-
globin prefers CO to oxygen and accepts it more than
200 times more readily than it accepts oxygen. Not only
does the hemoglobin prefer CO, it holds on to the CO
much more tightly, forming a complex called carboxyhe-
moglobin (COHb). As a person breathes CO contaminat-
ed air, more and more oxygen transportation sites on the
hemoglobin molecules become blocked by CO. Gradual-
ly, there are fewer and fewer sites available for oxygen.
All cells need oxygen to live. When they don’t get
enough oxygen, cellular metabolism is disrupted and
eventually cells begin to die.

The symptoms of CO poisoning and the speed with
which they appear depend on the concentration of CO in
the air and the rate and efficiency with which a person
breathes. Heavy smokers can start off with up to 9% of
their hemoglobin already bound to CO, which they regu-
larly inhale in cigarette smoke. This makes them much
more susceptible to environmental CO. The Occupation-
al Safety and Health Administration (OSHA) has estab-
lished a maximum permissible exposure level of 50 parts
per million (ppm) over eight hours.

With exposure to 200 ppm for two to three hours, a
person begins to experience headache, fatigue, nausea,
and dizziness. These symptoms correspond to 15-25%
COHBD in the blood. When the concentration of COHb
reaches 50% or more, death results in a very short time.
Emergency room physicians have the most experience
diagnosing and treating CO poisoning.
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Carbon monoxide poisoning

KEY TERMS

Carboxyhemoglobin (COHb)—Hemoglobin that
is bound to carbon monoxide instead of oxygen.

Hemoglobin (Hb)—A molecule that normally
binds to oxygen in order to carry it to our cells,
where it is required for life.

Hypothermia—Development of a subnormal body
temperature.

pH—A measurement of the acidity or alkalinity of
a fluid. A neutral fluid, neither acid nor alkali, has
apHof 7.

The symptoms of CO poisoning in order of increas-
ing severity include:

* headache

« shortness of breath

* dizziness

» fatigue

 mental confusion and difficulty thinking

* loss of fine hand-eye coordination

* nausea and vomiting

e rapid heart rate

* hallucinations

* inability to execute voluntary movements accurately
* collapse

* lowered body temperature (hypothermia)
e coma

* convulsions

« seriously low blood pressure

» cardiac and respiratory failure

* death

In some cases, the skin, mucous membranes, and
nails of a person with CO poisoning are cherry red or
bright pink. Because the color change doesn’t always
occur, it is an unreliable symptom to rely on for diagnosis.

Although most CO poisoning is acute, or sudden, it is
possible to suffer from chronic CO poisoning. This condi-
tion exists when a person is exposed to low levels of the gas
over a period of days to months. Symptoms are often vague
and include (in order of frequency) fatigue, headache,
dizziness, sleep disturbances, cardiac symptoms, apathy,
nausea, and memory disturbances. Little is known about
chronic CO poisoning, and it is often misdiagnosed.
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Diagnosis

The main reason to suspect CO poisoning is evidence
that fuel is being burned in a confined area, for example a
car running inside a closed garage, a charcoal grill burn-
ing indoors, or an unvented kerosene heater in a work-
shop. Under these circumstances, one or more persons
suffering from the symptoms listed above strongly sug-
gests CO poisoning. In the absence of some concrete rea-
son to suspect CO poisoning, the disorder is often misdi-
agnosed as migraine headache, stroke, psychiatric ill-
ness, food poisoning, alcohol poisoning, or heart disease.

Concrete confirmation of CO poisoning comes from
a carboxyhemoglobin test. This blood test measures the
amount of CO that is bound to hemoglobin in the body.
Blood is drawn as soon after suspected exposure to CO
as possible.

Other tests that are useful in determining the extent
of CO poisoning include measurement of other arterial
blood gases and pH; a complete blood count; measure-
ment of other blood components such as sodium, potassi-
um, bicarbonate, urea nitrogen, and lactic acid; an elec-
trocardiogram (ECG); and a chest x ray.

Treatment

Immediate treatment for CO poisoning is to remove
the victim from the source of carbon monoxide gas and
get him or her into fresh air. If the victim is not breathing
and has no pulse, cardiopulmonary resuscitation
(CPR) should be started. Depending on the severity of
the poisoning, 100% oxygen may be given with a tight
fitting mask as soon as it is available.

Taken with other symptoms of CO poisoning, COHb
levels of over 25% in healthy individuals, over 15% in
patients with a history of heart or lung disease, and over
10% in pregnant women usually indicate the need for
hospitalization. In the hospital, fluids and electrolytes are
given to correct any imbalances that have arisen from the
breakdown of cellular metabolism.

In severe cases of CO poisoning, patients are given
hyperbaric oxygen therapy. This treatment involves plac-
ing the patient in a chamber breathing 100% oxygen at a
pressure of more than one atmosphere (the normal pres-
sure the atmosphere exerts at sea level). The increased
pressure forces more oxygen into the blood. Hyperbaric
facilities are specialized, and are usually available only at
larger hospitals.

Prognosis
The speed and degree of recovery from CO poison-

ing depends on the length and duration of exposure to
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the gas. The half-life of CO in normal room air is four to
five hours. This means that, in four to five hours, half of
the CO bound to hemoglobin will be replaced with oxy-
gen. At normal atmospheric pressures, but breathing
100% oxygen, the half-life for the elimination of CO
from the body is 50-70 minutes. In hyperbaric therapy at
three atmospheres of pressure, the half-life is reduced to
20-25 minutes.

Although the symptoms of CO poisoning may sub-
side in a few hours, some patients show memory prob-
lems, fatigue, confusion, and mood changes for two to
four weeks after their exposure to the gas.

Prevention

Carbon monoxide poisoning is preventable. Particu-
lar care should be paid to situations where fuel is burned
in a confined area. Portable and permanently installed
carbon monoxide detectors that sound a warning similar
to smoke detectors are available for under $50. Specific
actions that will prevent CO poisoning include:

« stop smoking. Smokers have less tolerance to environ-
mental CO

» have heating systems and appliances installed by a
qualified contractor to assure that they are properly
vented and meet local building codes

« inspect and properly maintain heating systems, chim-
neys, and appliances

* do not use a gas oven or stove to heat the home
* do not burn charcoal indoors

» make sure there is good ventilation if using a kerosene
heater indoors

* do not leave cars or trucks running inside the garage

« keep car windows rolled up when stuck in heavy traffic,
especially if inside a tunnel

Resources

ORGANIZATIONS

American Lung Association. 1740 Broadway, New York, NY
10019. (800) 586-4872. <http://www.lungusa.org>.

OTHER

“Carbon Monoxide Headquarters.” Wayne State University
School of Medicine. <http://www.phypc.med.wayne.edu/>.

Tish Davidson

Carbunculosis see Boils

GALE ENCYCLOPEDIA OF MEDICINE 2

I Carcinoembryonic antigen test
Definition

The carcinoembryonic antigen (CEA) test is a labo-
ratory blood study. CEA is a substance which is normally
found only during fetal development, but may reappear
in adults who develop certain types of cancer.

Purpose

The CEA test is ordered for patients with known
cancers. The CEA test is most commonly ordered when a
patient has a cancer of the gastrointestinal system. These
include cancer of the colon, rectum, stomach (gastric
cancer), esophagus, liver, or pancreas. It is also used with
cancers of the breast, lung, or prostate.

The CEA level in the blood is one of the factors that
doctors consider when determining the prognosis, or
most likely outcome of a cancer. In general, a higher
CEA level predicts a more severe disease, one that is less
likely to be curable. But it does not give clear-cut infor-
mation. The results of a CEA test are usually considered
along with other laboratory and/or imaging studies to fol-
low the course of the disease.

Once treatment for the cancer has begun, CEA tests
have a valuable role in monitoring the patient’s progress.
A decreasing CEA level means therapy is effective in
fighting the cancer. A stable or increasing CEA level may
mean the treatment is not working, and/or that the tumor
is growing. It is important to understand that serial CEA
measurements, which means several done over a period
of time, are the most useful. A single test result is diffi-
cult to evaluate, but a number of tests, done weeks apart,
shows trends in disease progression or regression.

Certain types of cancer treatments, such as hormone
therapy for breast cancer, may actually cause the CEA
level to go up. This elevation does not accurately reflect
the state of the disease. It is sometimes referred to as a
“flare response.” Recognition that a rise in CEA may be
temporary and due to therapy is significant. If this possi-
bility is not taken into account, the patient may be unnec-
essarily discouraged. Further, treatment that is actually
effective may be stopped or changed prematurely.

CEA tests are also used to help detect recurrence of a
cancer after surgery and/or other treatment has been com-
pleted. A rising CEA level may be the first sign of cancer
return, and may show up months before other studies or
patient symptoms would raise concern. Unfortunately, this
does not always mean the recurrent cancer can be cured.
For example, only a small percentage of patients with col-
orectal cancers and rising CEA levels will benefit from
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Cardiac blood pool scan

another surgical exploration. Those with recurrence in the
same area as the original cancer, or with a single metastat-
ic tumor in the liver or lung, have a chance that surgery
will eliminate the disease. Patients with more widespread
return of the cancer are generally not treatable with
surgery. The CEA test will not separate the two groups.

Patients who are most likely to benefit from non-
standard treatments, such as bone marrow transplants,
may be determined on the basis of CEA values, com-
bined with other test results. CEA levels may be one of
the criteria for determining whether the patient will bene-
fit from more expensive studies, such as CT scan or MRI.

Precautions

The CEA test is not a screening test for cancer. It is
not useful for detecting the presence of cancer. Many
cancers do not produce an increased CEA level. Some
noncancerous diseases, such as hepatitis, inflammatory
bowel disease, pancreatitis, and obstructive pulmonary
disease, may cause an elevated CEA level.

Description

Determination of the CEA level is a laboratory
blood test. Obtaining a specimen of blood for the study
takes only a few minutes. CEA testing should be covered
by most insurance plans.

Preparation

No preparation is required.

Aftercare

None.

Risks

There are no complications or side effects of this
test. However, the results of a CEA study should be inter-
preted with caution. A single test result may not yield
clinically useful information. Several studies over a peri-
od of months may be needed.

Another concern is the potential for false positive as
well as false negative results. A false positive result
means the test shows an abnormal value when cancer is
not present. A false negative means the test reveals a nor-
mal value when cancer actually is present.

Normal results

The absolute numbers which are considered normal
vary from one laboratory to another. Any results reported
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should come with information regarding the testing facil-
ity’s normal range.

Abnormal results

A single abnormal CEA value may be significant,
but must be regarded cautiously. In general, very high
CEA levels indicate more serious cancer, with a poorer
chance for cure. But some benign diseases and certain
cancer treatments may produce an elevated CEA test.
Cigarette smoking will also cause the CEA level to be
abnormally high.

Resources

BOOKS

Cooper, Dennis L. “Tumor Markers.” In Cecil Textbook of
Medicine, ed. J. Claude Bennet and Fred Plum. Philadel-
phia: W. B. Saunders Co., 1996.

Ellen S. Weber, MSN

Carcinoid tumors see Neuroendocrine
tumors

Cardiac arrest see Sudden cardiac death
Cardiac arrhythmias see Arrhythmias

I Cardiac blood pool scan
Definition

A cardiac blood pool scan is a non-invasive test that
uses a mildly radioactive marker to observe the function-
ing of the left ventricle of the heart.

Purpose

The left ventricle is the main pump for distributing
blood through the body. A cardiac blood pool scan is
used to determine how efficiently the left ventricle is
working. The scan can detect aneurysms of the left ven-
tricle, motion abnormalities caused by damage to the
heart wall, cardiac shunts between the left and right ven-
tricle, and coronary occlusive artery disease.

Precautions

Pregnant women are the only patients who should
not participate in a cardiac blood pool scan. However, the
accuracy of the results may be affected if the patient
moves during imaging, has had other recent nuclear
scans, or has an irregular heartbeat.
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Description

A cardiac blood pool scan is sometimes called
equilibrium radionuclide angiocardiography or gated
(synchronized) cardiac blood pool imaging. A multi-
ple-gated acquisition (MUGA) scan is a variation of
this test.

To perform a cardiac blood pool scan, the patient
lies under a special gamma scintillation camera that
detects radiation. A protein tagged with a radioactive
marker (usually technetium-99m) is injected into the
patient’s forearm.

The camera is synchronized with an electrocardio-
gram (ECG) to take a picture at specific times in the
cycle of heart contraction and relaxation. When data
from many sequential pictures is processed by a comput-
er, a doctor can analyze whether the left ventricle is func-
tioning normally.

The patient needs to remain silent and motionless
during the test. Sometimes the patient is asked to exer-
cise, then another set of pictures is taken for comparison.
This test normally takes about 30 minutes.

Preparation

No changes in diet or medication are necessary. An
ECG will probably be done before the test.

Aftercare

The patient may resume normal activities immedi-
ately.

Risks

Cardiac blood pool scans are a safe and effective
way of measuring left ventricle function. The only risk is
to the fetus of a pregnant woman.

Normal results

A computer is used to process the information from
the test, then the results are analyzed by a doctor. A nor-
mally functioning left ventricle will contract symmetri-
cally, show even distribution of the radioactively tagged
protein, and eject about 55-65% of volume of blood it
holds on each contraction.

Abnormal results

Patients with damage to the ventricle or heart wall
will show an uneven distribution of the radiopharmaceu-
tical. The volume of blood ejected in each contraction
will be less than 55%.
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KEY TERMS

Aneurysm—A sac or bulge that forms because of a
weak spot in the wall of an artery or heart chamber.

Cardiac shunt—A defect in the wall of the heart
that allows blood from different chambers to mix.

Coronary occlusive artery disease—Blockage of
the arteries that supply blood to the heart; fre-
quently a precursor to a heart attack.

Electrocardiogram (ECG)—A graph that shows the
electrical charges that trigger the heart to contract.
Heart abnormalities alter the graph, giving clues to
the source of the abnormality.

Ventricle—One of the two bottom chambers of
the heart (the heart has four chambers). The left
ventricle acts as the body’s main pump for blood.

Resources

BOOKS

“Cardiac Blood Pool Imaging.” In /llustrated Guide to Diag-
nostic Tests, ed. J. A. Lewis. Springhouse, PA: Spring-
house Corp., 1994.

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and
Laboratory Tests. St. Louis: Mosby, Inc., 1998.

Tish Davidson

I Cardiac catheterization
Definition

Cardiac catheterization (also called heart catheteri-
zation) is a diagnostic procedure which does a compre-
hensive examination of how the heart and its blood ves-
sels function. One or more catheters is inserted through a
peripheral blood vessel in the arm (antecubital artery or
vein) or leg (femoral artery or vein) with x-ray guidance.
This procedure gathers information such as adequacy of
blood supply through the coronary arteries, blood pres-
sures, blood flow throughout chambers of the heart, col-
lection of blood samples, and x rays of the heart’s ventri-
cles or arteries.

A test that can be performed on either side of the
heart, cardiac catheterization checks for different func-
tions in both the left and right sides. When testing the
heart’s right side, tricuspid and pulmonary valve function
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Cardiac catheterization

are evaluated, in addition to measuring pressures of and
collecting blood samples from the right atrium, ventricle,
and pulmonary artery. Left-sided heart catheterization is
performed by way of a catheter through an artery which
tests the blood flow of the coronary arteries, function of
the mitral and aortic valves, and left ventricle.

Purpose

The primary reason for conducting a cardiac
catheterization is to diagnose and manage persons known
or suspected to have heart disease, a frequently fatal con-
dition that leads to 1.5 million heart attacks annually in
the United States.

Symptoms and diagnoses that may lead to perform-
ing this procedure include:

* chest pain, characterized by prolonged heavy pressure
or a squeezing pain

» abnormal treadmill stress test
» myocardial infarction, also known as a heart attack

« congenital heart defects, or heart problems that origi-
nated from birth

* a diagnosis of valvular-heart disease

« a need to measure the heart muscle’s ability to pump
blood

Typically performed along with angiography, a tech-
nique of injecting a dye into the vascular system to outline
the heart and blood vessels, a catheterization can aid in the
visualization of any blockages, narrowing, or abnormalities
in the coronary arteries. If these signs are visible, the cardi-
ologist may assess the patient’s need and readiness for
coronary bypass surgery, or perhaps a less invasive
approach, such as dilation of a narrowed blood vessel either
surgically or with the use of a balloon (angioplasty).

When looking at the left side of the heart, fluoro-
scopic guidance also allows the following diagnoses to
be assessed:

« enlargement of the left ventricle

* ventricular aneurysms (abnormal dilation of a blood
vessel)

« narrowing of the aortic valve
« insufficiency of the aortic or mitral valve

» the detour of blood from one side of the heart to the
other due to septal defects (also known as shunting)

Precautions
Cardiac catheterization is categorized as an “inva-

sive” procedure which involves the heart, its valves, and
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coronary arteries, in addition to a large artery in the arm
or leg. Due to the nature of the test, it is important to
evaluate for the following conditions before considering
this procedure:

* A diagnosis of a bleeding disorder, poor kidney func-
tion, or debilitation. Any of these pre-existing condi-
tions typically raises the risk of the catheterization pro-
cedure and may be reason to cancel the procedure.

* A diagnosis of heart valve disease. If this is detected,
antibiotics may be given before the test to prevent
inflammation of the membrane which lines the heart
(endocarditis).

Description

To understand how a cardiac catheterization is able
to diagnose and manage heart disease, the basic work-
ings of the heart muscle must also be understood. Just as
the body relies on a constant supply of blood to aid in its
everyday functions, so does the heart. The heart is made
up of an intricate web of blood vessels (coronary arter-
ies) that ensure an adequate supply of blood rich in oxy-
gen and nutrients. It is easy to see how an abnormality in
any of these arteries can be detrimental to the heart’s
function. These abnormalities cause the heart’s blood
flow to decrease and result in the condition known as
coronary artery disease or coronary insufficiency.

Catheterization is a valuable tool in detecting and
treating abnormalities of the heart. Through the use of
fluoroscopic (x ray) guidance, a catheter, which may
resemble a balloon-tipped tube, is strung through the
veins or arteries into the heart, so the cardiologist can
monitor a body’s various functions at each moment.

Generally a test that lasts two to three hours, a
patient should expect the following prior to and during
the catheterization procedure:

* A mild sedative may be given that will allow the patient
to relax but remain conscious during the test.

» An intravenous needle will be inserted in the arm to
administer medication. Electrodes will be attached to
the chest to enable the painless procedure known as an
electrocardiograph.

« Prior to inserting a catheter into an artery or vein in the
arm or leg, the incision site will be made numb by
injecting a local anesthetic. When the anesthetic is
injected it may feel like a pin-prick followed by a quick
stinging sensation. Pressure may also be experienced as
the catheter travels through the blood vessel.

o After the catheter is guided into the coronary-artery
system, a dye (also called a radiocontrast material) is
injected to aid in the identification of any abnormalities
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of the heart. During this time, the patient may experi-
ence a hot, flushed feeling or a quickly passing nausea.
Coughing or breathing deeply aids in any discomfort.

» Medication may be given during the procedure if chest
pain is experienced, and nitroglycerin may also be admin-
istered to allow expansion of the heart’s blood vessels.

* When the test is complete, the physician will remove the
catheter and close the skin with several sutures or tape.

Preparation

Prior to the cardiac catheterization procedure, it is
important to relay information to the physician or nurse
regarding allergies to shellfish (such as shrimp or scal-
lops) which contain iodine, iodine itself, or the dyes that
are commonly used in other diagnostic tests.

Because this procedure is categorized as a surgery, the
patient will be instructed not to eat or drink anything for at
least six hours prior to the test. Just before the test begins,
the patient will urinate and change into a hospital gown,
then lie flat on a padded table that may also be tilted in
order for the heart to be examined from a variety of angles.

Aftercare

While cardiac catheterization may be performed on
an outpatient basis, a patient may require close monitor-
ing following the procedure while remaining in the hos-
pital for at least 24 hours. The patient will be instructed
to rest in bed for at least eight hours immediately after
the test. If the catheter was inserted into a vein or artery
in the leg or groin area, the leg will be kept extended for
four to six hours. If a vein or artery in the arm was used
to insert the catheter, the arm will need to remain extend-
ed for a minimum of three hours.

The patient should expect a hard ridge to form over
the incision site that diminishes as the site heals. Bluish
discoloration under the skin at the point of insertion
should also be expected but fades in two weeks. It is also
not uncommon for the incision site to bleed during the
first 24 hours following surgery. If this should happen,
the patient should apply pressure to the site with a clean
tissue or cloth for 10-15 minutes.

Risks

Similar to all surgical procedures, the cardiac
catheterization test does involve some risks. Complica-
tions that may occur during the procedure include

« cardiac arrhythmias (an irregular heart beat)

« pericardial tamponade (a condition that causes excess
pressure in the pericardium which affects the heart due
to accumulation of excess fluid)
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The cardiac catheter runs from the groin to the heart. (/llus-
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e the rare occurrence of myocardial infarction (heart
attack) or stroke may also develop due to clotting or
plaque rupture of one or more of the coronary or brain
arteries.

Before left-side catheterization is performed, the
anticoagulant medication heparin may be administered.
This drug helps decrease the risk of the development of a
blood clot in an artery (thrombosis) and blood clots trav-
eling throughout the body (embolization).

The risks of the catheterization procedure increase
in patients over the age of 60, those who have severe
heart failure, or persons with serious valvular heart
disease.

Normal results

Normal findings from a cardiac catheterization will
indicate no abnormalities of heart chamber size or con-
figuration, wall motion or thickness, the direction of
blood flow, or motion of the valves. Smooth and regular
outlines on the x ray indicate normal coronary arteries.

An essential part of the catheterization is measuring
intracardiac pressures, or the pressure in the heart’s
chambers and vessels. Pressure readings that are higher
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KEY TERMS

Aneurysm—An abnormal dilatation of a blood ves-
sel, usually an artery. It can be caused by a congeni-
tal defect or weakness in the vessel’s wall.

Angiography—In cardiac catheterization, a picture
of the heart and coronary arteries is seen after
injecting a radiopaque substance (often referred to
as a dye) throughout the veins and arteries.

Angioplasty—An alternative to vascular surgery, a
balloon catheter is used to mechanically dilate the
affected area of the artery and enlarge the constrict-
ed or narrowed segment.

Aortic valve—The valve between the heart’s left
ventricle and ascending aorta that prevents regurgi-
tation of blood back into the left ventricle.

Catheter—A tube made of elastic, elastic web, rub-
ber, glass, metal, or plastic used to evacuate or inject
fluids into the body. In cardiac catheterization, a
long, fine catheter is used for passage through a
blood vessel into the chambers of the heart.

than normal are significant for a patient’s overall diagno-
sis. The pressure readings that are lower, other than those
which are produced as a result of shock, typically are not
significant.

An ejection fraction, or a comparison of how much
blood is ejected from the heart’s left ventricle during its
contraction phase with a measurement of blood remain-
ing at the end of the left ventricle’s relaxation phase, is
also determined by performing a catheterization. The
cardiologist will look for a normal ejection fraction read-
ing of 60-70%.

Abnormal results

Cardiac catheterization provides valuable still and
motion x-ray pictures of the coronary arteries that help in
diagnosing coronary artery disease, poor heart function,
disease of the heart valves, and septal defects (a defect in
the septum, the wall that separates two heart chambers).

The most prominent sign of coronary artery disease
is the narrowing or blockage in the coronary arteries,
with narrowing that is greater than 70% considered sig-
nificant. A clear indication for intervention (by angio-
plasty or surgery) is a finding of significant narrowing
of the left main coronary artery and/or blockage or
severe narrowing in the high, left anterior descending
coronary artery.
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Coronary bypass surgery—A surgical procedure
which places a shunt to allow blood to travel from
the aorta to a branch of the coronary artery at a
point past an obstruction.

Left anterior descending coronary artery (LAD)—
One of the heart’s coronary artery branches from
the left main coronary artery which supplies blood
to the left ventricle.

Mitral valve—The bicuspid valve which is between
the left atrium and left ventricle of the heart.

Pulmonary valve—The heart valve which is posi-
tioned between the right ventricle and the opening
into the pulmonary artery.

Shunt—A passageway (or an artificially created pas-
sageway) that diverts blood flow from one main
route to another.

Tricuspid valve—The right atrioventricular valve of
the heart.

A finding of impaired wall motion is an additional
indicator of coronary artery disease, aneurysm, an
enlarged heart, or a congenital heart problem. Using the
findings from an ejection fraction test which measures
wall motion, cardiologists look at an ejection fraction
reading under 35% as increasing the risk of complica-
tions while also decreasing a successful long term or
short term outcome with surgery.

Detecting the difference in pressure above and
below the heart valve can verify heart valve disease. The
greater narrowing correlates with the higher pressure dif-
ference.

To confirm septal defects, a catheterization measures
oxygen content on both the left and right sides of the
heart. The right heart pumps unoxygenated blood to the
lungs, and the left heart pumps blood that contains oxy-
gen from the lungs to the rest of the body. Right side ele-
vated oxygen levels indicate left-to-right atrial or ven-
tricular shunt. A left side that experiences decreased
oxygen indicates a right-to-left shunt.

Resources
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Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med-
icine. Philadelphia: W. B. Saunders Co., 1996.
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Everything You Need to Know About Medical Tests. Ed.
Michael Shaw, et al. Springhouse, PA: Springhouse Cor-
poration, 1996.

Griffith, H. Winter. “Cardiac Catheterization & Angiocardiog-
raphy.” In Complete Guide To Symptoms, Illness and
Surgery. New York: The Berkley Publishing Group, 1995.

“Heart.” In Current Medical Diagnosis and Treatment, 1996.
35th ed. Ed. Stephen McPhee, et al. Stamford: Appleton
& Lange, 1995.

The Patient’s Guide to Medical Tests. Ed. Barry L. Zaret, et al.
Boston: Houghton Mifflin, 1997.

ORGANIZATIONS

American Heart Association. 7320 Greenville Ave. Dallas, TX
75231. (214) 373-6300. <http://www.americanheart.org>.

National Heart, Lung and Blood Institute. P.O. Box 30105,
Bethesda, MD 20824-0105. (301) 251-1222. <http://
www.nhlbi.nih.gov>.

Beth A. Kapes

Cardiac compression see Cardiac
tamponade

Cardiac conduction disorder see Heart
block

Cardiac mapping see Electrophysiology
study of the heart

I Cardiac rehabilitation
Definition

Cardiac rehabilitation is a comprehensive exercise,
education, and behavioral modification program designed
to improve the physical and emotional condition of
patients with heart disease.

Purpose

Heart attack survivors, bypass and angioplasty
patients, and individuals with angina, congestive heart
failure, and heart transplants are all candidates for a car-
diac rehabilitation program. Cardiac rehabilitation is pre-
scribed to control symptoms, improve exercise tolerance,
and improve the overall quality of life in these patients.

Precautions

A cardiac rehabilitation program should be imple-
mented and closely monitored by a trained team of
healthcare professionals.
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This 40-year-old male is working out on a treadmill, moni-
tored by his physician, following heart surgery. (Custom
Medical Stock Photo. Reproduced by permission.)

Description

Cardiac rehabilitation is overseen by a specialized
team of doctors, nurses, and other healthcare profession-
als. Members of the cardiac rehabilitation team may
include a dietician or nutritionist, physical therapist,
exercise physiologist, psychologist, vocational coun-
selor, occupational therapist, and social worker. The pro-
gram frequently begins in a hospital setting and contin-
ues on an outpatient basis after the patient is discharged
over a period of six to 12 months.

Components of a cardiac rehabilitation program
vary by individual clinical need, and each program will
be carefully constructed for the patient by his or her reha-
bilitation team.

» Exercise. Exercise programs typically start out slowly,
with simple range-of-motion arm and leg exercises.
Walking and stair climbing soon follow. Blood pressure
is carefully monitored before and after exercise ses-
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Cardiac tamponade

KEY TERMS

Angina—Chest pain.
Bypass surgery—A surgical procedure that grafts

blood vessels onto arteries to reroute the blood flow
around blockages in the arteries (arteriosclerosis).

sions, and patients are taught how to measure their
heart rate and evaluate any possible cardiac symptoms
during each session. Patients with advanced coronary
disease may require continuous ECG monitoring
throughout their exercise sessions. Once discharged
from the hospital, the patient works with his cardiac
team to create an individual exercise plan.

Diet. Cardiac patients will work with a nutritionist or
dietician to develop a low-fat, low-cholesterol diet
plan. Patients with high blood pressure may be put on a
salt-restricted diet and instructed to limit alcohol
intake. Weight loss may also be a goal with obese car-
diac patients.

Counseling. A psychologist or social worker can help
cardiac patients with issues that may be contributing to
their heart condition, such as stress and anxiety. Relax-
ation techniques may be taught to patients to help them
deal with these feelings. Cardiac patients frequently
experience a period of depression, and group or indi-
vidual counseling can be beneficial in overcoming
these feelings. Vocational counselors can assist cardiac
patients in returning to the workforce.

Education. The patient and family should be fully edu-
cated on the physical limitations of the patient, his rec-
ommended diet and exercise plan, his emotional status,
and the lifestyle changes required to improve the
patient’s overall health.

Smoking cessation. Cardiac patients who smoke are
twice as likely to have a heart attack in the following
five years than non-smoking patients. These patients
are strongly encouraged to enroll in a smoking cessa-
tion program, which typically includes patient educa-
tion and behavioral counseling. Nicotine replacement
therapy, which uses nicotine patches, nose spray, or
gum to wean patients off of cigarettes, may also be part
of the program. Antidepressants and anti-anxiety med-
ication may be helpful in some cases.

Aftercare
Long-term maintenance is a critical feature of car-

diac rehabilitation. Patients require support from their
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healthcare team, family, and friends to continue the
lifestyle changes they implemented during the rehabilita-
tion period.

Risks

The risks of another heart attack during cardiac reha-
bilitation are slight, and greatly reduced by careful, con-
tinuous monitoring of the physical status of the patient.

Normal results

The outcome of the cardiac rehabilitation program
depends on a number of variables, including patient fol-
low-through, type and degree of heart disease, and the
availability of an adequate support network for the
patient. Patients who successfully complete the program
will ideally reach an age-appropriate level of physical
activity and be able to return to the workforce and/or
other daily activities.

Resources

BOOKS

The American Heart Association. American Heart Association
Guide to Heart Attack Treatment, Recovery, and Preven-
tion. New York: Times Books, 1996.

DeBakey, Michael E., and Antonio Gotto Jr. The New Living
Heart. Holbrook, MA: Adams Media Corporation, 1997.

PERIODICALS
Harvard Medical School. “Cardiac Rehabilitation.” Harvard
Health Letter, 7 no. 5 (Jan. 1997): 3-7.

ORGANIZATIONS
American Heart Association. 7320 Greenville Ave. Dallas, TX
75231. (214) 373-6300. <http://www.americanheart.org>.

Paula Anne Ford-Martin

I Cardiac tamponade
Definition

Cardiac tamponade occurs when the heart is
squeezed by fluid that collects inside the sac that sur-
rounds it.

Description

The heart is surrounded by a sac called the pericardi-
um. When this sac becomes filled with fluid, the liquid
presses on the heart, preventing the lower chambers of
the heart from properly filling with blood.
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Because the lower chambers (the ventricles) cannot fill
with the correct amount of blood, less than normal amounts
of blood reach the lungs and the rest of the body. This con-
dition is very serious and can be fatal if not treated.

Causes and symptoms

Fluid can collect inside the pericardium and com-
press the heart when the kidneys do not properly remove
waste from the blood, when the pericardium swells from
unknown causes, from infection, or when the pericardium
is damaged by cancer. Blunt or penetrating injury from
trauma to the chest or heart can also result in cardiac tam-
ponade when large amounts of blood fill the pericardium.
Tamponade can also occur during heart surgery.

When the heart is compressed by the surrounding
fluid, three conditions occur: a reduced amount of blood
is pumped to the body by the heart, the lower chambers
of the ventricles are filled with a less than normal amount
of blood, and higher than normal blood pressures occur
inside the heart, caused by the pressure of the fluid push-
ing in on the heart from the outside.

When tamponade occurs because of trauma, the
sound of the heart beats can become faint, and the blood
pressure in the arteries decreases, while the blood pres-
sure in the veins increases.

In cases of tamponade caused by more slowly devel-
oping diseases, shortness of breath, a feeling of tight-
ness in the chest, increased blood pressure in the large
veins in the neck (the jugular veins), weight gain, and
fluid retention by the body can occur.

Diagnosis

When cardiac tamponade is suspected, accurate diag-
nosis can be life-saving. The most accurate way to identi-
fy this condition is by using a test called an echocardio-
gram. This test uses sound waves to create an image of
the heart and its surrounding sac, making it easy to visual-
ize any fluid that has collected inside the sac.

Treatment

If the abnormal fluid buildup in the pericardial sac is
caused by cancer or kidney disease, drugs used to treat
these conditions can help lessen the amount of fluid col-
lecting inside the sac. Drugs that help maintain normal
blood pressure throughout the body can also help this
condition; however, these drugs are only a temporary
treatment. The fluid within the pericardium must be
drained out to reduce the pressure on the heart and
restore proper heart pumping.

The fluid inside the pericardium is drained by insert-
ing a needle through the chest and into the sac itself. This
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Pericardiocentesis—A procedure used to drain
fluid out of the sac surrounding the heart. This is
done by inserting a needle through the chest and
into the sac.

allows the fluid to flow out of the sac, relieving the
abnormal pressure on the heart. This procedure is called
pericardiocentesis. In severe cases, a tube (catheter) can
be inserted into the sac or a section of the sac can be sur-
gically cut away to allow for more drainage.

Prognosis

This condition is life-threatening. However, drug
treatments can be helpful, and surgical treatments can
successfully drain the trapped fluid, though it may reac-
cumulate. Some risk of death exists with surgical
drainage of the accumulated fluid.

Resources

BOOKS

Braunwald, Eugene. “Pericardial Disease.” In Harrison’s Prin-
ciples of Internal Medicine, ed. Anthony S. Fauci, et al.
New York: McGraw-Hill, 1997.

Shabetai, Ralph. “Diseases of the Pericardium.” In Hurst's The
Heart, ed. Robert C. Schlant, et. al. New York: McGraw
Hill, 1994.

ORGANIZATIONS

American Heart Association. 7320 Greenville Ave. Dallas, TX
75231. (214) 373-6300. <http://www.americanheart.org>.

Dominic De Bellis, PhD

Cardiac tumors see Myxoma
Cardiogenic shock see Shock

Cardiomyopathy see Congestive cardio-
myopathy; Restrictive cardiomyopathy

I Cardiopulmonary
resuscitation (CPR)

Definition

Cardiopulmonary resuscitation (CPR) is a procedure
to support and maintain breathing and circulation for a
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Cardiopulmonary resuscitation (CPR)

person who has stopped breathing (respiratory arrest)
and/or whose heart has stopped (cardiac arrest).

Purpose

CPR is performed to restore and maintain breathing
and circulation and to provide oxygen and blood flow to
the heart, brain, and other vital organs. CPR should be
performed if a person is unconscious and not breathing.
Respiratory and cardiac arrest can be caused by allergic
reactions, an ineffective heartbeat, asphyxiation, breath-
ing passages that are blocked, choking, drowning, drug
reactions or overdoses, electric shock, exposure to cold,
severe shock, or trauma. CPR can be performed by
trained bystanders or healthcare professionals on infants,
children, and adults. It should always be performed by
the person on the scene who is most experienced in CPR.

Precautions

CPR should never be performed on a healthy person
because it can cause serious injury to a beating heart by
interfering with normal heartbeats.

Description

CPR is part of the emergency cardiac care system
designed to save lives. Many deaths can be prevented by
prompt recognition of the problem and notification of the
emergency medical system (EMS), followed by early
CPR, defibrillation (which delivers a brief electric
shock to the heart in attempt to get the heart to beat nor-
mally), and advanced cardiac life support measures.

CPR must be performed within four to six minutes
after cessation of breathing so as to prevent brain damage
or death. It is a two-part procedure that involves rescue
breathing and external chest compressions. To provide
oxygen to a person’s lungs, the rescuer administers mouth-
to-mouth breaths, then helps circulate blood through the
heart to vital organs by external chest compressions.
Mouth-to-mouth breathing and external chest compression
should be performed together, but if the rescuer is not
strong enough to do both, the external chest compressions
should be done. This is more effective than no resuscita-
tion attempt, as is CPR that is performed “poorly.”

When performed by a bystander, CPR is designed to
support and maintain breathing and circulation until
emergency medical personnel arrive and take over. When
performed by healthcare personnel, it is used in conjunc-
tion with other basic and advanced life support measures.

According to the American Heart Association, early
CPR and defibrillation combined with early advanced
emergency care can increase survival rates for people
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with a type of abnormal heart beat called ventricular
fibrillation by as much as 40%. CPR by bystanders may
prolong life during deadly ventricular fibrillation, giving
emergency medical service personnel time to arrive.

However, many CPR attempts are not ultimately
successful in restoring a person to a good quality of life.
Often, there is brain damage even if the heart starts beat-
ing again. CPR is therefore not generally recommended
for the chronically or terminally ill or frail elderly. For
these people, it represents a traumatic and not a peaceful
end of life.

Each year, CPR helps save thousands of lives in the
United States. More than five million Americans annual-
ly receive training in CPR through American Heart Asso-
ciation and American Red Cross courses. In addition to
courses taught by instructors, the American Heart Asso-
ciation also has an interactive video called Learning Sys-
tem, which is available at more than 500 healthcare insti-
tutions. Both organizations teach CPR the same way, but
use different terms. These organizations recommend that
family members or other people who live with people
who are at risk for respiratory or cardiac arrest be trained
in CPR. A hand-held device called a CPR Prompt is
available to walk people trained in CPR through the pro-
cedure, using American Heart Association guidelines.
CPR has been practiced for more than 40 years.

Performing CPR

The basic procedure for CPR is the same for all peo-
ple, with a few modifications for infants and children to
account for their smaller size.

PERFORMING CPR ON AN ADULT. The first step is to
call the emergency medical system for help by telephon-
ing 911; then to begin CPR, following these steps:

» The rescuer opens a person’s airway by placing the
head face up, with the forehead tilted back and the chin
lifted. The rescuer checks again for breathing (three to
five seconds), then begins rescue breathing (mouth-to-
mouth artificial respiration), pinching the nostrils shut
while holding the chin in the other hand. The rescuer’s
mouth is placed against the unconscious person’s
mouth with the lips making a tight seal, then gently
exhales for about one to one and a half seconds. The
rescuer breaks away for a moment and then repeats.
The person’s head is repositioned after each mouth-to-
mouth breath.

After two breaths, the rescuer checks the unconscious
person’s pulse by moving the hand that was under the
person’s chin to the artery in the neck (carotid artery).
If the unconscious person has a heartbeat, the rescuer
continues rescue breathing until help arrives or the per-
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Figure A Figure D

Figure B

Figure C

Figure F

CPR in basic life support. Figure A: The victim should be flat on his back and his mouth should be checked for debris. Figure
B: If the victim is unconscious, open airway, lift neck, and tilt head back. Figure C: If victim is not breathing, begin artificial
breathing with four quick full breaths. Figure D: Check for carotid pulse. Figure E: If pulse is absent, begin artificial circula-
tion by depressing sternum. Figure F: Mouth-to-mouth resuscitation of an infant. (/llustration by Electronic lllustrators Group.)

GALE ENCYCLOPEDIA OF MEDICINE 2 663

(4dD) uoneydsnsas Areuowndoipae)



Cardiopulmonary resuscitation (CPR)

son begins breathing without assistance. If the uncon-
scious person is breathing, the rescuer turns the person
onto his or her side.

If there is no heartbeat, the rescuer performs chest com-
pressions. The rescuer kneels next to the unconscious
person, placing the heel of one hand in the spot on the
lower chest where the two halves of the rib cage come
together. The rescuer puts one hand on top of the other
on the person’s chest and interlocks the fingers. The
arms are straightened, the rescuer’s shoulders are posi-
tioned directly above the hands on the unconscious per-
son’s chest. The hands are pressed down, using only the
palms, so that the person’s breastbone sinks in about
1.5-2 inches. The rescuer releases pressure without
removing the hands, then repeats about 15 times per
10-15 second intervals.

The rescuer tilts the unconscious person’s head and
returns to rescue breathing for one or two quick breaths.
Then breathing and chest compressions are alternated
for one minute before checking for a pulse. If the res-
cuer finds signs of a heartbeat and breathing, CPR is
stopped. If the unconscious person is breathing but has
no pulse, the chest compressions are continued. If the
unconscious person has a pulse but is not breathing,
rescue breathing is continued.

« For children over the age of eight, the rescuer performs
CPR exactly as for an adult.

PERFORMING CPR ON AN INFANT OR CHILD UNDER
THE AGE OF EIGHT. The procedures outlined above are
followed with these differences:

» The rescuer administers CPR for one minute, then calls
for help.

* The rescuer makes a seal around the child’s mouth or
infant’s nose and mouth to give gentle breaths. The res-
cuer delivers 20 rescue breaths per minute, taking 1.5-2
seconds for each breath.

 Chest compressions are given with only one hand for a
child and with two or three fingers for an infant. The
breastbone is depressed only 1-1.5 in (2.5-3.8 cm) for
a child and 0.5-1 in (1.3-2.5 cm) for an infant, and the
rescuer gives at least 100 chest compressions per
minute.

New developments in CPR

Some new ways of performing CPR have been tried.
Active compression-decompression resuscitation, ab-
dominal compression done in between chest compres-
sions, and chest compression using a pneumatic vest
have all been tested but none are currently recommended
for routine use.
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The active compression-decompression device was
developed to improve blood flow from the heart, but clini-
cal studies have found no significant difference in survival
between standard and active compression-decompression
CPR. Interposed abdominal counterpulsation, which
requires two or more rescuers, one compressing the chest
and the other compressing the abdomen, was developed to
improve pressure and therefore blood flow. It has been
shown in a small study to improve survival but more data
is needed. A pneumatic vest, which circles the chest of an
unconscious person and compresses it, increases pressure
within the chest during external chest compression. The
vest has been shown to improve survival in a preliminary
study but more data is necessary for a full assessment.

Preparation

If a person suddenly becomes unconscious, a rescuer
should call out for help from other bystanders, and then
determine if the unconscious person is responsive by
gently shaking the shoulder and shouting a question.
Upon receiving no answer, the rescuer should call the
emergency medical system. The rescuer should check to
see whether the unconscious person is breathing by
kneeling near the person’s shoulders, looking at the per-
son’s chest, and placing a cheek next to the unconscious
person’s mouth. The rescuer should look for signs of
breathing in the chest and abdomen, and listen and feel
for signs of breathing through the person’s lips. If no
signs of breathing are present after three to five seconds,
CPR should be started.

Aftercare

Emergency medical care is always necessary after
successful CPR. Once a person’s breathing and heartbeat
have been restored, the rescuer should make the person
comfortable and stay there until emergency medical per-
sonnel arrive. The rescuer can continue to reassure the
person that help is coming and talk positively until pro-
fessionals arrive and take over.

Risks

CPR can cause injury to a person’s ribs, liver, lungs,
and heart. However, these risks must be accepted if CPR
is necessary to save the person’s life.

Normal results

In many cases, successful CPR results in restoration
of consciousness and life. Barring other injuries, a
revived person usually returns to normal functions within
a few hours of being revived.
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Abnormal results

These include injuries incurred during CPR and lack
of success with CPR. Possible sites for injuries include a
person’s ribs, liver, lungs, and heart. Partially successful
CPR may result in brain damage. Unsuccessful CPR
results in death.

Resources

BOOKS

Alton, Thygerson. First Aid and CPR. 4th ed. Sudbury, Massa-
chusetts: Jones & Bartlett Pub, 2001.

Knoop, Kevin J. and Lawrence B. Stack. Atlas of Emergency
Medicine. 2nd ed. New York: McGraw Hill, 2001.

National Safety Council. First Aid and CPR for Infants and
Children. 4th ed. Sudbury, Massachusetts: Jones &
Bartlett Pub, 2001.

Skinner, David B. and Richard Vincent. Cardiopulmonary
Resuscitation. 2nd ed. New York: Oxford University
Press, 1996.

PERIODICALS

Davies, N. and D. Gould. “Updating cardiopulmonary resusci-
tation skills: a study to examine the efficacy of self-
instruction on nurses’ competence.” Journal of Clinical
Nursing 9 (2000): 400-410.

Eftestol T., K. Sunde, S. O. Aase, J. H. Husoy, and P. A. Steen.
“‘Probability of successful defibrillation” as a monitor
during CPR in out-of-hospital cardiac arrested patients.”
Resuscitation 48 (2001): 245-254.

Kern, K. B., H. R. Halperin, and J. Field. “New guidelines for
cardiopulmonary resuscitation and emergency cardiac
care: changes in the management of cardiac arrest.” Jour-
nal of the American Medical Association 285 (2001):
1267-1269.

Meyer W. and F. Balck. “Resuscitation decision index: a new
approach to decision-making in prehospital CPR.” Resus-
citation 48 (2001): 255-263.

ORGANIZATIONS

American College of Emergency Physicians. P.O. Box 619911,
Dallas, TX 75261-9911. (800) 798-1822 or (972) 550-
0911. Fax: (972) 580-2816. <info@acep.org>. <http://
www.acep.org/>.

American College of Osteopathic Emergency Physicians. 142
E. Ontario Street, Suite 550, Chicago, IL 60611. (312)
587-3709 or (800) 521-3709. Fax: (312) 587-9951.
<http://www.acoep.org>.

American Heart Association, National Center. 7272 Greenville
Avenue, Dallas, TX 75231. (877) 242-4277. <http://www.
americanheart.org/Heart_and_Stroke_A_7Z_Guide/heim.
html>.

Heimlich Institute. PO Box 8858, Cincinnati, OH 45208.
<heimlich@iglou.com>. <http://www.heimlichinstitute.
org/index.htm>.

National Safe Kids Campaign. 1301 Pennsylvania Avenue, Suite
1000, Washington, DC 20004-1707. <http://pedsccm.wustl.
edu/All-Net/english/neurpage/protect/drown.htm>.
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KEY TERMS

Cardiac arrest—Temporary or permanent cessa-
tion of the heartbeat.

Cardiopulmonary—Relating to the heart and the
lungs.

Defibrillation—A procedure to stop the type of
irregular heart beat called ventricular fibrillation,
usually by using electric shock.

Resuscitation—Bringing a person back to life after
an apparent death or in cases of impending death.

Ventricular fibrillation—An irregular heartbeat
where the heart beats very fast but ineffectively. Ven-
tricular fibrillation is fatal if not quickly corrected.

OTHER

American Heart Association. <http://www.cpr-ecc.org/> and
<http://www.americanheart.org/Heart_and_Stroke_A_7Z
Guide/cprs.html>.

Columbia Presbyterian Medical Center. <http://cpmcnet.
columbia.edu/texts/guide/hmg13_0001.html>.

Learn CPR. <http://www.learn-cpr.com>.

National Registry of Cardiopulmonary Resuscitation. <http://
WWW.nrepr.org/>.

University of Washington School of Medicine. <http://depts.
washington.edu/learncpr/>.

L. Fleming Fallon, Jr., MD, DrPH

I Cardioversion
Definition

Cardioversion refers to the process of restoring the
heart’s normal rhythm by applying a controlled electric
shock to the exterior of the chest.

Purpose

When the heart beats too fast, blood no longer circu-
lates effectively in the body. Cardioversion is used to
stop this abnormal beating so that the heart can begin
normal rhythm and pump more efficiently.

Precautions

Not all unusual heart rhythms (called arrhythmias)
are dangerous or fatal. Atrial fibrillation and atrial flutter
often revert to normal rhythms without the need for car-
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Carotid sinus massage

KEY TERMS

Atrial fibrillation—A condition in which the
upper chamber of the heart quivers instead of
pumping in an organized way.

Atrial flutter—A rapid pulsation of the upper
chamber of the heart that interferes with normal
function.

Ventricular fibrillation—A condition in which the
lower chamber of the heart quivers instead of
pumping in an organized way.
Ventricular tachycardia—A rapid heart beat, usu-
ally over 100 beats per minute.

dioversion. Healthcare providers may also try to correct
the heart rhythm with medication or recommend a lifestyle
change before trying cardioversion. However, ventricular
tachycardia lasting more than 30 seconds and ventricu-
lar fibrillation require immediate cardioversion.

Description

Elective cardioversion is usually scheduled ahead of
time. After arriving at the hospital, an intravenous (IV)
catheter will be placed in the arm and oxygen will be
given through a face mask. A short-acting general anes-
thetic will be administered through the vein. During the
two or three minutes of anesthesia, the doctor will apply
two paddles to the exterior of the chest and administer
the electric shock. It may be necessary to give the shock
two or three times to obtain normal rhythm.

Preparation

Medication to thin the blood is usually given for at
least three weeks before elective cardioversion. Food
intake should be stopped eight hours before the procedure.

Aftercare

Medical personnel will monitor the heart rhythm for
a few hours, after which the patient is usually sent home.
It is advisable to arrange for transportation home,
because drowsiness may last several hours. The doctor
may prescribe anti-arrhythmic medication to prevent the
abnormal rhythm from returning.

Risks

Cardioverters have been in use for many years and
the risks are few. Those unlikely risks that remain
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include those instances when the device delivers greater
or lesser power than expected or when power setting and
control knobs are not set correctly. Unfortunately, in a
number of cases, the heart prefers its abnormal rhythm
and reverts to it despite cardioversion.

Normal results

Most cardioversions are successful and, at least for a
time, restore the normal heart rhythm.

Resources

BOOKS

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti-
mate Guide to Heart Health. New York: William Morrow
and Co., Inc., 1993.

ORGANIZATIONS
American Heart Association. 7320 Greenville Ave. Dallas, TX
75231. (214) 373-6300. <http://www.americanheart.org>.

Dorothy Elinor Stonely

Carisoprodol see Muscle relaxants
Carotid artery surgery see Endarterectomy

Carotid Doppler ultrasound see Doppler
ultrasonography

Carotid endarterectomy see Endarterectomy

I Carotid sinus massage
Definition

Carotid sinus massage involves rubbing the large
part of the arterial wall at the point where the common
carotid artery, located in the neck, divides into its two
main branches.

Purpose

Sinus, in this case, means an area in a blood vessel
that is bigger than the rest of the vessel. This is a normal
dilation of the vessel. Located in the neck just below the
angle of the jaw, the carotid sinus sits above the point
where the carotid artery divides into its two main branch-
es. Rubbing the carotid sinus stimulates an area in the
artery wall that contains nerve endings. These nerves
respond to changes in blood pressure and are capable of
slowing the heart rate. The response to this simple proce-
dure often slows a rapid heart rate (for example, atrial
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Angina pectoris—Chest pain usually caused by a
lack of oxygen in the heart muscle.

Arrhythmia—Any deviation from a normal heart
beat.

Atrial fibrillation—A condition in which the
upper chamber of the heart quivers instead of
pumping in an organized way.

Atrial flutter—Rapid, inefficient contraction of the
upper chamber of the heart.

Carotid artery—One of the major arteries supply-
ing blood to the head and neck.

Tachycardia—A rapid heart beat, usually over 100
beats per minute.

flutter or atrial tachycardia) and can provide important
diagnostic information to the physician.

Description

The patient will be asked to lie down, with the neck
fully extended and the head turned away from the side
being massaged. While watching an electrocardiogram
monitor, the doctor will gently touch the carotid sinus. If
there is no change in the heart rate on the monitor, the
pressure is applied more firmly with a gentle rotating
motion. After massaging one side of the neck, the mas-
sage will be repeated on the other side. Both sides of the
neck are never massaged at the same time.

Preparation

No special preparation is needed for carotid sinus
massage.

Aftercare

No aftercare is required.

Risks

The physician must be sure there is no evidence of
blockage in the carotid artery before performing the pro-
cedure. Massage in a blocked area might cause a clot to
break loose and cause a stroke.

Normal results

Carotid sinus massage will slow the heart rate during
episodes of atrial flutter, fibrillation, and some tachycar-
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dias. It has been known to stop the arrhythmia complete-
ly. If the procedure is being done to help diagnose angi-
na pectoris, massaging the carotid sinus may make the
discomfort go away.

Resources

BOOKS

McGood, Michael D., ed. Mayo Clinic Heart Book: The Ulti-
mate Guide to Heart Health. New York: William Morrow
and Co., Inc., 1993.

Dorothy Elinor Stonely

I Carpal tunnel syndrome
Definition

Carpal tunnel syndrome is a disorder caused by
compression at the wrist of the median nerve supplying
the hand, causing numbness and tingling.

Description

The carpal tunnel is an area in the wrist where the
bones and ligaments create a small passageway for the
median nerve. The median nerve is responsible for both
sensation and movement in the hand, in particular the
thumb and first three fingers. When the median nerve is
compressed, an individual’s hand will feel as if it has
“gone to sleep.”

Women between the ages of 30 and 60 have the
highest rates of carpal tunnel syndrome. Research has
demonstrated that carpal tunnel syndrome is a very sig-
nificant cause of missed work days due to pain. In 1995,
about $270 million was spent on sick days taken for pain
from repetitive motion injuries.

Causes and symptoms

Compression of the median nerve in the wrist can
occur during a number of different conditions, particular-
ly those conditions which lead to changes in fluid accu-
mulation throughout the body. Because the area of the
wrist through which the median nerve passes is very nar-
row, any swelling in the area will lead to pressure on the
median nerve. This pressure will ultimately interfere
with the nerve’s ability to function normally. Pregnancy,
obesity, arthritis, certain thyroid conditions, diabetes,
and certain pituitary abnormalities all predispose to
carpal tunnel syndrome. Other conditions which increase
the risk for carpal tunnel syndrome include some forms
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Carpal tunnel syndrome

Carpal tunnel ligament

Median nerve

Median nerve

The most severe cases of carpal tunnel syndrome may
require surgery to decrease the compression of the median
nerve and restore its normal function. This procedure
involves severing the ligament that crosses the wrist, thus
allowing the median nerve more room and decreasing com-
pression. (lllustration by Electronic lllustrators Group.)

of arthritis and various injuries to the arm and wrist
(including fractures, sprains, and dislocations). Further-
more, activities which cause an individual to repeatedly
bend the wrist inward toward the forearm can predispose
to carpal tunnel syndrome. Certain jobs which require
repeated strong wrist motions carry a relatively high risk
of carpal tunnel syndrome. Injuries of this type are
referred to as “repetitive motion” injuries, and are more
frequent among secretaries doing a lot of typing, people
working at computer keyboards or cash registers, factory
workers, and some musicians.

Symptoms of carpal tunnel syndrome include numb-
ness, burning, tingling, and a prickly pin-like sensation
over the palm surface of the hand, and into the thumb,
forefinger, middle finger, and half of the ring finger.
Some individuals notice a shooting pain which goes from
the wrist up the arm, or down into the hand and fingers.
With continued median nerve compression, an individual
may begin to experience muscle weakness, making it dif-
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ficult to open jars and hold objects with the affected
hand. Eventually, the muscles of the hand served by the
median nerve may begin to grow noticeably smaller
(atrophy), especially the fleshy part of the thumb.
Untreated, carpal tunnel syndrome may eventually result
in permanent weakness, loss of sensation, or even paral-
ysis of the thumb and fingers of the affected hand.

Diagnosis

The diagnosis of carpal tunnel syndrome is made in
part by checking to see whether the patient’s symptoms
can be brought on by holding his or her hand in position
with wrist bent for about a minute. Wrist x rays are often
taken to rule out the possibility of a tumor causing pres-
sure on the median nerve. A physician examining a patient
suspected of having carpal tunnel syndrome will perform a
variety of simple tests to measure muscle strength and sen-
sation in the affected hand and arm. Further testing might
include electromyographic or nerve conduction velocity
testing to determine the exact severity of nerve damage.
These tests involve stimulating the median nerve with
electricity and measuring the resulting speed and strength
of the muscle response, as well as recording speed of
nerve transmission across the carpel tunnel.

Treatment

Carpal tunnel syndrome is initially treated with
splints, which support the wrist and prevent it from flex-
ing inward into the position which exacerbates median
nerve compression. Some people get significant relief by
wearing such splints to sleep at night, while others will
need to wear the splints all day, especially if they are per-
forming jobs which stress the wrist. Ibuprofen or other
nonsteroidal anti-inflammatory drugs may be pre-
scribed to decrease pain and swelling. When carpal tun-
nel syndrome is more advanced, injection of steroids into
the wrist to decrease inflammation may be necessary.

The most severe cases of carpal tunnel syndrome
may require surgery to decrease the compression of the
median nerve and restore its normal function. Such a
repair involves cutting that ligament which crosses the
wrist, thus allowing the median nerve more room and
decreasing compression. This surgery is done almost
exclusively on an outpatient basis and is often performed
without the patient having to be made unconscious. Care-
ful injection of numbing medicines (local anesthesia) or
nerve blocks (the injection of anesthetics directly into the
nerve) create sufficient numbness to allow the surgery to
be performed painlessly, without the risks associated with
general anesthesia. Recovery from this type of surgery is
usually quick and without complications.
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KEY TERMS

Carpal tunnel—A passageway in the wrist, created
by the bones and ligaments of the wrist, through
which the median nerve passes.

Electromyography—A type of test in which a
nerve’s function is tested by stimulating a nerve
with electricity, and then measuring the speed and
strength of the corresponding muscle’s response.

Median nerve—A nerve which runs through the
wrist and into the hand. It provides sensation and
some movement to the hand, the thumb, the index
finger, the middle finger, and half of the ring finger.

Prognosis

Without treatment, continued pressure on the medi-
an nerve puts an individual at risk for permanent disabili-
ty in the affected hand. Most people are able to control
the symptoms of carpal tunnel syndrome with splinting
and anti-inflammatory agents. For those who go on to
require surgery, about 95% will have complete cessation
of symptoms.

Prevention

Prevention is generally aimed at becoming aware of
the repetitive motions which one must make which could
put the wrist into a bent position. People who must work
long hours at a computer keyboard, for example, may need
to take advantage of recent advances in “ergonomics,”’
which try to position the keyboard and computer compo-
nents in a way that increases efficiency and decreases
stress. Early use of a splint may also be helpful for people
whose jobs increase the risk of carpal tunnel syndrome.

Resources

BOOKS

Asbury, Arthur K. “Carpal Tunnel Syndrome.” In Harrison’s
Principles of Internal Medicine, ed. Anthony S. Fauci, et
al. New York: McGraw-Hill, 1997.

Crouch, Tammy. Carpal Tunnel Syndrome and Repetitive
Stress Injuries. Berkeley: Frog, 1995.

PERIODICALS

Brody, Jane E. “Experts on Carpal Tunnel Syndrome Say that
Conservative Treatment is the Best First Approach.” The
New York Times 119 (28 Feb.1996): B9+.

“Carpal Tunnel Syndrome.” Postgraduate Medicine 98 no. 3
(Sept. 1995): 216.

Glazer, Sarah. “Repetitive Stress Injury: A Modern Malady.”
The Washington Post 110 (12 Mar. 1996): WH12.
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Seiler, John Gray. “Carpal Tunnel Syndrome: Update on Diag-
nostic Testing and Treatment Options.” Consultant 37 no.
5 (May 1997): 1233+.

Rosalyn Carson-DeWitt, MD

Casts see Immobilization
CAT scan see Computed tomography scans
Cat-bite infection see Animal bite infections

I Cat-scratch disease
Definition

Cat-scratch disease is an uncommon infection that
typically results from a cat’s scratch or bite. Most suffer-
ers experience only moderate discomfort and find that
their symptoms clear up without any lasting harm after a
few weeks or months. Professional medical treatment is
rarely needed.

Description

Cat-scratch disease (also called cat-scratch fever) is
caused by the Bartonella henselae bacterium, which is
found in cats around the world and is transmitted from
cat to cat by fleas. Researchers have discovered that large
numbers of North American cats carry antibodies for the
disease (meaning that the cats have been infected at some
point in their lives). Some parts of North America have
much higher rates of cat infection than others, however.
Bartonella henselae is uncommon or absent in cold cli-
mates, which fleas have difficulty tolerating, but preva-
lent in warm, humid places such as Memphis, Tennessee,
where antibodies were found in 71% of the cats tested.
The bacterium, which remains in a cat’s bloodstream for
several months after infection, seems to be harmless to
most cats, and normally an infected cat will not display
any symptoms. Kittens (cats less than one year old) are
more likely than adult cats to be carrying the infection.

Bartonella henselae can infect people who are
scratched or (more rarely) bitten or licked by a cat. It
cannot be passed from person to person. Although cats
are popular pets found in about 30% of American house-
holds, human infection appears to be rare. One study
estimated that for every 100,000 Americans there are
only 2.5 cases of cat-scratch disease each year (2.5/
100,000). It is also unusual for more than one family
member to become ill; a Florida investigation discovered
multiple cases in only 3.5% of the families studied. Chil-
dren and teenagers appear to be the most likely victims
of cat-scratch disease, although the possibility exists that
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Cat-scratch disease

KEY TERMS

Acetaminophen—A drug for relieving pain and
fever.

AIDS—Acquired immunodeficiency syndrome. A
disease that attacks the immune system.

Antibiotics—A category of manufactured sub-
stances used to combat infection.

Antibodies—Special substances created by the
body to combat infection.

Bacterium—A tiny organism. Some bacteria cause
disease.

Hepatitis—A disease that inflames the liver.

Immune system—A body system that combats dis-
ease.

Immunocompromised—Having a damaged immune
system.

Lymph nodes—Small, kidney-shaped organs that
filter a fluid called lymph.

Pneumonia—A disease that inflames the lungs.
Pus—A thick yellowish or greenish fluid.

the disease may be more common among adults than pre-
viously thought.

Causes and symptoms

The first sign of cat-scratch disease may be a small
blister at the site of a scratch or bite three to 10 days after
injury. The blister (which sometimes contains pus) often
looks like an insect bite and is usually found on the hands,
arms, or head. Within two weeks of the blister’s appear-
ance, lymph nodes near the site of injury become swollen.
Often the infected person develops a fever or experiences
fatigue or headaches. The symptoms usually disappear
within a month, although the lymph nodes may remain
swollen for several months. Hepatitis, pneumonia, and
other dangerous complications can arise, but the likelihood
of cat-scratch disease posing a serious threat to health is
very small. AIDS patients and other immunocompromised
people face the greatest risk of dangerous complications.

Occasionally, the symptoms of cat-scratch disease take
the form of what is called Parinaud’s oculoglandular syn-
drome. In such cases, a small sore develops on the palpe-
bral conjunctiva (the membrane lining the inner eyelid),
and is often accompanied by conjunctivitis (inflammation
of the membrane) and swollen lymph nodes in front of the
ear. Researchers suspect that the first step in the develop-
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ment of Parinaud’s oculoglandular syndrome occurs when
Bartonella henselae bacteria pass from a cat’s saliva to its
fur during grooming. Rubbing one’s eyes after handling the
cat then transmits the bacteria to the conjunctiva.

Diagnosis

A family doctor should be called whenever a cat
scratch or bite fails to heal normally or is followed by a
persistent fever or other unusual symptoms such as long-
lasting bone or joint pain. The appearance of painful and
swollen lymph nodes is another reason for consulting a
doctor. When cat-scratch disease is suspected, the doctor
will ask about a history of exposure to cats and look for
evidence of a cat scratch or bite and swollen lymph
nodes. A blood test for Bartonella henselae may be
ordered to confirm the doctor’s diagnosis.

Treatment

For otherwise healthy people, rest and over-the-
counter medications for reducing fever and discomfort
(such as acetaminophen) while waiting for the disease
to run its course are usually all that is necessary. Antibi-
otics are prescribed in some cases, particularly when
complications occur or the lymph nodes remain swollen
and painful for more than two or three months, but there
is no agreement among doctors about when and how they
should be used. If a lymph node becomes very swollen
and painful, the family doctor may decide to drain it.

Prognosis

Most people recover completely from a bout of cat-
scratch disease. Further attacks are rare.

Prevention

Certain common-sense precautions can be taken to
guard against the disease. Scratches and bites should be
washed immediately with soap and water, and it is never
a good idea to rub one’s eyes after handling a cat without
first washing one’s hands. Children should be told not to
play with stray cats or make cats angry. Immunocompro-
mised people should avoid owning kittens, which are
more likely than adult cats to be infectious. Because cat-
scratch disease is usually not a life-threatening illness
and people tend to form strong emotional bonds with
their cats, doctors do not recommend getting rid of a cat
suspected of carrying the disease.

Resources

BOOKS
Tompkins, Lucy Stuart. “Bartonella Infections, Including Cat-
Scratch Disease.” In Harrison’s Principles of Internal
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Medicine, ed. Anthony S. Fauci, et al. New York:
McGraw-Hill, 1997.

PERIODICALS
Smith, David L. “Cat-Scratch Disease and Related Clinical Syn-
dromes.” American Family Physician (Apr. 1997): 1783+.
Howard Baker

Cat-scratch fever see Cat-scratch disease

I Cataract surgery
Definition

Cataract surgery is a procedure performed to remove
a cloudy lens from the eye; usually an intraocular lens is
implanted at the same time.

Purpose

The purpose of cataract surgery is to restore clear
vision. It is indicated when cloudy vision due to
cataracts has progressed to such an extent that it inter-
feres with normal daily activities.

Precautions

Cataract surgery is not performed on both eyes at
once. To avoid risking blindness in both eyes in the
event of infection or other catastrophe, the first eye is
allowed to heal before the cataract is removed from the
second eye.

The presence of cataracts can mask additional eye
problems, such as retinal damage, that neither doctors
nor patients are aware of prior to surgery. Since such
conditions will continue to impair sight after cataract
removal if they are not identified and treated, the eventu-
al outcome of cataract surgery will depend on the out-
come of other problems.

In 1997 and 1998, evidence that cataract surgery can
contribute to the progression of age-related macular
degeneration (ARMD) was published. ARMD is the
degeneration of the central part of the retina. According-
ly, ARMD patients with cataracts must weigh the risks of
the loss of central vision, within four or five years,
against short-term improvement. When an ARMD
patient chooses cataract surgery, the surgeon should
shield the retina against bright light to protect it from
possible light-induced damage during surgery and install
an intraocular lens capable of absorbing ultraviolet and
blue light, which seem to do the most damage.
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Age-related macular degeneration (ARMD)—
Degeneration of the macula (the central part of the
retina where the rods and cones are most dense)
that leads to loss of central vision in people over 60.

Cataract—Progressive opacity or clouding of an
eye lens, which obstructs the passage of light to
the retina.

Cornea—Clear outer covering of the front of the eye.

Intraocular lens—Lens made of silicone or plastic
placed within the eye; can be corrective.

Retina—Innermost layer at the back of the eye,
which contains light receptors, the rods and cones.

Description

There are two types of cataract surgery: intracapsular
and extracapsular. Intracapsular surgery is the removal of
both the lens and the thin capsule that surround them.
This type of surgery was common before 1980, but has
since been displaced by extracapsular surgery. Removal
of the capsule requires a large incision and doesn’t allow
comfortable intraocular lens implantation. Thus, people
who undergo intracapsular cataract surgery have long
recovery periods and have to wear very thick glasses.

Extracapsular cataract surgery is the removal of
the lens where the capsule is left in place. Each year in
the United States, over a million cataracts are removed
this way.

There are two methods for extracapsular cataract
surgery. The usual technique is phacoemulsification. A
tiny incision (about 0.12 in or 3 mm long) is made next
to the cornea (the eye’s outer covering), and an ultrasonic
probe is used to break the cataract into minute pieces,
which are then removed by suction. When the lens is too
hard to be emulsified ultrasonically, the surgeon will use
a different extracapsular technique requiring a larger
incision. An incision about 0.37 in (9 mm) long is made,
and the whole lens (without its capsule) is removed
through the incision. Both kinds of extracapsular extrac-
tion leave the back of the capsule intact, so a silicone or
plastic intraocular lens can be stably implanted in about
the same location as the original lens.

The surgery takes about 30-60 minutes per eye.
Preparation

Patients must have a pre-operation eye examination,
which will include ultrasound analysis to make sure the
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Cataract surgery

Cataract surgery in progress. (Photograph by David Sutton/Zuma Images, The Stock Market. Reproduced by permission.)

retina (the innermost layer of the eye, containing the light
receptors) is intact and also to measure eye curvature so
that a lens with the proper correction can be implanted.
The patient will also have a pre-operative physical exam-
ination. In addition, patients start a course of antibiotic
eye drops or ointment the day before surgery.

Aftercare

Proper post-operative care is especially important after
cataract surgery. Patients will need someone to drive them
home after the surgery and should not bend over or do any-
thing strenuous for about two weeks. They should refrain
from rubbing the eye, should wear glasses to protect their
eye, and should wear a shield while sleeping so the eye
won’t be rubbed or bumped accidentally. The patient will
usually continue their antibiotic for two to three weeks and
will also take anti-inflammatory medication for about the
same length of time. If the patient experiences inflamma-
tion, redness, or pain, they should seek immediate medical
treatment to avoid serious complications.

Risks

Cataract surgery itself is quite safe; over 90% of the
time, there are no complications. Possible complications
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include intraocular infection (endophthalmitis), central
retinal inflammation (macular edema), post-operative
glaucoma, retinal detachment, bleeding under the reti-
na (choroidal hemorrhage), and tiny lens fragments in
the back (vitreous) cavity of the eye, all of which can
lead to loss of sight.

Normal results

Ordinarily, patients experience improved visual acu-
ity and improved perception of the vividness of colors,
leading to increased abilities in many activities, including
reading, needlework, driving, golf, and tennis, for exam-
ple. In addition, sometimes implanted corrective lenses
eliminate the need for eyeglasses or contact lenses.

Resources

BOOKS

Salmans, Sandra. Your Eyes: Questions You Have. Answers You
Need. Allentown, PA: People’s Medical Society, 1996.

Shulman, Julius. Cataracts. New York: St. Martin’s Press, 1995.

ORGANIZATIONS

American Academy of Ophthalmology. 655 Beach Street, P.O.
Box 7424, San Francisco, CA 94120-7424. <http://www.
eyenet.org>.
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American Society of Cataract and Refractive Surgery. 4000
Legato Road, Suite 850, Fairfax, VA 22033-4055. (703)
591-2220. <http://www.ascrs.org>.

OTHER

“Cataract in Adults: A Patient’s Guide.” National Library of
Medicine Page. <http://text.nlm.nih.gov>.
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I Cataracts
Definition

A cataract is a cloudiness or opacity in the normally
transparent crystalline lens of the eye. This cloudiness
can cause a decrease in vision and may lead to eventual
blindness.

Description

The human eye has several parts. The outer layer of
the eyeball consists of a transparent dome-shaped cornea
and an opaque, white sclera. The cornea and sclera help
protect the eye. The next layer includes the iris, pupil, and
ciliary body. The iris is the colored part of the eye and the
pupil is the small dark round hole in the middle of the iris.
The pupil and iris allow light into the eye. The ciliary body
contains muscles that help in the eye’s focusing ability.
The lens lies behind the pupil and iris. It is covered by a
cellophane-like capsule. The lens is normally transparent,
elliptical in shape, and somewhat elastic. This elasticity
allows the lens to focus on both near and far objects. The
lens is attached to the ciliary body by fibers (zonules of
Zinn). Muscles in the ciliary body act on the zonules,
which then change the shape of the lens. This process is
called accommodation—the lens focuses images to help
make vision clear. As people age, the lens hardens and
changes shape less easily. As a result, the accommodation
process becomes more difficult, making it harder to see
things up close. This generally occurs around the age of 40
and continues until about age 65. The condition is called
presbyopia. It is a normal condition of aging, generally
resulting in the need for reading glasses.

The lens is made up of approximately 35% protein
and 65% water. As people age, degenerative changes in
the lens’ proteins occur. Changes in the proteins, water
content, enzymes, and other chemicals are some of the
reasons for the formation of a cataract.

The major areas of the lens are the nucleus, the cor-
tex, and the capsule. The nucleus is in the center of the
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lens, the cortex surrounds the nucleus, and the capsule is
the outer layer. Opacities can occur in any area of the
lens. Cataracts, then, can be classified according to loca-
tion (nuclear, cortical, or posterior subcapular cataracts).
The density and location of the cataract determines the
amount of vision affected. If the cataract forms in the area
of the lens directly behind the pupil, vision may be signif-
icantly impaired. A cataract that occurs on the outer edges
or side of the lens will create less of a visual problem.

Cataracts in the elderly are so common that they are
thought to be a normal part of the aging process.
Between the ages of 52 and 64, there is a 50% chance of
having a cataract, while at least 70% of those 70 and
older are affected. Cataracts associated with aging (senile
or age-related cataracts) most often occur in both eyes,
with each cataract progressing at a different rate. Initial-
ly, cataracts may not affect vision. If the cataract remains
small or at the periphery of the lens, the visual changes
may be minor.

Cataracts that occur in people other than the elderly
are much less common. Congenital cataracts occur very
rarely in newborns. Genetic defects or an infection or
disease in the mother during pregnancy are among the
causes of congenital cataracts. Traumatic cataracts may
develop after a foreign body or trauma injures the lens or
eye. Systemic illnesses, such as diabetes, may result in
cataracts. Cataracts can also occur secondary to other eye
diseases—for example, an inflammation of the inner
layer of the eye (uveitis) or glaucoma. Such cataracts are
called complicated cataracts. Toxic cataracts result from
chemical toxicity, such as steroid use. Cataracts can also
result from exposure to the sun’s ultraviolet (UV) rays.

Causes and symptoms

Recent studies have been conducted to try to deter-
mine whether diet or the use of vitamins might have an
effect on the formation of cataracts in older people. The
results have been mixed, with some studies finding that
there is a connection and other studies finding none.
Much interest has been focused on the use of antioxidant
supplements as a protection against cataracts. Antioxidant
vitamins such as vitamins A, C, E and beta-carotene help
the body clean-up oxygen-free radicals. Some vitamins
are marketed specifically for the eyes. Patients should
speak to their doctors about the use of such vitamins.

Smoking and alcohol intake have been implicated in
cataract formation. Some studies have determined that a
diet high in fat will increase the likelihood of cataract
formation, while an increase in foods rich in antioxidants
will reduce the incidence. More research is needed to
determine if diet, smoking, alcohol consumption, or vita-
mins have any connection to the formation of cataracts.
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Cataracts

A dense cataract on lens of eye. (Photograph by Margaret
Cubberly, Phototake NYC. Reproduced by permission.)

There are several common symptoms of cataracts:
« gradual, painless onset of blurry, filmy, or fuzzy vision
* poor central vision
« frequent changes in eyeglass prescription
« changes in color vision

« increased glare from lights, especially oncoming head-
lights when driving at night

* “second sight” improvement in near vision (no longer
needing reading glasses), but a decrease in distance
vision

e poor vision in sunlight

 presence of a milky whiteness in the pupil as the
cataract progresses.

Diagnosis

Both ophthalmologists and optometrists may detect
and monitor cataract growth and prescribe prescription
lenses for visual deficits. However, only an ophthalmolo-
gist can perform cataract extraction.

Cataracts are easily diagnosed from the reporting of
symptoms, a visual acuity exam using an eye chart, and
by examination of the eye itself. Shining a penlight into
the pupil may reveal opacities or a color change of the
lens even before visual symptoms have developed. An
instrument called a slit lamp is basically a large micro-
scope. This lets the doctor examine the front of the eye
and the lens. The slit lamp helps the doctor determine the
location of the cataract.

Some other diagnostic tests may be used to deter-
mine if cataracts are present or how well the patient may
potentially see after surgery. These include a glare test,
potential vision test, and contrast sensitivity test.
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Treatment

For cataracts that cause no symptoms or only minor
visual changes, no treatment may be necessary. Continued
monitoring and assessment of the cataract is needed by an
ophthalmologist or optometrist at scheduled office visits.
Increased strength in prescription eyeglasses or contact
lenses may be helpful. This may be all that is required if
the cataract does not reduce the patient’s quality of life.

Cataract surgery—the only option for patients whose
cataracts interfere with vision to the extent of affecting
their daily lives—is the most frequently performed surgery
in the United States. It generally improves vision in over
90% of patients. Some people have heard that a cataract
should be “ripe” before being removed. A “ripe” or mature
cataract is when the lens is completely opaque. Most
cataracts are removed before they reach that stage. Some-
times cataracts need to be removed so that the doctor can
examine the back of the eye more carefully. This is impor-
tant in patients with diseases that may affect the eye. If
cataracts are present in both eyes, only one eye at a time
should be operated on. Healing occurs in the first eye
before the second cataract is removed, sometimes as early
as the following week. A final eyeglass prescription is usu-
ally given about four to six weeks after surgery. Patients
will still need reading glasses. The overall health of the
patient needs to be considered in making the decision to
operate. However, age alone need not preclude effective
surgical treatment of cataracts. People in their 90s can
have successful return of vision after cataract surgery.

Surgery to remove cataracts is generally an outpa-
tient procedure. A local anesthetic is used and the proce-
dure lasts about an hour. Removal of the cloudy lens can
be done by several different procedures. The three types
of cataract surgery available are:

« Extracapsular cataract extraction. This type of cataract
extraction is the most common. The lens and the front
portion of the capsule are removed. The back part of the
capsule remains, providing strength to the eye.

o Intracapsular cataract extraction. The lens and the
entire capsule are removed. This method carries an
increased risk for detachment of the retina and swelling
after surgery. It is rarely used.

 Phacoemulsification. This type of extracapsular extrac-
tion needs a very small incision, resulting in faster heal-
ing. Ultrasonic vibration is applied to the lens to break
it up into very small pieces which are then aspirated out
of the eye with suction by the ophthalmologist.

A replacement lens is usually inserted at the time of
the surgery. A plastic artificial lens called an intraocular
lens (IOL) is placed in the remaining posterior lens cap-
sule of the eye. When the intracapsular extraction
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method is used, an IOL may be clipped onto the iris.
Contact lenses and cataract glasses (aphakic lenses) are
prescribed if an IOL was not inserted. A folding IOL is
used when phacoemulsification is performed to accom-
modate the small incision.

Antibiotic drops to prevent infection and steroids to
reduce inflammation are prescribed after surgery. An eye
shield or glasses during the day will protect the eye from
injury while it heals. During the night, an eye shield is
worn. The patient returns to the doctor the day after
surgery for assessment, with several follow-up visits over
the next two months to monitor the healing process.

Prognosis

The success rate of cataract extraction is very high,
with a good prognosis. A visual acuity of 20/40 or better
may be achieved. If an extracapsular cataract extraction
was performed, a secondary cataract may develop in the
remaining back portion of the capsule. This can occur one
to two years after surgery. YAG capsulotomy is most often
used for this type of cataract. YAG stands for yttrium alu-
minum garnet, the name of the laser used for this proce-
dure. This is a painless outpatient procedure and requires
no incision. The laser beam makes a small opening in the
remaining back part of the capsule, allowing light through.

In a very small percentage (3—5%) of surgical cataract
extractions, complications occur. Infections, swelling of
the cornea (edema), bleeding, retinal detachment, and
the onset of glaucoma have been reported. Some problems
may occur one to two days, or even several weeks, after
surgery. Any haziness, redness, decrease in vision, nausea,
or pain should be reported to the surgeon immediately.

Prevention

Preventive measures emphasize protecting the eyes
from UV radiation by wearing glasses with a special coating
to protect against UV rays. Dark lenses alone are not suffi-
cient. The lenses must protect against UV light (specifically,
UV-A and UV-B). Antioxidants may also provide some pro-
tection by reducing free radicals that can damage lens pro-
teins. A healthy diet rich in sources of antioxidants, includ-
ing citrus fruits, sweet potatoes, carrots, green leafy vegeta-
bles, and/or vitamin supplements may be helpful. When tak-
ing certain medications, such as steroids, more frequent eye
exams may be necessary. Patients should speak to their doc-
tors to see if medications may affect their eyes.

Resources

BOOKS

“Cataract.” In Medical-Surgical Nursing: Concepts and Clini-
cal Practice. 5th ed. Ed. Wilma J. Phipps, et al. St. Louis:
Mosby-Year Book, Inc., 1995.

GALE ENCYCLOPEDIA OF MEDICINE 2

KEY TERMS

Aphakia—Absence of the lens of the eye.

Ciliary body—A structure in the eye that contains
muscles which will affect the focusing of the lens.

Glaucoma—Disease of the eye characterized by
increased pressure of the fluid inside the eye.
Untreated, glaucoma can lead to blindness.

Phacoemulsification—Surgical procedure to
remove a cataract using sound waves to disinte-
grate the lens which is then removed by suction.

Retina—The innermost layer of the eyeball. Images
focused onto the retina are then sent to the brain.

Ultraviolet radiation (UV)—Invisible light rays
which may be responsible for sunburns, skin can-
cers, and cataract formation.

Uveitis—Inflammation of the uvea. The uvea is a
continuous layer of tissue which consists of the
iris, the ciliary body, and the choroid. The uvea
lies between the retina and sclera.

PERIODICALS
“Cataracts.” Well-Connected Health Report 26 (31 May 1997).

ORGANIZATIONS

American Academy of Ophthalmology. 655 Beach Street, P.O.
Box 7424, San Francisco, CA 94120-7424. <http://www.
eyenet.org>.

American Optometric Association. 243 North Lindbergh Blvd.,
St. Louis, MO 63141. (314) 991-4100. <http://www.
aoanet.org>.

The Lighthouse. 111 East 59th St., New York, NY 10022.
(800) 334-5497. <http://www.lighthouse.org>.

Prevent Blindness America. 500 East Remington Road,
Schaumburg, IL 60173. (800) 331-2020. <http://www.
preventblindness.org>.

Cynthia L. Frozena, RN

I Catatonia
Definition

Catatonia is a condition marked by changes in mus-
cle tone or activity associated with a large number of
serious mental and physical illnesses. There are two dis-
tinct sets of symptoms that are characteristic of this con-
dition. In catatonic stupor the individual experiences a
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Catatonia

deficit of motor (movement) activity that can render
him/her motionless. Catatonic excitement, or excessive
movement, is associated with violent behavior directed
toward oneself or others.

Features of catatonia may also be seen in Neuroleptic
Malignant Syndrome (NMS) which is an uncommon (but
potentially lethal) reaction to some medications used to
treat major mental illnesses. NMS is considered a medical
emergency since 25% of untreated cases result in death.
Catatonia can also be present in individuals suffering
from a number of other physical and emotional conditions
such as drug intoxication, depression, and schizophrenia.
It is most commonly associated with mood disorders.

Description

In catatonic stupor, motor activity may be reduced to
zero. Individuals avoid bathing and grooming, make little
or no eye contact with others, may be mute and rigid, and
initiate no social behaviors. In catatonic excitement the
individual is extremely hyperactive although the activity
seems to have no purpose. Violence toward him/herself
or others may also be seen.

NMS is observed as a dangerous side effect associat-
ed with certain neuroleptic (antipsychotic) drugs such as
haloperidol (Haldol). It comes on suddenly and is char-
acterized by stiffening of the muscles, fever, confusion
and heavy sweating.

Catatonia can also be categorized as intrinsic or
extrinsic. If the condition has an identifiable cause, it is
designated as extrinsic. If no cause can be determined
following physical examination, laboratory testing, and
history taking, the illness is considered to be intrinsic.

Causes and symptoms

The causes of catatonia are largely unknown
although research indicates that brain structure and func-
tion are altered in this condition. While this and other
information point to a physical cause, none has yet been
proven. A variety of medical conditions also may lead to
catatonia including head trauma, cerebrovascular disease,
encephalitis, and certain metabolic disorders. NMS is an
adverse side effect of certain antipsychotic drugs.

A variety of symptoms are associated with catatonia.
Among the more common are echopraxia (imitation of
the gestures of others) and echolalia (parrot-like repeti-
tion of words spoken by others). Other signs and symp-
toms include violence directed toward him/herself, the
assumption of inappropriate posture, selective mutism,
negativism, facial grimaces, and animal-like noises.

Catatonic stupor is marked by immobility and a behav-
ior known as cerea flexibilitas (waxy flexibility) in which
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KEY TERMS

Barbiturates—A group of medicines that slow
breathing and lower the body temperature and
blood pressure. They can be habit forming and are
now used chiefly for anesthesia.

Benzodiazipines—This group of medicines is used
to help reduce anxiety (especially before surgery)
and to help people sleep.

Electroconvulsive therapy—This type of therapy is
used to treat major depression and severe mental
illness that does not respond to medications. A
measured dose of electricity is introduced into the
brain in order to produce a convulsion. Electro-
convulsive therapy is safe and effective.

Mutism—The inability or refusal to speak.

Negativism—Behavior characterized by resis-
tance, opposition, and refusal to cooperate with
requests, even the most reasonable ones.

Neuroleptic drugs—Antipsychotic drugs, includ-
ing major tranquilizers, used in the treatment of
psychoses like schizophrenia.

the individual can be made to assume bizarre (and some-
times painful) postures that they will maintain for extended
periods of time. The individual may become dehydrated and
malnourished because food and liquids are refused. In
extreme situations such individuals must be fed through a
tube. Catatonic excitement is characterized by hyperactivity
and violence; the individual may harm him/herself or oth-
ers. On rare occasions, isolation or restraint may be needed
to ensure the individual’s safety and the safety of others.

Diagnosis

Recognition of catatonia is made on the basis of specif-
ic movement symptoms. These include odd ways of walk-
ing such as walking on tiptoes or ritualistic pacing, and
rarely, hopping and skipping. Repetitive odd movements of
the fingers or hands, as well as imitating the speech or
movements of others also may indicate that catatonia is pre-
sent. There are no laboratory or other tests that can be used
to positively diagnose this condition, but medical and neuro-
logical tests are necessary to rule out underlying lesions or
disorders that may be causing the symptoms observed.

Treatment

Treatment of catatonia includes medications such as
benzodiazipines (which are the preferred treatment) and
rarely barbiturates. Antipsychotic drugs may be appropri-
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ate in some cases, but often cause catatonia to worsen. Elec-
troconvulsive therapy may prove beneficial for clients who
do not respond to medication. If these approaches are
unsuccessful, treatment will be redirected to attempts to
control the signs and symptoms of the illness.

Prognosis

Catatonia usually responds quickly to medication
interventions.

Prevention

There is currently no known way to prevent catatonia
because the cause has not yet been identified. Research
efforts continue to explore possible origins. Avoiding
excessive use of neuroleptic drugs can help minimize the
risk of developing catatonic-like symptoms.

Resources

BOOKS

Diagnostic and Statistical Manual for Mental Disorders. 4th
edition. Washington, DC: American Psychiatric Associa-
tion, 1994.

Frisch, Noreen Cavan, and Lawrence E. Frisch. Psychiatric Men-
tal Health Nursing. Albany, NY: Delmar Publishers, 1998.

Donald G. Barstow, RN

I Catecholamines tests
Definition

Catecholamines is a collective term for the hormones
epinephrine, norepinephrine, and dopamine. Manufac-
tured chiefly by the chromaffin cells of the adrenal
glands, these hormones are involved in readying the body
for the “fight-or-flight” response (also known as the alarm
reaction). When these hormones are released, the heart
beats stronger and faster, blood pressure rises, more blood
flows to the brain and muscles, the liver releases stores of
energy as a sugar the body can readily use (glucose), the
rate of breathing increases and airways widen, and diges-
tive activity slows. These reactions direct more oxygen
and fuel to the organs most active in responding to
stress—mainly the brain, heart, and skeletal muscles.

Purpose

Pheochromocytoma (a tumor of the chromaffin
cells of the adrenal gland) and tumors of the nervous sys-
tem (neuroblastomas, ganglioneuroblastomas, and gan-
glioneuromas) that affect hormone production can cause
excessive levels of different catecholamines to be secret-
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ed. This results in constant or intermittent high blood
pressure (hypertension). Episodes of high blood pres-
sure may be accompanied by symptoms such as
headache, sweating, palpitations, and anxiety. The cat-
echolamines test can be ordered, then, to determine if
high blood pressure and other symptoms are related to
improper hormone secretion and to identify the type of
tumor causing elevated catecholamine levels.

Description

The catecholamines test can be performed on either
blood or urine. If performed on blood, the test may
require one or two samples, depending on the physician’s
request. The first blood sample will be drawn after the
patient has been lying down in a warm, comfortable
environment for at least 30 minutes. If a second sample is
needed, the patient will be asked to stand for 10 minutes
before the blood is drawn. Instead of a venipuncture,
which can be stressful for the patient, possibly increasing
catecholamine levels in the blood, a plastic or rubber
tube-like device called a catheter may be used to collect
the blood samples. The catheter would be inserted in a
vein 24 hours in advance, eliminating the need for needle
punctures at the time of the test.

It may take up to a week for a lab to complete testing
of the samples. Because blood levels of catecholamines
commonly go up and down in response to such factors as
temperature, stress, postural change, diet, smoking, obe-
sity, and many drugs, abnormally high blood test results
should be confirmed with a 24-hour urine test. In addition,
catecholamine secretion from a tumor may not be steady,
but may occur periodically during the day, and potentially
could be missed when blood testing is used. The urine test
provides the laboratory with a specimen that reflects cate-
cholamine production over an entire 24-hour period. If
urine is tested, the patient or a healthcare worker must col-
lect all the urine passed over the 24-hour period.

Preparation

It is important that the patient refrain from using cer-
tain medications, especially cold or allergy remedies, for
two weeks before the test. Certain foods—including
bananas, avocados, cheese, coffee, tea, cocoa, beer,
licorice, citrus fruit, vanilla, and Chianti—must be avoid-
ed for 48 hours prior to testing. However, people should
be sure to get adequate amounts of vitamin C before the
test, because this vitamin is necessary for catecholamine
formation. The patient should be fasting (nothing to eat
or drink) for 10 to 24 hours before the blood test and
should not smoke for 24 hours beforehand. Some labora-
tories may call for additional restrictions. As much as
possible, the patient should try to avoid excessive physi-
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Catheter ablation

KEY TERMS

Dopamine—Dopamine is a precursor of epineph-
rine and norepinephrine.

Epinephrine—Epinephrine, also called adrenaline,
is a naturally occurring hormone released by the
adrenal glands in response to signals from the sym-
pathetic nervous system. These signals are triggered
by stress, exercise, or by emotions such as fear.

Ganglioneuroma—A ganglioneuroma is a tumor
composed of mature nerve cells.

Neuroblastoma—Neuroblastoma is a tumor of the
adrenal glands or sympathetic nervous system.
Neuroblastomas can range from being relatively
harmless to highly malignant.

Norepinephrine—Norepinephrine is a hormone
secreted by certain nerve endings of the sympa-
thetic nervous system, and by the medulla (center)
of the adrenal glands. Its primary function is to
help maintain a constant blood pressure by stimu-
lating certain blood vessels to constrict when the
blood pressure falls below normal.

Pheochromocytoma—A pheochromocytoma is a
tumor that originates from the adrenal gland’s
chromaffin cells, causing overproduction of cate-
cholamines, powerful hormones that induce high
blood pressure and other symptoms.

cal exercise and emotional stress before the test, because
either may alter test results by causing increased secre-
tion of epinephrine and norepinephrine.

Patients collecting their own 24-hour urine samples
will be given a container with special instructions. The
urine samples must be refrigerated.

Risks

Risks for the blood test are minimal, but may
include slight bleeding from the venipuncture site, faint-
ing or feeling lightheaded after blood is drawn, or blood
accumulating under the puncture site (hematoma). There
are no risks for the urine test.

Normal results

Reference ranges are laboratory-specific, vary accord-
ing to methodology of testing, and differ between blood
and urine samples. If testing is done by the method called
High Performance Liquid Chromatography (HPLC), typi-
cal values for blood and urine follow.
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Reference ranges for blood catecholamines

Supine (lying down): Epinephrine less than 50
pg/mL, norepinephrine less than 410 pg/mL, and
dopamine less than 90 pg/mL. Standing: Values for blood
specimens taken when the subject is standing are higher
than the ranges for supine posture for norepinephrine and
epinephrine, but not for dopamine.

Reference ranges for urine catecholamines

Epinephrine 0-20 microgram per 24 hours; norepi-
nephrine 15-80 microgram per 24 hours; dopamine
65—400 microgram per 24 hours.

Abnormal results

Depending on the results, high catecholamine levels
can indicate different conditions and/or causes:

* High catecholamine levels can help to verify pheochro-
mocytoma, neuroblastoma, or ganglioneuroma. An aid
to diagnosis is the fact that an adrenal medullary tumor
(pheochromocytoma) secretes epinephrine, whereas gan-
glioneuroma and neuroblastoma secrete norepinephrine.

» Elevations are possible with, but do not directly confirm,
thyroid disorders, low blood sugar (hypoglycemia), or
heart disease.

* Electroshock therapy, or shock resulting from hemor-
rhage or exposure to toxins, can raise catecholamine
levels.

e In the patient with normal or low baseline cate-
cholamine levels, failure to show an increase in the
sample taken after standing suggests an autonomic ner-
vous system dysfunction (the division of the nervous
system responsible for the automatic or unconscious
regulation of internal body functioning).

Resources

BOOKS

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse,
PA: Springhouse Corporation, 1995.

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New
York: Lexi-Comp Inc., 1996.

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and
Laboratory Tests. St. Louis: Mosby, Inc., 1998.

Janis O. Flores

I Catheter ablation
Definition
Catheter ablation of an irregular heartbeat involves

having a tube (a catheter) inserted into the heart through
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During catheter ablation, a long flexible tube called a catheter is inserted into a vein in the patient’s groin and guided toward
the heart. A special x-ray machine called a fluoroscope helps the electrophysiologist visualize correct placement. (Photo-

graph by Collette Placek. Reproduced by permission.)

which electrical energy is sent to either reset the heart-
beat or stop the heart from beating so a mechanical pace-
maker can be put in place.

Purpose

Irregular heartbeats can occur in healthy people
without causing any dangerous symptoms or requiring
medical attention. Slight changes in the normal patterns
of heartbeats often reset themselves without notice.

But when the heartbeat is greatly disrupted—either
because of traumatic injury, disease, hypertension,
surgery, or reduced blood flow to the heart caused by
blockages in the blood vessels that nourish the heart—
the condition must be recognized and treated immediate-
ly. Otherwise, it can be fatal.

Various drugs can be used to control and help reset
these abnormal heart rhythms (arrhythmias). The tech-
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nique of catheter ablation (meaning tube-guided removal)
is used to interrupt the abnormal contractions in the heart,
allowing normal heart beating to resume. Atrial fibrilla-
tion and flutter and Wolff-Parkinson-White syndrome
are two of the most common disorders treated with
catheter ablation.

Precautions

The improper correction of abnormal heartbeats can
cause additional arrhythmias and can be fatal. Abnormali-
ties in different areas of the heart cause different types of
irregular heartbeats; the type of arrhythmia must be clear-
ly defined before this procedure can be properly done.

Description

Catheter ablation involves delivering highly focused
heat (or radio frequency energy) to specific areas of the
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Catheter ablation

KEY TERMS

Fluoroscope—A specialized x-ray machine used
to visualize the placement of the catheter when
attempting to correct irregular heartbeats.

Pacemaker—An electrical device that has elec-
trodes attached to the heart to electrically stimu-
late the heart to beat normally. Pacemakers can be
internal (placed under the skin) or external, with
the electrodes placed on the skin or threaded
through a tube placed into the heart.

heart. Radio frequency energy is very rapidly alternating
electrical current that is produced at the tip of the
catheter that is placed inside the heart. At the same time
as the catheter is inserted, a second electrode is placed on
the patient’s skin. When the catheter is energized, the
body conducts the energy from the catheter’s tip, through
the heart and to the electrode on the skin’s surface, com-
pleting the circuit.

Although very little electricity is given off by the
catheter, the instrument does generate a large amount of
heat. This heat is absorbed by the heart tissue, causing a
small localized burn and destroying the tissue in contact
with the catheter tip; in this way, small regions of heart
tissue are burned in a controlled manner. This controlled
destruction of small sections of heart muscle actually
kills the nerve cells causing the irregular heartbeat, stop-
ping the nerve signals that are passing through this sec-
tion of the heart. This usually causes the irregular heart-
beat to be reset into a normal heartbeat.

Preparation

People can undergo this procedure by having gener-
al anesthesia or by taking medicines to make them
relaxed and sleepy (sedatives) along with painkillers.
Once the type of irregular heartbeat is identified and
these medicines are given, the catheter is inserted
through a blood vessel and into the heart. Importantly,
correct placement of the catheter is visualized by using a
specialized type of x-ray machine called a fluoroscope.

Aftercare

Being sure the patient is comfortable during and
after this procedure is very important. However, because
each person may have a different arrhythmia and possi-
bly other medical problems as well, each patient’s needs
must be evaluated individually.
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Risks

Overall, fewer than 5% of people having this proce-
dure experience complications. The most common com-
plications are usually related to blood vessel injury when
the catheter is inserted and to different heart-related
problems due to the moving of the catheter within the
heart. However, in general, this technique is safe and can
control many different heart arrhythmias.

Normal results

Depending upon the type of irregular heartbeat
being treated, either the normal heartbeat resumes after
treatment or the ability of the heart to beat on its own is
lost, requiring the insertion of a pacemaker to stimulate
the heart to beat regularly.

Abnormal results

Additional irregular heartbeats can occur as a result
of this procedure, as can damage to the blood vessels that
feed the heart. Because this procedure requires the use of
the x-ray machine called a fluoroscope, there is exposure
to x-ray radiation, but it’s doubtful that this is harmful in
adult patients. The risk versus benefit is considered with
pediatric patients.

Resources

BOOKS

Scheinman, Melvin M. “Treatment of Cardiac Arrhythmias
with Catheter Ablative Techniques.” In Hurst's The Heart,
ed. Robert C. Schlant, et al. New York: McGraw Hill,
1994.

PERIODICALS

Lashus, Andrew G., Christopher L. Case, and Paul C. Gillette.
“Catheter Ablation Treatment of Supraventricular Tachy-
cardia-Induced Cardiomyopathy.” Archives of Pediatrics
and Adolescent Medicine 151 (Mar. 1997): 264.

Patlak, Margie. “When Heartbeats Go Haywire.” FDA Con-
sumer 31 (Apr. 1997): 12.

“Radiofrequency Catheter Ablation for Treatment of Cardiac
Arrhythmias.” Medical Letter on Drugs and Therapeutics
38 (26 Mar. 1996): 409.

ORGANIZATIONS
American Heart Association. 7320 Greenville Ave. Dallas, TX
75231. (214) 373-6300. <http://www.americanheart.org>.

Dominic De Bellis, PhD

Cat’s cry syndrome see Cri du chat
syndrome

CBC see Blood count
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CEA test see Carcinoembryonic antigen test
CEB see Chronic fatigue syndrome
Cefaclor see Cephalosporins

Cefadroxil see Cephalosporins

Cefixime see Cephalosporins

Cefprozil see Cephalosporins

Cefurox see Cephalosporins

I Celiac disease
Definition

Celiac disease is a disease of the digestive system
that damages the small intestine and interferes with the
absorption of nutrients from food.

Description

Celiac disease occurs when the body reacts abnor-
mally to gluten, a protein found in wheat, rye, barley, and
possibly oats. When someone with celiac disease eats
foods containing gluten, that person’s immune system
causes an inflammatory response in the small intestine,
which damages the tissues and results in impaired ability
to absorb nutrients from foods. The inflammation and
malabsorption create wide-ranging problems in many
systems of the body. Since the body’s own immune sys-
tem causes the damage, celiac disease is classified as an
“autoimmune” disorder. Celiac disease may also be called
sprue, nontropical sprue, gluten sensitive enteropathy,
celiac sprue, and adult celiac disease.

Celiac disease may be discovered at any age, from
infancy through adulthood. The disorder is more com-
monly found among white Europeans or in people of
European descent. It is very unusual to find celiac dis-
ease in African or Asian people. The exact incidence of
the disease is uncertain. Estimates vary from one in
5000, to as many as one in every 300 individuals with
this background. The prevalence of celiac disease seems
to be different from one European country to another,
and between Europe and the United States. This may be
due to differences in diet and/or unrecognized disease. A
recent study of random blood samples tested for celiac
disease in the US showed one in 250 testing positive. It is
clearly underdiagnosed, probably due to the symptoms
being attributed to another problem, or lack of knowl-
edge about celiac disease by physicians and laboratories.
Because of the known genetic component, relatives of
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patients with celiac disease are considered at higher risk
for the disorder.

Because celiac disease has a hereditary influence,
close relatives (especially first degree relatives, such as
children, siblings, and parents) have a higher risk of
being affected with the condition. The chance that a first
degree relative of someone with celiac disease will have
the disease is about 10%.

As more is learned about celiac disease, it becomes
evident that it has many variations which may not pro-
duce typical symptoms. It may even be clinically “silent,”
where no obvious problems related to the disease are
apparent.

Causes and symptoms

Celiac disease can run in families and has a genetic
basis, although the pattern of inheritance is complicated.
The type of inheritance pattern that celiac disease fol-
lows is called multifactorial (caused by many factors,
both genetic and environmental). Researchers think that
several factors must exist in order for the disease to
occur. The patient must have a genetic predisposition to
develop the disorder. Then, something in their environ-
ment acts as a stimulus, or “trigger,” to their immune sys-
tem, causing the disease to become active for the first
time. For conditions with multifactorial inheritance, peo-
ple without the genetic predisposition are less likely to
develop the condition with exposure to the same triggers.
Or, they may require more exposure to the stimulus
before developing the disease than someone with a
genetic predisposition. Some of the things which may
provoke a reaction include surgery, especially gastroin-
testinal surgery; a change to a low fat diet, which has an
increased number of wheat-based foods; pregnancy;
childbirth; severe emotional stress; or a viral infection.
This combination of genetic susceptibility and an outside
agent leads to celiac disease.

Each person with celiac disease is affected different-
ly. When food containing gluten reaches the small intes-
tine, the immune system begins to attack a substance
called gliadin, which is found in the gluten. The resulting
inflammation causes damage to the delicate finger-like
structures in the intestine, called villi, where food absorp-
tion actually takes place. The patient may experience a
number of symptoms related to the inflammation and the
chemicals it releases, and/or the lack of ability to absorb
nutrients from food, which can cause malnutrition.

The most commonly recognized symptoms of celiac
disease relate to the improper absorption of food in the
gastrointestinal system. Many patients with gastrointesti-
nal symptoms will have diarrhea and fatty, greasy,
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Celiac disease

unusually foul-smelling stools. The patient may com-
plain of excessive gas (flatulence), distended abdomen,
weight loss, and generalized weakness. Not all people
have digestive system complications; some people only
have irritability or depression. Irritability is one of the
most common symptoms in children with celiac disease.

Not all patients have these problems. Unrecognized
and therefore untreated celiac disease may cause or con-
tribute to a variety of other conditions. The decreased
ability to digest, absorb, and utilize food properly (mal-
absorption) may cause anemia (low red blood count)
from iron deficiency or easy bruising from a lack of vita-
min K. Poor mineral absorption may result in osteoporo-
sis, or “brittle bones,” which may lead to bone fractures.
Vitamin D levels may be insufficient and bring about a
“softening” of bones (osteomalacia), which produces
pain and bony deformities, such as flattening or bending.
Defects in the tooth enamel, characteristic of celiac dis-
ease, may be recognized by dentists. Celiac disease may
be discovered during medical tests performed to investi-
gate failure to thrive in infants, or lack of proper growth
in children and adolescents. People with celiac disease
may also experience lactose intolerance because they
don’t produce enough of the enzyme lactase, which
breaks down the sugar in milk into a form the body can
absorb. Other symptoms can include muscle cramps,
fatigue, delayed growth, tingling or numbness in the legs
(from nerve damage), pale sores in the mouth (called
aphthus ulcers), tooth discoloration, or missed menstrual
periods (due to severe weight loss).

A distinctive, painful skin rash, called dermatitis
herpetiformis, may be the first sign of celiac disease.
Approximately 10% of patients with celiac disease have
this rash, but it is estimated that 85% or more of patients
with the rash have the disease.

Many disorders are associated with celiac disease,
though the nature of the connection is unclear. One type
of epilepsy is linked to celiac disease. Once their celiac
disease is successfully treated, a significant number of
these patients have fewer or no seizures. Patients with
alopecia areata, a condition where hair loss occurs in
sharply defined areas, have been shown to have a higher
risk of celiac disease than the general population. There
appears to be a higher percentage of celiac disease
among people with Down syndrome, but the link
between the conditions is unknown.

Several conditions attributed to a disorder of the
immune system have been associated with celiac disease.
People with insulin dependent diabetes (type I) have a
much higher incidence of celiac disease. One source esti-
mates that as many as one in 20 insulin-dependent dia-
betics may have celiac disease. Patients with other condi-
tions where celiac disease may be more commonly found
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include those with juvenile chronic arthritis, some thy-
roid diseases, and IgA deficiency.

There is an increased risk of intestinal lymphoma, a
type of cancer, in individuals with celiac disease. Suc-
cessful treatment of the celiac disease seems to decrease
the chance of developing lymphoma.

Diagnosis

Because of the variety of ways celiac disease can
manifest itself, it is often not discovered promptly. Its
symptoms are similar to many other conditions including
irritible bowel syndrome, Crohn’s disease, ulcerative
colitis, diverticulosis, intestinal infections, chronic
fatigue syndrome, and depression. The condition may
persist without diagnosis for so long that the patient
accepts a general feeling of illness as normal. This leads
to further delay in identifying and treating the disorder. It
is not unusual for the disease to be identified in the
course of medical investigations for seemingly unrelated
problems. For example, celiac disease has been discov-
ered during testing to find the cause of infertility.

If celiac disease is suspected, a blood test can be
ordered. This test looks for the antibodies to gluten (called
antigliadin, anti-endomysium, and antireticulin) that the
immune system produces in celiac disease. Antibodies are
chemicals produced by the immune system in response to
substances that the body perceives to be threatening. Some
experts advocate not just evaluating patients with symp-
toms, but using these blood studies as a screening test for
high-risk individuals, such as those with relatives (espe-
cially first degree relatives) known to have the disorder. An
abnormal result points towards celiac disease, but further
tests are needed to confirm the diagnosis. Because celiac
disease affects the ability of the body to absorb nutrients
from food, several tests may be ordered to look for nutri-
tional deficiencies. For example, doctors may order a test
of iron levels in the blood because low levels of iron (ane-
mia) may accompany celiac disease. Doctors may also
order a test for fat in the stool, since celiac disease pre-
vents the body from absorbing fat from food.

If these tests above are suspicious for celiac disease,
the next step is a biopsy (removal of a tiny piece of tissue
surgically) of the small intestine. This is usually done by a
gastroenterologist, a physician who specializes in diagnos-
ing and treating bowel disorders. It is generally performed
in the office, or in a hospital’s outpatient department. The
patient remains awake, but is sedated. A narrow tube,
called an endoscope, is passed through the mouth, down
through the stomach, and into the small intestine. A small
sample of tissue is taken and sent to the laboratory for
analysis. If it shows a pattern of tissue damage characteris-
tic of celiac disease, the diagnosis is established.
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The patient is then placed on a gluten-free diet
(GFD). The physician will periodically recheck the level
of antibody in the patient’s blood. After several months,
the small intestine is biopsied again. If the diagnosis of
celiac disease was correct (and the patient followed the
rigorous diet), healing of the intestine will be apparent.
Most experts agree that it is necessary to follow these
steps in order to be sure of an accurate diagnosis.

Treatment

The only treatment for celiac disease is a gluten-free
diet. This may be easy for the doctor to prescribe, but dif-
ficult for the patient to follow. For most people, adhering
to this diet will stop symptoms and prevent damage to the
intestines. Damaged villi can be functional again in three
to six months. This diet must be followed for life. For
people whose symptoms are cured by the gluten-free diet,
this is further evidence that their diagnosis is correct.

Gluten is present in any product that contains wheat,
rye, barley, or oats. It helps make bread rise, and gives
many foods a smooth, pleasing texture. In addition to the
many obvious places gluten can be found in a normal
diet, such as breads, cereals, and pasta, there are many
hidden sources of gluten. These include ingredients
added to foods to improve texture or enhance flavor and
products used in food packaging. Gluten may even be
present on surfaces used for food preparation or cooking.

Fresh foods that have not been artificially processed,
such as fruits, vegetables, and meats, are permitted as
part of a GFD. Gluten-free foods can be found in health
food stores and in some supermarkets. Mail-order food
companies often have a selection of gluten-free products.
Help in dietary planning is available from dieticians
(healthcare professionals specializing in food and nutri-
tion) or from support groups for individuals with celiac
disease. There are many cookbooks on the market specif-
ically for those on a GFD.

Treating celiac disease with a GFD is almost always
completely effective. Gastrointestinal complaints and
other symptoms are alleviated. Secondary complications,
such as anemia and osteoporosis, resolve in almost all
patients. People who have experienced lactose intoler-
ance related to their celiac disease usually see those
symptoms subside, as well. Although there is no risk and
much potential benefit to this treatment, it is clear that
avoiding all foods containing gluten can be difficult.

Experts emphasize the need for lifelong adherence to
the GFD to avoid the long-term complications of this dis-
order. They point out that although the disease may have
symptom-free periods if the diet is not followed, silent
damage continues to occur. Celiac disease cannot be “out-
grown” or cured, according to medical authorities.
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KEY TERMS

Antibodies—Proteins that provoke the immune
system to attack particular substances. In celiac
disease, the immune system makes antibodies to a
component of gluten.

Gluten—A protein found in wheat, rye, barley,
and oats.

Villi—Tiny, finger-like projections that enable the
small intestine to absorb nutrients from food.

Prognosis

Patients with celiac disease must adhere to a strict
GFD throughout their lifetime. Once the diet has been
followed for several years, individuals with celiac dis-
ease have similar mortality rates as the general popula-
tion. However, about 10% of people with celiac disease
develop a cancer involving the gastrointestinal tract (both
carcinoma and lymphoma).

There are a small number of patients who develop a
refractory type of celiac disease, where the GFD no
longer seems effective. Once the diet has been thorough-
ly assessed to ensure no hidden sources of gluten are
causing the problem, medications may be prescribed.
Steroids or immunosuppressant drugs are often used to
try to control the disease. It is unclear whether these
efforts meet with much success.

Prevention

There is no way to prevent celiac disease. However,
the key to decreasing its impact on overall health is early
diagnosis and strict adherence to the prescribed gluten-
free diet.
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I Cellulitis
Definition

Cellulitis is a spreading bacterial infection just
below the skin surface. It is most commonly caused by
Streptococcus pyogenes or Staphylococcus aureus.

Description

The word “cellulitis” actually means “inflammation
of the cells.” Specifically, cellulitis refers to an infection
of the tissue just below the skin surface. In humans, the
skin and the tissues under the skin are the most common
locations for microbial infection. Skin is the first defense
against invading bacteria and other microbes. An infec-
tion can occur when this normally strong barrier is dam-
aged due to surgery, injury, or a burn. Even something as
small as a scratch or an insect bite allows bacteria to enter
the skin, which may lead to an infection. Usually, the
immune system kills any invading bacteria, but some-
times the bacteria are able to grow and cause an infection.

Once past the skin surface, the warmth, moisture, and
nutrients allow bacteria to grow rapidly. Disease-causing
bacteria release proteins called enzymes which cause tis-
sue damage. The body’s reaction to damage is inflamma-
tion which is characterized by pain, redness, heat, and
swelling. This red, painful region grows bigger as the
infection and resulting tissue damage spread. An untreat-
ed infection may spread to the lymphatic system (acute
lymphangitis), the lymph nodes (lymphadenitis), the
bloodstream (bacteremia), or into deeper tissues. Celluli-
tis most often occurs on the face, neck, and legs.
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Orbital cellulitis

A very serious infection, called orbital cellulitis,
occurs when bacteria enter and infect the tissues sur-
rounding the eye. In 50-70% of all cases of orbital cel-
lulitis, the infection spreads to the eye(s) from the sinus-
es or the upper respiratory tract (nose and throat). Twen-
ty-five percent of orbital infections occur after surgery on
the face. Other sources of orbital infection include a
direct infection from an eye injury, from a dental or
throat infection, and through the bloodstream.

Infection of the tissues surrounding the eye causes
redness, swollen eyelids, severe pain, and causes the eye
to bulge out. This serious infection can lead to a tempo-
rary loss of vision, blindness, brain abscesses, inflamma-
tion of the brain and spinal tissues (meningitis), and
other complications. Before the discovery of antibiotics,
orbital cellulitis caused blindness in 20% of patients and
death in 17% of patients. Antibiotic treatment has signif-
icantly reduced the incidence of blindness and death.

Causes and symptoms

Although other kinds of bacteria can cause cellulitis,
it is most often caused by Streptococcus pyogenes (the
bacteria which causes strep throat) and Staphylococcus
aureus. Streptococcus pyogenes is the so-called “flesh-
eating bacteria” and, in rare cases, can cause a danger-
ous, deep skin infection called necrotizing fasciitis.
Orbital cellulitis may be caused by bacteria which cannot
grow in the presence of oxygen (anaerobic bacteria). In
children, Haemophilus influenzae type B frequently
causes orbital cellulitis following a sinus infection.

Streptococcus pyogenes can be picked up from a
person who has strep throat or an infected sore. Other
cellulitis-causing bacteria can be acquired from direct
contact with infected sores. Persons who are at a higher
risk for cellulitis are those who have a severe underlying
disease (such as cancer, diabetes, and kidney disease),
are taking steroid medications, have a reduced immune
system (because of AIDS, organ transplant, etc.), have
been burned, have insect bites, have reduced blood circu-
lation to limbs, or have had a leg vein removed for coro-
nary bypass surgery. In addition, chicken pox, human or
animal bite wounds, skin wounds, and recent surgery
can put a person at a higher risk for cellulitis.

The characteristic symptoms of cellulitis are red-
ness, warmth, pain, and swelling. The infected area
appears as a red patch that gets larger rapidly within the
first 24 hours. A thick red line which progresses towards
the heart may appear indicating an infection of the lymph
vessels (lymphangitis). Other symptoms which may
occur include fever, chills, tiredness, muscle aches, and a
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general ill feeling. Some people also experience nausea,
vomiting, stiff joints, and hair loss at the infection site.

The characteristic symptoms of orbital cellulitis are
eye pain, redness, swelling, warmth, and tenderness. The
eye may bulge out and it may be difficult or impossible
to move. Temporary loss of vision, pus drainage from the
eye, chills, fever, headaches, vomiting, and a general ill
feeling may occur.

Diagnosis

Cellulitis may be diagnosed and treated by a family
doctor, an infectious disease specialist, a doctor who spe-
cializes in skin diseases (dermatologist), or in the case of
orbital cellulitis, an eye doctor (ophthalmologist). The
diagnosis of cellulitis is based mainly on the patient’s
symptoms. The patient’s recent medical history is also
used in the diagnosis.

Laboratory tests may be done to determine which
kind of bacteria is causing the infection but these tests
are not always successful. If the skin injury is visible, a
sterile cotton swab is used to pick up a sample from the
wound. If there is no obvious skin injury, a needle may
be used to inject a small amount of sterile salt solution
into the infected skin, and then the solution is withdrawn.
The salt solution should pick up some of the bacteria
causing the infection. A blood sample may be taken from
the patient’s arm to see if bacteria have entered the
bloodstream. Also, a blood test may be done to count the
number of white blood cells in the blood. High numbers
of white blood cells suggest that the body is trying to
fight a bacterial infection.

For orbital cellulitis, the doctor may often perform a
special x-ray scan called computed tomography scan
(CT). This scan enables the doctor to see the patient’s
head in cross-section to determine exactly where the
infection is and see if any damage has occurred. A CT
scan takes about 20 minutes.

Treatment

Antibiotic treatment is the only way to battle this
potentially life-threatening infection. Mild to moderate
cellulitis can be treated with the following antibiotics
taken every four to eight hours by mouth:

« penicillins (Bicillin, Wycillin, Pen Vee, V-Cillin)
« erythromycin (E-Mycin, Ery-Tab)

« cephalexin (Biocef, Keflex)

« cloxacillin (Tegopen)

Other medications may be recommended, such as
acetaminophen (Tylenol) or ibuprofen (Motrin, Advil)
to relieve pain, and aspirin to decrease fever.
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This person’s lower leg is swollen and inflamed due to cel-
lulitis. Cellulitis is a Streptococcus bacterial infection of the
skin and the tissues beneath it. The face, neck, or legs are
common sites of cellulitis. (Custom Medical Stock Photo.
Reproduced by permission.)

A normally healthy person is usually not hospital-
ized for mild or moderate cellulitis. General treatment
measures include elevation of the infected area, rest, and
application of warm, moist compresses to the infected
area. The doctor will want to see the patient again to
make sure that the antibiotic treatment is effective in
stopping the infection.

Persons at high risk for severe cellulitis will proba-
bly be hospitalized for treatment and monitoring. Antibi-
otics may be given intravenously to patients with severe
cellulitis. Complications such as deep infection, or bone
or joint infections, might require surgical drainage and a
longer course of antibiotic treatment. Extensive tissue
destruction may require plastic surgery to repair. In cases
of orbital cellulitis caused by a sinus infection, surgery
may be required to drain the sinuses.

Prognosis

Over 90% of all cellulitis cases are cured after seven to
10 days of antibiotic treatment. Persons with serious dis-
ease and/or those who are taking immunosuppressive drugs
may experience a more severe form of cellulitis which can
be life threatening. Serious complications include blood
poisoning (bacteria growing in the blood stream), meningi-
tis (brain and spinal cord infection), tissue death (necrosis),
and/or lymphangitis (infection of the lymph vessels).
Severe cellulitis caused by Streptococcus pyogenes can
lead to destructive and life-threatening necrotizing fasciitis.

Prevention

Cellulitis may be prevented by wearing appropriate
protective equipment during work and sports to avoid
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Cell therapy

KEY TERMS

Inflammation—A local, protective response to tis-
sue injury. It is characterized by redness, warmth,
swelling, and pain.

Necrotizing fasciitis—A destructive infection
which follows severe cellulitis and involves the
deep skin and underlying tissues.

Sinuses—Air cavities found in the bones of the
head. The sinuses which are connected to the nose
are prone to infection.

skin injury, cleaning cuts and skin injuries with antiseptic
soap, keeping wounds clean and protected, watching
wounds for signs of infection, taking the entire pre-
scribed dose of antibiotic, and maintaining good general
health. Persons with diabetes should try to maintain good
blood sugar control.
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I Cell therapy

Definition

Cell therapy is the transplantation of human or ani-
mal cells to replace or repair damaged tissue and/or cells.

Purpose

Cell therapy has been used successfully to rebuild
damaged cartilage in joints, repair spinal cord injuries,
strengthen a weakened immune system, treat autoim-
mune diseases such as AIDS, and help patients with neu-
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rological disorders such as Alzheimer’s disease,
Parkinson’s disease, and epilepsy. Further uses have
shown positive results in the treatment of a wide range of
chronic conditions such as arteriosclerosis, congenital
defects, and sexual dysfunction. The therapy has also
been used to treat cancer patients at a number of clinics
in Tijuana, Mexico, although this application has not
been well supported with controlled clinical studies.

Description
Origins

The theory behind cell therapy has been in existence
for several hundred years. The first recorded discussion of
the concept of cell therapy can be traced to Phillippus
Aureolus Paracelsus (1493—1541), a German-Swiss physi-
cian and alchemist who wrote in his Der grossen Wun-
dartzney (“Great Surgery Book™) in 1536 that “the heart
heals the heart, lung heals the lung, spleen heals the spleen;
like cures like.” Paracelsus and many of his contemporaries
agreed that the best way to treat an illness was to use living
tissue to restore the ailing. In 1667, at a laboratory in the
palace of Louis XIV, Jean-Baptiste Denis (1640-1704)
attempted to transfuse blood from a calf into a mentally ill
patient—and since blood transfusion is, in effect, a form
of cell therapy, this could be the first documented case of
this procedure. However, the first recorded attempt at non-
blood cellular therapy occurred in 1912 when German
physicians attempted to treat children with hypothy-
roidism, or an underactive thyroid, with thyroid cells.

In 1931, Dr. Paul Niehans (1882-1971), a Swiss
physician, became known as “the father of cell therapy”
quite by chance. After a surgical accident by a colleague,
Niehans attempted to transplant a patient’s severely dam-
aged parathyroid glands with those of a steer. When the
patient began to rapidly deteriorate before the transplant
could take place, Niehans decided to dice the steer’s
parathyroid gland into fine pieces, mix the pieces in a
saline solution, and inject them into the dying patient.
Immediately, the patient began to improve and, in fact,
lived for another 30 years.

Cell therapy is, in effect, a type of organ transplant
which has also been referred to as “live cell therapy,”
“xenotransplant therapy,” “cellular suspensions,” “glan-
dular therapy,” or “fresh cell therapy.” The procedure
involves the injection of either whole fetal xenogenic
(animal) cells (e.g., from sheep, cows, pigs, and sharks)
or cell extracts from human tissue. The latter is known as
autologous cell therapy if the cells are extracted from and
transplanted back into the same patient. Several different
types of cells can be administered simultaneously.

9 ¢

Just as Paracelsus’ theory of “like cures like,” the
types of cells that are administered correspond in some
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PAUL NIEHANS (1882-1971)

(AP/Wide World Photos. Reproduced by permission.)

Paul Niehans was born and raised in Switzerland.
His father, a doctor, was dismayed when he entered the
seminary, but Niehans quickly grew dissatisfied with reli-
gious life and took up medicine after all. He first studied
at Bern, then completed an internship in Zurich.

way with the organ or tissue in the patient that is failing.
No one knows exactly how cell therapy works, but pro-
ponents claim that the injected cells travel to the similar
organ from which they were taken to revitalize and stim-
ulate that organ’s function and regenerate its cellular
structure. In other words, the cells are not species specif-
ic, but only organ specific. Supporters of cellular treat-
ment believe that embryonic and fetal animal tissue con-
tain active therapeutic agents distinct from vitamins,
minerals, hormones, or enzymes.

Swedish researchers have successfully transplanted
human fetal stem cells into human recipients, and the
procedure is being investigated further as a possible
treatment for repairing brain cells in Parkinson’s
patients. However, because the cells used in these appli-
cations must be harvested from aborted human fetuses,
there is an ethical debate over their use.

Currently, applications of cell therapy in the United
States is still in the research, experimental, and clinical
trial stages. The U.S. Food and Drug Administration
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Niehans enlisted in the Swiss Army in 1912. When
war erupted in the Balkans, Niehans set up a hospital in
Belgrade, Yugoslavia. The war provided him the opportu-
nity to treat numerous patients, gaining a firsthand knowl-
edge of the body and its workings.

Since 1913, Niehans had been intrigued with Alexis
Carrel’s experiments concerning the adaptive abilities of
cells, though Niehans himself specialized in glandular
transplants and by 1925 was one of the leading glandular
surgeons in Europe.

Niehans referred to 1931 as the birth year of cellular
therapy. That year, he treated a patient suffering from
tetany whose parathyroid had been erroneously removed
by another physician. Too weak for a glandular transplant,
the patient was given injections of the parathyroid glands
of an ox, and she soon recovered. Niehans made more
injections, even experimenting on himself, and reported
he could cure illnesses through injections of live cells
extracted from healthy animal organs. He believed
adding new tissue stimulated rejuvenation and recovery.

Niehans treated Pope Pious XII with his injections
and was nominated to the Vatican Academy of Science
following the pope’s recovery.

Niehans remained a controversial figure throughout
his life. As of 2000, the Clinique Paul Niehans in Switzer-
land, founded by his daughter, continues his work.

has approved the use of one cellular therapy technique
for repairing damaged knee joints. The procedure
involves removing healthy chondrocyte cells, the type
of cell that forms cartilage, from the patient, culturing
them in a laboratory for three to four weeks, and then
transplanting them back into the damaged knee joint of
the patient.

Preparations

There are several processes to prepare cells for use.
One form involves extracting cells from the patient they
are to be used on and then culturing them in a laboratory
setting until they multiply to the level needed for trans-
plant back into the patient. Another procedure uses fresh-
ly removed fetal animal tissue, which has been processed
and suspended in a saline solution. The preparation of
fresh cells then may be either injected immediately into
the patient, or preserved by being freeze-dried or deep-
frozen in liquid nitrogen before being injected. Cells may
be tested for pathogens, such as bacteria, viruses, or par-
asites, before use.
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Central nervous system depressants

KEY TERMS

Anaphylactic shock—A severe allergic reaction that
causes blood pressure drop, racing heart, swelling
of the airway, rash, and possibly convulsions.

Culturing—To grow cells in a special substance,
or media, in the laboratory.

Encephalitis—Inflammation of the brain.

Precautions

Patients undergoing cell therapy treatments which
use cells transplanted from animals or other humans run
the risk of cell rejection, in which the body recognizes
the cells as a foreign substance and uses the immune sys-
tem’s T-cells to attack and destroy them. Some forms of
cell therapy use special coatings on the cells designed to
trick the immune system into recognizing the new cells
as native to the body.

There is also the chance of the cell solution transmit-
ting bacterial or viral infection or other disease and para-
sites to the patient. Careful screening and testing of cells
for pathogens can reduce this risk.

Many forms of cell therapy in the United States are
still largely experimental procedures. Patients should
approach these treatments with extreme caution, should
inquire about their proven efficacy and legal use in the
United States, and should only accept treatment from a
licensed physician who should educate the patient com-
pletely on the risks and possible side effects involved
with cell therapy. These same cautions apply for patients
interested in participating in clinical trials of cell therapy
treatments.

Side effects

Because cell therapy encompasses such a wide range
of treatments and applications, and many of these treat-
ments are still experimental, the full range of possible
side effects of the treatments are not yet known. Anaphy-
lactic shock (severe allergic reaction), immune system
reactions, and encephalitis (inflammation of the brain)
are just a few of the known reported side effects in some
patients to date.

Side effects of the FDA-approved chondrocyte cell
therapy used in knee joint repair may include tissue
hypertrophy, a condition where too much cartilage grows
in the joint where the cells were transplanted to and the
knee joint begins to stiffen.
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Research and general acceptance

There is a growing debate in the medical community
over the efficacy and ethical implications of cell therapy.
Much of the ethical debate revolves around the use of
human fetal stem cells in treatment, and the fact that
these cells must be harvested from aborted fetuses.

While some cell therapy procedures have had proven
success in clinical studies, others are still largely
unproven, including cell therapy for cancer treatment.
Until more large, controlled clinical studies are per-
formed on these procedures to either prove or disprove
their efficacy, they will remain fringe treatments.

Resources

BOOKS

Sheridan, William, and George Morstyn. Cell Therapy: Stem
Cell Transplantation, Gene Therapy, and Cellular
Immunotherapy. Cambridge, UK: Cambridge University
Press, 1996.

PERIODICALS

Sinha, Gunjan. “On the Road to Recovery: Fetal pig cell thera-
py has put Parkinson’s patient Jim Finn back in the driver’s
seat.” Popular Science 255, no. 4 (Oct 1999): 77.

ORGANIZATIONS

Center for Cell and Gene Therapy. Baylor College of Medicine.
1102 Bates St, Suite 1100, Houston, Texas 77030-2399.
(713) 770-4663. <http://www.bcm.tmc.edu/genetherapy>.

Paula Ford-Martin

Central Mississippi Valley disease see
Histoplasmosis

I Central nervous system
depressants

Definition

Central nervous system (CNS) depressants are drugs
that can be used to slow down brain activity.

Purpose

CNS depressants may be prescribed by a physician
to treat anxiety, muscle tension, pain, insomnia, acute
stress reactions, panic attacks, and seizure disorders. In
higher doses, some CNS depressants may be used as
general anesthetics.
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Description

Throughout history, humans have sought relief from
anxiety and insomnia by using substances that depress
brain activity and induce a drowsy or calming effect. CN'S
depressants include a wide range of drugs such as alcohol,
narcotics, barbiturates (Amytal, Nembutal, Seconal), ben-
zodiazepines (Ativan, Halcion, Librium, Valium, Xanax),
chloral hydrate, and methaqualone (Quaaludes), as well as
newer CNS depressants developed in the 1990s, such as
Buspirone (Buspar) and Zolpidem (Ambien), which are
thought to have the fewest sideeffects. Most CNS depres-
sants activate a neurotransmitter called gamma-aminobu-
tyric acid (GABA), which helps decrease brain activity.
Street names for CNS depressants include Reds, Yellows,
Blues, Ludes, Barbs, and Downers.

Precautions

Most CNS depressants have the potential to be physi-
cally and psychologically addictive. Alcohol is the most
widely abused depressant. The body tends to develop tol-
erance for CNS depressants, and larger doses are needed
to achieve the same effects. Withdrawal from some CNS
depressants can be uncomfortable; for example, with-
drawal from a depressant treating insomnia or anxiety can
cause rebound insomnia or anxiety as the brain’s activity
bounces back after being suppressed. In some cases with-
drawal can result in life-threatening seizures. Generally,
depressant withdrawal should be undertaken under a
physician’s supervision. Many physicians will reduce the
depressant dosage gradually, to give the body time to
adjust. Certain CNS depressants such as barbiturates are
easy to overdose on, since there is a relatively small dif-
ference between the optimal dose and an overdose. A
small miscalculation can lead to coma, slowed breathing,
and death. CNS depressants should be administered to
elderly individuals with care, as these individuals have a
reduced ability to metabolize CNS depressants.

Side Effects

Especially when taken in excess, CNS depressants can
cause confusion and dizziness, and impair judgment, mem-
ory, intellectual performance, and motor coordination.

Interactions

CNS depressants should be used with other medica-
tions, such as antidepressant medications, only under a
physician’s supervision. Certain herbal remedies, such as
Valerian and Kava, may dangerously exacerbate the
effects of certain CNS depressants. Also, ingesting a com-
bination of CNS depressants, such Valium and alcohol,
for example, is not advised. When mixed together, CNS

GALE ENCYCLOPEDIA OF MEDICINE 2

KEY TERMS

GABA (gamma-aminobutyric acid)—A neuro-
transmitter that slows down the activity of nerve
cells in the brain.

Neurotransmitter—A chemical compound in the
brain that carries signals from one nerve cell to
another.

depressants tend to amplify each other’s effects, which
can cause severely reduced heart rate and even death.

Resources

BOOKS
Fontanarosa, P. Alternative Medicine: An Objective Assess-
ment. American Medical Association, 2000.

ORGANIZATIONS

American Society of Addiction Medicine. 4601 North Park
Avenue, Arcade Suite 101, Chevy Chase, MD 20815.
(301) 656-3920. <http://www.asam.org>.

National Clearinghouse for Alcohol and Drug Abuse Informa-
tion (NCADI) Center for Substance Abuse Prevention.
5600 Fishers Lane, Rockville, MD 20857. (301) 443-
0365. <http://www.health.org>.

National Institute on Drug Abuse. 6001 Executive Blvd, Bethes-
da, MD 20892. (301) 443-1124 <http://www.nida.nih.gov>.

Ann Quigley

I Central nervous system
infections

Definition

The central nervous system, or CNS, comprises the
brain, the spinal cord, and associated membranes. Under
some circumstances, bacteria may enter areas of the CNS.
If this occurs, abscesses or empyemas may be established.

Description

In general, the CNS is well defended against infec-
tion. The spine and brain are sheathed in tough, protec-
tive membranes. The outermost membrane, the dura
mater, and the next layer, the arachnoid, entirely encase
the brain and spinal cord. However, these defenses are
not absolute. In rare cases, bacteria gain access to areas
within the CNS.
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Central nervous system infections

KEY TERMS

Abscess—A pus-filled area with definite borders.

Arachnoid—One of the membranes that sheathes
the spinal cord and brain; the arachnoid is the sec-
ond-layer membrane.

Cerebrospinal fluid—Fluid that is normally found
in the spinal cord and brain. Abnormal levels of
certain molecules in this fluid can indicate the
presence of infection or damage to the central ner-
vous system.

CT scan (computed tomography)—Cross-sectional
x rays of the body are compiled to create a three-
dimensional image of the body’s internal structures.

Dura mater—One of the membranes that sheathes
the spinal cord and brain; the dura mater is the
outermost layer.

Empyema—A pus-filled area with indefinite borders.

Lumbar puncture—A procedure in which a nee-
dle is inserted into the lower spine to collect a
sample of cerebrospinal fluid.

MRI (magnetic resonance imaging)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct images of
internal structures.

Bacterial infection of the CNS can result in abscess-
es and empyemas (accumulations of pus). Abscesses
have fixed boundaries, but empyemas lack definable
shape and size. CNS infections are classified according
to the location where they occur. For example, a spinal
epidural abscess is located above the dura mater, and a
cranial subdural empyema occurs between the dura
mater and the arachnoid.

As pus and other material from an infection accumu-
late, pressure is exerted on the brain or spinal cord. This
pressure can damage the nervous system tissue, possibly
permanently. Without treatment, a CNS infection is fatal.

Causes and symptoms

Typically, bacterial invasion results from the spread
of a nearby infection; for example, a chronic sinus or
middle ear infection can extend beyond its initial site.
Bacteria may also be conveyed to the CNS from distant
sites of infection by the bloodstream. In rare cases, head
trauma or surgical procedures may introduce bacteria
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directly into the CNS. However, the source of infection
cannot always be identified.

Specific symptoms of a CNS infection hinge on its
exact location, but may include severe headache or back
pain, weakness, sensory loss, and a fever. An individual
may report a stiff neck, nausea or vomiting, and tiredness
or disorientation. There is a potential for seizures, paral-
ysis, or coma.

Diagnosis

Physical symptoms, such as a fever and intense
backache or a fever, severe headache, and stiff neck, raise
the suspicion of a CNS infection. Blood tests may indi-
cate the presence of an infection but do not pinpoint its
location. CT scans or MRI scans of the brain and spine
can provide definitive diagnosis, with an MRI scan being
the most sensitive. A lumbar puncture and analysis of the
cerebrospinal fluid can help diagnose an epidural
abscess; however, the procedure can be dangerous in
cases of subdural empyema.

Treatment

A two-pronged approach is taken to treat CNS infec-
tions. First, antibiotic therapy against an array of potential
infectious bacteria is begun. The second stage involves
surgery to drain the infected site. Although some CNS
infections have been resolved with antibiotics alone, the
more aggressive approach is often preferred. Surgery allows
immediate relief of pressure on the brain or spinal cord, as
well as an opportunity to collect infectious material for bac-
terial identification. Once the bacterial species is identified,
drug therapy can be altered to a more specific antibiotic.
However, surgery may not be an option in some cases, such
as when there are numerous sites of infection or when infec-
tion is located in an inaccessible area of the brain.

Prognosis

The fatality rate associated with CNS infections
ranges from 10% to as high as 40%. Some survivors
experience permanent CNS damage, resulting in partial
paralysis, speech problems, or seizures. Rapid diagnosis
and treatment are essential for a good prognosis. With
prompt medical attention, an individual may recover
completely.

Prevention

Treatment for pre-existing infections, such as sinus
or middle ear infections, may prevent some cases of CNS
infection. However, since some CNS infections are of
unknown origin, not all are preventable.
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Resources

BOOKS

Infections of the Central Nervous System. 2nd ed. Ed. W. M.
Scheld, R. J. Whitley, and D. T. Durack. Philadelphia:
Lippincott-Raven Publishers, 1997.

Infectious Diseases of the Central Nervous System. Ed. Ken-
neth L. Tyler and Joseph B. Martin. Philadelphia: F. A.
Davis Co., 1993.

PERIODICALS

Brennan, Michael. “Subdural Empyema.” American Family
Physician 51, no. 1 (1995): 157.

Darouiche, Rabih O., et al. “Bacterial Spinal Epidural Abscess:
Review of 43 Cases and Literature Survey.” Medicine 71
no. 6 (1992): 369.

Julia Barrett

I Central nervous system
stimulants

Definition

Central nervous system (CNS) stimulants are medi-
cines that speed up physical and mental processes.

Purpose

Central nervous system stimulants are used to treat
conditions characterized by lack of adrenergic stimula-
tion, including narcolepsy and neonatal apnea. Addition-
ally, methylphenidate (Ritalin) and dextroamphetamine
sulfate (Dexedrine) are used for their paradoxical effect
in attention-deficit hyperactivity disorder (ADHD).

The anerexiants, benzphetamine (Didrex), diethyl-
propion (Tenuate), phendimetrazine (Bontril, Plegine),
phentermine (Fastin, Ionamine), and sibutramine
(Meridia) are CNS stimulants used for appetite reduction
in severe obesity. Although these drugs are structurally
similar to amphetamine, they cause less sensation of
stimulation, and are less suited for use in conditions
characterized by lack of adrenergic stimulation.

Phenylpropanolamine and ephedrine have been used
both as diet aids and as vasoconstrictors.

Description

The majority of CNS stimulants are chemically sim-
ilar to the neurohormone norepinephrine, and simulate
the traditional “fight or flight” syndrome associated with
sympathetic nervous system arousal. Caffeine is more
closely related to the xanthines, such as theophylline. A
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small number of additional members of the CNS stimu-
lant class do not fall into specific chemical groups.

Precautions

Amphetamines have a high potential for abuse. They
should be used in weight reduction programs only when
alternative therapies have been ineffective. Administra-
tion for prolonged periods may lead to drug dependence.
These drugs are classified as schedule II under federal
drug control regulations.

The amphetamines and their cogeners are con-
traindicated in advanced arteriosclerosis, symptomatic
cardiovascular disease, and moderate to severe hyper-
tension and hyperthyroidism. They should not be used
to treat patients with hypersensitivity or idiosyncrasy to
the sympathomimetic amines, or with glaucoma, a histo-
ry of agitated states, a history of drug abuse, or during
the 14 days following administration of monoamine oxi-
dase (MAO) inhibitors.

Methylphenidate may lower the seizure threshold.

Benzphetamine is category X during pregnancy.
Diethylpropion is category B. Other anorexiants have not
been rated; however their use during pregnancy does not
appear to be advisable. Safety for use of anorexiants has
not been evaluated.

Amphetamines are all category C during pregnancy.
Breastfeeding while receiving amphetamines is not rec-
ommended because the infant may experience withdraw-
al symptoms.

There have been reports that when used in children,
methylphenidate and amphetamines may retard growth.
Although these reports have been questioned, it may be
suggested that the drugs not be administered outside of
school hours (because most children have behavior prob-
lems in school), in order to permit full stature to be
attained.

The most common adverse effects of CNS stimulants
are associated with their primary action. Typical respons-
es include overstimulation, dizziness, restlessness, and
similar reactions. Rarely, hematologic reactions, includ-
ing leukopenia, agranulocytosis, and bone marrow
depression have been reported. Lowering of the seizure
threshold has been noted with most drugs in this class.

Withdrawal syndrome

Abrupt discontinuation following prolonged high
dosage results in extreme fatigue, mental depression and
changes on the sleep EEG. This response is most evident
with amphetamines, but may be observed with all CNS
stimulants taken over a prolonged period of time.
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Cephalosporins

KEY TERMS

Agranulocytosis—An acute febrile condition
marked by severe depression of the granulocyte-
producing bone marrow, and by prostration, chills,
swollen neck, and sore throat sometimes with local
ulceration.

Anorexiant—A drug that suppresses appetite.

Anxiety—Worry or tension in response to real or
imagined stress, danger, or dreaded situations. Physi-
cal reactions, such as fast pulse, sweating, trembling,
fatigue, and weakness, may accompany anxiety.

Attention-deficit hyperactivity disorder (ADHD)—
A condition in which a person (usually a child) has
an unusually high activity level and a short attention
span. People with the disorder may act impulsively
and may have learning and behavioral problems.

Central nervous system—The brain and spinal cord.

Depression—A mental condition in which people
feel extremely sad and lose interest in life. People
with depression may also have sleep problems and
loss of appetite, and may have trouble concentrat-
ing and carrying out everyday activities.

Resources

PERIODICALS

“Are our children overmedicated?” Parade, (October 12, 1997): 4.

“Attention deficit hyperactivity disorder: not just for kids.”
Mayo Clinic Health Letter, 13 (September 1995): 6.

“Attention deficit hyperactivity disorder: there is no easy
answer on whether to medicate or not.” British Medical
Journal, 315 (October 11, 1997): 894.

“The run on Ritalin: attention deficit disorder and stimulant
treatment in the 1990s.” The Hastings Center Report, 26
(March-April 1996): 12.

ORGANIZATION

Children and Adults with Attention Deficit Disorders
(CH.A.D.D.). 499 N.W. 70th Avenue, Suite 109, Planta-
tion, FL 33317. (305) 587-3700.

OTHER

Attention deficit hyperactivity disorder Pamphlet. National
Institute of Mental Health, 1994.

Facts about childhood hyperactivity Pamphlet. National Insti-
tute of Child Health and Human Development, 1990.

Nancy Ross-Flanigan

Central retinal artery occlusion see
Retinopathies
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Leucopenia—A condition in which the number of
leukocytes circulating in the blood is abnormally
low and which is most commonly due to a
decreased production of new cells in conjunction
with various infectious diseases or as a reaction to
various drugs or other chemicals.

Pregnancy category—A system of classifying drugs
according to their established risks for use during
pregnancy. Category A: Controlled human studies
have demonstrated no fetal risk. Category B: Animal
studies indicate no fetal risk, but no human studies,
or adverse effects in animals, but not in well-con-
trolled human studies. Category C: No adequate
human or animal studies, or adverse fetal effects in
animal studies, but no available human data. Cate-
gory D: Evidence of fetal risk, but benefits outweigh
risks. Category X: Evidence of fetal risk. Risks out-
weigh any benefits.

Withdrawal symptoms—A group of physical or
mental symptoms that may occur when a person
suddenly stops using a drug on which he or she has
become dependent.

Central retinal vein occlusion see
Retinopathies

I Cephalosporins
Definition

Cephalosporins are medicines that kill bacteria or
prevent their growth.

Purpose

Cephalosporins are used to treat infections in different
parts of the body—the ears, nose, throat, lungs, sinuses, and
skin, for example. Physicians may prescribe these drugs to
treat pneumonia, strep throat, staph infections, tonsillitis,
bronchitis, and gonorrhea. These drugs will not work for
colds, flu, and other infections caused by viruses.

Description

Examples of cephalosporins are cefaclor (Ceclor),
cefadroxil (Duricef), cefazolin (Ancef, Kefzol, Zolicef),
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cefixime (Suprax), cefoxitin (Mefoxin), cefprozil (Cefzil),
ceftazidime (Ceptaz, Fortaz, Tazicef, Tazideme), cefurox-
ime (Ceftin) and cephalexin (Keflex). These medicines are
available only with a physician’s prescription. They are
sold in tablet, capsule, liquid, and injectable forms.

Recommended dosage

The recommended dosage depends on the type of
cephalosporin. Check with the physician who prescribed
the drug or the pharmacist who filled the prescription for
the correct dosage.

Always take cephalosporins exactly as directed by
your physician. Never take larger, smaller, more fre-
quent, or less frequent doses. Take the drug for exactly as
long as directed—no more and no less. Do not save some
doses of the drug to take for future infections. The medi-
cine may not be right for other kinds of infections, even
if the symptoms are the same. In addition, take all of the
medicine to treat the infection for which it was pre-
scribed. The infection may not clear up completely if too
little medicine is taken. Taking this medicine for too
long, on the other hand, may open the door to new infec-
tions that do not respond to the drug.

Some cephalosporins work best when taken on an
empty stomach. Others should be taken after meals.
Check with the physician who prescribed the medicine or
the pharmacist who filled the prescription for instruc-
tions on how to take the medicine.

Precautions

Certain cephalosporins should not be combined with
alcohol or with medicines that contain alcohol. Abdomi-
nal or stomach cramps, nausea, vomiting, facial flushing,
and other symptoms may result within 15-30 minutes
and may last for several hours. Do not drink alcoholic
beverages or use other medicines that contain alcohol
while being treated with cephalosporins and for several
days after treatment ends.

Special conditions

People with certain medical conditions or who are
taking certain other medicines can have problems if they
take cephalosporins. Before taking these drugs, be sure
to let the physician know about any of these conditions:

ALLERGIES. Severe allergic reactions to this medicine
may occur. Anyone who is allergic to cephalosporins of
any kind should not take other cephalosporins. Anyone
who is allergic to penicillin should check with a physician
before taking any cephalosporin. The physician should
also be told about any allergies to foods, dyes, preserva-
tives, or other substances.
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Bronchitis—Inflammation of the air passages of
the lungs.

Colitis—Inflammation of the colon (large bowel).

Gonorrhea—A sexually transmitted disease (STD)
that causes infection in the genital organs and may
cause disease in other parts of the body.

Inflammation—Pain, redness, swelling, and heat
that usually develop in response to injury or illness.

Phenylketonuria—(PKU) A genetic disorder in
which the body lacks an important enzyme. If
untreated, the disorder can lead to brain damage
and mental retardation.

Pneumonia—A disease in which the lungs become
inflamed. Pneumonia may be caused by bacteria,
viruses, or other organisms, or by physical or
chemical irritants.

Sexually transmitted disease—A disease that is
passed from one person to another through sexual
intercourse or other intimate sexual contact. Also
called STD.

Staph infection—Infection with Staphylococcus
bacteria. These bacteria can infect any part of the
body.

Strep throat—A sore throat caused by infection
with Streptococcus bacteria. Symptoms include
sore throat, chills, fever, and swollen lymph nodes
in the neck.

Tonsillitis—Inflammation of a tonsil, a small mass
of tissue in the throat.

DIABETES. Some cephalosporins may cause false
positive results on urine sugar tests for diabetes. People
with diabetes should check with their physicians to see if
they need to adjust their medication or their diets.

PHENYLKETONURIA. Oral suspensions of cefprozil
contain phenylalanine. People with phenylketonuria
(PKU) should consult a physician before taking this
medicine.

PREGNANCY. Women who are pregnant or who may
become pregnant should check with their physicians
before using cephalosporins.

BREASTFEEDING. Cephalosporins may pass into
breast milk and may affect nursing babies. Women who
are breastfeeding and who need to take this medicine

693

suriodsojeyda)



Cerebral amyloid angiopathy

should check with their physicians. They may need to
stop breastfeeding until treatment is finished.

OTHER MEDICAL CONDITIONS. Before using
cephalosporins, people with any of these medical prob-
lems should make sure their physicians are aware of their
conditions:

« History of stomach or intestinal problems, especially col-
itis. Cephalosporins may cause colitis in some people.

* Kidney problems. The dose of cephalosporin may need
to be lower.

* Bleeding problems. Cephalosporins may increase the
chance of bleeding in people with a history of bleeding
problems.

* Liver disease. The dose of cephalosporin may need to
be lower.

USE OF CERTAIN MEDICINES. Taking cephalosporins
with certain other drugs may affect the way the drugs
work or may increase the chance of side effects.

Side effects

Get medical attention immediately if any of these
symptoms develop while taking cephalosporins:

« shortness of breath

¢ Pounding heartbeat

* Skin rash or hives

* Severe cramps or pain in the stomach or abdomen
* Fever

* Severe watery or bloody diarrhea (may occur up to
several weeks after stopping the drug)

* Unusual bleeding or bruising

Other rare side effects may occur. Anyone who has
unusual symptoms during or after treatment with
cephalosporins should get in touch with his or her physi-
cian.

Interactions

Some cephalosporins cause diarrhea. Certain diar-
rhea medicines, such as diphenoxylate-atropine
(Lomotil), may make the problem worse. Check with a
physician before taking any medicine for diarrhea caused
by taking cephalosporins.

Birth control pills may not work properly when
taken at the same time as cephalosporins. To prevent
pregnancy, use other methods of birth control in addi-
tion to the pills while taking cephalosporins.

Taking cephalosporins with certain other drugs may
increase the risk of excess bleeding. Among the drugs that
may have this effect when taken with cephalosporins are:
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* blood thinning drugs (anticoagulants) such as warfarin
(Coumadin)

* blood viscosity reducing medicines such as pentoxi-
fylline (Trental)

« the antiseizure medicines divalproex (Depakote) and
valproic acid (Depakene)

Cephalosporins may also interact with other medi-
cines. When this happens, the effects of one or both of
the drugs may change or the risk of side effects may be
greater. Anyone who takes cephalosporins should let the
physician know all other medicines he or she is taking.

Nancy Ross-Flanigan

Cerebral abscess see Brain abscess

I Cerebral amyloid angiopathy
Definition

Cerebral amyloid angiopathy (CAA) is also known
as congophilic angiopathy or cerebrovascular amyloido-
sis. It is a disease of small blood vessels in the brain in
which deposits of amyloid protein in the vessel walls
may lead to stroke, brain hemorrhage, or dementia.
Amyloid protein resembles a starch and is deposited in
tissues during the course of certain chronic diseases.

Description

CAA may affect patients over age 45, but is most com-
mon in patients over age 65, and becomes more common
with increasing age. Men and women are equally affected.
In some cases, CAA is sporadic but it may also be inherited
as an autosomal dominant condition (a form of inheritance
in which only one copy of a gene coding for a disease need
be present for that disease to be expressed; if either parent
has the disease, a child has a 50% chance of inheriting the
disease). CAA is responsible for 5-20% of brain hemor-
rhages and up to 30% of lobar hemorrhages localized to one
lobe of the brain. CAA may be found during an autopsy in
over one-third of persons over age 60, even though they
may not have had brain hemorrhage, stroke, or other mani-
festations of the disease during life. In Alzheimer’s disease,
CAA is more common than in the general population, and
may occur in more than 80% of patients over age 60.

Causes and symptoms

The cause of amyloid deposits in blood vessels in the
brain in sporadic CAA is not known. In hereditary CAA,
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genetic defects, typically on chromosome 21, allow accu-
mulation of amyloid, a protein made up of units called
beta-pleated sheet fibrils. The fibrils tend to clump togeth-
er, so that the amyloid cannot be dissolved and builds up
in the brain blood vessel walls. One form of amyloid fibril
subunit proteins is the amyloid beta protein.

Different theories have been suggested for the
source of amyloid beta protein in the brain. The systemic
theory suggests that amyloid beta protein in the blood
stream is deposited in blood vessels in the brain, causing
weakness in the blood vessel wall and breakdown in the
blood-brain barrier. Normally, the blood-brain barrier
keeps proteins and other large molecules from escaping
from the blood vessel to the brain tissue. When there is
breakdown of the blood-brain barrier, amyloid beta pro-
tein leaks through the blood vessel wall, and is deposited
in the brain substance, where it forms an abnormal struc-
ture called a neuritic plaque.

A second, more likely theory is that amyloid fibrils
that form amyloid beta protein are produced by perivas-
cular microglia, or support cells in contact with the brain
blood vessel wall. The third theory is that the brain tissue
gives rise to amyloid beta protein. Both the nerve cells
and the glia are known to produce amyloid precursor
protein, which increases with aging and with cell stress.

Bleeding into the brain may occur as tiny blood ves-
sels carrying amyloid deposits become heavier and more
brittle, and are therefore more likely to burst with minor
trauma or with fluctuating blood pressure. Aneurysms, or
ballooning of the blood vessel wall, may develop, and
may also rupture as the stretched wall becomes thinner
and is under more pressure. Amyloid deposits may
destroy smooth muscle cells or cause inflammation in the
blood vessel wall. This may also cause the blood vessel
to break more easily.

The most common form of CAA is the sporadic
form associated with aging. This type of CAA usually
causes lobar hemorrhage, which may recur in different
lobes of the brain. The frontal lobe (behind the forehead)
and parietal lobe (behind the frontal lobe) are most often
affected; the temporal lobe (near the temple) and occipi-
tal lobe (at the back of the brain) are affected less often;
and the cerebellum (under the occipital lobe) is rarely
affected. Approximately 10-50% of hemorrhages in spo-
radic CAA involve more than one lobe.

Symptoms of lobar hemorrhage in CAA include
sudden onset of headache, neurologic symptoms such as
weakness, sensory loss, visual changes, or speech prob-
lems, depending on which lobe is involved; and
decreased level of consciousness (a patient who is diffi-
cult to arouse), nausea, and vomiting. Sporadic CAA
may be associated with symptoms unrelated to lobar
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KEY TERMS

Amyloid—Amyloid protein resembles a starch and
is deposited in tissues during the course of certain
chronic diseases.

Ataxia—Problems with coordination and walking.

Autosomal dominant—A form of inheritance in
which only one copy of a gene coding for a dis-
ease need be present for that disease to be
expressed. If either parent has the disease, a child
has a 50% chance of inheriting the disease.

Chromosome—A cellular structure containing
genetic information in the form of DNA.

Dementia—Loss of memory and other higher
functions, such as thinking or speech, lasting six
months or more.

Hemorrhage—Bleeding, or escape of blood
through ruptured or unruptured blood vessel walls.

Lobar hemorrhage—Bleeding into one of the
lobes of the brain.

Seizure—Epileptic convulsion, fit, or attack.

Sporadic—A form of disease found in persons
without a family history of the disease.

Spasticity—Limb stiffness related to disease of the
brain or spinal cord.

Stroke—Sudden neurological deficit related to
impaired blood supply to the brain.

hemorrhage. Petechial hemorrhages (tiny hemorrhages
involving many small vessels) may produce recurrent,
brief neurologic symptoms secondary to seizures or
decreased blood flow, or may produce rapidly progres-
sive dementia (loss of memory and other brain functions)
that worsens in distinct steps rather than gradually. Over
40% of patients with hemorrhage secondary to CAA also
have dementia.

Genetic factors play a role in certain types of CAA
and in diseases associated with CAA:

e Dutch type of hereditary cerebral hemorrhage with
amyloidosis (build up of amyloid protein in blood ves-
sels): autosomal dominant, with a genetic mutation
involving the amyloid precursor protein. Onset is at age
40-60 with headaches, brain hemorrhage often in the
parietal lobe, strokes, and dementia. More than half of
patients die from their first hemorrhage. Patients with
the Dutch type of CAA may produce an abnormal anti-
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coagulant, or blood thinner, which makes hemorrhage
more likely.

Flemish type of hereditary cerebral hemorrhage with
amyloidosis: autosomal dominant, with a mutation
involving the amyloid precursor protein. Symptoms
include brain hemorrhage or dementia.

Familial Alzheimer’s disease: autosomal dominant,
comprising 5-10% of all Alzheimer’s disease cases (a
brain disease in which death of nerve cells leads to pro-
gressive dementia).

Down Syndrome: caused by trisomy 21 (three rather
than two copies of chromosome 21), causing excess
amyloid precursor protein gene. Children with Down
syndrome are mentally handicapped and may have
heart problems.

Icelandic type of hereditary cerebral hemorrhage with
amyloidosis: autosomal dominant, with mutation in the
gene coding for cystatin C. Symptoms often begin at
age 30—40 with multiple brain hemorrhages, dementia,
paralysis (weakness), and death in 10-20 years.
Headache occurs in more than half of patients, and
seizures occur in one-quarter. Unlike most other forms
of CAA, most hemorrhages involve the basal ganglia
deep within the brain (Basal ganglia are islands of tis-
sues in the cerebellum part of the brain.).

Familial oculo-leptomeningeal amyloidosis: autosomal
dominant with unknown gene defect(s), described in
Japanese, Italian, and North American families. Symp-
toms can include dementia, ataxia (problems with coor-
dination), spasticity (limb stiffness), strokes, seizures,
peripheral neuropathy (disease affecting the nerves
supplying the limbs), migraine, spinal cord problems,
blindness, and deafness. Brain hemorrhage is rare as
the amyloid protein is deposited in blood vessels in the
eye and meninges (brain coverings), but not in the brain
itself. In Italian families with the disease, patients may
be affected as early as 20-30 years of age.

British type of familial amyloidosis: autosomal domi-
nant with unknown gene defect(s), associated with pro-
gressive dementia, spasticity, and ataxia. Brain stem,
spinal cord, and cerebellum all exhibit amyloid deposits,
but hemorrhage typically does not occur.

Diagnosis

As in most neurologic diseases, diagnosis is made
most often from the patient’s history, with careful inquiry
into family history and the patient’s onset and pattern of
symptoms, as well as neurologic examination. Brain
computed tomography scan (CT) or magnetic reso-
nance imaging (MRI) may identify lobar hemorrhage,
stroke, or petechial hemorrhages, and are important in
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excluding arteriovenous malformation, brain tumor, or
other causes of hemorrhage. Angiography (x-ray study
of the interior of blood vessels and the heart) is not help-
ful in diagnosis of CAA, but may be needed to exclude
aneurysm. Brain biopsy (surgical removal of a small
piece of brain tissue) may show characteristic amyloid
deposits, but is rarely performed, as the risk may not be
justifiable in the absence of effective treatment for CAA.
If diagnosis is uncertain, biopsy may be needed to rule
out conditions which are potentially treatable. Definite
diagnosis requires microscopic examination of brain tis-
sue, either at biopsy, at autopsy, or at surgery when brain
hemorrhage is drained. Lumbar puncture to examine
cerebrospinal fluid proteins may show characteristic
abnormalities, but is not part of the routine exam. In
familial forms, genetic analysis may be helpful.

CAA with hemorrhage must be distinguished from
other types of brain hemorrhage. In CAA, hemorrhage
typically occurs in the lobar region, often ruptures into the
subarachnoid space between the brain and its coverings,
and occurs at night. In hemorrhage related to high blood
pressure, hemorrhage is usually deeper within the brain,
ruptures into the ventricles or cavities deep inside the
brain, and occurs during daytime activities. Other causes
of brain hemorrhage are arteriovenous malformations,
trauma, aneurysms, bleeding into a brain tumor, vasculi-
tis (inflammation of blood vessels), or bleeding disorders.

Treatment

Although there is no effective treatment for the under-
lying disease process of CAA, measures can be taken to
prevent brain hemorrhage in patients diagnosed with CAA.
High blood pressure should be treated aggressively, and
even normal blood pressure can be lowered as much as tol-
erated without side effects from medications. Blood thin-
ners such as Coumadin, antiplatelet agents such as aspirin,
or medications designed to dissolve blood clots may cause
hemorrhage in patients with CAA, and should be avoided if
possible. If these medications are required for other condi-
tions, such as heart disease, the potential benefits must be
carefully weighed against the increased risks.

Seizures, or recurrent neurologic symptoms thought
to be seizures, should be treated with anti-epileptic
drugs, although Depakote (sodium valproate) should be
avoided because of its antiplatelet effect. Anti-epileptic
drugs are sometimes given to patients with large lobar
hemorrhage in an attempt to prevent seizures, although
the benefit of this is unclear.

Once brain hemorrhage has occurred, the patient
should be admitted to a hospital (ICU) for neurologic
monitoring and control of increased pressure within the
brain, blood pressure control, and supportive medical
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care. Antiplatelet agents and blood thinners should be dis-
continued and their effects reversed, if possible. Surgery
may be needed to remove brain hemorrhage, although
bleeding during surgery may be difficult to control.

CAA may be rarely associated with cerebral vascullitis,
or inflammation of the blood vessel walls. In these cases
treatment with steroids or immune system suppressants
may be helpful. Without tissue examination, vasculitis can-
not be diagnosed reliably, and probably coexists with CAA
too rarely to justify steroid treatment in most cases.

Prognosis

Since CAA is associated with progressive blood ves-
sel degeneration, and since there is no effective treat-
ment, most patients have a poor prognosis. Aggressive
neurosurgical management allows increased survival fol-
lowing lobar hemorrhage, but as of 1998, 20-90% of
patients die from the first hemorrhage or its complica-
tions, which include progression of hemorrhage, brain
edema (swelling) with herniation (downward pressure
on vital brain structures), seizures, and infections such as
pneumonia. Many survivors have persistent neurologic
deficits related to the brain lobe affected by hemorrhage,
and are at risk for additional hemorrhages, seizures, and
dementia. Prognosis is worse in patients who are older,
or who have larger hemorrhages or recurrent hemor-
rhages within a short time.
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I Cerebral aneurysm
Definition

A cerebral aneurysm occurs at a weak point in the
wall of a blood vessel (artery) that supplies blood to the
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brain. Because of the flaw, the artery wall bulges outward
and fills with blood. This bulge is called an aneurysm. An
aneurysm can rupture, spilling blood into the surround-
ing body tissue. A ruptured cerebral aneurysm can cause
permanent brain damage, disability, or death.

Description

A cerebral aneurysm can occur anywhere in the brain.
Aneurysms can have several shapes. The saccular
aneurysm, once called a berry aneurysm, resembles a piece
of fruit dangling from a branch. Saccular aneurysms are
usually found at a branch in the blood vessel where they
balloon out by a thin neck. Saccular cerebral aneurysms
most often occur at the branch points of large arteries at the
base of the brain. Aneurysms may also take the form of a
bulge in one wall of the artery—a lateral aneurysm—or a
widening of the entire artery—a fusiform aneurysm.

The greatest danger of aneurysms is rupture.
Approximately 50-75% of stricken people survive an
aneurysmal rupture. A ruptured aneurysm spills blood
into the brain or into the fluid-filled area that surrounds
the brain tissue. Bleeding into this area, called the sub-
arachnoid space, is referred to as subarachnoid hemor-
rhage (SAH). About 25,000 people suffer a SAH each
year. It is estimated that people with unruptured
aneurysm have an annual 1-2% risk of hemorrhage.
Under age 40, more men experience SAH. After age 40,
more women than men are affected.

Most people who have suffered a SAH from a rup-
tured aneurysm did not know that the aneurysm even
existed. Based on autopsy studies, medical researchers
estimate that 1-5% of the population has some type of
cerebral aneurysm. Aneurysms rarely occur in the very
young or the very old; about 60% of aneurysms are diag-
nosed in people between ages 40 and 65.

Some aneurysms may have a genetic link and run in
families. The genetic link has not been completely
proven and a pattern of inheritance has not been deter-
mined. Some studies seem to show that first-degree rela-
tives of people who suffered aneurysmal SAH are more
likely to have aneurysms themselves. These studies
reported that such immediate family members were four
times more likely to have aneurysms than the general
population. Other studies do not confirm these findings.
Better evidence links aneurysms to certain rare diseases
of the connective tissue. These diseases include Marfan
syndrome, pseudoxanthoma elasticum, Ehlers-Danlos
syndrome, and fibromuscular dysplasia. Polycystic kid-
ney disease is also associated with cerebral aneurysms.

These diseases are also associated with an increased
risk of aneurysmal rupture. Certain other conditions raise
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Three aneurysms can be seen in this section of a cerebral artery removed from a human brain. (Photograph by Martin Rotker,
Phototake NYC. Reproduced by permission.)

the risk of rupture, too. Most aneurysms that rupture are
a half-inch or larger in diameter. Size is not the only fac-
tor, however, because smaller aneurysms also rupture.
Cigarette smoking, excessive alcohol consumption, and
recreational drug use (for example, use of cocaine) have
been linked with an increased risk. The role, if any, of
high blood pressure has not been determined. Some stud-
ies have implicated high blood pressure in aneurysm for-
mation and rupture, but people with normal blood pres-
sure also experience aneurysms and SAHs. High blood
pressure may be a risk factor but not the most important
one. Pregnancy, labor, and delivery also seem to
increase the possibility that an aneurysm might rupture,
but not all doctors agree. Physical exertion and use of
oral contraceptives are not suspected causes for aneurys-
mal rupture.

Causes and symptoms

Cerebral aneurysms can be caused by brain trauma,
infection, hardening of the arteries (atherosclerosis), or
abnormal rapid cell growth (neoplastic disease), but most
seem to arise from a congenital, or developmental,
defect. These congenital aneurysms occur more frequent-
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ly in women. Whatever the cause may be, the inner wall
of the blood vessel is abnormally thin and the pressure of
the blood flow causes an aneurysm to form.

Most aneurysms go unnoticed until they rupture.
However, 10—15% of unruptured cerebral aneurysms are
found because of their size or their location. Common
warning signs include symptoms that affect only one eye,
such as an enlarged pupil, a drooping eyelid, or pain
above or behind the eye. Other symptoms are a localized
headache, unsteady gait, a temporary problem with
sight, double vision, or numbness in the face.

Some aneurysms bleed occasionally without rupturing.
Symptoms of such an aneurysm develop gradually. The
symptoms include headache, nausea, vomiting, neck pain,
black-outs, ringing in the ears, dizziness, or seeing spots.

Eighty to ninety percent of aneurysms are not diag-
nosed until after they have ruptured. Rupture is not
always a sudden event. Nearly 50% of patients who have
aneurysmal SAHs also experience “the warning leak
phenomenon.” Persons with warning leak symptoms
have sudden, atypical headaches that occur days or
weeks before the actual rupture. These headaches are
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Congenital—Existing at birth.

Ehlers-Danlos syndrome—A rare inheritable dis-
ease of the connective tissue marked by very elastic
skin, very loose joints, and very fragile body tissue.

Embolization—A technique to stop or prevent hem-
orrhage by introducing a foreign mass, such as an
air-filled membrane (balloon), into a blood vessel to
block the flow of blood.

Fibromuscular dysplasia—A disorder that causes
unexplained narrowing of arteries and high blood
pressure.

Magnetic resonance angiography—A noninvasive
diagnostic technique that uses radio waves to map
the internal anatomy of the blood vessels.

Marfan syndrome—An inheritable disorder that
affects the skeleton, joints, and blood vessels. Major
indicators are excessively long arms and legs, lax
joints, and vascular defects.

referred to as sentinel headaches. Nausea, vomiting, and
dizziness may accompany sentinel headaches. Unfortu-
nately, these symptoms can be confused with tension
headaches or migraines, and treatment can be delayed
until rupture occurs.

When an aneurysm ruptures, most victims experi-
ence a sudden, extremely severe headache. This
headache is typically described as the worst headache of
the victim’s life. Nausea and vomiting commonly
accompany the headache. The person may experience a
short loss of consciousness or prolonged coma. Other
common signs of a SAH include a stiff neck, fever, and a
sensitivity to light. About 25% of victims experience
neurological problems linked to specific areas of the
brain, swelling of the brain due to fluid accumulation
(hydrocephalus), or seizure.

Diagnosis

Based on the clinical symptoms, a doctor will run
several tests to confirm an aneurysm or an SAH. A com-
puted tomography (CT) scan of the head is the initial
procedure. A magnetic resonance imaging test (MRI)
may be done instead of a CT scan. MRI, however, is not
as sensitive as CT for detecting subarachnoid blood. A
CT scan can determine whether there has been a hemor-
rhage and can assist in pinpointing the location of the
aneurysm. The scan is most useful when it is done within
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Nimodipine (Nimotop)—A calcium-channel block-
er, that is, a drug that relaxes arterial smooth muscle
by slowing the movement of calcium across cell
walls.

Polycystic kidney disease—An abnormal condition
in which the kidneys are enlarged and contain
many cysts.

Pseudoxanthoma elasticum—A hereditary disorder
of the connective, or elastic, tissue marked by pre-
mature aging and breakdown of the skin and
degeneration of the arteries that leads to hemor-
rhages.

Subarachnoid hemorrhage (SAH)—Loss of blood
into the subarachnoid space, the fluid-filled area
that surrounds the brain tissue.

Vasospasm—Narrowing of a blood vessel caused
by a spasm of the smooth muscle of the vessel wall.

72 hours of the rupture. Later scans may miss the signs
of hemorrhage.

If the CT scan is negative for a hemorrhage or pro-
vides an unclear diagnosis, the doctor will order a cere-
brospinal fluid (CSF) analysis, also called a lumbar
puncture. In this procedure, a small amount of cere-
brospinal fluid is removed from the lower back and
examined for traces of blood and blood-breakdown prod-
ucts. If this test is positive, cerebral angiography is used
to map the brain’s blood vessels and the damaged area.
The angiography is done to pinpoint the aneurysm’s
location. About 15% of people who experience SAH
have more than one aneurysm. For this reason, angiogra-
phy should include both the common carotid artery that
feeds the front of the brain and the vertebral artery that
feeds the base of the brain. Occasionally, the angiogra-
phy fails to find the aneurysm and must be repeated. If
seizures occur, electroencephalography (EEG) may be
used to measure the electrical activity of the brain.

Treatment
Unruptured aneurysm

If an aneurysm has not ruptured and is not causing
any symptoms, it may be left untreated. Because there is
a 1-2% chance of rupture per year, the cumulative risk
over a number of years may justify surgical treatment.
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However, if the aneurysm is small or in a place that
would be difficult to reach, or if the person who has the
aneurysm is in poor health, the surgical treatment may be
a greater risk than the aneurysm. Risk of rupture is high-
er for people who have more than one aneurysm. Unrup-
tured aneurysm would probably be treated with a surgi-
cal procedure called the clip ligation, as described below.

Ruptured aneurysm

The primary treatment for a ruptured aneurysm
involves stabilizing the victim’s condition, treating the
immediate symptoms, and promptly assessing further
treatment options, especially surgical procedures. The
patient may require mechanical ventilation, oxygen, and
fluids. Medications may be given to prevent major sec-
ondary complications such as seizures, rebleeding, and
vasospasm (narrowing of the affected blood vessel).
Vasospasm decreases blood flow to the brain and causes
the death of nerve cells. A drug such as nimodipine
(Nimotop) may help prevent vasospasm by relaxing the
smooth muscle tissue of the arteries. Even with treat-
ment, however, vasospasm may cause stroke or death.

To prevent further hemorrhage from the aneurysm, it
must be removed from circulation. In general, surgical
procedures should be performed as soon as possible to
prevent rebleeding. The chances that aneurysm will
rebleed are greatest in the first 24 hours, and vasospasm
usually does not occur until 72 hours or more after rup-
ture. If the patient is in poor condition or if there is
vasospasm or other complication, surgical procedures
may be delayed. The preferred surgical method is a clip
ligation in which a clip is placed around the base of the
aneurysm to block it off from circulation. Surgical coat-
ing, wrapping, or trapping of the aneurysm may also be
performed. These procedures do not completely remove
the aneurysm from circulation, however, and there is
some risk that it may rebleed in the future. Newer tech-
niques that look promising include balloon embolization,
a procedure that blocks the aneurysm with an inflatable
membrane introduced by means of a catheter inserted
through the artery.

Prognosis

An unruptured aneurysm may not cause any symp-
toms over an entire lifetime. Surgical clip ligation will
ensure that it won’t rupture, but it may be better to leave
the aneurysm alone in some cases. Familial cerebral
aneurysms may rupture earlier than those without a
genetic link.

The outlook is not as good for a person who suffers a
ruptured aneurysm. Fifteen to twenty-five percent of
people who experience a ruptured aneurysm do not sur-
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vive. An additional 25-50% die as a result of complica-
tions associated with the hemorrhage. Of the survivors,
15-50% suffer permanent brain damage and disability.
These conditions are caused by the death of nerve cells.
Nerve cells can be destroyed by the hemorrhage itself or
by complications from the hemorrhage, such as
vasospasm or hydrocephalus. Hydrocephalus, a dilata-
tion (expansion) of the fluid-filled cavity surrounding the
brain, occurs in about 15% of cases. Immediate medical
treatment is vital to prevent further complications and
brain damage in those who survive the initial rupture.
Patients who survive SAH and aneurysm clipping are
unlikely to die from events related to SAH.

Prevention

There are no known methods to prevent an aneurysm
from forming. If an aneurysm is discovered before it rup-
tures, it may be surgically removed. CT or MRI angiogra-
phy may be recommended for relatives of patients with
familial cerebral aneurysms.
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I Cerebral palsy
Definition

Cerebral palsy (CP) is the term used for a group of
nonprogressive disorders of movement and posture
caused by abnormal development of, or damage to,
motor control centers of the brain. CP is caused by events
before, during, or after birth. The abnormalities of mus-
cle control that define CP are often accompanied by
other neurological and physical abnormalities.

Description

Voluntary movement (walking, grasping, chewing,
etc.) is primarily accomplished using muscles that are
attached to bones, known as the skeletal muscles. Control
of the skeletal muscles originates in the cerebral cortex,
the largest portion of the brain. Palsy means paralysis,
but may also be used to describe uncontrolled muscle
movement. Therefore, cerebral palsy encompasses any
disorder of abnormal movement and paralysis caused by
abnormal function of the cerebral cortex. In truth, howev-
er, CP does not include conditions due to progressive dis-
ease or degeneration of the brain. For this reason, CP is
also referred to as static (nonprogressive) encephalopathy
(disease of the brain). Also excluded from CP are any dis-
orders of muscle control that arise in the muscles them-
selves and/or in the peripheral nervous system (nerves
outside the brain and spinal cord).

CP is not a specific diagnosis, but is more accurately
considered a description—a description of a broad but
defined group of neurological and physical problems.

The symptoms of CP and their severity are quite
variable. Those with CP may have only minor difficulty
with fine motor skills, such as grasping and manipulating
items with their hands. A severe form of CP could
involve significant muscle problems in all four limbs,
mental retardation, seizures, and difficulties with
vision, speech, and hearing.

Muscles that receive defective messages from the
brain may be constantly contracted and tight (spastic),
exhibit involuntary writhing movements (athetosis), or
have difficulty with voluntary movement (dyskinesia).
There can also be a lack of balance and coordination with
unsteady movements (ataxia). A combination of any of
these problems may also occur. Spastic CP and mixed
CP constitute the majority of cases. Effects on the mus-
cles can range from mild weakness or partial paralysis
(paresis), to complete loss of voluntary control of a mus-
cle or group of muscles (plegia). CP is also designated by
the number of limbs affected. For instance, affected mus-
cles in one limb is monoplegia, both arms or both legs is
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diplegia, both limbs on one side of the body is hemiple-
gia, and in all four limbs is quadriplegia. Muscles of the
trunk, neck, and head may be affected as well.

CP can be caused by a number of different mecha-
nisms at various times—from several weeks after concep-
tion, through birth, to early childhood. For many years, it
was accepted that most cases of CP were due to brain
injuries received during a traumatic birth, known as birth
asphyxia. However, extensive research in the 1980s
showed that only 5—10% of CP can be attributed to birth
trauma. Other possible causes include abnormal develop-
ment of the brain, prenatal factors that directly or indirectly
damage neurons in the developing brain, premature birth,
and brain injuries that occur in the first few years of life.

Advances in the medical care of premature infants in
the last 20 years have dramatically increased the rate of
survival of these fragile newborns. However, as gesta-
tional age at delivery and birth weight of a baby
decrease, the risk for CP dramatically increases. A term
pregnancy is delivered at 37-41 weeks gestation. The
risk for CP in a preterm infant (32-37 weeks) is
increased about five-fold over the risk for an infant born
at term. Survivors of extremely preterm births (less than
28 weeks) face as much as a 50-fold increase in risk.
About 50% of all cases of CP now being diagnosed are in
children who were born prematurely.

Two factors are involved in the risk for CP associat-
ed with prematurity. First, premature babies are at high-
er risk for various CP-associated medical complications,
such as intracerebral hemorrhage, infection, and difficul-
ty in breathing, to name a few. Second, the onset of pre-
mature labor may be induced, in part, by complications
that have already caused neurologic damage in the fetus.
A combination of both factors almost certainly plays a
role in some cases of CP. The tendency toward premature
delivery runs in families, but the genetic mechanisms are
far from clear.

An increase in multiple pregnancies in recent years,
especially in the United States, is blamed on the
increased use of fertility drugs. As the number of fetuses
in a pregnancy increases, the risks for abnormal develop-
ment and premature delivery also increase. Children
from twin pregnancies have four times the risk of devel-
oping CP as children from singleton pregnancies, owing
to the fact that more twin pregnancies are delivered pre-
maturely. The risk for CP in a child of triplets is up to 18
times greater. Furthermore, recent evidence suggests that
a baby from a pregnancy in which its twin died before
birth is at increased risk for CP.

Approximately 500,000 children and adults in the
United States have CP, and it is newly diagnosed in about
6,000 infants and young children each year. The inci-
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dence of CP has not changed much in the last 20-30
years. Ironically, advances in medicine have decreased
the incidence from some causes, Rh disease for example,
but increased it from others, notably, prematurity and
multiple pregnancies. No particular ethnic groups seem
to be at higher risk for CP. However, people of disadvan-
taged background are at higher risk due to poorer access
to proper prenatal care and advanced medical services.

Causes and symptoms

As noted, CP has many causes, making a discussion
of the genetics of CP complicated. A number of heredi-
tary/genetic syndromes have signs and symptoms similar
to CP, but usually also have problems not typical of CP.
Put another way, some hereditary conditions “mimic”
CP. Isolated CP, meaning CP that is not a part of some
other syndrome or disorder, is usually not inherited.

It might be possible to group the causes of CP into
those that are genetic and those that are non-genetic, but
most would fall somewhere in between. Grouping causes
into those that occur during pregnancy (prenatal), those
that happen around the time of birth (perinatal), and those
that occur after birth (postnatal), is preferable. CP related
to premature birth and multiple pregnancies (twins,
triplets, etc., not “many pregnancies”) is somewhat differ-
ent and considered separately.

Prenatal causes

Although much has been learned about human
embryology in the last couple of decades, a great deal
remains unknown. Studying prenatal human develop-
ment is difficult because the embryo and fetus develop in
a closed environment—the mother’s womb. However,
the relatively recent development of a number of prenatal
tests has opened a window on the process. Add to that
more accurate and complete evaluations of newborns,
especially those with problems, and a clearer picture of
what can go wrong before birth is possible.

The complicated process of brain development before
birth is susceptible to many chance errors that can result in
abnormalities of varying degrees. Some of these errors
will result in structural anomalies of the brain, while oth-
ers may cause undetectable, but significant, abnormalities
in how the cerebral cortex is “wired.” An abnormality in
structure or wiring is sometimes hereditary, but is most
often due to chance, or a cause unknown at this time.
Whether and how much genetics played a role in a particu-
lar brain abnormality depends to some degree on the type
of anomaly and the form of CP it causes.

Several maternal-fetal infections are known to
increase the risk for CP, including rubella (German

702

measles, now rare in the United States), cytomegalovirus
(CMV), and toxoplasmosis. Each of these infections is
considered a risk to the fetus only if the mother contracts
it for the first time during that pregnancy. Even in those
cases, though, most babies will be born normal. Most
women are immune to all three infections by the time
they reach childbearing age, but a woman’s immune sta-
tus can be determined using the so-called TORCH (for
Toxoplasmosis, Rubella, Cytomegalovirus, and Herpes)
test before or during pregnancy.

Just as a stroke can cause neurologic damage in an
adult, so too can this type of event occur in the fetus. A
burst blood vessel in the brain followed by uncontrolled
bleeding (coagulopathy), known as intracerebral hemor-
rhage, could cause a fetal stroke, or a cerebral blood ves-
sel could be obstructed by a clot (embolism). Infants who
later develop CP, along with their mothers, are more like-
ly than other mother-infant pairs to test positive for fac-
tors that put them at increased risk for bleeding episodes
or blood clots. Some coagulation disorders are strictly
hereditary, but most have a more complicated basis.

A teratogen is any substance to which a woman is
exposed that has the potential to harm the embryo or
fetus. Links between a drug or other chemical exposure
during pregnancy and a risk for CP are difficult to prove.
However, any substance that might affect fetal brain
development, directly or indirectly, could increase the
risk for CP. Furthermore, any substance that increases the
risk for premature delivery and low birth weight, such as
alcohol, tobacco, or cocaine, among others, might indi-
rectly increase the risk for CP.

The fetus receives all nutrients and oxygen from
blood that circulates through the placenta. Therefore,
anything that interferes with normal placental function
might adversely affect development of the fetus, includ-
ing the brain, or might increase the risk for premature
delivery. Structural abnormalities of the placenta, prema-
ture detachment of the placenta from the uterine wall
(abruption), and placental infections (chorioamnionitis)
are thought to pose some risk for CP.

Certain conditions in the mother during pregnancy
might pose a risk to fetal development leading to CP.
Women with autoimmune anti-thyroid or anti-phospho-
lipid (APA) antibodies are at slightly increased risk for
CP in their children. A potentially important clue uncov-
ered recently points toward high levels of cytokines in
the maternal and fetal circulation as a possible risk for
CP. Cytokines are proteins associated with inflammation,
such as from infection or autoimmune disorders, and
they may be toxic to neurons in the fetal brain. More
research is needed to determine the exact relationship, if
any, between high levels of cytokines in pregnancy and
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KEY TERMS

Asphyxia—Lack of oxygen. In the case of cerebral
palsy, lack of oxygen to the brain.

Ataxia—A deficiency of muscular coordination,
especially when voluntary movements are attempt-
ed, such as grasping or walking.

Athetosis—A condition marked by slow, writhing,
involuntary muscle movements.

Cerebral palsy—Movement disability resulting from
nonprogressive brain damage.

Coagulopathy—A disorder in which blood is either
too slow or too quick to coagulate (clot).

Contracture—A tightening of muscles that prevents
normal movement of the associated limb or other
body part.

Cytokine—A protein associated with inflammation
that, at high levels, may be toxic to nerve cells in
the developing brain.

Diplegia—Paralysis affecting like parts on both
sides the body, such as both arms or both legs.

CP. A woman has some risk of developing the same com-
plications in more than one pregnancy, slightly increas-
ing the risk for more than one child with CP.

Serious physical trauma to the mother during preg-
nancy could result in direct trauma to the fetus as well, or
injuries to the mother could compromise the availability
of nutrients and oxygen to the developing fetal brain.

Perinatal causes

Birth asphyxia significant enough to result in CP is
now uncommon in developed countries. Tight nuchal
cord (umbilical cord around the baby’s neck) and pro-
lapsed cord (cord delivered before the baby) are possible
causes of birth asphyxia, as are bleeding and other com-
plications associated with placental abruption and pla-
centa previa (placenta lying over the cervix).

Infection in the mother is sometimes not passed to
the fetus through the placenta, but is transmitted to the
baby during delivery. Any such infection that results in
serious illness in the newborn has the potential to pro-
duce some neurological damage.

Postnatal causes

The remaining 15% of CP is due to neurologic
injury sustained after birth. CP that has a postnatal cause
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Dorsal rhizotomy—A surgical procedure that cuts
nerve roots to reduce spasticity in affected muscles.

Dyskinesia—Impaired ability to make voluntary
movements.

Hemiplegia—Paralysis of one side of the body.
Hypotonia—Reduced or diminished muscle tone.
Quadriplegia—~Paralysis of all four limbs.

Serial casting—A series of casts designed to gradu-
ally move a limb into a more functional position.

Spastic—A condition in which the muscles are
rigid, posture may be abnormal, and fine motor
control is impaired.

Spasticity—Increased mucle tone, or stiffness,
which leads to uncontrolled, awkward movements.

Static encephalopathy—A disease of the brain that
does not get better or worse.

Tenotomy—A surgical procedure that cuts the ten-
don of a contracted muscle to allow lengthening.

is sometimes referred to as acquired CP, but this is only
accurate for those cases caused by infection or trauma.

Incompatibility between the Rh blood types of
mother and child (mother Rh negative, baby Rh positive)
can result in severe anemia in the baby (erythroblastosis
fetalis). This may lead to other complications, including
severe jaundice, which can cause CP. Rh disease in the
newborn is now rare in developed countries due to rou-
tine screening of maternal blood type and treatment of
pregnancies at risk. The routine, effective treatment of
jaundice due to other causes has also made it an infre-
quent cause of CP in developed countries. Rh blood type
poses a risk for recurrence of Rh disease if treatment is
not provided.

Serious infections that affect the brain directly, such
as meningitis and encephalitis, may cause irreversible
damage to the brain, leading to CP. A seizure disorder
early in life may cause CP, or may be the product of a
hidden problem that causes CP in addition to seizures.
Unexplained (idiopathic) seizures are hereditary in only
a small percentage of cases. Although rare in infants born
healthy at or near term, intracerebral hemorrhage and
brain embolism, like fetal stroke, are sometimes genetic.

Physical trauma to an infant or child resulting in
brain injury, such as from abuse, accidents, or near
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drowning/suffocation, might cause CP. Likewise, inges-
tion of a toxic substance such as lead, mercury, poisons,
or certain chemicals could cause neurological damage.
Accidental overdose of certain medications might also
cause similar damage to the central nervous system.

By definition, the defect in cerebral function causing
CP is nonprogressive. However, the symptoms of CP
often change over time. Most of the symptoms of CP
relate in some way to the aberrant control of muscles. To
review, CP is categorized first by the type of move-
ment/postural disturbance(s) present, then by a descrip-
tion of which limbs are affected, and finally by the sever-
ity of motor impairment. For example, spastic diplegia
refers to continuously tight muscles that have no volun-
tary control in both legs, while athetoid quadraparesis
describes uncontrolled writhing movements and muscle
weakness in all four limbs. These three-part descriptions
are helpful in providing a general picture, but cannot give
a complete description of any one person with CP. In
addition, the various “forms” of CP do not occur with
equal frequency—spastic diplegia is seen in more indi-
viduals than is athetoid quadraparesis. CP can also be
loosely categorized as mild, moderate, or severe, but
these are very subjective terms with no firm boundaries
between them.

A muscle that is tensed and contracted is hypertonic,
while excessively loose muscles are hypotonic. Spastic,
hypertonic muscles can cause serious orthopedic prob-
lems, including scoliosis (spine curvature), hip disloca-
tion, or contractures. A contracture is shortening of a
muscle, aided sometimes by a weak-opposing force from
a neighboring muscle. Contractures may become perma-
nent, or “fixed,” without some sort of intervention. Fixed
contractures may cause postural abnormalities in the
affected limbs. Clenched fists and contracted feet (equi-
nus or equinovarus) are common in people with CP.
Spasticity in the thighs causes them to turn in and cross
at the knees, resulting in an unusual method of walking
known as a “scissors gait.” Any of the joints in the limbs
may be stiff (immobilized) due to spasticity of the
attached muscles.

Athetosis and dyskinesia often occur with spasticity,
but do not often occur alone. The same is true of ataxia.
It is important to remember that “mild CP” or “severe
CP” refers not only to the number of symptoms present,
but also to the level of involvement of any particular
class of symptoms.

Mechanisms that can cause CP are not always
restricted to motor-control areas of the brain. Other neu-
rologically based symptoms may include:

 mental retardation/learning disabilities

« behavioral disorders
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* seizure disorders

* visual impairment

¢ hearing loss

* speech impairment (dysarthria)

« abnormal sensation and perception

These problems may have a greater impact on a
child’s life than the physical impairments of CP, although
not all children with CP are affected by other problems.
Many infants and children with CP have growth impair-
ment. About one-third of individuals with CP have moder-
ate-to-severe mental retardation, one-third have mild men-
tal retardation, and one-third have normal intelligence.

Diagnosis

The signs of CP are not usually noticeable at birth.
Children normally progress through a predictable set of
developmental milestones through the first 18 months of
life. Children with CP, however, tend to develop these
skills more slowly because of their motor impairments,
and delays in reaching milestones are usually the first
symptoms of CP. Babies with more severe cases of CP
are usually diagnosed earlier than others.

Selected developmental milestones, and the ages for
normally acquiring them, are given below. If a child does
not acquire the skill by the age shown in parentheses,
there is some cause for concern.

« sits well unsupported—six months (eight—10 months)
* babbles—six months (eight months)

e crawls—nine months (12 months)

« finger feeds, holds bottle—nine months (12 months)
» walks alone—12 months (15—-18 months)

e uses one or two words other than dada/mama—12
months (15 months)

« walks up and down steps—24 months (24-36 months)

e turns pages in books; removes shoes and socks—24
months (30 months)

Children do not consistently favor one hand over the
other before 12—18 months, and doing so may be a sign
that the child has difficulty using the other hand. This
same preference for one side of the body may show up as
asymmetric crawling or, later on, favoring one leg while
climbing stairs.

It must be remembered that children normally
progress at somewhat different rates, and slow beginning
accomplishment is often followed by normal develop-
ment. Other causes for developmental delay—some
benign, some serious—should be excluded before con-
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sidering CP as the answer. CP is nonprogressive, so con-
tinued loss of previously acquired milestones indicates
that CP is not the cause of the problem.

No one test is diagnostic for CP, but certain factors
increase suspicion. The Apgar score measures a baby’s
condition immediately after birth. Babies that have low
Apgar scores are at increased risk for CP. Presence of
abnormal muscle tone or movements may indicate CP, as
may the persistence of infantile reflexes. Imaging of the
brain using ultrasound, x rays, MRI, and/or CT scans may
reveal a structural anomaly. Some brain lesions associated
with CP include scarring, cysts, expansion of the cerebral
ventricles (hydrocephalus), periventricular leukomalacia
(an abnormality of the area surrounding the ventricles),
areas of dead tissue (necrosis), and evidence of an intra-
cerebral hemorrhage or blood clot. Blood and urine bio-
chemical tests, as well as genetic tests, may be used to rule
out other possible causes, including muscle and peripheral
nerve diseases, mitochondrial and metabolic diseases, and
other inherited disorders. Evaluations by a pediatric devel-
opmental specialist and a geneticist may be of benefit.

Treatment

Cerebral palsy cannot be cured, but many of the dis-
abilities it causes can be managed through planning and
timely care. Treatment for a child with CP depends on the
severity, nature, and location of the primary muscular symp-
toms, as well as any associated problems that might be pre-
sent. Optimal care of a child with mild CP may involve reg-
ular interaction with only a physical therapist and occupa-
tional therapist, whereas care for a more severely affected
child may include visits to multiple medical specialists
throughout life. With proper treatment and an effective plan,
most people with CP can lead productive, happy lives.

Therapy

Spasticity, muscle weakness, coordination, ataxia,
and scoliosis are all significant impairments that affect the
posture and mobility of a person with CP. Physical and
occupational therapists work with the patient, and the fam-
ily, to maximize the ability to move affected limbs, devel-
op normal motor patterns, and maintain posture. “Assistive
technology,” things such as wheelchairs, walkers, shoe
inserts, crutches, and braces, are often required. A speech
therapist, and high-tech aids such as computer-controlled
communication devices, can make a tremendous differ-
ence in the life of those who have speech impairments.

Medications

Before fixed contractures develop, muscle-relaxant
drugs such as diazepam (Valium), dantrolene (Dantri-
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um), and baclofen (Lioresal) may be prescribed. Botu-
linum toxin (Botox), a newer and highly effective treat-
ment, is injected directly into the affected muscles. Alco-
hol or phenol injections into the nerve controlling the
muscle are another option. Multiple medications are
available to control seizures, and athetosis can be treated
using medications such as trihexyphenidyl HCI (Artane)
and benztropine (Cogentin).

Surgery

Fixed contractures are usually treated with either
serial casting or surgery. The most commonly used surgi-
cal procedures are tenotomy, tendon transfer, and dorsal
rhizotomy. In tenotomy, tendons of the affected muscle
are cut and the limb is cast in a more normal position
while the tendon regrows. Alternatively, tendon transfer
involves cutting and reattaching a tendon at a different
point on the bone to enhance the length and function of
the muscle. A neurosurgeon performing dorsal rhizotomy
carefully cuts selected nerve roots in the spinal cord to
prevent them from stimulating the spastic muscles. Neu-
rosurgical techniques in the brain such as implanting tiny
electrodes directly into the cerebellum, or cutting a por-
tion of the hypothalamus, have very specific uses and
have had mixed results.

Education

Parents of a child newly diagnosed with CP are not
likely to have the necessary expertise to coordinate the
full range of care their child will need. Although
knowledgeable and caring medical professionals are
indispensable for developing a care plan, a potentially
more important source of information and advice is
other parents who have dealt with the same set of diffi-
culties. Support groups for parents of children with CP
can be significant sources of both practical advice and
emotional support. Many cities have support groups
that can be located through the United Cerebral Palsy
Association, and most large medical centers have spe-
cial multidisciplinary clinics for children with develop-
mental disorders.

Prognosis

Cerebral palsy can affect every stage of maturation,
from childhood through adolescence to adulthood. At
each stage, those with CP, along with their caregivers,
must strive to achieve and maintain the fullest range of
experiences and education consistent with their abilities.
The advice and intervention of various professionals
remains crucial for many people with CP. Although CP
itself is not considered a terminal disorder, it can affect a
person’s lifespan by increasing the risk for certain med-
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ical problems. People with mild cerebral palsy may have
near-normal lifespans, but the lifespan of those with
more severe forms may be shortened. However, over
90% of infants with CP survive into adulthood.

The cause of most cases of CP remains unknown,
but it has become clear in recent years that birth difficul-
ties are not to blame in most cases. Rather, developmen-
tal problems before birth, usually unknown and generally
undiagnosable, are responsible for most cases. The rate
of survival for preterm infants has leveled off in recent
years, and methods to improve the long-term health of
these at-risk babies are now being sought. Current
research is also focusing on the possible benefits of rec-
ognizing and treating coagulopathies and inflammatory
disorders in the prenatal and perinatal periods. The use of
magnesium sulfate in pregnant women with preeclamp-
sia or threatened preterm delivery may reduce the risk of
CP in very preterm infants. Finally, the risk of CP can be
decreased through good maternal nutrition, avoidance
of drugs and alcohol during pregnancy, and prevention or
prompt treatment of infections.
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I Cerebrospinal fluid (CSF)
analysis

Definition

Cerebrospinal fluid (CSF) analysis is a laboratory
test to examine a sample of the fluid surrounding the
brain and spinal cord. This fluid is a clear, watery liquid
that protects the central nervous system from injury and
cushions it from the surrounding bone structure. It con-
tains a variety of substances, particularly glucose (sugar),
protein, and white blood cells from the immune system.
The fluid is withdrawn through a needle in a procedure
called a lumbar puncture.

Purpose

The purpose of a CSF analysis is to diagnose med-
ical disorders that affect the central nervous system.
Some of these conditions include:

« viral and bacterial infections, such as meningitis and
encephalitis

* tumors or cancers of the nervous system
* syphilis, a sexually transmitted disease

* bleeding (hemorrhaging) around the brain and spinal
cord

» multiple sclerosis, a disease that affects the myelin
coating of the nerve fibers of the brain and spinal cord

¢ Guillain-Barré syndrome, an inflammation of the nerves.
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Vertebrae Spinal cord

Cerebrospinal fluid

During a lumbar puncture, or spinal tap, a procedure in which cerebrospinal fluid is aspirated, the physician inserts a hollow,
thin needle in the space between two vertebrae of the lower back and slowly advances it toward the spine. The cerebrospinal
fluid pressure is then measured and the fluid is withdrawn for laboratory analysis. (lllustration by Electronic lllustrators Group.)

Precautions

In some circumstances, a lumbar puncture to with-
draw a small amount of CSF for analysis may lead to
serious complications. Lumbar puncture should be per-
formed only with extreme caution, and only if the bene-
fits are thought to outweigh the risks, in certain condi-
tions. For example, in people who have blood clotting
(coagulation) or bleeding disorders, lumbar puncture
can cause bleeding that can compress the spinal cord. If
there is a large brain tumor or other mass, removal of
CSF can cause the brain to droop down within the skull
cavity (herniate), compressing the brain stem and other
vital structures, and leading to irreversible brain damage
or death. These problems are easily avoided by check-
ing blood coagulation through a blood test and by doing
a computed tomography scan (CT) or magnetic reso-
nance imaging (MRI) scan before attempting the lum-
bar puncture. In addition, a lumbar puncture procedure
should never be performed at the site of a localized skin
infection on the lower back because the infection may
be introduced into the CSF and may spread to the brain
or spinal cord.
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Description

The procedure to remove cerebrospinal fluid is
called a lumbar puncture, or spinal tap, because the area
of the spinal column used to obtain the sample is in the
lumbar spine, or lower section of the back. In rare
instances, such as a spinal fluid blockage in the middle of
the back, a doctor may perform a spinal tap in the neck.
The lower lumbar spine (usually between the vertebrae
known as L4-5) is preferable because the spinal cord
stops near L2, and a needle introduced below this level
will miss the spinal cord and encounter only nerve roots,
which are easily pushed aside.

A lumbar puncture takes about 30 minutes. Patients
can undergo the test in a doctor’s office, laboratory, or
outpatient hospital setting. Sometimes it requires an
inpatient hospital stay. If the patient has spinal arthritis,
is extremely uncooperative, or obese, it may be necessary
to introduce the spinal needle using x-ray guidance.

In order to get an accurate sample of cerebrospinal
fluid, it is critical that a patient is in the proper position.
The spine must be curved to allow as much space as possi-
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KEY TERMS

Encephalitis—An inflammation or infection of the
brain and spinal cord caused by a virus or as a
complication of another infection.

Guillain-Barré syndrome—An inflammation involv-
ing nerves that affect the extremities. The inflamma-
tion may spread to the face, arms, and chest.

Immune system—Protects the body against infec-
tion.

Manometer—A device used to measure fluid pres-
sure.

Meningitis—An infection or inflammation of the
membranes or tissues that cover the brain and
spinal cord, and caused by bacteria or a virus.

Multiple sclerosis—A disease that destroys the
covering (myelin sheath) of nerve fibers of the
brain and spinal cord.

Spinal canal—The cavity or hollow space within
the spine that contains cerebrospinal fluid.

Vertebrae—The bones of the spinal column. There
are 33 along the spine, with five (called L1-L5)
making up the lower lumbar region.

ble between the lower vertebrae, or bones of the back, for
the doctor to insert a lumbar puncture needle between the
vertebrae and withdraw a small amount of fluid. The most
common position is for the patient to lie on his or her side
with the back at the edge of the exam table, head and chin
bent down, knees drawn up to the chest, and arms clasped
around the knees. (Small infants and people who are obese
may need to curve their spines in a sitting position.) Peo-
ple should talk to their doctor if they have any questions
about their position because it is important to be comfort-
able and to remain still during the entire procedure. In fact,
the doctor will explain the procedure to the patient (or
guardian) so that the patient can agree in writing to have it
done (informed consent). If the patient is anxious or unco-
operative, a short-acting sedative may be given.

During a lumbar puncture, the doctor drapes the
back with a sterile covering that has an opening over the
puncture site and cleans the skin surface with an antisep-
tic solution. Patients receive a local anesthetic to mini-
mize any pain in the lower back.

The doctor inserts a hollow, thin needle in the space
between two vertebrae of the lower back and slowly
advances it toward the spine. A steady flow of clear cere-
brospinal fluid, normally the color of water, will begin to
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fill the needle as soon as it enters the spinal canal. The
doctor measures the cerebrospinal fluid pressure with a
special instrument called a manometer and withdraws
several vials of fluid for laboratory analysis. The amount
of fluid collected depends on the type and number of
tests needed to diagnose a particular medical disorder.

In some cases, the doctor must remove and reposi-
tion the needle. This occurs when there is not an even
flow of fluid, the needle hits bone or a blood vessel, or
the patient reports sharp, unusual pain.

Preparation

Patients can go about their normal activities before a
lumbar puncture. Experts recommend that patients relax
before the procedure to release any muscle tension, since
the lumbar puncture needle must pass through muscle
tissue before it reaches the spinal canal. A patient’s level
of relaxation before and during the procedure plays a
critical role in the test’s success.

Aftercare

After the procedure, the doctor covers the site of the
puncture with a sterile bandage. Patients must avoid sit-
ting or standing and remain lying down for as long as six
hours after the lumbar puncture. They should also drink
plenty of fluid to help prevent lumbar puncture
headache, which is discussed in the next section.

Risks

For most people, the most common side effect after
the removal of CSF is a headache. This occurs in
10-30% of adult patients and in up to 40% of children. It
is caused by a decreased CSF pressure related to a small
leak of CSF through the puncture site. These headaches
usually are a dull pain, although some people report a
throbbing sensation. A stiff neck and nausea may accom-
pany the headache. Lumbar puncture headaches typically
begin within two days after the procedure and persist
from a few days to several weeks or months.

Since an upright position worsens the pain, patients
with a lumbar puncture headache can control the pain by
lying in a flat position and taking a prescription or non-
prescription pain relief medication, preferably one con-
taining caffeine. In rare cases, the puncture site leak is
“patched” using the patient’s own blood.

People should talk to their doctor about complica-
tions from a lumbar puncture. In most cases, this test to
analyze CSF is a safe and effective procedure. Some
patients experience pain, difficulty urinating, infection,
or leakage of cerebrospinal fluid from the puncture site
after the procedure.
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Normal results

Normal CSF is clear and colorless. It may be cloudy
in infections; straw- or yellow-colored if there is excess
protein, as may occur with cancer or inflammation;
blood-tinged if there was recent bleeding; or yellow to
brown (xanthochromic) if caused by an older instance of
bleeding.

A series of laboratory tests analyze the CSF for a
variety of substances to rule out possible medical disor-
ders of the central nervous system. The following are
normal values for commonly tested substances:

 CSF pressure: 50-180 mmH,O

* glucose: 40—85 mg/dL

« protein: 15-50 mg/dL.

» leukocytes (white blood cells) total less than 5 per mL
* lymphocytes: 60—70%

e monocytes: 30-50%

« neutrophils: none

Normally, there are no red blood cells in the CSF
unless the needle passes though a blood vessel on route
to the CSF. If this is the case, there should be more red
blood cells in the first tube collected than in the last.

Abnormal results

Abnormal test result values in the pressure or any of
the substances found in the cerebrospinal fluid may sug-
gest a number of medical problems including a tumor or
spinal cord obstruction; hemorrhaging or bleeding in the
central nervous system; infection from bacterial, viral, or
fungal microorganisms; or an inflammation of the
nerves. It is important for patients to review the results of
a cerebrospinal fluid analysis with their doctor and to
discuss any treatment plans.
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Cerebrovascular accident see Stroke

Cerebrovascular amyloidosis see Cerebral
amyloid angiopathy

I Cerumen impaction
Definition

Cerumen impaction is a condition in which earwax
has become tightly packed in the external ear canal to the
point that the canal is blocked.

Description

Cerumen impaction develops when earwax accumu-
lates in the inner part of the ear canal and blocks the
eardrum. It affects between 2—6% of the general popula-
tion in the United States. Impaction does not happen
under normal circumstances because cerumen is pro-
duced by glands in the outer part of the ear canal; it is not
produced in the inner part. The cerumen traps sand or
dust particles before they reach the ear drum. It also pro-
tects the outer part of the ear canal because it repels
water. The slow movement of the outer layer of skin of
the ear canal carries cerumen toward the outer opening of
the ear. As the older cerumen reaches the opening of the
ear, it dries out and falls away.

Causes and symptoms

Causes

Cerumen is most likely to become impacted when it
is pushed against the eardrum by cotton-tipped applica-
tors, hair pins, or other objects that people put in their
ears; and when it is trapped against the eardrum by a
hearing aid. Less common causes of cerumen impaction
include overproduction of earwax by the glands in the
ear canal, or an abnormally shaped ear canal.

Symptoms

The most important symptom of cerumen impaction
is partial loss of hearing. Other symptoms are itching,
tinnitus (noise or ringing in the ears), a sensation of full-
ness in the ear, and pain.
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Cerumen impaction
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Ear wax is removed by flushing the ear canal with warm fluid. (/llustration by Argosy, Inc.)

Diagnosis

The diagnosis of impacted cerumen is usually made
by examining the ear canal and eardrum with an oto-
scope, an instrument with a light attached that allows the
doctor to look into the canal.

Treatment

Irrigation is the most common method of removing
impacted cerumen. It involves washing out the ear canal
with water from a commercial irrigator or a syringe with
a catheter attached. Although some doctors use Water
Piks to remove cerumen, most do not recommend them
because the stream of water is too forceful and may dam-
age the eardrum. The doctor may add a small amount of
alcohol, hydrogen peroxide, or other antiseptic. The
water must be close to body temperature; if it is too cold
or too warm, the patient may feel dizzy or nauseated.
After the ear has been irrigated, the doctor will apply
antibiotic ear drops to protect the ear from infection.

Irrigation should not be used to remove cerumen if
the patient’s eardrum is ruptured or missing; if the patient
has a history of chronic otitis media (inflammation of
the middle ear) or a myringotomy (cutting the eardrum to
allow fluid to escape from the middle ear); or if the
patient has hearing in only one ear.

If irrigation cannot be used or fails to remove the
cerumen, the patient is referred to an ear, nose, and throat
(ENT) specialist. The specialist can remove the wax with
a vacuum device or a curette, which is a small scoop-
shaped surgical instrument.

Some doctors prescribe special ear drops, such as
Cerumenex, to soften the wax. The most common side
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effect of Cerumenex is an allergic skin reaction. Over-
the-counter wax removal products include Debrox or
Murine Ear Drops. A 3% solution of hydrogen peroxide
may also be used. These products are less likely to irri-
tate the skin of the ear.

Prognosis

In most cases, impacted cerumen is successfully
removed by irrigation with no lasting side effects. Irriga-
tion can, however, lead to infection of the outer or the
middle ear if the patient has a damaged or absent ear
drum. Patients who try to remove earwax themselves
with hair pins or similar objects run the risk of perforat-
ing the ear drum or damaging the fragile skin covering
the ear canal, causing bleeding and the risk of infection.

Prevention

The best method of cleaning the external ear is to
wipe the outer opening with a damp washcloth folded over
the index finger, without going into the ear canal itself.
Two techniques have been recommended to prevent ceru-
men from reaccumulating in the ear. The patient may place
two or three drops of mineral oil into each ear once a
week, allow it to remain for two or three minutes, and
rinse it out with warm water; or place two drops of Dome-
boro otic solution in each ear once a week after showering.

Patients who wear hearing aids should have their ears
examined periodically for signs of cerumen accumulation.

Resources
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KEY TERMS

Cerumen—The medical term for earwax.

Curette—A small scoop-shaped surgical instru-
ment that can be used to remove cerumen if irriga-
tion does not work or cannot be used.

Impaction—A condition in which earwax has
become tightly packed in the outer ear to the point
that the external ear canal is blocked.

Irrigation—The technique of removing cerumen
from the ear canal by flushing it with water.

Myringotomy—Surgical cutting of the ear drum to
allow fluid to escape from the middle ear.

Otitis media—Inflammation of the middle ear.
Patients who have had recurrent otitis media
should not have cerumen removed by irrigation.

Tinnitus—A sensation of noise or ringing in the ears.
Tinnitus may be a symptom of cerumen impaction.

ical Diagnosis & Treatment 2001. 40th ed. Ed. L. M. Tier-
ney, Jr., MD, et al. New York: Lange Medical
Books/McGraw-Hill, 2001.
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sis and Therapy, ed. Mark H. Beers, MD, and Robert
Berkow, MD. Whitehouse Station, NJ: Merck Research
Laboratories, 1999.
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Cervical biopsy see Cervical conization

I Cervical cancer
Definition

Cervical cancer is a disease in which the cells of the
cervix become abnormal and start to grow uncontrol-
lably, forming tumors.
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Description

In the United States, cervical cancer is the fifth most
common cancer among women aged 35-54, and the third
most common cancer of the female reproductive tract. In
some developing countries, it is the most common type
of cancer. It generally begins as an abnormality in the
cells on the outside of the cervix. The cervix is the lower
part or neck of the uterus (womb). It connects the body
of the uterus to the vagina (birth canal).

Approximately 90% of cervical cancers are squamous
cell carcinomas. This type of cancer originates in the thin,
flat, squamous cells on the surface of the ectocervix, the
part of the cervix that is next to the vagina. (Squamous
cells are the thin, flat cells of the surfaces of the skin and
cervix and linings of various organs.) Another 10% of cer-
vical cancers are of the adenocarcinoma type. This cancer
originates in the mucus-producing cells of the inner or
endocervix, near the body of the uterus. Occasionally, the
cancer may have characteristics of both types and is called
adenosquamous carcinoma or mixed carcinoma.

The initial changes that may occur in some cervical
cells are not cancerous. However, these precancerous
cells form a lesion called dysplasia or a squamous
intraepithelial lesion (SIL), since it occurs within the
epithelial or outer layer of cells. These abnormal cells
can also be described as cervical intraepithelial neoplasia
(CIN). Moderate to severe dysplasia may be called carci-
noma in situ or non-invasive cervical cancer.

Dysplasia is a common condition and the abnormal
cells often disappear without treatment. However, these
precancerous cells can become cancerous. This may take
years, although it can happen in less than a year. Eventu-
ally, the abnormal cells start to grow uncontrollably into
the deeper layers of the cervix, becoming an invasive cer-
vical cancer.

Although cervical cancer used to be one of the most
common causes of cancer death among American
women, in the past 40 years there has been a 75% decrease
in mortality. This is primarily due to routine screening
with Pap tests (Pap smear), to identify precancerous and
early-invasive stages of cervical cancer. With treatment,
these conditions have a cure rate of nearly 100%.

Worldwide, there are more than 400,000 new cases
of cervical cancer diagnosed each year. The American
Cancer Society (ACS) estimates that there will be 12,900
new cases of invasive cervical cancer diagnosed in the
United States in 2001. More than one million women
will be diagnosed with a precancerous lesion or non-
invasive cancer of the cervix.

Older women are at the highest risk for cervical can-
cer. Although girls under the age of 15 rarely develop this
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cancer, the risk factor begins to increase in the late teens.
Rates for carcinoma in situ peak between the ages of 20
and 30. In the United States, the incidence of invasive
cervical cancer increases rapidly with age for African
American women over the age of 25. The incidence rises
more slowly for Caucasian women. However, women
over age 65 account for more than 25% of all cases of
invasive cervical cancer.

The incidence of cervical cancer is highest among
poor women and among women in developing countries.
In the United States, the death rates from cervical cancer
are higher among Hispanic, Native American, and
African American women than among Caucasian
women. These groups of women are much less likely to
receive regular Pap tests. Therefore, their cervical can-
cers usually are diagnosed at a much later stage, after the
cancer has spread to other parts of the body.

Causes and symptoms
Human papilloma virus

Infection with the common human papilloma virus
(HPV) is a cause of approximately 90% of all cervical
cancers. There are more than 80 types of HPV. About 30
of these types can be transmitted sexually, including
those that cause genital warts (papillomas). About half
of the sexually transmitted HPVs are associated with cer-
vical cancer. These “high-risk” HPVs produce a protein
that can cause cervical epithelial cells to grow uncontrol-
lably. The virus makes a second protein that interferes
with tumor suppressors that are produced by the human
immune system. The HPV-16 strain is thought to be a
cause of about 50% of cervical cancers.

More than six million women in the United States
have persistent HPV infections, for which there is no
cure. Nevertheless, most women with HPV do not devel-
op cervical cancer.

Symptoms of invasive cervical cancer

Most women do not have symptoms of cervical can-
cer until it has become invasive. At that point, the symp-
toms may include:

« unusual vaginal discharge

« light vaginal bleeding or spots of blood outside of nor-
mal menstruation

e pain or vaginal bleeding with sexual intercourse
* post-menopausal vaginal bleeding

Once the cancer has invaded the tissue surrounding
the cervix, a woman may experience pain in the pelvic
region and heavy bleeding from the vagina.
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Diagnosis
The Pap test

Most often, cervical cancer is first detected with a
Pap test that is performed as part of a regular pelvic
examination. The vagina is spread with a metal or plastic
instrument called a speculum. A swab is used to remove
mucus and cells from the cervix. This sample is sent to a
laboratory for microscopic examination.

The Pap test is a screening tool rather than a diag-
nostic tool. It is very efficient at detecting cervical
abnormalities. The Bethesda System commonly is used
to report Pap test results. A negative test means that no
abnormalities are present in the cervical tissue. A posi-
tive Pap test describes abnormal cervical cells as low-
grade or high-grade SIL, depending on the extent of
dysplasia. About 5-10% of Pap tests show at least mild
abnormalities. However, a number of factors other than
cervical cancer can cause abnormalities, including
inflammation from bacteria or yeast infections. A few
months after the infection is treated, the Pap test is
repeated.

Biopsy

Following an abnormal Pap test, a colposcopy is
usually performed. The physician uses a magnifying
scope to view the surface of the cervix. The cervix may
be coated with an iodine solution that causes normal cells
to turn brown and abnormal cells to turn white or yellow.
This is called a Schiller test. If any abnormal areas are
observed, a colposcopic biopsy may be performed. A
biopsy is the removal of a small piece of tissue for micro-
scopic examination by a pathologist.

Other types of cervical biopsies may be performed.
An endocervical curettage is a biopsy in which a narrow
instrument called a curette is used to scrape tissue from
inside the opening of the cervix. A cone biopsy, or
conization, is used to remove a cone-shaped piece of tis-
sue from the cervix. In a cold knife cone biopsy, a surgi-
cal scalpel or laser is used to remove the tissue. A loop
electrosurgical excision procedure (LEEP) is a cone
biopsy using a wire that is heated by an electrical cur-
rent. Cone biopsies can be used to determine whether
abnormal cells have invaded below the surface of the
cervix. They also can be used to treat many precancers
and very early cancers. Biopsies may be performed with
a local or general anesthetic. They may cause cramping
and bleeding.

Diagnosing the stage

Following a diagnosis of cervical cancer, various
procedures may be used to stage the disease (determine
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how far the cancer has spread). For example, additional
pelvic exams may be performed under anesthesia.

There are several procedures for determining if cer-
vical cancer has invaded the urinary tract. With cys-
toscopy, a lighted tube with a lens is inserted through the
urethra (the urine tube from the bladder to the exterior)
and into the bladder to examine these organs for cancer-
ous cells. Tissue samples may be removed for micro-
scopic examination by a pathologist. Intravenous urog-
raphy (intravenous pyelogram or IVP) is an x ray of the
urinary system, following the injection of special dye.
The kidneys remove the dye from the bloodstream and
the dye passes into the ureters (the tubes from the kid-
neys to the bladder) and bladder. IVP can detect a
blocked ureter, caused by the spread of cancer to the
pelvic lymph nodes (small glands that are part of the
immune system).

A procedure called proctoscopy or sigmoidoscopy is
similar to cystoscopy. It is used to determine whether the
cancer has spread to the rectum or lower large intestine.

Computed tomography (CT or CAT) scans, ultra-
sound, or other imaging techniques may be used to deter-
mine the spread of cancer to various parts of the body.
With a CT scan, an x-ray beam rotates around the body,
taking images from various angles. It is used to deter-
mine if the cancer has spread to the lymph nodes. Mag-
netic resonance imaging (MRI), which uses a magnetic
field to image the body, sometimes is used for evaluating
the spread of cervical cancer. Chest x rays may be used
to detect cervical cancer that has spread to the lungs.

Treatment

Following a diagnosis of cervical cancer, the physi-
cian takes a medical history and performs a complete
physical examination. This includes an evaluation of
symptoms and risk factors for cervical cancer. The lymph
nodes are examined for evidence that the cancer has
spread from the cervix. The choice of treatment depends
on the clinical stage of the disease.

The FIGO system of staging

The International Federation of Gynecologists and
Obstetricians (FIGO) system usually is used to stage cer-
vical cancer:

« Stage 0: Carcinoma in situ; non-invasive cancer that is
confined to the layer of cells lining the cervix

« Stage I: Cancer that has spread into the connective tis-
sue of the cervix but is confined to the uterus

« Stage IA: Very small cancerous area that is visible only
with a microscope

GALE ENCYCLOPEDIA OF MEDICINE 2

« Stage IA1: Invasion area is less than 3 mm (0.13 in)
deep and 7 mm (0.33 in) wide

« Stage IA2: Invasion area is 3—5 mm (0.13-0.2 in) deep
and less than 7 mm (0.33 in) wide

« Stage IB: Cancer can be seen without a microscope or is
deeper than 5 mm (0.2 in) or wider than 7 mm (0.33 in)

« Stage IB1: Cancer is no larger than 4 cm (1.6 in)
« Stage IB2: Stage IB cancer is larger than 4 cm (1.6 in)

« Stage II: Cancer has spread from the cervix but is con-
fined to the pelvic region

« Stage IIA: Cancer has spread to the upper region of the
vagina, but not to the lower one-third of the vagina

« Stage IIB: Cancer has spread to the parametrial tissue
adjacent to the cervix

» Stage III: Cancer has spread to the lower one-third of
the vagina or to the wall of the pelvis and may be
blocking the ureters

» Stage IIIA: Cancer has spread to the lower vagina but
not to the pelvic wall

« Stage IIIB: Cancer has spread to the pelvic wall and/or
is blocking the flow of urine through the ureters to the
bladder

« Stage IV: Cancer has spread to other parts of the body
« Stage IVA: Cancer has spread to the bladder or rectum

« Stage IVB: Cancer has spread to distant organs such as
the lungs

* Recurrent: Following treatment, cancer has returned to
the cervix or some other part of the body

In addition to the stage of the cancer, factors such as
a woman’s age, general health, and preferences may
influence the choice of treatment. The exact location of
the cancer within the cervix and the type of cervical can-
cer also are important considerations.

Treatment of precancer and carcinoma in situ

Most low-grade SILs that are detected with Pap tests
revert to normal without treatment. Most high-grade
SILs require treatment. Treatments to remove precancer-
ous cells include:

« cold knife cone biopsy

* LEEP

« cryosurgery (freezing the cells with a metal probe)

« cauterization or diathermy (burning off the cells)

« laser surgery (burning off the cells with a laser beam)

These methods also may be used to treat cancer that
is confined to the surface of the cervix (stage 0) and other
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early-stage cervical cancers in women who may want to
become pregnant. They may be used in conjunction with
other treatments. These procedures may cause bleeding
or cramping. All of these treatments require close follow-
up to detect any recurrence of the cancer.

Surgery

A simple hysterectomy is used to treat some stages
0 and IA cervical cancers. Usually only the uterus is
removed, although occasionally the fallopian tubes and
ovaries are removed as well. The tissues adjoining the
uterus, including the vagina, remain intact. The uterus
may be removed either through the abdomen or the
vagina.

In a radical hysterectomy, the uterus and adjoining
tissues, including the ovaries, the upper region (1 in) of
the vagina near the cervix, and the pelvic lymph nodes,
are all removed. A radical hysterectomy usually involves
abdominal surgery. However, it can be performed vagi-
nally, in combination with a laparoscopic pelvic lymph
node dissection. With laparoscopy, a tube is inserted
through a very small surgical incision for the removal of
the lymph nodes. These operations are used to treat
stages [A2, IB, and IIA cervical cancers, particularly in
young women. Following a hysterectomy, the tissue is
examined to see if the cancer has spread and requires
additional radiation treatment. Women who have had
hysterectomies cannot become pregnant, but complica-
tions from a hysterectomy are rare.

If cervical cancer recurs following treatment, a
pelvic exenteration (extensive surgery) may be per-
formed. This includes a radical hysterectomy, with the
additional removal of the bladder, rectum, part of the
colon, and/or all of the vagina. Such operations require
the creation of new openings for the urine and feces. A
new vagina may be created surgically. Often the clitoris
and other outer genitals are left intact.

Recovery from a pelvic exenteration may take six
months to two years. This treatment is successful with
40-50% of recurrent cervical cancers that are confined to
the pelvis. If the recurrent cancer has spread to other
organs, radiation or chemotherapy may be used to alle-
viate some of the symptoms.

Radiation

Radiation therapy, which involves the use of high-
dosage x rays or other high-energy waves to kill cancer
cells, often is used for treating stages IB, IIA, and IIB
cervical cancers, or in combination with surgery. With
external-beam radiation therapy, the rays are focused on
the pelvic area from a source outside the body. With
implant or internal radiation therapy, a pellet of radioac-
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tive material is placed internally, near the tumor. Alterna-
tively, thin needles may be used to insert the radioactive
material directly into the tumor.

Radiation therapy to the pelvic region can have
many side effects:

« skin reaction in the area of treatment
« fatigue
« upset stomach and loose bowels

« vaginal stenosis (narrowing of the vagina due to build-
up of scar tissue) leading to painful sexual intercourse

* premature menopause in young women

* problems with urination

Chemotherapy

Chemotherapy, the use of one or more drugs to kill
cancer cells, is used to treat disease that has spread
beyond the cervix. Most often it is used following
surgery or radiation treatment. Stages IIB, III, IV, and
recurrent cervical cancers usually are treated with a
combination of external and internal radiation and
chemotherapy. The common drugs used for cervical
cancer are cisplatin, ifosfamide, and fluorouracil. These
may be injected or taken by mouth. The National Cancer
Institute recommends that chemotherapy with cisplatin
be considered for all women receiving radiation therapy
for cervical cancer.

The side effects of chemotherapy depend on a num-
ber of factors, including the type of drug, the dosage, and
the length of the treatment. Side effects may include:

* nausea and vomiting

« fatigue

« changes in appetite

« hair loss

» mouth or vaginal sores

« infections

 menstrual cycle changes

e premature menopause

« infertility

¢ bleeding or anemia (low red blood cell count)

With the exception of menopause and infertility,
most of the side effects are temporary.

Alternative treatment

Biological therapy sometimes is used to treat cervi-
cal cancer, either alone or in combination with
chemotherapy. Treatment with the immune-system pro-
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KEY TERMS

Adenocarcinoma—Cervical cancer that originates
in the mucus-producing cells of the inner or endo-
cervix.

Biopsy—Removal of a small sample of tissue for
examination under a microscope; used for the diag-
nosis and treatment of cervical cancer and precan-
cerous conditions.

Carcinoma in situ—Cancer that is confined to the
cells in which it originated and has not spread to
other tissues.

Cervical intraepithelial neoplasia (CIN)—Abnor-
mal cell growth on the surface of the cervix.

Cervix—Narrow, lower end of the uterus forming
the opening to the vagina.

Colposcopy—Diagnostic procedure using a hollow,
lighted tube (colposcope) to look inside the cervix
and uterus.

Conization—Cone biopsy; removal of a cone-
shaped section of tissue from the cervix for diagno-
sis or treatment.

Dysplasia—Abnormal cellular changes that may
become cancerous.

Endocervical curettage—Biopsy performed with a
curette to scrape the mucous membrane of the cer-
vical canal.

Human papilloma virus (HPV)—Virus that causes
abnormal cell growth (warts or papillomas); some
types can cause cervical cancer.

tein interferon is used to boost the immune response.
Biological therapy can cause temporary flu-like symp-
toms and other side effects.

Some research suggests that vitamin A (carotene)
may help to prevent or stop cancerous changes in cells
such as those on the surface of the cervix. Other studies
suggest that vitamins C and E may reduce the risk of
cervical cancer.

Prognosis

For cervical cancers that are diagnosed in the pre-
invasive stage, the five-year-survival rate is almost 100%.
When cervical cancer is detected in the early invasive
stages, approximately 91% of women survive five years
or more. Stage IVB cervical cancer is not considered to
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Hysterectomy—Removal of the uterus.

Interferon—Potent immune-defense protein pro-
duced by viral-infected cells; used as an anti-cancer
and anti-viral drug.

Laparoscopy—Laparoscopic pelvic lymph node
dissection; insertion of a tube through a very small
surgical incision to remove lymph nodes.

Loop electrosurgical excision procedure (LEEP)—
Cone biopsy performed with a wire that is heated
by electrical current.

Lymph nodes—Small round glands, located
throughout the body, that filter the lymphatic fluid;
part of the body’s immune defense.

Pap test—Pap smear; removal of cervical cells to
screen for cancer.

Pelvic exenteration—Extensive surgery to remove
the uterus, ovaries, pelvic lymph nodes, part or all
of the vagina, and the bladder, rectum, and/or part
of the colon.

Squamous cells—Thin, flat cells on the surfaces of
the skin and cervix and linings of various organs.

Squamous intraepithelial lesion (SIL)—Abnormal
growth of squamous cells on the surface of the
cervix.

Vaginal stenosis—Narrowing of the vagina due to a
build-up of scar tissue.

be curable. The five-year-survival rate for all cervical can-
cers combined is about 70%. The death rate from cervical
cancer continues to decline by about 2% each year.
Women over age 65 account for 40—50% of all deaths
from cervical cancer.

Prevention
Viral infections

Most cervical cancers are preventable. More than
90% of women with cervical cancer are infected with
HPV. HPV infection is the single most important risk
factor. This is particularly true for young women because
the cells lining the cervix do not fully mature until age
18. These immature cells are more susceptible to cancer-
causing agents and viruses.
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Since HPV is a sexually-transmitted infection, sexu-
al behaviors can put women at risk for HPV infection
and cervical cancer. These behaviors include:

« sexual intercourse at age 16 or younger
* partners who began having intercourse at a young age
 multiple sexual partners

« sexual partners who have had multiple partners (“high-
risk males”)

* a partner who has had a previous sexual partner with
cervical cancer

HPV infection may not produce any symptoms, so
sexual partners may not know that they are infected.
However, Pap tests can detect the infection. Condoms do
not necessarily prevent HPV infection.

Infection with the human immunodeficiency virus
(HIV) that causes acquired immunodeficiency syndrome
(AIDS) is a risk factor for cervical cancer. Women who
test positive for HIV may have impaired immune sys-
tems that cannot correct precancerous conditions. Fur-
thermore, sexual behavior that puts women at risk for
HIV infection, also puts them at risk for HPV infection.
There is some evidence suggesting that another sexually
transmitted virus, the genital herpes virus, also may be
involved in cervical cancer.

Smoking

Smoking may double the risk of cervical cancer.
Chemicals produced by tobacco smoke can damage the
DNA of cervical cells. The risk increases with the number
of years a woman smokes and the amount she smokes.

Diet and drugs

Diets that are low in fruits and vegetables increase
the risk of cervical cancer. Women also have an increased
risk of cervical cancer if their mothers took the drug
diethylstilbestrol (DES) while they were pregnant. This
drug was given to women between 1940 and 1971 to pre-
vent miscarriages. Some statistical studies have suggest-
ed that the long-term use of oral contraceptives may
slightly increase the risk of cervical cancer.

Pap tests

Most cases of cervical cancers are preventable,
since they start with easily detectable precancerous
changes. Therefore, the best prevention for cervical can-
cer is a regular Pap test. When precancerous changes are
detected, appropriate treatment can prevent the develop-
ment of invasive cancer. The ACS recommends that
women have annual Pap tests beginning when they first
start having sex or at age 18. Women who are past
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menopause or some women with hysterectomies contin-
ue to require Pap tests.

The National Breast and Cervical Cancer Early
Detection Program provides free or low-cost Pap tests
and treatment for women without health insurance, for
older women, and for members of racial and ethnic
minorities. The program is administered through individ-
ual states, under the direction of the Centers for Disease
Control and Prevention.

Special concerns

If a woman is diagnosed with very early-stage (IA)
cervical cancer while pregnant, the physician usually will
recommend a hysterectomy after the baby is born. For
later-stage cancers, the pregnancy is terminated or the
baby is removed by cesarean section as soon as it can
survive outside the womb. This is followed by a hysterec-
tomy and/or radiation treatment. For the most advanced
stages of cervical cancer, treatment is initiated despite
the pregnancy.

Many women with cervical cancer have hysterec-
tomies, which are major surgeries. Although normal
activities, including sexual intercourse, can be resumed
in four-eight weeks, a woman may have emotional prob-
lems following a hysterectomy. A strong support system
can help with these difficulties.
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I Cervical conization
Definition

Cervical conization is both a diagnostic and treat-
ment tool used to detect and treat abnormalities of the
cervix. It is also known as a cone biopsy or cold knife
cone biopsy.

Purpose

Cervical conization is performed if the results of a
cervical biopsy have found a precancerous condition in the
cervix. The cervix is the small cylindrical organ at the
lower part of the uterus, which separates the uterus from
the vagina. Cervical conization also may be performed if
there is an abnormal cervical smear test (PAP test). A
biopsy is a diagnostic test in which tissue or cells are
removed from the body and examined under a microscope,
primarily to look for cancer or other abnormalities.

Precautions

As with any operation that is performed under gen-
eral anesthesia, the patient must not eat or drink anything
for six to eight hours before surgery.

Description

The patient lies on the table with her legs raised in
stirrups, similar to the position when having a PAP test.
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Biopsy—The removal of a small piece of living tis-
sue for examination under a microscope.

PAP test—The short term for Papanicolaou test,
this procedure tests a smear of cellular material
scraped from the cervix and examined under a
microscope to detect abnormal cells.

The patient is given general anesthesia, and the vagina is
held open with an instrument called a speculum. Using a
scalpel or laser the doctor removes a cone-shaped piece
of the cervix containing the area with abnormal cells.
The resulting crater is repaired by stitching flaps of tissue
over the wound. Alternatively, the wound may be left
open, and heat or freezing is used to stop bleeding.

Once the tissue has been removed, it is examined
under a microscope for signs of cancer. If cancer is pre-
sent, other tests will be needed. Surgery will be per-
formed to remove the cervix and uterus (hysterectomy)
and other treatments may be used as well. If the abnor-
mal cells are precancerous, a laser can be used to
destroy them.

Cold knife cone biopsy used to be the preferred
treatment for removing abnormal cells in the cervix.
Now, most cone biopsies are performed using laser
surgery. Cold knife cone biopsy is generally used only
for special situations. For example, if a biopsy did not
remove all the abnormal cells, the cold knife cone proce-
dure allows the physician to remove what’s left.

Aftercare

An overnight stay in the hospital may be required.
After the test, the patient may feel some cramps or dis-
comfort for about a week. Women should not have sex,
use tampons, or douche until after seeing their physician
for a follow up appointment (a week or more after the
procedure).

Risks

Because cone biopsies carry risks such as bleeding
and problems with subsequent pregnancies, they have
been replaced with newer technologies except in a few
circumstances.

About one in 10 women experience bleeding from
the vagina about two weeks after the biopsy. There is
also a slight risk of infection or perforation of the uterus.
In a few women, the cervical canal becomes narrowed or
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Cervical disk disease

completely blocked, which can later interfere with the
movement of sperm. This can impair a woman’s fertility.

If too much muscle tissue has been removed, the
procedure can lead to an incompetent cervix, which can
be a problem with subsequent pregnancies. An incompe-
tent cervix cannot seal properly to maintain a
pregnancy. If untreated, the condition increases the odds
of miscarriage or premature labor.

Cervical conization also may temporarily alter cer-
vical cells, which can make a Pap smear test hard to
interpret accurately for three or four months.

Normal results

This procedure is only performed if an abnormality
is known or suspected.

Abnormal results

The presence of precancerous or cancerous cells in
the cervix.
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I Cervical disk disease
Definition

Cervical disk disease refers to a gradual deteriora-
tion of the spongy disks in the top part of the spine.

Description

The spine is made up of 33 bones called vertebrae
separated by spongy rings of elastic material. These
rings, known as disks, are often compared to shock
absorbers because they help to cushion the vertebrae.
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Just as importantly, they also make it possible to turn the
head and neck. Over time, these disks slowly become
flattened and less elastic due to everyday wear and tear.
When this process occurs in the disks of the neck, it is
referred to as cervical disk disease. Other general terms
for this process include degenerative disk disease and
intervertebral disk disease.

Cervical disk disease affects everyone to some
degree, often without causing any bothersome symp-
toms. However, this condition can also lead to specific
problems related to nerve functioning. For example, the
outer edge of a disk may tear, allowing the gelatinous
material inside to bulge outward (herniated disk). This
can put pressure on nerves that exit the spine. Two adja-
cent vertebrae may rub together (sometimes resulting in
bone spurs) that can also pinch these nerves. In other
cases, the inner part of the ring may push on the spinal
cord itself, which passes through the disk. Any of these
situations can cause pain and limit movement. While
symptoms primarily affect the neck, they can also occur
in other parts of the body.

Causes and symptoms

Cervical disk disease is a gradual process that occurs
with aging, though poor posture, repeated lifting, and
tobacco use can hasten its course. Symptoms include
pain when moving the neck and limited neck movement.
The condition can also affect the hand, shoulder, and arm
resulting in pain, numbness/tingling, and weakness. If
the spinal cord itself is affected, these symptoms may
occur in the legs. Loss of bowel or bladder control may
also occur.

Diagnosis

Cervical disk disease is typically diagnosed by an
orthopedist or a neurologist. After taking a medical his-
tory and conducting a physical examination, the doctor
will recommend an imaging procedure to gather more
information about the nature of the problem. This may
include a CT scan, an MRI, or myelography. In addi-
tion, an electromyogram (EMG) may be used to evalu-
ate the functioning of nerves in the arms, hands, or legs.
Cervical disk disease is typically covered by medical
insurance.

Treatment

Treatment usually involves physical therapy, several
weeks of drug therapy with nonsteroidal anti-inflam-
matory drugs (NSAIDs), and limited use of a cervical
collar (to reduce neck movement). Neck traction and
heat treatments may also be recommended. In some
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Bone spur—An overgrowth of bone.

Cervical—Relating to the top part of the spine that
is composed of the seven vertebrae of the neck
and the disks that separate them.

Computed tomography (CT) scan—An imaging
procedure that produces a three-dimensional pic-
ture of organs or structures inside the body.

Myelography—An imaging procedure involving
the injection of a radioactive dye into the fluid sur-
rounding the spine. A myelography can be used to
detect herniated disks, nerve root damage, and
other problems affecting the cervical spine.

Neurologist—A doctor who specializes in disor-
ders of the brain and central nervous system.

Orthopedist—A doctor who specializes in disor-
ders of the musculoskeletal system.

Magnetic resonance imaging—A type of imaging
that uses magnetic fields to generate a picture of
internal structures.

cases, steroids or anesthetic drugs may be injected into
the spinal canal to help alleviate symptoms. Aside from
these measures, maintaining good posture and placing a
pillow under the neck and head during sleep can be help-
ful. Treatment may last anywhere from several weeks to
three months or more. Neck surgery is not usually
advised unless other therapies have failed.

Alternative treatment

Acupuncture, therapeutic massage, and yoga are
believed by some practitioners of alternative medicine to
have generalized pain-relieving effects. However, any
therapy that involves manipulating the neck is not recom-
mended and should be approved by the primary doctor
beforehand.

Prognosis

In most people symptoms go away within three
months if not sooner. A smaller number may require
surgery to correct the problem.

Prevention

While some degree of disk degeneration is inevitable,
people can reduce their risk by practicing good posture
(during sitting, standing, and lifting), performing neck-
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stretching exercises, maintaining an ideal weight, and quit-
ting smoking.
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Cervical osteoarthritis see Cervical
spondylosis

I Cervical spondylosis
Definition

Cervical spondylosis refers to common age-related
changes in the area of the spine at the back of the neck.
With age, the vertebrae (the component bones of the
spine) gradually form bone spurs, and their shock-
absorbing disks slowly shrink. These changes can alter
the alignment and stability of the spine. They may go
unnoticed, or they may produce problems related to pres-
sure on the spine and associated nerves and blood ves-
sels. This pressure can cause weakness, numbness, and
pain in various areas of the body. In severe cases, walk-
ing and other activities may be compromised.

Description

As it runs from the brain down the back, the spinal
cord is protected by ringlike bones, called vertebrae,
stacked one upon the other. The vertebrae are not in
direct contact with one another, however. The interven-
ing spaces are filled with structures called disks. The
disks are made up of a tough, fibrous outer tissue with an
inner core of elastic or gel-like tissue.

One of the most important functions of disks is pro-
tecting the vertebrae and the nerves and blood vessels
between the vertebrae. The disks also lend flexibility to
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Cervical spondylosis

the spinal cord, facilitating movements such as turning
the head or bending the neck. As people age, disks gradu-
ally become tougher and more unyielding. Disks also
shrink with age, which reduces the amount of padding
between the vertebrae.

As the amount of padding shrinks, the spine loses
stability. The vertebrae react by constructing osteo-
phytes, commonly known as bone spurs. There are seven
vertebrae in the neck; development of osteophytes on
these bones is sometimes called cervical osteoarthritis.
Osteophytes may help to stabilize the degenerating back-
bone and help protect the spinal cord.

By age 50, 25-50% of people develop cervical spondy-
losis; by 75 years of age, it is seen in at least 70% of people.
Although shrunken vertebral disks, osteophyte growth, and
other changes in their cervical spine may exist, many of
these people never develop significant problems.

However, about 50% of people over age 50 experience
neck pain and stiffness due to cervical spondylosis. Of
these people, 25—40% have at least one episode of cervical
radiculopathy, a condition that arises when osteophytes
compress nerves between the vertebrae. Another potential
problem occurs if osteophytes, degenerating disks, or shift-
ing vertebrae narrow the spinal canal. This pressure com-
presses the spinal cord and its blood vessels, causing cervi-
cal spondylitic myelopathy, a disorder in which large seg-
ments of the spinal cord are damaged. This disorder affects
fewer than 5% of people with cervical spondylosis. Symp-
toms of both cervical spondylitic myelopathy and cervical
radiculopathy may be present in some people.

Causes and symptoms

As people age, shrinkage of the vertebral disks
prompts the vertebrae to form osteophytes to stabilize the
back bone. However, the position and alignment of the
disks and vertebrae may shift despite the osteophytes.
Symptoms may arise from problems with one or more
disks or vertebrae.

Osteophyte formation and other changes do not nec-
essarily lead to symptoms, but after age 50, half of the
population experiences occasional neck pain and stiff-
ness. As disks degenerate, the cervical spine becomes
less stable, and the neck is more vulnerable to injuries,
including muscle and ligament strains. Contact between
the edges of the vertebrae can also cause pain. In some
people, this pain may be referred—that is, perceived as
occurring in the head, shoulders, or chest, rather than the
neck. Other symptoms may include vertigo (a type of
dizziness) or ringing in the ears.

The neck pain and stiffness can be intermittent, as
can symptoms of radiculopathy. Radiculopathy refers to
compression on the base, or root, of nerves that lead
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away from the spinal cord. Normally, these nerves fit
comfortably through spaces between the vertebrae.
These spaces are called intervertebral foramina. As the
osteophytes form, they can impinge on this area and
gradually make the fit between the vertebrae too snug.

The poor fit increases the chances that a minor inci-
dent, such as overdoing normal activities, may place
excess pressure on the nerve root, sometimes referred to
as a pinched nerve. Pressure may also accumulate as a
direct consequence of osteophyte formation. The pres-
sure on the nerve root causes severe shooting pain in the
neck, arms, shoulder, and/or upper back, depending on
which nerve roots of the cervical spine are affected. The
pain is often aggravated by movement, but in most cases,
symptoms resolve within four-six weeks.

Cervical spondylosis can cause cervical spondylitic
myelopathy through stenosis- or osteophyte-related pres-
sure on the spinal cord. Spinal stenosis is a narrowing of
the spinal canal—the area through the center of the verte-
bral column occupied by the spinal cord. Stenosis occurs
because of misaligned vertebrae and out-of-place or
degenerating disks. The problems created by spondylosis
can be exacerbated if a person has a naturally narrow
spinal canal. Pressure against the spinal cord can also be
created by osteophytes forming on the inner surface of
vertebrae and pushing against the spinal cord. Stenosis or
osteophytes can compress the spinal cord and its blood
vessels, impeding or choking off needed nutrients to the
spinal cord cells; in effect, the cells starve to death.

With the death of these cells, the functions that they
once performed are impaired. These functions may
include conveying sensory information to the brain or
transmitting the brain’s commands to voluntary muscles.
Pain is usually absent, but a person may experience leg
numbness and an inability to make the legs move proper-
ly. Other symptoms can include clumsiness and weakness
in the hands, stiffness and weakness in the legs, and spon-
taneous twitches in the legs. A person’s ability to walk is
affected, and a wide-legged, shuffling gait is sometimes
adopted to compensate for the lack of sensation in the
legs and the accompanying, realistic fear of falling. In
very few cases, bladder control becomes a problem.

Diagnosis

Cervical spondylosis is often suspected based on the
symptoms and their history. Careful neurological exami-
nation can help determine which nerve roots are involved,
based on the location of the pain and numbness, and the
pattern of weakness and changes in reflex responses. To
confirm the suspected diagnosis, and to rule out other
possibilities, imaging tests are ordered. The first test is an
x ray. X rays reveal the presence of osteophytes, stenosis,
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Alexander technique—A technique developed by
Frederick Alexander that focuses on the variations
in body posture, muscles, and breathing. Defects in
these functions can lead to stress, nervous tension
or possible loss of function.

Bone spur—Also called an osteophyte, it is an out-
growth or ridge that forms on a bone.

Cervical—Referring to structures within the neck.

Computed tomography myelography—This med-
ical procedure combines aspects of computed
tomography scanning and plain-film myelography.
A CT scan is an imaging technique in which cross-
sectional x rays of the body are compiled to create a
three-dimensional image of the body’s internal
structures. Myelography involves injecting a water-
soluble substance into the area around the spine to
make it visible on x rays. In computed tomography
myelography or CT myelography, the water-soluble
substance is injected, but the imaging is done with
a CT scan.

Disk—A ringlike structure that fits between the ver-
tebrae in the spine to protect the bones, nerves, and
blood vessels. The outer layer is a tough, fibrous tis-
sue, and the inner core is composed of more elastic
tissue.

Feldenkrais method—A therapy based on creating a
good self image by correction and improvements of
body movements.

constricted space between the vertebrae, and misalign-
ment in the cervical spine—in short, an x ray confirms
that a person has cervical spondylosis. To demonstrate
that the condition is causing the symptoms, more details
are needed. Other imaging tests, such as magnetic reso-
nance imaging (MRI) and computed tomography myel-
ography, help assess effects of cervical spondylosis on
associated nerve tissue and blood vessels.

An MRI may be preferred, because it is a noninva-
sive procedure and does not require injecting a contrast
medium as does computed tomography myelography.
MRIs also have greater sensitivity for detecting disk
problems and spinal cord involvement, and the test
allows the physician to create images of a larger area
from various angles. However, these images may not
show enough detail about the vertebrae themselves. Com-
puted tomography myelography yields a superior image
of the bones involved in cervical spondylosis. Added ben-
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Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct images of
internal structures.

Myelopathy—A disorder in which the tissue of the
spinal cord is diseased or damaged.

Orthosis—An external device, such as a splint or a
brace, that prevents or assists movement.

Osteophyte—Also referred to as bone spur, it is an
outgrowth or ridge that forms on a bone.

Radiculopathy—Sometimes referred to as a
pinched nerve, it refers to compression of the nerve
root—the part of a nerve between vertebrae. This
compression causes pain to be perceived in areas to
which the nerve leads.

Spine—A term for the backbone that includes the
vertebrae, disks, and spinal cord as a whole.

Stenosis—A condition in which a canal or other
passageway in the body is constricted.

Traction—A medical treatment that exerts a pulling
or extending force. Used for cervical problems, it
relieves pressure on structures between the verte-
brae and muscular tension.

Vertebrae—The ringlike component bones of the
spine.

efits include that it takes less time to perform and tends to
be less expensive than an MRI. A good diagnosis may be
reached with either a computed tomography myelography
or an MRI, but sometimes complementary information
from both tests is necessary. Nerve conduction velocity,
electromyogram (EMG), and/or somatosensory evoked
potential testing may help to confirm which nerve roots
are involved.

Treatment

When possible, conservative treatment of symptoms
is preferred. Conservative treatment begins with rest—
either restricting normal activities to a less strenuous
level or bed rest for three to five days. If rest is not ade-
quate to relieve symptoms, a cervical orthosis may be
prescribed., such as a soft cervical collar or stiffer neck
brace to restrict neck movement and shift some of the
head’s weight from the neck to the shoulders. Cervical
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traction may also be suggested, either at home with the
advice of a physical therapist or in a health-care setting.

Pain is treated with nonsteroidal anti-inflammato-
ry drugs, such as aspirin or ibuprofen. If these drugs are
ineffective, a short-term prescription for corticosteroids
or muscle relaxants may be given. For chronic pain, tri-
cyclic antidepressants can be prescribed. Although these
drugs were developed to treat depression, they are also
effective in treating pain. Once any pain is resolved,
exercises to strengthen neck muscle and preserve flexi-
bility are prescribed.

If the pain is severe, a short treatment of epidural
corticosteroids may be prescribed with discretion. A cor-
ticosteroid such as prednisone can be combined with an
anaesthetic and injected with a long needle into the space
between the damaged disk and the covering of the nerve
and spinal cord. Injection into the cervical epidural space
relieves severe pain that is not managed with convention-
al treatment. Frequent use of this treatment is not med-
ically recommended and is used only if the more conser-
vative therapy is not effective.

If pain is continuous and does not respond to conser-
vative treatment, surgery may be suggested. Surgery is
usually not recommended for neck pain, but it may be
necessary to address radiculopathy and myelopathy.
Surgery is particularly recommended for people who
have already developed moderate to severe symptoms of
myelopathy, although age or poor health may prohibit
that recommendation. The specific details of the surgery
depend on the structures involved, but the overall goal is
to relieve pressure on the nerve root, spinal cord, or
blood vessels and to stabilize the spine.

Alternative treatment

Alternative therapy is not meant to replace conven-
tional medical treatment, but it can be a useful adjunct. Its
main roles are to relieve tension, manage pain, and
strengthen neck and back muscles. Massage is one way to
relieve tension, and yoga provides the additional benefit
of strengthening muscles. Chiropractic and acupunc-
ture have been reported to relieve the pain associated
with disk problems, although great care needs to be taken
to avoid exacerbating them. Practitioners of the Alexan-
der technique or the Feldenkrais method can provide
instruction on correct posture and exercise that may help
prevent further symptoms. Vitamin and mineral supple-
mentation along with herbal therapies and homeopathy
can help build and rebalance the weakened structure.

Prognosis

The gradual progression of cervical spondylosis
cannot be stopped; however, it doesn’t always cause
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symptoms. For the individuals who do experience prob-
lems, conservative treatment is very effective in manag-
ing the symptoms. Nearly all people with neck pain,
approximately 75% of persons with radiculopathy, and
up to 50% of people with myelopathy find relief through
therapy alone. For the remaining people with radiculopa-
thy or myelopathy, surgery may be recommended.
Surgery is deemed successful in 70-80% of cases.

Prevention

Since cervical spondylosis is part of the normal
aging process, not much can be done to prevent it. It may
be possible to ward off some or all of the symptoms by
engaging in regular physical exercise and limiting occu-
pational or recreational activities that place pressure on
the head, neck, and shoulders. The best exercises for the
health of the cervical spine are noncontact activities,
such as swimming, walking, or yoga. Once symptoms
have already developed, the emphasis is on symptom
management rather than prevention.
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I Cervicitis
Definition

Cervicitis is an inflammation of the cervix.

Description

Cervicitis is a inflammation of the cervix (the open-
ing into the uterus). This inflammation can be chronic
and may or may not have an identified cause.
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Cryotherapy—Freezing the affected tissue.

Electrocoagulation—Using electrical current to
cauterize the affected tissue.

LEEP—Loop Electrosurgical Excision Procedure.

Causes and symptoms

The most common cause of cervicitis is infection,
either local or as a result of various sexually transmitted
diseases, such as chlamydia or gonorrhea. Cervicitis
can also be caused by birth control devices such as a cer-
vical cap or diaphragm, or chemical exposure. Other risk
factors include multiple sexual partners or cervical trau-
ma following birth. In postmenopausal women, cervicitis
is sometimes related to a lack of estrogen.

Although a woman may not notice any signs of
infection, symptoms of cervicitis include the following:

« persistent unusual vaginal discharge

« abnormal bleeding, either between periods or following
sexual intercourse

« painful sexual intercourse
« vaginal pain
« frequent need to urinate

* burning or itching in the vaginal area

Diagnosis

The standard method of diagnosing cervicitis is
through a pelvic examination or a Pap smear. During the
pelvic exam, the physician usually swabs the affected
area, and then sends the tissue sample to a laboratory.
The laboratory tries to identify the specific organism
responsible for causing the cervicitis. A biopsy to take a
sample of tissue from the affected area is sometimes
required in order to rule out cancer. Colposcopy, a pro-
cedure used to look at the cervix under a microscope,
may also be used to rule out cancer.

Treatment

The first course of treatment for cervicitis is usually
antibiotics. If these medicines do not cure the cervicitis,
other treatment options include:

* Loop Electrosurgical Excision Procedure (LEEP)
« cryotherapy
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« electrocoagulation

« laser treatment

Prognosis

Cervicitis will usually be cured when the course of
therapy is complete. Severe cases, however, may last for
a few months, even after the therapy is complete. If the
cervicitis was caused by a sexually transmitted disease,
both partners should be treated with medication.

Prevention

Practicing safe sexual behavior, such as monogamy,
is one way of lowering the prevalence of cervicitis. In
addition, women who began sexual activity at a later age
have been shown to have a lower incidence of cervicitis.
Another recommendation is to use a latex condom con-
sistently during intercourse. If the cervicitis is caused by
any sexually transmitted disease, the patient is advised to
notify all sexual partners.
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I Cesarean section
Definition

A cesarean section is a surgical procedure in which
incisions are made through a woman’s abdomen and
uterus to deliver her baby.
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Cesarean section

This baby is being delivered by cesarean section. (Photograph by John Smith, Custom Medical Stock Photo.)

Purpose

Cesarean sections, also called c-sections, are per-
formed whenever abnormal conditions complicate labor
and vaginal delivery, threatening the life or health of the
mother or the baby. The procedure is performed in the
United States on nearly one of every four babies deliv-
ered—more than 900,000 babies each year. The proce-
dure is often used in cases where the mother has had a
previous c-section. Dystocia, or difficult labor, is the
other common cause of c-sections.

Difficult labor is commonly caused by one of the
three following conditions: abnormalities in the mother’s
birth canal; abnormalities in the position of the fetus; or
abnormalities in the labor, including weak or infrequent
contractions.

Another major factor is fetal distress, a condition
where the fetus is not getting enough oxygen. Fetal brain
damage can result from oxygen deprivation. Fetal dis-
tress is often related to abnormalities in the position of
the fetus or abnormalities in the birth canal, causing
reduced blood flow through the placenta. Other condi-
tions also can make c-section advisable, such as vaginal
herpes, hypertension, and diabetes in the mother.
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Precautions

There are several ways that obstetricians and other
doctors diagnose conditions that may make a c-section
necessary. Ultrasound testing reveals the positions of the
baby and the placenta and may be used to estimate the
baby’s size and gestational age. Fetal heart monitors, in
use since the 1970s, transmit any signals of fetal distress.
Oxygen deprivation may be determined by checking the
amniotic fluid for meconium (feces)—a lack of oxygen
causes an unborn baby to defecate. Oxygen deprivation
may also be determined by testing the pH of a blood
sample taken from the baby’s scalp; a pH of 7.25 or high-
er is normal, between 7.2 and 7.25 is suspicious, and
below 7.2 is a sign of trouble.

When a c-section is being considered because labor
is not progressing, the mother should first be encouraged
to walk around to stimulate labor. Labor may also be
stimulated with the drug oxytocin.

When a c-section is being considered because the
baby is in a breech position, the doctor may first attempt
to reposition the baby; this is called external cephalic
version. The doctor may also try a vaginal breech deliv-
ery, depending on the size of the mother’s pelvis, the size
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KEY TERMS

Breech presentation—The condition in which the
baby enters the birth canal with its buttocks or feet
first.

Cephalopelvic disproportion (CPD)—The condi-
tion in which the baby’s head is too large to fit
through the mother’s pelvis.

Classical incision—In a cesarean section, an incision
made vertically along the uterus; this kind of incision
makes a larger opening but also creates more bleed-
ing, a greater chance of infection, and a weaker scar.

Dystocia—Failure to progress in labor, either
because the cervix will not dilate (expand) further
or (after full dilation) the head does not descend
through the mother’s pelvis.

Low transverse incision—Incision made horizontal-
ly across the lower end of the uterus; this kind of

of the baby, and the type of breech position the baby is
in. However, a c-section is safer than a vaginal delivery
when the baby is 8 1b (3.6 kg) or larger, in a breech posi-
tion with the feet crossed, or in a breech position with the
head hyperextended.

A woman should receive regular prenatal care and
be able to alert her doctor to the first signs of trouble.
Once labor begins, she should be encouraged to move
around and to urinate. The doctor should be conservative
in diagnosing dystocia (nonprogressive labor) and fetal
distress, taking a position of “watchful waiting” before
deciding to operate.

Description

The most common reason that a cesarean section is
performed (in 35% of all cases, according to the United
States Public Health Service) is that the woman has had a
previous c-section. The “once a cesarean, always a cesare-
an” rule originated when the classical uterine incision was
made vertically; the resulting scar was weak and had a risk
of rupturing in subsequent deliveries. Today, the incision is
almost always made horizontally across the lower end of
the uterus (this is called a “low transverse incision”),
resulting in reduced blood loss and a decreased chance of
rupture. This kind of incision allows many women to have
a vaginal birth after a cesarean (VBAC).

The second most common reason that a c-section is
performed (in 30% of all cases) is difficult childbirth
due to nonprogressive labor (dystocia). Uterine contrac-
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incision is preferred for less bleeding and stronger
healing.

Placenta previa—The placenta totally or partially
covers the cervix, preventing vaginal delivery.

Placental abruption—Separation of the placenta
from the uterine wall before the baby is born, cut-
ting off blood flow to the baby.

Prolapsed cord—The umbilical cord is pushed into
the vagina ahead of the baby and becomes com-
pressed, cutting off blood flow to the baby.

Respiratory distress syndrome (RDS)—Difficulty
breathing, found in infants with immature lungs.

Transverse presentation—The baby is laying side-
ways across the cervix instead of head first.

VBAC—Vaginal birth after cesarean.

tions may be weak or irregular, the cervix may not be
dilating, or the mother’s pelvic structure may not allow
adequate passage for birth. When the baby’s head is too
large to fit through the pelvis, the condition is called
cephalopelvic disproportion (CPD).

Another 12% of c-sections are performed to deliver
a baby in a breech presentation: buttocks or feet first.
Breech presentation is found in about 3% of all births.

In 9% of all cases, c-sections are performed in
response to fetal distress. Fetal distress refers to any situ-
ation that threatens the baby, such as the umbilical cord
getting wrapped around the baby’s neck. This may
appear on the fetal heart monitor as an abnormal heart
rate or thythm.

The remaining 14% of c-sections are indicated by
other serious factors. One is prolapse of the umbilical
cord: the cord is pushed into the vagina ahead of the baby
and becomes compressed, cutting off blood flow to the
baby. Another is placental abruption: the placenta sepa-
rates from the uterine wall before the baby is born, cut-
ting off blood flow to the baby. The risk of this is espe-
cially high in multiple births (twins, triplets, or more). A
third factor is placenta previa: the placenta covers the
cervix partially or completely, making vaginal delivery
impossible. In some cases requiring c-section, the baby is
in a transverse position, lying horizontally across the
pelvis, perhaps with a shoulder in the birth canal.

The mother’s health may make delivery by c-section
the safer choice, especially in cases of maternal diabetes,
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Cesarean section

hypertension, genital herpes, Rh blood incompatibility,
and preeclampsia (high blood pressure related to preg-
nancy).

Preparation

When a c-section becomes necessary, the mother is
prepped for surgery. A catheter is inserted into her blad-
der and an intravenous (IV) line is inserted into her arm.
Leads for monitoring the mother’s heart rate, rhythm,
and blood pressure are attached. In the operating room,
the mother is given anesthesia—usually a regional anes-
thetic (epidural or spinal), making her numb from below
her breasts to her toes. In some cases, a general anesthet-
ic will be administered. Surgical drapes are placed over
the body, except the head; these drapes block the direct
view of the procedure.

The abdomen is washed with an anti-bacterial solu-
tion and a portion of the pubic hair may be shaved. The
first incision opens the abdomen. Infrequently, it will be
vertical from just below the navel to the top of the pubic
bone, or more commonly, it will be a horizontal incision
across and above the pubic bone (informally called a
“bikini cut”).

The second incision opens the uterus. In most cases
a transverse incision is made. This is the favored type
because it heals well and makes it possible for a woman
to attempt a vaginal delivery in the future. The classical
incision is vertical. Because it provides a larger opening
than a low transverse incision, it is used in the most criti-
cal situations, such as placenta previa. However, the clas-
sical incision causes more bleeding, a greater risk of
abdominal infection, and a weaker scar, so the low trans-
verse incision is preferred.

Once the uterus is opened, the amniotic sac is rup-
tured and the baby is delivered. The time from the initial
incision to birth is typically five minutes.

Once the umbilical cord is clamped and cut, the new-
born is evaluated. The placenta is removed from the
mother, and her uterus and abdomen are stitched closed
(surgical staples may be used instead in closing the outer-
most layer of the abdominal incision). From birth through
suturing may take 30—40 minutes. Thus the entire surgical
procedure may be performed in less than one hour.

Aftercare

A woman who undergoes a c-section requires both
the care given to any new mother and the care given to
any patient recovering from major surgery. She should be
offered pain medication that does not interfere with
breastfeeding. She should be encouraged to get out of bed
and walk around eight to 24 hours after surgery to stimu-
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late circulation (thus avoiding the formation of blood
clots) and bowel movement. She should limit climbing
stairs to once a day, and avoid lifting anything heavier
than the baby. She should nap as often as the baby sleeps,
and arrange for help with the housework, meals, and care
of other children. She may resume driving after two
weeks, although some doctors recommend waiting for six
weeks, the typical recovery period from major surgery.

Risks

Because a c-section is a surgical procedure, it carries
more risk to both the mother and the baby. The maternal
death rate is less than 0.02%, but that is four times the
maternal death rate associated with vaginal delivery.
However, many women have a c-section for serious med-
ical problems. The mother is at risk for increased bleeding
(because a c-section may result in twice the blood loss of
a vaginal delivery) from the two incisions, the placental
attachment site, and possible damage to a uterine artery.
Complications occur in less than 10% of cases. The moth-
er may develop infection of either incision, the urinary
tract, or the tissue lining the uterus (endometritis). Less
commonly, she may receive injury to the surrounding
organs, like the bladder and bowel. When a general anes-
thesia is used, she may experience complications from the
anesthesia. Very rarely, she may develop a wound
hematoma at the site of either incision or other blood clots
leading to pelvic thrombophlebitis (inflammation of the
major vein running from the pelvis into the leg) or a pul-
monary embolus (a blood clot lodging in the lung).

Normal results

The after-effects of a c-section vary, depending on
the woman’s age, physical fitness, and overall health.
Following this procedure, a woman commonly experi-
ences gas pains, incision pain, and uterine contractions—
which are also common in vaginal delivery. Her hospital
stay may be two to four days. Breastfeeding the baby is
encouraged, taking care that it is in a position that keeps
the baby from resting on the mother’s incision. As the
woman heals, she may gradually increase appropriate
exercises to regain abdominal tone. Full recovery may be
seen in four to six weeks.

The prognosis for a successful vaginal birth after a
cesarean (VBAC) may be at least 75%, especially when the
c-section involved a low transverse incision in the uterus
and there were no complications during or after delivery.

Abnormal results

Of the hundreds of thousands of women in the Unit-
ed States who undergo a c-section each year, about 500
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die from serious infections, hemorrhaging, or other com-
plications. These deaths may be related to the health con-
ditions that made the operation necessary, and not simply
to the operation itself.

Undergoing a c-section may also inflict psychologi-
cal distress on the mother, beyond hormonal mood
swings and postpartum depression (“baby blues”). The
woman may feel disappointment and a sense of failure
for not experiencing a vaginal delivery. She may feel iso-
lated if the father or birthing coach is not with her in the
operating room, or if she is treated by an unfamiliar doc-
tor rather than by her own doctor or midwife. She may
feel helpless from a loss of control over labor and deliv-
ery with no opportunity to actively participate. To over-
come these feelings, the woman must understand why
the c-section was necessary. She must accept that she
couldn’t control the unforeseen events that made the c-
section the optimum means of delivery, and recognize
that preserving the health and safety of both her and her
child was more important than her delivering vaginally.
Women who undergo a c-section should be encouraged
to share their feelings with others. Hospitals can often
recommend support groups for such mothers. Women
should also be encouraged to seek professional help if
negative emotions persist.

Resources

ORGANIZATIONS

American Academy of Family Physicians. 8880 Ward Parkway,
Kansas City, MO 64114. (816) 333-9700. <http://www.
aafp.org>.

Childbirth.Org. <http://www.childbirth.org>.

International Cesarean Awareness Network. 1304 Kingsdale
Ave., Redondo Beach, CA 90278. (310) 542-6400.

March of Dimes Birth Defects Foundation. 1275 Mamaroneck
Ave., White Plains, NY 10605. (914) 428-7100. <http://
www.modimes.org>.

National Institute of Child Health and Human Development.
Bldg 31, Room 2A32, MSC 2425, 31 Center Drive,
Bethesda, MD 20892-2425. (800) 505-2742. <http://
www.nichd.nih.gov/sids/sids.htm>.

United States Department of Health and Human Services. 200
Independence Avenue SW, Washington DC 20201. (202)
619-0257. <http://www.hhs.gov>.

OTHER
“Cesarean Childbirth.” Perspectives: A Mental Health Maga-
zine. <http://mentalhelp.net/perspectives>.

“The Cesarean Section FAQ.” Childbirth.org. 18 July 1998
<http://www.childbirth.org/section/CSFAQ.html>.

Bethany Thivierge

Cestodiasis see Tapeworm diseases
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CFS see Chronic fatigue syndrome
CGD see Chronic granulomatous disease

I Chagas’ disease
Definition

Chagas’ disease is named after Dr. Carlos Chagas
who first found the organism in the early 1900s. It
involves damage to the nerves that control the heart,
digestive and other organs, and eventually leads to dam-
age to these organs. Worldwide, Chagas’ disease affects
over 15 million persons, and kills 50,000 each year.
Researchers believe that the parasite that causes the dis-
ease is only found in the Americas.

Description

When a person is infected with Chagas’ disease, the
parasite known as Trypanosoma cruzi first causes a mild,
short-lived period of “acute” illness; then after a long
period without symptoms, the effects of the infection
begin to appear. The heart, esophagus, and colon are
most frequently involved. These organs become unable
to contract properly, and begin to stretch or dilate.

Causes and symptoms

T. cruzi is carried by insects or bugs known as redu-
viid or “’kissing bugs.” These insects are very common in
Central and South America where they inhabit poorly
constructed houses and huts. The insects deposit their
waste material, exposing inhabitants to the parasites. The
parasites then enter the body by way of a cut or via the
eyes or mouth. 7. cruzi can also be transmitted by blood
transfusion. Eating uncooked, contaminated food or
breastfeeding can also transmit the disease. The reduvi-
ids, in turn, become infected with the parasite by biting
infected animals and humans.

There are three phases related to infection:

« Acute phase lasts about two months, with non-specific
symptoms of low grade fever, headache, fatigue, and
enlarged liver or spleen.

¢ Indeterminate phase lasts 10-20 years, during which
time no symptoms occur, but the parasites are repro-
ducing in various organs.

¢ Chronic phase is the stage when symptoms related to
damage of major organs (heart, esophagus, colon) begin.

In the chronic phase, irregularities of heart rhythm,
heart failure, and blood clots cause weakness, fainting,
and even sudden death.
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Chancroid

KEY TERMS

Achalasia—An esophageal disease of unknown
cause, in which the lower sphincter or muscle is
unable to relax normally, and leads to the accu-
mulation of material within the esophagus.

Endoscopy—Exam using an endoscope (a thin
flexible tube which uses a lens or miniature cam-
era to view various areas of the gastrointestinal
tract). When the procedure is performed to exam-
ine certain organs such as the bile ducts or pan-
creas, the organs are not viewed directly, but
rather indirectly through the injection of x ray.

Parasite—An organism that lives on or in another
and takes nourishment (food and fluids) from that
organism.

Regurgitation—Flow of material back up the
esophagus and into the throat or lungs.

Esophageal symptoms are related to difficulty with
swallowing and chest pain. Because the esophagus does
not empty properly, food regurgitates into the lungs caus-
ing cough, bronchitis, and repeated bouts of pneumo-
nia. Inability to eat, weight loss, and malnutrition
become a significant factor in affecting survival.

Involvement of the large intestine (colon) causes
constipation, distention, and abdominal pain.

Diagnosis

The best way to diagnose acute infection is to identi-
fy the parasites in tissue or blood. Occasionally it is pos-
sible to culture the organism from infected tissue, but this
process usually requires too much time to be of value. In
the chronic phase, antibody levels can be measured.
Efforts to develop new, more accurate tests are ongoing.

Treatment

In most cases treatment of symptoms is all that is
possible. Present medications can reduce the duration
and severity of an acute infection, but are only 50%
effective, at best, in eliminating the organisms.

Cardiac effects are managed with pacemakers and
medications. Esophageal complications require either
endoscopic or surgical methods to improve esophageal
emptying, similar to those used to treat the disorder
known as achalasia. Constipation is treated by increas-
ing fiber and bulk laxatives, or removal of diseased por-
tions of the colon.
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Prognosis

Those patients with gastrointestinal complications
often respond to some form of treatment. Cardiac prob-
lems are more difficult to treat, particularly since trans-
plant would rekindle infection.

Prevention

Visitors traveling to areas of known infection should
avoid staying in mud, adobe, or similar huts. Mosquito
nets and insect repellents are useful in helping to avoid
contact with the bugs. Blood screening is not always
effective in many regions where infection is common. It
is necessary to carefully screen people who have emi-
grated from Central and South America before they make
blood donations.

Resources

BOOKS

Kirchoff, Louis V. “Trypanosomiasis.” In Harrison’s Principles
of Internal Medicine, ed. Anthony S. Fauci, et al. New
York: McGraw-Hill, 1997.

Owen, Robert L. “American Trypanosomiasis (Chagas’ Dis-
ease).” In Sleisenger & Fordtran’s Gastrointestinal and
Liver Disease, ed. Mark Feldman, et al. Philadelphia: W.
B. Saunders Co., 1997.

PERIODICALS

Kirchoff, Louis V. “American Trypanosomiasis (Chagas’ Dis-
ease).” Gastroenterology Clinics of North America (Sept.
1996): 517-533.

Kirchoff, Louis V. “Current Concepts: American Trypanosomi-
asis (Chagas’ Disease)-A Tropical Disease Now in the
United States.” New England Journal of Medicine 329,
no. 9 (1993): 639.

OTHER
Centers for Disease Control. <http://www.cdc.gov/nccdphp/
ddt/ddthome.htm>.

David Kaminstein, MD

Chalazion see Eyelid disorders

I Chancroid

Definition

Chancroid is a sexually transmitted disease caused
by a bacterial infection that is characterized by painful
sores on the genitals.
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Description

Chancroid is an infection of the genitals that is
caused by the bacterium Haemophilus ducreyi. Chan-
croid is a sexually transmitted disease, which means that
it is spread from person to person almost always by sexu-
al contact. However, there have been a few cases in
which healthcare providers have become infected
through contact with infected patients.

Common locations for chancroid sores (ulcers) in
men are the shaft or head of the penis, foreskin, the
groove behind the head of the penis, the opening of the
penis, and the scrotum. In women, common locations are
the labia majora (outer lips), labia minora (inner lips),
perianal area (area around the anal opening), and inner
thighs. It is rare for the ulcer(s) to be on the vaginal walls
or cervix. In about 50% of the patients with chancroid,
the infection spreads to either or both of the lymph nodes
in the groin.

Chancroid is most commonly found in developing
and third world countries. In the United States, the most
common cause of genital ulcers is genital herpes, fol-
lowed by syphilis, and then chancroid. As of 1997, there
were fewer than 1,500 cases of chancroid in the United
States per year and it occurred primarily in African
Americans, Hispanic Americans, and Native Americans.
There are occasional localized outbreaks of chancroid in
the United States. In addition, the practice of exchanging
sex for drugs has lead to a link between crack cocaine
use and chancroid.

Even though the incidence of chancroid in the United
States decreased in the 1990s, there is an alarming con-
nection between chancroid and human immunodeficien-
cy virus (HIV) infection. HIV causes AIDS (acquired
immunodeficiency syndrome) and is easily spread from
person to person through chancroid ulcers. Uncircum-
cised men with chancroid ulcers have a 48% risk of
acquiring HIV from sexual contact. Women with chan-
croid ulcers are also at a greater risk of being infected
with HIV during sexual contact. Genital ulcers seem to
act as doorways for HIV to enter and exit.

Causes and symptoms

Haemophilus ducreyi is spread from person to per-
son by vaginal, anal, and oral sexual contact. Uncircum-
cised men are about three times more likely than circum-
cised men to become infected following exposure to
Haemophilus ducreyi. Having unprotected sex, exchang-
ing sex for drugs, and having unprotected sex with a
prostitute are other risk factors. Many cases of chancroid
in the United States occur in persons who had traveled to
countries where the disease is more common.
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A close-up view of a chancroid specimen. (Custom Medical
Stock Photo. Reproduced by permission.)

Chancroid occurs when Haemophilus ducreyi pene-
trates the skin through an injury, like a scratch or cut.
Once past the skin surface, the warmth, moisture, and
nutrients allow bacteria to grow rapidly. The first sign of
chancroid is a small, red papule that occurs within three
to seven days following exposure to the bacteria, but may
take up to one month. Usually within one day, the papule
becomes an ulcer. The chancroid ulcer is painful, bleeds
easily, drains a grey or yellowish pus, and has sharply
defined, ragged edges. They can vary in size from an
eighth of an inch to two inches in diameter. Men usually
have only one ulcer, but women often have four or more.
Sometimes “kissing” ulcers occur when one ulcer
spreads the bacterial infection to an opposite skin sur-
face. For example, kissing ulcers can form on the lips of
the labia majora. Alternatively, women may not have any
external sores but may experience painful urination,
intercourse, and/or bowel movements and may have a
vaginal discharge or rectal bleeding.

Signs that the infection has spread to the lymph node
appear about one week after the formation of the genital
ulcer. Lymph nodes are small organs in the lymphatic
system that filter waste materials from nearly every
organ in the body. This lymph node infection is called
“lymphadenitis” and the swollen, painful lymph node is
called a “bubo.” The bubo, which appears as a red, spher-
ical lump, may burst through the skin, releasing a thick
pus and forming another ulcer.

Diagnosis

Chancroid may be diagnosed and treated by urolo-
gists (urinary tract doctors for men), gynecologists (for
women), and infectious disease specialists. Part of the
diagnosis of chancroid involves ruling out genital herpes
and syphilis because genital ulcers are also symptoms of
these diseases. The appearance of these three diseases
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Charcoal, activated

KEY TERMS

Bubo—A tender, swollen lymph node in the groin
that may follow a chancroid ulcer.

Groin—The region of the body that lies between
the abdomen and the thighs.

can be close enough to be confusing. However, the pres-
ence of a pus-filled lump in the groin of a patient with a
genital ulcer is highly specific for chancroid.

For a clear-cut diagnosis of chancroid, Haemophilus
ducreyi must be isolated from the ulcer. To do this, a ster-
ile cotton swab is wiped over the ulcer to obtain a pus
sample. In the laboratory, the sample is put into special
media and placed in an incubator. Haemophilus ducreyi
takes from two to five days to grow in the laboratory. In
addition, the pus may be examined under the microscope
to see which bacteria are in the ulcer. A sample of the pus
may also be tested to see if the herpes virus is present. A
blood sample will probably be taken from the patient’s
arm to test for the presence of antibodies to the bacteria
that causes syphilis.

Treatment

The only treatment for chancroid is antibiotics given
either once or for several days. Antibiotics taken by mouth
for one to two weeks include erythromycin (E-Mycin,
Ery-Tab), amoxicillin plus clavulanic acid (Augmentin),
co-trimoxazole (Bactrim, Septra), or -ciprofloxacin
(Cipro). Antibiotics given in one dose include ceftriaxone
(Rocephin), spectinomycin (Trobicin), co-trimoxazole, or
ofloxacin (Floxin).

The ulcer(s) may be cleaned and soaked to reduce
the swelling. Salt solution dressings may be applied to
the ulcer(s) to reduce the spread of the bacteria and pre-
vent additional ulcers. A serious infection of the foreskin
may require circumcision. Pus would be removed from
infected lymph nodes by using a needle and syringe.
Very large buboes may require surgical drainage.

Prognosis

Without treatment, chancroid may either go away
quickly or patients may experience the painful ulcers for
many months. A complete cure is obtained with antibiotic
treatment. Severe ulcers may cause permanent scars.
Severe scarring of the foreskin may require circumcision.
Urethral fistulas (abnormal passageways from the urine
tube to the skin) may occur and requires corrective surgery.
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Prevention

The best prevention for chancroid is to use a con-
dom during sexual intercourse. Chancroid can also be
prevented by abstinence (avoidance of any sexual con-
tact) and by being in a monogamous relationship with a
disease-free partner. To prevent the spread of chancroid,
it is important that all sexual contacts of the patient are
identified and treated.

Resources

BOOKS
“Chancroid.” In The Skin and Infection: A Color Atlas and

Text, ed. Charles V. Sanders and Lee T. Nesbitt Jr. Balti-
more: Williams and Wilkins, 1995.

Ronald, Allan Ross, and Michelle J. Alfa. “Chancroid, Lym-
phogranuloma Venerum, and Granuloma Inguinale.” In
Infectious Diseases. 2nd ed. Ed. Sherwood L. Gorbach, et
al. Philadelphia: W. B. Saunders Co., 1998.

PERIODICALS

DiCarlo, Richard P., and David H. Martin. “The Clinical Diag-
nosis of Genital Ulcer Disease in Men.” Clinical Infec-
tious Diseases 25 (Aug. 1997): 292-8.

ORGANIZATIONS

Planned Parenthood Federation of America, Inc. 810 Seventh
Ave., New York, NY, 10019. (800) 669-0156. <http://
www.plannedparenthood.org>.

OTHER
Mayo Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org>.

Belinda Rowland, PhD

Change of life see Menopause

Character disorders see Personality
disorders

I Charcoal, activated
Definition

Activated charcoal is a fine, black, odorless, and
tasteless powder. It is made from wood or other materials
that have been exposed to very high temperatures in an
airless environment. It is then treated, or activated, to
increase its ability to adsorb by reheating with oxidizing
gas or other chemicals to break it into a very fine powder.
Activated charcoal is pure carbon specially processed to
make it highly adsorbent of particles and gases in the
body’s digestive system.

Activated charcoal has often been used since ancient
times to cure a variety of ailments including poisoning.
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Its healing effects have been well documented since as
early as 1550 B.c. by the Egyptians. However, charcoal
was almost forgotten until 15 years ago when it was
rediscovered as a wonderful oral agent to treat most over-
doses and toxins.

Description

Activated charcoal’s most important use is for treat-
ment of poisoning. It helps prevent the absorption of
most poisons or drugs by the stomach and intestines. In
addition to being used for most swallowed poisons in
humans, charcoal has been effectively used in dogs, rab-
bits, rats, and other animals, as well. It can also adsorb
gas in the bowels and has been used for the treatment of
gas or diarrhea. Charcoal’s other uses such as treatment
of viruses, bacteria, bacterial toxic byproducts, snake
venoms and other substances by adsorption have not
been supported by clinical studies. By adding water to
the powder to make a paste, activated charcoal can be
used as an external application to alleviate pain and itch-
ing from bites and stings.

Poisons and drug overdoses

It is estimated that one million children accidentally
overdose on drugs mistaken as candies or eat, drink, or
inhale poisonous household products each year. Infants
and toddlers are at the greatest risk for accidental poison-
ing. Activated charcoal is one of the agents most com-
monly used for these cases. It can absorb large amounts of
poisons quickly. In addition, it is non-toxic, may be stored
for a long time, and can be conveniently administered at
home. Charcoal works by binding to irritating or toxic
substances in the stomach and intestines. This prevents
the toxic drug or chemical from spreading throughout the
body. The activated charcoal with the toxic substance
bound to it is then excreted in the stool without harm to
the body. When poisoning is suspected the local poison
control center should be contacted for instructions. They
may recommend using activated charcoal, which should
be available at home so that it can be given to the poi-
soned child or pet immediately. For severe poisoning,
several doses of activated charcoal may be needed.

Intestinal disorders

In the past, activated charcoal was a popular remedy
for gas. Even before the discovery of America by Euro-
peans, Native Americans used powdered charcoal mixed
with water to treat an upset stomach. Now charcoal is
being rediscovered as an alternative treatment for this con-
dition. Activated charcoal works like a sponge. Its huge
surface area is ideal for soaking up different substances,
including gas. In one study, people taking activated char-
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KEY TERMS

Antidote—A remedy to counteract a poison or
injury.
Adsorption—The binding of a chemical (e.g., drug

or poison) to a solid material such as activated
charcoal or clay.

coal after eating a meal with high gas-producing foods did
not produce more gas than those who did not have these
foods. Charcoal has also been used to treat other intestinal
disorders such as diarrhea, constipation, and cramps.
There are few studies to support these uses and there are
also concerns that frequent use of charcoal may decrease
absorption of essential nutrients, especially in children.

Other uses

Besides being a general antidote for poisons or reme-
dy for gas, activated charcoal has been used to treat other
conditions as well. Based on its ability to adsorb or bind
to other substances, charcoal has been effectively used to
clean skin wounds and to adsorb waste materials from the
gastrointestinal tract. In addition, it has been used to
adsorb snake venoms, viruses, bacteria, and harmful
materials excreted by bacteria or fungi. However, because
of lack of scientific studies, these uses are not recom-
mended. Activated charcoal, when used together with
other remedies such as aloe vera, acidophilus, and psylli-
um, helps to keep symptoms of ulcerative colitis under
control. While charcoal shows some anti-aging activity in
rats, it is doubtful if it can do the same for humans.

Recommended dosage
For poisoning

Activated charcoal is available without prescription.
However, in case of accidental poisoning or drug overdose
an emergency poison control center, hospital emergency
room, or doctor’s office should be called for advice. In case
that both syrup of ipecac and charcoal are recommended
for treatment of the poison, ipecac should be given first.
Charcoal should not be given for at least 30 minutes after
ipecac or until vomiting from ipecac stops. Activated char-
coal is often mixed with a liquid before being swallowed or
put into the tube leading to the stomach. Activated charcoal
is available as 1.1 oz (33 ml) liquid bottles. It is also avail-
able in 0.5 oz (15 ml) container sizes and as slurry of char-
coal pre-mixed in water or as a container in which water or
soda pop is added. Keeping activated charcoal at home is a
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good idea so that it can be taken immediately when needed
for treatment of poisoning.

For acute poisoning, the dosage is as follows:
* Infants (under 1 year of age): 1 g/kg.

e Children (1-12 years of age): 15-30 g or 1-2 g/kg with
at least 8 oz of water.

* Adults: 30-100 g or 1-2 g/kg with at least 8 oz of water.

For diarrhea or gas

A person can take charcoal tablets or capsules with
water or sprinkle the content onto foods. The dosage for
treatment of gas or diarrhea in adults is 520-975 mg after
each meal and up to 5 g per day.

Precautions

Parents should keep activated charcoal on hand in
case of emergencies.

Do not give charcoal together with syrup of ipecac.
The charcoal will adsorb the ipecac. Charcoal should be
taken 30 minutes after ipecac or after the vomiting from
ipecac stops.

Some activated charcoal products contain sorbitol.
Sorbitol is a sweetener as well as a laxative, therefore, it
may cause severe diarrhea and vomiting. These products
should not be used in infants.

Charcoal may interfere with the absorption of med-
ications and nutrients such as vitamins or minerals. For
uses other than for treatment of poisoning, charcoal
should be taken two hours after other medications.

Charcoal should not be used to treat poisoning
caused by corrosive products such as lye or other strong
acids or petroleum products such as gasoline, kerosene,
or cleaning fluids. Charcoal may make the condition
worse and delay diagnosis and treatment. In addition,
charcoal is also not effective if the poison is lithium,
cyanide, iron, ethanol, or methanol.

Parents should not mix charcoal with chocolate
syrup, sherbet, or ice cream, even though it may make
charcoal taste better. These foods may prevent charcoal
from working properly.

Activated charcoal may cause swelling or pain in the
stomach. A doctor should be notified immediately. It has
been known to cause problems in people with intestinal
bleeding, blockage or those people who have had recent
surgery. These patients should talk to their doctor before
using this product.

Charcoal may be less effective in people with slow
digestion.
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Charcoal should not be given for more than three or
four days for treatment of diarrhea. Continuing for
longer periods may interfere with normal nutrition.

Charcoal should not be used in children under three
years of age to treat diarrhea or gas.

Activated charcoal should be kept out of reach of
children.

Side effects

Charcoal may cause constipation when taken for
overdose or accidental poisoning. A laxative should be
taken after the crisis is over.

Activated charcoal may cause the stool to turn black.
This is to be expected.

Pain or swelling of the stomach may occur. A doctor
should be consulted.

Interactions

Activated charcoal should not be mixed together
with chocolate syrup, ice cream or sherbet. These foods
prevent charcoal from working properly.

Resources

BOOKS

Blumenthal, Mark. “Linden Charcoal.” The Complete German
Commission E Monographs, Therapeutic Guide to Herbal
Medicines. American Botanical Council, Boston: Integra-
tive Medicine Communications, 1998. <http://home.
mdconsult.com>.

Cooney, David. Activated Charcoal: Antidote, Remedy, and
Health Aid. Brushton, NY: TEACH Services, Inc., 1999.

Lacy Charles F., Lora L. Amstrong, Naomi B. Ingrim, and
Leonard L. Lance. “Charcoal.” The Drug Information
Handbook Pocket Version: 1998-1999. Hudson, OH: Lexi-
Comp Inc., 1998.

Roberts. “Activated Charcoal.” Clinical Procedures in Emer-
gency Medicine. Philadelphia, PA: W. B. Saunders Com-
pany, 1998: 726-8. <http://home.mdconsult.com>.

Wilson, Billie A., Margaret T. Shannon, and Carolyn L. Stang.
“Charcoal, Activated (Liquid Antidote).” Nurses Drug
Guide 2000. Stamford, CT: Appleton & Lange, 2000.
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I Charcot Marie Tooth disease
Definition

Charcot Marie Tooth disease (CMT) is the name
of a group of inherited disorders of the nerves in the
peripheral nervous system (nerves throughout the body
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that communicate motor and sensory information to and
from the spinal cord) causing weakness and loss of sen-
sation in the limbs.

Description

CMT is named for the three neurologists who first
described the condition in the late 1800s. It is also known
as hereditary motor and sensory neuropathy, and is some-
times called peroneal muscular atrophy, referring to the
muscles in the leg that are often affected. The age of onset
of CMT can vary anywhere from young childhood to the
50s or 60s. Symptoms typically begin by the age of 20. For
reasons yet unknown, the severity in symptoms can also
vary greatly, even among members of the same family.

Although CMT has been described for many years,
it is only since the early 1990s that the genetic cause of
many of the types of CMT have become known. There-
fore, knowledge about CMT has increased dramatically
within a short time.

The peripheral nerves

CMT affects the peripheral nerves, those groups of
nerve cells carrying information to and from the spinal
cord. CMT decreases the ability of these nerves to carry
motor commands to muscles, especially those furthest
from the spinal cord located in the feet and hands. As a
result, the muscles connected to these nerves eventually
weaken. CMT also affects the sensory nerves that carry
information from the limbs to the brain. Therefore peo-
ple with CMT also have sensory loss. This causes symp-
toms such as not being able to tell if something is hot or
cold or difficulties with balance.

There are two parts of the nerve that can be affected
in CMT. A nerve can be likened to an electrical wire, in
which the wire part is the axon of the nerve and the insu-
lation surrounding it is the myelin sheath. The job of the
myelin is to help messages travel very fast through the
nerves. CMT is usually classified depending on which
part of the nerve is affected. People who have problems
with the myelin have CMT type 1 and people who have
abnormalities of the axon have CMT type 2.

Specialized testing of the nerves, called nerve con-
duction testing (NCV), can be performed to determine if
a person has CMT1 or CMT2. These tests measure the
speed at which messages travel through the nerves. In
CMT1, the messages move too slowly, but in CMT?2 the
messages travel at the normal speed.

Demographics
CMT has been diagnosed in people from all over the

world. It occurs in approximately one in 2,500 people,
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which is about the same incidence as multiple sclerosis. It
is the most common type of inherited neurologic condition.

Signs and symptoms

CMT is caused by changes (mutations) in any one of
a number of genes that carry the instructions to make the
peripheral nerves. Genes contain the instructions for how
the body grows and develops before and after a person is
born. There are probably at least 15 different genes that
can cause CMT. However, as of early 2001, many have
not yet been identified.

CMT types | and 2 can be broken down into sub-
types based upon the gene that is causing CMT. The sub-
types are labeled by letters, so there is CMT1A, CMTIB,
etc. Therefore, the gene with a mutation that causes
CMT1A is different from that that causes CMT1B.

Types of CMT

CMT1A. The most common type of CMT is called
CMTIA. It is caused by a mutation in a gene called
peripheral myelin protein 22 (PMP22) located on chro-
mosome 17. The job of this gene is to make a protein
(PMP22) that makes up part of the myelin. In most people
who have CMT, the mutation that causes the condition is
a duplication (doubling) of the PMP22 gene. Instead of
having two copies of the PMP22 gene (one on each chro-
mosome) there are three copies. It is not known how this
extra copy of the PMP22 gene causes the observed symp-
toms. A small percentage of people with CMT1A do not
have a duplication of the PMP22 gene, but rather have a
point mutation in the gene. A point mutation is like a typo
in the gene that causes it to work incorrectly.

HEREDITARY NEUROPATHY WITH LIABILITY TO PRES-
SURE PALSIES (HNPP). HNPP is a condition that is also
caused by a mutation in the PMP22 gene. The mutation
is a deletion. Therefore, there is only one copy of the
PMP22 gene instead of two. People who have HNPP
may have some of the signs of CMT. However, they also
have episodes where they develop weakness and prob-
lems with sensation after compression of certain pressure
points such as the elbows or knee. Often these symptoms
will resolve after a few days or weeks, but sometimes
they are permanent.

CMT1B. Another type of CMT, called CMTIB, is
caused by a mutation in a gene called myelin protein zero
(MPZ) located on chromosome 1. The job of this gene is
to make the layers of myelin stick together as they are
wrapped around the axon. The mutations in this gene are
point mutations because they involve a change (either
deletion, substitution, or insertion) at one specific com-
ponent of a gene.
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CMTX. Another type of CMT, called CMTX, is usu-
ally considered a subtype of CMT1 because it affects the
myelin, but it has a different type of inheritance than type
1 or type 2. In CMTX, the CMT-causing gene is located
on the X chromosome and is called connexin 32 (Cx32).
The job of this gene is to code for a class of protein called
connexins that form tunnels between the layers of myelin.

CMT2. There are at least five different genes that can
cause CMT type 2. Therefore, CMT2 has subtypes A, B,
C, D and E. As of early 2001, scientists have narrowed in
on the location of most of the CMT2 causing genes.
However, the specific genes and the mutations have not
yet been found for most types. Very recently, the gene for
CMT2E has been found. The gene is called neurofila-
ment-light (NF-L). Because it has just been discovered,
not much is known about how mutations in this gene
cause CMT.

CMT3. In the past a condition called Dejerine-Sottas
disease was referred to as CMT3. This is a severe type of
CMT in which symptoms begin in infancy or early child-
hood. It is now known that this is not a separate type of
CMT and in fact people who have onset in infancy or
early childhood often have mutations in the PMP22 or
MPZ genes.

CMT4. CMT4 is a rare type of CMT in which the
nerve conduction tests have slow response results. Howev-
er, it is classified differently from CMT1 because it is
passed through families by a different pattern of inheri-
tance. There are five different subtypes and each has only
been described in a few families. The symptoms in CMT4
are often severe and other symptoms such as deafness may
be present. There are three different genes that have been
associated with CMT4 as of early 2001. They are called
MTMR2, EGR2, and NDRG1. More research is required
to understand how mutations in these genes cause CMT.

Inheritance

CMTI1A and 1B, HNPP, and all of the subtypes of
CMT?2 have autosomal dominant inheritance. Autosomal
refers to the first 22 pairs of chromosomes that are the
same in males and females. Therefore, males and
females are affected equally in these types. In a dominant
condition, only one gene of a pair needs to have a muta-
tion in order for a person to have symptoms of the condi-
tion. Therefore, anyone who has these types has a 50%,
or one in two, chance of passing CMT on to each of their
children. This chance is the same for each pregnancy
and does not change based on previous children.

CMTX has X-linked inheritance. Since males only
have one X chromosome, they only have one copy of the
Cx32 gene. Thus, when a male has a mutation in his Cx32
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gene, he will have CMT. However, females have two X
chromosomes and therefore have two copies of the Cx32
gene. If they have a mutation in one copy of their Cx32
genes, they will only have mild to moderate symptoms of
CMT that may go unnoticed. This is because their normal
copy of the Cx32 gene does make normal myelin.

Females pass on one or the other of their X chromo-
somes to their children—sons or daughters. If a woman
with a Cx32 mutation passes her normal X chromosome,
she will have an unaffected son or daughter who will not
pass CMT on to his or her children. If the woman passes
the chromosome with Cx32 mutation on she will have an
affected son or daughter, although the daughter will be
mildly affected or have no symptoms. Therefore, a woman
with a Cx32 mutation has a 50%, or a one in two, chance
of passing the mutation to her children: a son will be
affected, and a daughter may only have mild symptoms.

When males pass on an X chromosome, they have a
daughter. When they pass on a Y chromosome, they have
a son. Since the Cx32 mutation is on the X chromosome,
a man with CMTX will always pass the Cx32 mutation
on to his daughters. However, when he has a son, he
passes on the Y chromosome, and therefore the son will
not be affected. Therefore, an affected male passes the
Cx32 gene mutation on to all of his daughters, but to
none of his sons.

CMT4 has autosomal recessive inheritance. Males
and females are equally affected. In order for a person to
have CMT4, they must have a mutation in both of their
CMT-causing genes—one inherited from each parent.
The parents of an affected person are called carriers.
They have one normal copy of the gene and one copy
with a mutation. Carriers do not have symptoms of CMT.
Two carrier parents have a 25%, or one in four, chance of
passing CMT on to each of their children.

The onset of symptoms is highly variable, even
among members of the same family. Symptoms usually
progress very slowly over a person’s lifetime. The main
problems caused by CMT are weakness and loss of sen-
sation mainly in the feet and hands. The first symptoms
are usually problems with the feet such as high arches
and problems with walking and running. Tripping while
walking and sprained ankles are common. Muscle loss in
the feet and calves leads to “foot drop” where the foot
does not lift high enough off the ground when walking.
Complaints of cold legs are common, as are cramps in
the legs, especially after exercise.

In many people, the fingers and hands eventually
become affected. Muscle loss in the hands can make fine
movements such as working buttons and zippers difficult.
Some patients develop tremor in the upper limbs. Loss of
sensation can cause problems such as numbness and the
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inability to feel if something is hot or cold. Most people
with CMT remain able to walk throughout their lives.

Diagnosis

Diagnosis of CMT begins with a careful neurological
exam to determine the extent and distribution of weakness. A
thorough family history should be taken at this time to deter-
mine if other people in the family are affected. Testing may
also be performed to rule out other causes of neuropathy.

A nerve conduction velocity test should be per-
formed to measure how fast impulses travel through the
nerves. This test may show characteristic features of
CMT, but it is not diagnostic of CMT. Nerve conduction
testing may be combined with electromyography
(EMGQG), an electrical test of the muscles.

A nerve biopsy (removal of a small piece of the
nerve) may be performed to look for changes characteris-
tic of CMT. However, this testing is not diagnostic of
CMT and is usually not necessary for making a diagnosis.

Definitive diagnosis of CMT is made only by genet-
ic testing, usually performed by drawing a small amount
of blood. As of early 2001, testing is available to detect
mutations in PMP22, MPZ, Cx32 and EGR2. However,
research is progressing rapidly and new testing is often
made available every few months. All affected members
of a family have the same type of CMT. Therefore once a
mutation is found in one affected member, it is possible
to test other members who may have symptoms or are at
risk of developing CMT.

Prenatal diagnosis

Testing during pregnancy to determine whether an
unborn child is affected is possible if genetic testing in a
family has identified a specific CMT-causing mutation.
This can be done after 10-12 weeks of pregnancy using a
procedure called chorionic villus sampling (CVS). CVS
involves removing a tiny piece of the placenta and exam-
ining the cells. Testing can also be done by amniocente-
sis after 16 weeks gestation by removing a small amount
of the amniotic fluid surrounding the baby and analyzing
the cells in the fluid. Each of these procedures has a small
risk of miscarriage associated with it, and those who are
interested in learning more should check with their doctor
or genetic counselor. Couples interested in these options
should obtain genetic counseling to carefully explore all
of the benefits and limitations of these procedures.

Treatment

There is no cure for CMT. However, physical and
occupational therapy are an important part of CMT treat-
ment. Physical therapy is used to preserve range of motion
and minimize deformity caused by muscle shortening, or
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contracture. Braces are sometimes used to improve control
of the lower extremities that can help tremendously with
balance. After wearing braces, people often find that they
have more energy because they are using less energy to
focus on their walking. Occupational therapy is used to
provide devices and techniques that can assist tasks such
as dressing, feeding, writing, and other routine activities of
daily life. Voice-activated software can also help people
who have problems with fine motor control.

It is very important that people with CMT avoid
injury that causes them to be immobile for long periods
of time. It is often difficult for people with CMT to return
to their original strength after injury.

There is a long list of medications that should be
avoided if possible by people diagnosed with CMT such as
hydralazine (Apresoline), megadoses of vitamin A, B, and
D, Taxol, and large intravenous doses of penicillin. Com-
plete lists are available from the CMT support groups. Peo-
ple considering taking any of these medications should
weigh the risks and benefits with their physician.

Prognosis

The symptoms of CMT usually progress slowly over
many years, but do not usually shorten life expectancy.
The majority of people with CMT do not need to use a
wheelchair during their lifetime. Most people with CMT
are able to lead full and productive lives despite their
physical challenges.

Resources

BOOKS

Parry, G. J., ed. Charcot-Marie-Tooth Disorders: A Handbook
for Primary Care Physicians. Available from the CMT
Association, 1995.

Shy, M. E., J. Kambholz, and R. E. Lovelace, eds. “Charcot-
Marie-Tooth Disorders.” Annals of the New York Academy
of Sciences. 1999.

PERIODICALS

Keller. M. P,, and P. F. Chance. “Inherited peripheral neu-
ropathies.” Seminars in Neurology 19, no. 4 (1999): 353-62.

Quest. A magazine for patients available from the Muscular
Dystrophy Association.

ORGANIZATIONS

Charcot Marie Tooth Association (CMTA). 2700 Chestnut
Parkway, Chester, PA 19013. (610) 499-9264 or (800)
606-CMTA. Fax: (610) 499-9267. <cmtassoc@aol.com>.
<http://www.charcot-marie-tooth.org>.

CMT International. Attn: Linda Crabtree, 1 Springbank Dr. St.
Catherine’s, ONT L2S2K 1. Canada (905) 687-3630.
<http://www.cmtint.org>.

Muscular Dystrophy Association. 3300 East Sunrise Dr., Tuc-
son, AZ 85718. (520) 529-2000 or (800) 572-1717.
<http://www.mdausa.org>.
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KEY TERMS

Axon—Skinny, wire-like extension of nerve cells.

Myelin—A fatty sheath surrounding nerves in the
peripheral nervous system, which help them con-
duct impulses more quickly.

Nerve conduction testing—Procedure that mea-
sures the speed at which impulses move through
the nerves.

Neuropathy—A condition caused by nerve dam-
age. Major symptoms include weakness, numb-
ness, paralysis, or pain in the affected area.

Peripheral nerves—Nerves throughout the body
that carry information to and from the spinal cord.

Neuropathy Association. 60 E. 42nd St. Suite 942, New York,
NY 10165. (212) 692-0662. <http://www.neuropathy.org>.

OTHER

HNPP—Hereditary Neuropathy with liability to Pressure
Palsies. University of Washington, Seattle. <http://www.
hnpp.org>.

“GeneClinics.” <www.gene clinics.org>.

OMIM—Online Mendelian Inheritance in Man. <http://www.
ncbi. nlm.nih.gov/Omim>.

Karen M. Krajewski, MS, CGC

I Charcot’s joints
Definition

Charcot’s joints is a progressive degenerative disease
of the joints caused by nerve damage resulting in the loss of
ability to feel pain in the joint and instability of the joint.

Description

Charcot’s joints, also called neuropathic joint dis-
ease, is the result of two conditions present in the joint.
The first factor is the inability to feel pain in the joint due
to nerve damage. The second factor is that injuries to the
joint go unnoticed leading to instability and making the
joint more susceptible to further injury. Repeated small
injuries, strains and even fractures can go unnoticed until
finally the joint is permanently destroyed. Loss of the pro-
tective sensation of pain is what leads to the disintegration
of the joint and often leads to deformity in the joint.
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Although this condition can affect any joint, the
knee is the joint most commonly involved. In individuals
with diabetes mellitus, the foot is most commonly
affected. The disease can involve only one joint or it may
affect two or three joints. More than three affected joints
is very rare. In all cases, the specific joint(s) affected
depends on the location of the nerve damage.

Causes and symptoms

Many diseases and injuries can interfere with the abil-
ity to feel pain. Conditions such as diabetes mellitus,
spinal injuries and diseases, alcoholism, and even syphilis
can all lead to a loss of the ability to feel pain in some
areas. Lack of pain sensation may also be congenital.

The symptoms of Charcot’s joints can go unnoticed
for some time and may be confused with osteoarthritis
in the beginning. Swelling and stiffness in a joint without
the expected pain, or with less pain than would be
expected, are the primary symptoms of this condition. As
the condition progresses, however, the joint can become
very painful due to fluid build-up and bony growths.

Diagnosis

Charcot’s joints is suspected when a person with a
disease that impairs pain sensation exhibits painless
swelling and/or stiffness in a joint. Standard x rays will
show damage to the joint, and may also show abnormal
bone growth and calcium deposits. Floating bone frag-
ments from previous injuries may also be visible.

Treatment

In the early stages of Charcot’s joints, braces to sta-
bilize the joints can help stop or minimize the damage.
When the disease has progressed beyond braces, surgery
can sometimes repair the joint. If the damage is exten-
sive, an artificial joint may be necessary.

Prognosis

Treatment of the disease causing loss of pain percep-
tion may help to slow the damage to the joints.

Prevention

Preventing or effectively managing the underlying
disease can slow or in some cases reverse joint damage,
but the condition cannot be prevented.

Resources

BOOKS

Resnick, Donald. Diagnosis of Bone and Joint Disorders.
Philadelphia: W. B. Saunders Co., 1994.

Dorothy Elinor Stonely
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Charley horse see Muscle spasms and cramps

I Chelation therapy
Definition

Chelation therapy is an intravenous treatment
designed to bind heavy metals in the body in order to
treat heavy metal toxicity. Proponents claim it also treats
coronary artery disease and other illnesses that may be
linked to damage from free radicals (reactive molecules).

Purpose

The benefits of EDTA chelation for the treatment of
lead poisoning and excessively high calcium levels are
undisputed. The claims of benefits for those suffering
from atherosclerosis, coronary artery disease, and other
degenerative diseases are more difficult to prove. Report-
ed uses for chelation therapy include treatment of angi-
na, gangrene, arthritis, multiple sclerosis, Parkinson’s
disease, psoriasis, and Alzheimer’s disease. Improve-
ment is also claimed for people experiencing diminished
sight, hearing, smell, coordination, and sexual potency.

Description
Origins

The term chelation is from the Greek root word
“chele,” meaning “claw.” Chelating agents, most com-
monly diamine tetraacetic acid (EDTA), were originally
designed for industrial applications in the early 1900s. It
was not until the World War II era that the potential for
medical therapy was realized. The initial intent was to
develop antidotes to poison gas and radioactive contami-
nants. The need for widespread therapy of this nature did
not materialize, but more practical uses were found for
chelation. During the following decade, EDTA chelation
therapy became standard treatment for people suffering
from lead poisoning. Patients who had received this
treatment claimed to have other health improvements
that could not be attributed to the lead removal only.
Especially notable were comments from those who had
previously suffered from intermittent claudication and
angina. They reported suffering less pain and fatigue,
with improved endurance, after chelation therapy. These
reports stimulated further interest in the potential bene-
fits of chelation therapy for people suffering from athero-
sclerosis and coronary artery disease.

If the preparatory examination suggests that there is a
condition that could be improved by chelation therapy, and

GALE ENCYCLOPEDIA OF MEDICINE 2

there is no health reason why it shouldn’t be used, then the
treatment can begin. The patient is generally taken to a
comfortable treatment area, sometimes in a group loca-
tion, and an intravenous line is started. A solution of
EDTA together with vitamins and minerals tailored for
the individual patient is given. Most treatments take three
to four hours, as the infusion must be given slowly in order
to be safe. The number of recommended treatments is usu-
ally between 20 and 40. They are given one to three times
a week. Maintenance treatments can then be given at the
rate of once or twice a month. Maximum benefits are
reportedly attained after approximately three months after
a treatment series. The cost of therapy is considerable, but
it is a fraction of the cost of an expensive medical proce-
dure like cardiac bypass surgery. Intravenous vitamin C
and mercury chelation therapies are also offered.

Preparations

A candidate for chelation therapy should initially
have a thorough history and physical to define the type and
extent of clinical problems. Laboratory tests will be done
to determine whether there are any conditions present that
would prevent the use of chelation. Patients who have pre-
existing hypocalcemia, poor liver or kidney function, con-
gestive heart failure, hypoglycemia, tuberculosis, clot-
ting problems, or potentially allergic conditions are at
higher risk for complications from chelation therapy. A
Doppler ultrasound may be performed to determine the
adequacy of blood flow in different regions of the body.

Precautions

It is important for people who receive chelation ther-
apy to work with medical personnel who are experienced
in the use of this treatment. Treatment should not be
undertaken before a good physical, lifestyle evaluation,
history, and any laboratory tests necessary are per-
formed. The staff must be forthcoming about test results
and should answer any questions the patient may have.
Evaluation and treatment should be individualized and
involve assessment of kidney function before each treat-
ment with chelation, since the metals bound by the
EDTA are excreted through the kidneys.

Although EDTA binds harmful, toxic metals like
mercury, lead, and cadmium, it also binds some essential
nutrients of the body, such as copper, iron, calcium, zinc,
and magnesium. Large amounts of zinc are lost during
chelation. Zinc deficiency can cause impaired immune
function and other harmful effects. Supplements of zinc
are generally given to patients undergoing chelation, but
it is not known whether this is adequate to prevent defi-
ciency. Also, chelation therapy does not replace proper
nutrition, exercise, and appropriate medications or
surgery for specific diseases or conditions.
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KEY TERMS

Angina—Chest pain caused by reduced oxygen to
the heart.

Atherosclerosis—Arterial disease characterized by
fatty deposits on inner arterial walls.

Hypocalcemia—Low blood calcium.
Hypoglycemia—Low blood sugar.

Intermittent claudication—Leg pain and weak-
ness caused by walking.

Thrombophlebitis—Inflammation of a vein togeth-
er with clot formation.

Side effects

Side effects of chelation therapy are reportedly
unusual, but are occasionally serious. Mild reactions may
include, but are not limited to, local irritation at the infu-
sion site, skin reactions, nausea, headache, dizziness,
hypoglycemia, fever, leg cramps, or loose bowel move-
ments. Some of the more serious complications reported
have included hypocalcemia, kidney damage, decreased
clotting ability, anemia, bone marrow damage, insulin
shock, thrombophlebitis with embolism, and even rare
deaths. However, some doctors feel that the latter groups
of complications occurred before the safer method cur-
rently used for chelation therapy was developed.

Research and general acceptance

EDTA chelation is a highly controversial therapy.
The treatment is approved by the United States Food and
Drug Administration (FDA) for lead poisoning and seri-
ously high calcium levels. However, for the treatment of
atherosclerotic heart disease, EDTA chelation therapy is
not endorsed by the American Heart Association (AHA),
the FDA, the National Institutes of Health (NIH), or the
American College of Cardiology. The AHA reports that
there are no adequate, controlled, published scientific
studies using currently approved scientific methods to
support this therapy for the treatment of coronary artery
disease. However, a pooled analysis from the results of
over 70 studies showed positive results in all but one.

Resources

BOOKS

Cassileth, Barrie. The Alternative Medicine Handbook. New
York: W. W. Norton & Company, Inc., 1998.

Cranton, Elmer. Bypassing Bypass. Virginia: Medex Publish-
ers, Inc., 1997.
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ORGANIZATIONS

The American College for Advancement in Medicine (ACAM).
23121 Verdugo Dr., Suite 204, Laguna Hills, CA 92653.
(714) 583-7666.

American Heart Association. <http://www.americanheart.org/
Heart_and_Stroke_A_Z_Guide/chelat.html> (2000).

OTHER

Cranton, Elmer. Chelation therapy. <http://www.drcranton.
com/chelation.html> (1999).

Green, Saul. Quackwatch: Chelation therapy. <http://[www.
quackwatch.com/01QuackeryRelatedTopics/chelation.
html> (2000).

Judith Turner

Chemica see Skin resurfacing
Chemical debridement see Debridement
Chemobrasion see Skin resurfacing

I Chemonucleolysis
Definition

Chemonucleolysis is a medical procedure that
involves the dissolving of the gelatinous cushioning
material in an intervertebral disk by the injection of an
enzyme such as chymopapain.

Purpose

Between each vertebra lies a disk of cushioning
material that keeps the spinal bones from rubbing togeth-
er and absorbs some of the shock to the spine from body
movements. In the center of the disk is soft, gelatinous
material called the nucleus pulposus (NP). The NP is sur-
rounded by a tough fibrous coating. Sometimes when the
back is injured, this coating can weaken and bulge or tear
to allow the NP to ooze out. When this happens, it is
called a herniated nucleus pulposus (HNP), or—in com-
mon language—a herniated disk.

When the disk bulges or herniates, it can put pres-
sure on nerves which originate in the spinal column, and
go to other parts of the body. This causes lower back
pain, and/or pain to the hips, legs, arms, shoulders, and
neck, depending on the location of the herniated disk.
Chemonucleolysis uses chymopapain, an enzyme de-
rived from papyrus, to dissolve the disk material that has
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KEY TERMS

Chymopapain—An enzyme from the milky white
fluid of the papaya, used for medical purposes in
chemonucleolysis.

Myelography—An x-ray test that evaluates the
subarachnoid space of the spine.

Nucleus pulposus (NP)—an elastic, pulpy mass in
the center of each vertebral disk.

been displaced because of injury. Herniated disks are the
cause of only a small proportion of cases of lower back
pain, and chemonucleolysis is appropriate for only some
cases of HNP.

Chemonucleolysis is a conservative alternative to
disk surgery. There are three types of disk injuries. A
protruded disk is one that is intact but bulging. In an
extruded disk, the fibrous wrapper has torn and the NP
has oozed out, but is still connected to the disk. In a
sequestered disk, a fragment of the NP has broken loose
from the disk and is free in the spinal canal. Chemonu-
cleolysis is effective on protruded and extruded disks,
but not on sequestered disk injuries. In the United
States, chymopapain chemonucleolysis is approved
only for use in the lumbar (lower) spine. In other coun-
tries, it has also been used successfully to treat cervical
(upper spine) hernias.

Other indications that a patient is a good candidate

for chemonucleolysis instead of surgery include:

« the patient is 18-50 years of age

« leg pain is worse than lower back pain

« other conservative treatments have failed

« the spot where the herniated disk presses on the nerve
has been pinpointed by myelography, computed
tomography scan (CT scan), or magnetic resonance
imaging (MRI)

« the patient wishes to avoid surgery

Precautions

There are some situations in which chemonucleoly-
sis should not be performed. Chymopapain is derived
from the papaya. About 0.3% of patients are allergic to
chymopapain and go into life-threatening shock when
exposed to the enzyme. Chemonucleolysis should not be
performed on patients allergic to chymopapain or
papaya. It also should not be done:

» when the patient is pregnant
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« if the disk is sequestered
« if the patient has had several failed back operations
« if a spinal cord tumor is present

« if the patient has a neurological disease such as multi-
ple sclerosis

Other conditions may affect the appropriateness of
chemonucleolysis, including hypertension, obesity, dia-
betes, and a family history of stroke.

Description

A small gauge needle is placed in the center of the
affected disk. Chymopapain is introduced into the disk.
The patient needs to remain still.

Preparation

Patients will need tests such as a myelogram or CT
scan to pinpoint the herniated disk. Some doctors medicate
the patient 24 hours prior to the operation in order to
decrease the chances of post-operative lower back stiffness.

Aftercare

Patients may feel lower back stiffness, which goes
away in few weeks. Heavy lifting and sports activities
should be avoided for at least three months.

Risks

The greatest risk is that the patient may be allergic to
chymopapain. The death rate for chemonucleolysis is
only 0.02%. Complications overall are five to 10 times
less than with conventional surgery, and the failure rate is
roughly comparable to the failure rate in conventional
disk surgery.

Normal results

Many patients feel immediate relief from pain, but,
in about 30% of patients, maximal relief takes six weeks.
The long term (seven to 20 years) success rate averages
about 75%, which is comparable to the success rate for
conventional surgery.

Resources

PERIODICALS

Alexander, Herbert. “Chemonucleolysis for Lumbar Disc Her-
niation: How Does it Stack up to Other Minimally Inva-
sive Approaches?” Journal of Musculoskelatal Medicine
12, no. 2 (1995): 13-24.

Tish Davidson
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Chemotherapy

I Chemotherapy
Definition

Chemotherapy is treatment of cancer with anti-
cancer drugs.

Purpose

The main purpose of chemotherapy is to kill cancer
cells. It is usually used to treat patients with cancer that
has spread from the place in the body where it started
(metastasized). Chemotherapy destroys cancer cells any-
where in the body. It even kills cells that have broken off
from the main tumor and traveled through the blood or
lymph systems to other parts of the body.

Chemotherapy can cure some types of cancer. In
some cases, it is used to slow the growth of cancer cells
or to keep the cancer from spreading to other parts of the
body. When a cancer has been removed by surgery,
chemotherapy may be used to keep the cancer from com-
ing back (adjuvant therapy). Chemotherapy also can ease
the symptoms of cancer, helping some patients to have a
better quality of life.

Precautions

There are many different types of chemotherapy
drugs. Oncologists, doctors who specialize in treating
cancer, determine which drugs are best suited for
each patient. This decision is based on the type of
cancer, the patient’s age and health, and other drugs
the patient is taking. Some patients should not be
treated with certain chemotherapy drugs. Age and
other conditions may affect the drugs with which a
person may be treated. Heart disease, kidney disease,
and diabetes are conditions that may limit the choice
of treatment drugs.

Description

More than 50 chemotherapy drugs are currently
available to treat cancer and many more are being tested
for their ability to destroy cancer cells. Most chemothera-
py drugs interfere with the ability of cells to grow or mul-
tiply. Although these drugs affect all cells in the body,
many useful treatments are most effective against rapidly
growing cells. Cancer cells grow more quickly than most
other body cells. Other cells that grow fast are cells of the
bone marrow that produce blood cells, cells in the stom-
ach and intestines, and cells of the hair follicles. There-
fore, the most common side effects of chemotherapy are
linked to their effects on other fast growing cells.
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Types of chemotherapy drugs

Chemotherapy drugs are classified based on how
they work. The main types of chemotherapy drugs are
described below:

« Alkylating drugs kill cancer cells by directly attacking
DNA, the genetic material of the genes. Cyclophos-
phamide is an alkylating drug.

» Antimetabolites interfere with the production of DNA
and keep cells from growing and multiplying. An
example of an antimetabolite is 5-fluorouracil (5-FU).

e Antitumor antibiotics are made from natural sub-
stances such as fungi in the soil. They interfere with
important cell functions, including production of DNA
and cell proteins. Doxorubicin and bleomycin belong to
this group of chemotherapy drugs.

* Plant alkaloids prevent cells from dividing normally.
Vinblastine and vincristine are plant alkaloids obtained
from the periwinkle plant.

» Steroid hormones slow the growth of some cancers that
depend on hormones. For example, tamoxifen is used
to treat breast cancers that depend on the hormone
estrogen for growth.

Combination chemotherapy

Chemotherapy is usually given in addition to other
cancer treatments, such as surgery and radiation therapy.
When given with other treatments, it is called adjuvant
chemotherapy. An oncologist decides which chemothera-
py drug or combination of drugs will work best for each
patient. The use of two or more drugs together often works
better than a single drug for treating cancer. This is called
combination chemotherapy. Scientific studies of different
drug combinations help doctors learn which combinations
work best for each type of cancer.

How chemotherapy is given

Chemotherapy is administered in different ways,
depending on the drugs to be given and the type of can-
cer. Doctors decide the dose of chemotherapy drugs con-
sidering many factors, among them being the patient’s
height and weight.

Chemotherapy may be given by one or more of the
following methods:

e orally
* by injection
« through a catheter or port

* topically
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Oral chemotherapy is given by mouth in the form a
pill, capsule, or liquid. This is the easiest method and can
usually be done at home.

Intravenous (IV) chemotherapy is injected into a
vein. A small needle is inserted into a vein on the hand or
lower arm. The needle is usually attached to a small tube
called a catheter, which delivers the drug to the needle
from an IV bag or bottle.

Intramuscular (IM) chemotherapy is injected into a
muscle. Chemotherapy given by intramuscular injection
is absorbed into the blood more slowly than IV
chemotherapy. Because of this, the effects of IM
chemotherapy may last longer than chemotherapy given
intravenously. Chemotherapy may also be injected sub-
cutaneously (SQ or SC), which means under the skin.
Injection of chemotherapy directly into the cancer is
called intralesional (IL) injection.

Chemotherapy may also be given by a catheter or
port permanently inserted into a central vein or body cav-
ity. A port is a small reservoir or container that is placed
in a vein or under the skin in the area where the drug will
be given. These methods eliminate the need for repeated
injections and may allow patients to spend less time in
the hospital while receiving chemotherapy. A common
location for a permanent catheter is the external jugular
vein in the neck. Intraperitoneal (IP) chemotherapy is
administered into the abdominal cavity through a
catheter or port. Chemotherapy given by catheter or port
into the spinal fluid is called intrathecal (IT) administra-
tion. Catheters and ports may also be placed in the chest
cavity, bladder, or pelvis, depending on the location of
the cancer to be treated.

Topical chemotherapy is given as a cream or oint-
ment applied directly to the cancer. This method is more
common in treatment of certain types of skin cancer.

Treatment location and schedule

Patients may take chemotherapy at home, in the doc-
tor’s office, or as an inpatient or outpatient at the hospi-
tal. Most patients stay in the hospital when first begin-
ning chemotherapy, so their doctor can check for any
side effects and change the dose if needed.

How often and how long chemotherapy is given
depends on the type of cancer, how patients respond to
the drugs, patients’ health and ability to tolerate the
drugs, and the types of drugs given. Chemotherapy
administration may take only a few minutes or may last
as long as several hours. Chemotherapy may be given
daily, weekly, or monthly. A rest period may follow a
course of treatment before the next course begins. In
combination chemotherapy, more than one drug may be
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Patient undergoing high dose stem cell chemotherapy.
(Custom Medical Stock Photo. Reproduced by permission.)

given at a time, or they may be given alternately, one fol-
lowing the other.

Preparation

A number of medical tests are done before
chemotherapy is started. The oncologist will determine
how much the cancer has spread from the results of x
rays and other imaging tests and from samples of the
tumor taken during surgery.

Blood tests give the doctor important information
about the function of the blood cells and levels of chemi-
cals in the blood. A complete blood count (CBC) is
commonly done before and regularly during treatment.
The CBC shows the numbers of white blood cells, red
blood cells, and platelets in the blood. Because
chemotherapy affects the bone marrow, where blood
cells are made, levels of these cells often drop during
chemotherapy. The white blood cells and platelets are
most likely to be affected by chemotherapy. A drop in the
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Chemotherapy

white blood cell count means that the immune system
cannot function properly. Low levels of platelets can
cause a patient to bleed easily from a cut or other wound.
A low red blood cell count can lead to anemia (deficien-
cy of red blood cells) and fatigue.

When a chemotherapy treatment takes a long time, the
patient may prepare for it by wearing comfortable clothes.
Bringing a book to read or a tape to listen to may help pass
the time and ease the stress of receiving chemotherapy.
Some patients bring a friend or family member to provide
company and support during treatment.

Sometimes, patients taking chemotherapy drugs
known to cause nausea are given medications called anti-
emetics before chemotherapy is administered. Anti-emet-
ic drugs help to lessen feelings of nausea. Two anti-nau-
sea medications that may be used are Kytril and Zofran.

Other ways to prepare for chemotherapy and help
lessen nausea are:

« regularly eat nutritious foods and drink lots of fluids

« eat and drink normally until about two hours before
chemotherapy

e eat high carbohydrate, low-fat foods and avoid spicy
foods

Aftercare

Tips for helping to control side effects after chemo-
therapy include:

» follow any instructions given by the doctor or nurse
« take all prescribed medications

« eat small amounts of bland foods

* drink lots of fluids

* get plenty of rest

Some patients find it helps to breathe fresh air or get
mild exercise, such as taking a walk.

Risks

Chemotherapy drugs are toxic to normal cells as
well as cancer cells. A dose that will destroy cancer cells
will probably cause damage to some normal cells. Doc-
tors adjust doses to do the least amount of harm possible
to normal cells. Some patients feel few or no side effects,
and others may have more serious side effects. In some
cases, a dose adjustment is all that is needed to reduce or
stop a side effect.

Some chemotherapy drugs have more side effects
than others. Some of the most common side effects are:

* nausea and vomiting
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* loss of appetite

* hair loss

* anemia and fatigue

« infection

» easy bleeding or bruising

« sores in the mouth and throat

« neuropathy and other damage to the nervous system
* kidney damage

Nausea and vomiting are common, but can usually
be controlled by taking antinausea drugs, drinking
enough fluids, and avoiding spicy foods. Loss of appetite
may be due to nausea or the stress of undergoing cancer
treatment.

Some chemotherapy drugs cause hair loss, but it is
almost always temporary.

Low blood cell counts caused by the effect of
chemotherapy on the bone marrow can lead to anemia,
infections, and easy bleeding and bruising. Patients with
anemia have too few red blood cells to deliver oxygen
and nutrients to the body’s tissues. Anemic patients feel
tired and weak. If red blood cell levels fall too low, a
blood transfusion may be given.

Patients receiving chemotherapy are more likely to
get infections. This happens because their infection-
fighting white blood cells are reduced. It is important to
take measures to avoid getting infections. When the
white blood cell count drops too low, the doctor may pre-
scribe medications called colony stimulating factors that
help white blood cells grow. Neupogen and Leukine are
two colony stimulants used as treatments to help fight
infection.

Platelets are blood cells that make the blood clot.
When patients do not have enough platelets, they may
bleed or bruise easily, even from small injuries. Patients
with low blood platelets should take precautions to avoid
injuries. Medicines such as aspirin and other pain reliev-
ers can affect platelets and slow down the clotting process.

Chemotherapy can cause irritation and dryness in the
mouth and throat. Painful sores may form that can bleed
and become infected. Precautions to avoid this side effect
include getting dental care before chemotherapy begins,
brushing the teeth and gums regularly with a soft brush,
and avoiding mouth washes that contain salt or alcohol.

Normal results

The main goal of chemotherapy is to cure cancer.
Many cancers are cured by chemotherapy. It may be used
in combination with surgery to keep a cancer from spread-
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KEY TERMS

Adjuvant therapy—Treatment given after surgery
or radiation therapy to prevent the cancer from
coming back.

Alkaloid—A type of chemical commonly found in
plants and often having medicinal properties.

Alykylating drug—A drug that kills cells by direct-
ly damaging DNA.

Antiemetic—A medicine that helps control nau-
sea; also called an anti-nausea drug.

Antimetabolite—A drug that interferes with a
cell’s growth or ability to multiply.

Platelets—Blood cells that function in blood clot-
ting.

ing to other parts of the body. Some widespread, fast-
growing cancers are more difficult to treat. In these cases,
chemotherapy may slow the growth of the cancer cells.

Doctors can tell if the chemotherapy is working by
the results of medical tests. Physical examination, blood
tests, and x rays are all used to check the effects of treat-
ment on the cancer.

The possible outcomes of chemotherapy are:

» Complete remission or response. The cancer complete-
ly disappears. The course of chemotherapy is complet-
ed and the patient is tested regularly for a recurrence.

* Partial remission or response. The cancer shrinks in
size but does not disappear. The same chemotherapy
may be continued or a different combination of drugs
may be tried.

« Stabilization. The cancer does not grow or shrink.
Other therapy options may be explored. A tumor may
stay stabilized for many years.

* Progression. The cancer continues to grow. Other thera-
py options may be explored.

* A secondary malignancy may develop from the one
being treated, and that second cancer may need addi-
tional chemotherapy or other treatment.

Resources

BOOKS

Dollinger, Malin, et al. Everyone’s Guide to Cancer Therapy:
How Cancer is Diagnosed, Treated, and Managed Day to
Day. 3rd ed. Kansas City: Andres & McMeel, 1998.

Drum, David. Making the Chemotherapy Decision. Los Ange-
les: Lowell House, 1996.
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McKay, Judith, and Nancee Hirano. The Chemotherapy Sur-
vival Guide. Oakland, CA: New Harbinger Publications,
1993.

ORGANIZATIONS

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA
30329-4251. (800) 227-2345. <http://www.cancer.org>.

National Cancer Institute. Building 31, Room 10A31, 31 Cen-
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800)
422-6237. <http://www.nci.nih.gov>.

OTHER

“Introduction to Chemotherapy.” OncoLink. University of
Pennsylvania Cancer Center. 1998 <http://www.oncolink.
upenn.edu>.

“What is Chemotherapy?” OncoLink. University of Pennsylva-
nia Cancer Center. 1998 <http://www.oncolink.upenn.edu>.

Toni Rizzo

I Chest drainage therapy
Definition

Chest drainage therapy involves the removal of air,
blood, pus, or other secretions from the chest cavity.

Purpose

Chest drainage therapy is done to relieve pressure on
the lungs, and remove fluid that could promote infection.
Installing a chest drainage tube can be either an emer-
gency or a planned procedure.

Removing air or fluids from the chest involves the
insertion of a tube through the skin and the muscles
between the ribs, and into the chest cavity. This cavity is
also called the pleural space. Insertion of this tube is
called thoracostomy, and chest drainage therapy is some-
times called thoracostomy tube drainage.

Conditions that may need to be treated by chest
drainage therapy include emphysema (air in the tissues
of the lungs), tuberculosis, and spontaneous pneu-
mothorax (air in the chest cavity) that causes more
than a 25% collapse of the lung. Other conditions
include cancer that causes excessive secretions,
empyema (pus in the thoracic cavity), or hemothorax
(blood in the thoracic cavity). Almost all chest drainage
therapy is done to drain blood from the chest cavity
after lung or heart surgery. In cases where the lung is
collapsed, removing fluids by chest drainage therapy
allows the lung to reinflate.

Oftentimes an x ray is performed prior to treatment
to determine whether the problem is either fluid or air in
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Chest drainage therapy

KEY TERMS

Empyema—Pus in the pleural cavity.
Hemothorax—Blood in the pleural cavity.

Pleural cavity—The area of the chest that includes
the lining of the chest cavity, the space the lungs
are located in, and the membrane covering of the
lungs.

Spontaneous pneumothorax—Air in the chest
cavity that occurs because of disease or other nat-
urally occurring cause. Air and blood together in
this space is called a pneumohemothorax.

the pleural space. Sometimes a procedure called thora-
centesis is performed in an effort to avoid inserting a
chest drainage tube. In this procedure a needle with a
catheter is inserted into the pleural space and fluid is
removed. When fluid continues to accumulate, chest
drainage therapy is usually the next step. This is especial-
ly true when there is a lung infection underlying the fluid
build-up.

Precautions

Chest drainage therapy is not done if a collapsed
lung is not life-threatening. It also should be avoided for
patients who have blood clotting problems.

Description

Most patients are awake when the chest drainage
tube is inserted. They are given a sedative and a local
anesthetic. Chest drainage tubes are usually inserted
between the ribs. The exact location depends on the type
of material to be drained and its location in the lungs.

An incision is made in the skin and through the mus-
cles between the ribs. A chest tube is inserted and
secured in place. The doctor connects one end of the tube
to the chest drainage system.

The chest drainage system must remain sealed to
prevent air from entering the chest cavity through the
tube. One commonly used system is a water-seal
drainage system, comprised of three compartments that
collect and drain the fluid or air without allowing air to
backflow into the tube. An alternative to this system is to
connect the tube to a negative suction pump.

Once the tube and drainage system are in place, a
chest x ray is done to confirm that the tube is in the right
location, and that it is working. In some cases it may be
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necessary to insert more than one tube to drain localized
pockets of fluid that have accumulated.

Preparation

A chest x ray is usually done before the chest
drainage tube is inserted. Sometimes fluid becomes
trapped in isolated spaces in the lung, and it is necessary
to do an ultrasound to determine where to locate the
drainage tube. Computed tomography scans (CT) are
useful in locating small pockets of fluids caused by can-
cer or tuberculosis.

Aftercare

Normally after the material has been removed
from the chest cavity and the situation is resolved, the
chest drainage tube is removed. In cases where the rea-
son for the tube was air in the pleural cavity, the tube is
clamped and left in place several hours before it is
removed to make sure no more air is leaking into the
space. If the patient is on mechanical ventilation, the
tube is often left in place until a respirator is no longer
necessary. Chest drainage therapy is usually done in
conjunction with treating the underlying cause of the
fluid build-up.

The fluid that has been drained is examined for bac-
terial growth, cancer cells, pus, and blood—to determine
the underlying cause of the condition and appropriate
treatment.

Risks

Problems can arise in the insertion of the tube if the
membrane lining the chest cavity is thick or if it has
many adhesions. The tube will not drain correctly if the
chest cavity contains blood clots or thick secretions that
are often associated with infections. Excessive bleeding
may occur during the insertion and positioning of the
tube. Infection may result from the procedure. Pain is
also a common complication.

Normal results

The gas, pus, or blood is drained from the chest cavity,
and the lungs reinflate or begin to function more efficiently.
The site at which the tube was inserted heals normally.

Resources

BOOKS

“Chest Drainage Therapy.” In Everything You Need to Know
About Medical Treatments. Springhouse, PA: Springhouse
Corp., 1996.

Current Medical Diagnosis and Treatment, 1998. 37th ed. Ed.
Stephen McPhee, et al. Stamford: Appleton & Lange, 1997.
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“Thoracostomy Tube Drainage.” In The Merck Manual of
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah-
way, NJ: Merck Research Laboratories, 1992.

Tish Davidson

Chest pain see Angina

I Chest physical therapy
Definition

Chest physical therapy is the term for a group of treat-
ments designed to improve respiratory efficiency, promote
expansion of the lungs, strengthen respiratory muscles,
and eliminate secretions from the respiratory system.

Purpose

The purpose of chest physical therapy, also called
chest physiotherapy, is to help patients breathe more
freely and to get more oxygen into the body. Chest physi-
cal therapy includes postural drainage, chest percussion,
chest vibration, turning, deep breathing exercises, and
coughing. It is usually done in conjunction with other
treatments to rid the airways of secretions. These other
treatments include suctioning, nebulizer treatments, and
the administration of expectorant drugs.

Chest physical therapy can be used with newborns,
infants, children, and adults. People who benefit from
chest physical therapy exhibit a wide range of problems
that make it difficult to clear secretions from their lungs.
Some people who may receive chest physical therapy
include people with cystic fibrosis or neuromuscular dis-
eases like Guillain-Barré syndrome, progressive mus-
cle weakness (myasthenia gravis), or tetanus. People
with lung diseases such as bronchitis, pneumonia, or
chronic obstructive pulmonary disease (COPD) also ben-
efit from chest physical therapy. People who are likely to
aspirate their mucous secretions because of diseases such
as cerebral palsy or muscular dystrophy also receive
chest physical therapy, as do some people who are
bedridden, confined to a wheelchair, or who cannot
breathe deeply because of postoperative pain.

Precautions

Chest physical therapy should not be performed on
people with

* bleeding from the lungs
« neck or head injuries

« fractured ribs
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« collapsed lungs

» damaged chest walls
« tuberculosis

* acute asthma

« recent heart attack

e pulmonary embolism
* lung abscess

« active hemorrhage

* some spine injuries

* recent surgery, open wounds, or burns

Description

Chest physical therapy can be performed in a variety
of settings including critical care units, hospitals, nursing
homes, outpatient clinics, and at the patient’s home.
Depending on the circumstances, chest physical therapy
may be performed by anyone from a respiratory care ther-
apist to a trained member of the patient’s family. Different
patient conditions warrant different levels of training.

Chest physical therapy consists of a variety of proce-
dures that are applied depending on the patient’s health
and condition. Hospitalized patients are reevaluated fre-
quently to establish which procedures are most effective
and best tolerated. Patients receiving long term chest phys-
ical therapy are reevaluated about every three months.

Turning

Turning from side to side permits lung expansion.
Patients may turn themselves or be turned by a caregiver.
The head of the bed is also elevated to promote drainage
if the patient can tolerate this position. Critically ill
patients and those dependent on mechanical respiration
are turned once every one to two hours around the clock.

Coughing

Coughing helps break up secretions in the lungs so
that the mucus can be suctioned out or expectorated.
Patients sit upright and inhale deeply through the nose.
They then exhale in short puffs or coughs. Coughing is
repeated several times a day.

Deep breathing

Deep breathing helps expand the lungs and forces
better distribution of the air into all sections of the lung.
The patient either sits in a chair or sits upright in bed and
inhales, pushing the abdomen out to force maximum
amounts of air into the lung. The abdomen is then con-
tracted, and the patient exhales. Deep breathing exercises
are done several times each day for short periods.
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Chest physical therapy

KEY TERMS

Coughing—Coughing helps break up secretions in
the lungs so that the mucus can be suctioned out or
expectorated. Patients sit upright and inhale deeply
through the nose. They then exhale in short puffs or
coughs. Coughing is repeated several times per day.

Deep breathing—Deep breathing helps expand the
lungs and forces better distribution of the air into all
sections of the lung. The patient either sits in a chair
or sits upright in bed and inhales, pushing the
abdomen out to force maximum amounts of air into
the lung. The abdomen is then contracted, and the
patient exhales. Deep breathing exercises are done
several times each day for short periods.

Percussion—This consists of rhythmically striking
the chest wall with cupped hands. It is also called
cupping, clapping, or tapotement. The purpose of
percussion is to break up thick secretions in the
lungs so that they can be more easily removed. Per-
cussion is performed on each lung segment for one
to two minutes at a time.

Postural drainage—This technique uses the force of
gravity to assist in effectively draining secretions
from the lungs and into the central airway where

Postural drainage

Postural drainage uses the force of gravity to assist
in effectively draining secretions from the lungs and into
the central airway where they can either be coughed up
or suctioned out. The patient is placed in a head or chest
down position and is kept in this position for up to 15
minutes. Critical care patients and those depending on
mechanical ventilation receive postural drainage therapy
four to six times daily. Percussion and vibration may be
performed in conjunction with postural drainage.

Percussion

Percussion is rhythmically striking the chest wall
with cupped hands. It is also called cupping, clapping, or
tapotement. The purpose of percussion is to break up
thick secretions in the lungs so that they can be more eas-
ily removed. Percussion is performed on each lung seg-
ment for one to two minutes at a time.

Vibration

As with percussion, the purpose of vibration is to
help break up lung secretions. Vibration can be either
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they can either be coughed up or suctioned out. The
patient is placed in a head or chest down position
and is kept in this position for up to 15 minutes. Crit-
ical care patients and those depending on mechani-
cal ventilation receive postural draingage therapy
four to six times daily. Percussion and vibration may
be performed in conjunction with postural drainage.

Turning—Turning from side to side permits lung
expansion. Patients may turn themselves or be
turned by a caregiver. The head of the bed is also
elevated to promote drainage if the patient can tol-
erate this position. Critically ill patients and those
dependent on mechanical respiration are turned
once every one to two hours around the clock.

Vibration—The purpose of vibration is to help
break up lung secretions. Vibration can be either
mechanical or manual. It is performed as the
patient breathes deeply. When done manually, the
person performing the vibration places his or her
hands against the patient’s chest and creates vibra-
tions by quickly contracting and relaxing arm and
shoulder muscles while the patient exhales. The
procedure is repeated several times each day for
about five exhalations.

mechanical or manual. It is performed as the patient
breathes deeply. When done manually, the person per-
forming the vibration places his or her hands against the
patient’s chest and creates vibrations by quickly contract-
ing and relaxing arm and shoulder muscles while the
patient exhales. The procedure is repeated several times
each day for about five exhalations.

Preparation

The only preparation needed for chest physical ther-
apy is an evaluation of the patient’s condition and deter-
mination of which chest physical therapy techniques
would be most beneficial.

Aftercare

Patients practice oral hygiene procedures to lessen
the bad taste or odor of the secretions they spit out.

Risks

Risks and complications associated with chest phys-
ical therapy depend on the health of the patient. Although
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chest physical therapy usually poses few problems, in
some patients it may cause

e oxygen deficiency if the head is kept lowered for
drainage

« increased intracranial pressure

* temporary low blood pressure

* bleeding in the lungs

* pain or injury to the ribs, muscles, or spine
* vomiting

« inhaling secretions into the lungs

« heart irregularities

Normal results

The patient is considered to be responding positively
to chest physical therapy if some, but not necessarily all,
of these changes occur:

« increased volume of sputum secretions
« changes in breath sounds

 improved vital signs

 improved chest x ray

« increased oxygen in the blood as measured by arterial
blood gas values

« patient reports of eased breathing

Resources

PERIODICALS
“AARC Clinical Practical Guideline: Postural Drainage.” Res-
piratory Care 36 (1991): 1418-1426.

ORGANIZATIONS
Cystic Fibrosis Foundation. 6931 Arlington Road, Bethesda,
MD 20814. (800) 344-4823. <http://www.cff.org>.
Tish Davidson

Chest radiography see Chest x ray

I Chest x ray
Definition

A chest x ray is a procedure used to evaluate organs
and structures within the chest for symptoms of disease.
Chest x rays include views of the lungs, heart, small por-
tions of the gastrointestinal tract, thyroid gland and the
bones of the chest area. X rays are a form of radiation
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A normal chest x ray of a child. (Photograph by Peter Berndt,
M.D., PA, Custom Medical Stock Photo. Reproduced by per-
mission.)

that can penetrate the body and produce an image on an
x-ray film. Another name for x ray is radiograph.

Purpose

Chest x rays are ordered for a wide variety of diag-
nostic purposes. In fact, this is probably the most frequent-
ly performed x ray. In some cases, chest x rays are ordered
for a single check of an organ’s condition, and at other
times, serial X rays are ordered to compare to previous
studies. Some common reasons for chest x rays include:

Pulmonary disorders

Chest films are frequently ordered to diagnose or
rule out pneumonia. Other pulmonary disorders such as
emphysema or pneumothorax (presence of air or gas in
the chest cavity outside the lungs) may be detected or
evaluated through the use of chest x ray.

Cancer

A chest x ray may be ordered by a physician to
check for possible tumors of the lungs, thyroid, lymphoid
tissue, or bones of the thorax. These may be primary
tumors. X rays also check for secondary spread of can-
cer from one organ to another.

Cardiac disorders

While less sensitive than echocardiography, chest x
ray can be used to check for disorders such as congestive
heart failure or pulmonary edema.
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Chest x ray

KEY TERMS

Bronchi—Plural of bronchus. The air passages in
the lungs through which inhaled air passes on its
way to the lungs.

Diaphragm—The large muscle that is located
between the abdomen and the chest area. The
diaphragm aids in breathing.

Gastrointestinal—The digestive organs and struc-
tures, including the stomach and intestines.

Interstitial lung disease—About 180 diseases fall
into this category of breathing disorders. Injury or
foreign substances in the lungs, (such as asbestos
fibers) as well as infections, cancers, or inherited
disorders may cause the diseases. They can lead to
breathing or heart failure.

Lymphoid—Tissues relating to the lymphatic sys-
tem. A thin, yellowish fluid, called lymph fluid,
travels throughout the body. The lymphatic system
helps control fluids in the body.

Portable chest x ray—An x ray procedure taken by
equipment that can be brought to the patient. The
resulting radiographs may not be as high in quality
as stationary x ray radiographs, but allow a tech-
nologist to come to the bedridden patient.

Pulmonary—Refers to the lungs and the breathing
system and function.

Serial x rays—A number of x rays performed at set
times in the disease progression or treatment inter-
vals. The radiographs will be compared to one
another to track changes.

Sternum—Also referred to as the breast bone, this
is the long flat bone in the middle of the chest.

Thorax—The chest area, which runs between the
abdomen and neck and is encased in the ribs.

X ray—A form of electromagnetic radiation with
shorter wavelengths than normal light. X rays can
penetrate most structures.

Other

Tuberculosis can be observed on chest x rays, as
can cardiac disease and damage to the ribs or lungs.
Chest x rays are used to see foreign bodies that may
have been swallowed or inhaled, and to evaluate
response to treatment for various diseases. Often the
chest x ray is also used to verify correct placement of
chest tubes or catheters.

748

Precautions

Pregnant women, particularly those in the first or
second trimester, should not have chest x rays unless
absolutely necessary. If the exam is ordered, women who
are, or could possibly be, pregnant must wear a protec-
tive lead apron. Because the procedure involves radia-
tion, care should always be taken to avoid overexposure,
particularly for children. However, the amount of radia-
tion from one chest x ray procedure is minimal.

Description

Routine chest x rays consist of two views, the frontal
view (referred to as posterioranterior or PA), and the lat-
eral (side) view. It is preferred that the patient stand for
this exam, particularly when studying collection of fluid
in the lungs.

During the actual time of exposure, the technologist
will ask the patient to hold his or her breath. It is very
important in taking a chest x ray to ensure there is no
motion that could detract from the quality and sharpness
of the film image. The procedure will only take a few
minutes and the time patients must hold their breaths is a
matter of a few seconds.

The chest x ray may be performed in a physician’s
office or referred to an outpatient radiology facility or
hospital radiology department. In some cases, particular-
ly for bedridden patients, a portable chest X ray may be
taken. Portable films are sometimes of poorer quality
than those taken with permanent equipment, but are the
best choice for some patients or situations. Bedridden
patients may be placed in as upright a position as possi-
ble to get a clear picture, particularly of chest fluid.

Preparation

There is no advance preparation necessary for chest
x rays. Once the patient arrives at the exam area, a hospi-
tal gown will replace all clothing on the upper body and
all jewelry must be removed.

Aftercare

No aftercare is required by patients who have chest x
rays.

Risks

The only risk associated with chest x ray is minimal
exposure to radiation, particularly for pregnant women
and children. Those patients should use protective lead
aprons during the procedure. Technologists are cautioned
to carefully check possible dislodging of any tubes or
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monitors in the chest area from the patient’s placement
during the exam.

Normal results

A radiologist, or physician specially trained in the
technique and interpretation of x rays, will evaluate the
results. A normal chest x ray will show normal structures
for the age and medical history or the patient. Findings,
whether normal or abnormal, will be provided to the
referring physician in the form of a written report.

Abnormal results

Abnormal findings on chest x rays are used in con-
junction with a physician’s physical exam findings,
patient medical history and other diagnostic tests to reach
a final diagnosis. For many diseases, chest x rays are
more effective when compared to previous chest studies.
The patient is asked to help the radiology facility in
locating previous chest radiographs from other facilities.

Pulmonary disorders

Pneumonia shows up on radiographs as patches and
irregular areas of density (from fluid in the lungs). If the
bronchi, which are usually not visible, can be seen, a
diagnosis of bronchial pneumonia may be made. Shifts or
shadows in the hila (lung roots) may indicate emphysema
or a pulmonary abscess. Widening of the spaces between
ribs suggests emphysema. Other pulmonary diseases may
also be detected or suspected through chest x ray.

Cancer

In nearly all patients with lung cancer, some sort of
abnormality can be seen on a chest radiograph. Hilar
masses (enlargements at that part of the lungs where ves-
sels and nerves enter) are one of the more common
symptoms as are abnormal masses and fluid buildup on
the outside surface of the lungs or surrounding areas.
Interstitial lung disease, which is a large category of dis-
orders, many of which are related to exposure of sub-
stances (such as asbestos fibers), may be detected on a
chest x ray as fiberlike deposits, often in the lower por-
tions of the lungs.

Other

Congestive heart failure and other cardiac diseases
may be indicated on the view of a heart and lung in a
chest radiograph. Fractures of the sternum and ribs are
usually easily detected as breaks on the chest x ray. In
some instances, the radiologist’s view of the diaphragm
may indicate an abdominal problem. Tuberculosis can

GALE ENCYCLOPEDIA OF MEDICINE 2

also be indicated by elevation of the diaphragm. Foreign
bodies which may have been swallowed or inhaled can
usually be located by the radiologist as they will look dif-
ferent from any other tissue or structure in the chest. Ser-
ial chest x rays may be ordered to track changes over a
period of time.

Resources

ORGANIZATIONS

American Lung Association. 1740 Broadway, New York, NY
10019. (800) 586-4872. <http://www.lungusa.org>.

Emphysema Anonymous, Inc. P.O. Box 3224, Seminole, FL
34642. (813)391-9977.

National Heart, Lung and Blood Institute. P.O. Box 30105,
Bethesda, MD 20824-0105. (301) 251-1222. <http://
www.nhlbi.nih.gov>.

Teresa Norris, RN

I Chickenpox
Definition

Chickenpox (also called varicella) is a common and
extremely infectious childhood disease that also affects
adults on occasion. It produces an itchy, blistery rash that
typically lasts about a week and is sometimes accompa-
nied by a fever or other symptoms. A single attack of
chickenpox almost always confers lifelong immunity
against the disease. Because the symptoms of chicken-
pox are easily recognized and in most cases merely
unpleasant rather than dangerous, treatment can almost
always be carried out at home. Severe complications can
develop, however, and professional medical attention is
essential in some circumstances.

Description

Before the varicella vaccine (Varivax) was released
for use in 1995, virtually all of the four million children
born each year in the United States contracted chicken-
pox, resulting in hospitalization in five of every 1,000
cases and 100 deaths. Chickenpox is caused by the vari-
cella-zoster virus (a member of the herpes virus family),
which is spread through the air or by direct contact with
an infected person. Once someone has been infected with
the virus, an incubation period of about 10-21 days pass-
es before symptoms begin. The period during which
infected people are able to spread the disease is believed
to start one or two days before the rash breaks out and to
continue until all the blisters have formed scabs, which
usually happens fout to seven days after the rash breaks
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Chickenpox

out but may be longer in adolescents and adults. For this
reason, doctors recommend keeping children with chick-
enpox away from school for about a week. It is not nec-
essary, however, to wait until all the scabs have fallen off.

Chickenpox has been a typical part of growing up for
most children in the industrialized world (although this
may change if the new varicella vaccine becomes more
widely accepted). The disease can strike at any age, but
by ages nine or 10 about 80-90% of American children
have already been infected. U.S. children living in rural
areas and many foreign-born children are less likely to be
immune. Because almost every case of chickenpox, no
matter how mild, leads to lifelong protection against fur-
ther attacks, adults account for less than 5% of all cases in
the United States. Study results reported by the Centers
for Disease Control and Prevention (CDC) indicate that
more than 90% of American adults are immune to the
chickenpox virus. Adults, however, are much more likely
than children to suffer dangerous complications. More
than half of all chickenpox deaths occur among adults.

Causes and symptoms

A case of chickenpox usually starts without warning
or with only a mild fever and a slight feeling of unwellness.
Within a few hours or days small red spots begin to appear
on the scalp, neck, or upper half of the trunk. After a further
1224 hours the spots typically become itchy, fluid-filled
bumps called vesicles, which continue to appear in crops
for the next two to five days. In any area of skin, lesions of
a variety of stages can be seen. These blisters can spread to
cover much of the skin, and in some cases may also be
found inside the mouth, nose, ears, vagina, or rectum.
Some people develop only a few blisters, but in most cases
the number reaches 250-500. The blisters soon begin to
form scabs and fall off. Scarring usually does not occur
unless the blisters have been scratched and become infect-
ed. Occasionally a minor and temporary darkening of the
skin (called hyperpigmentation) is noticed around some
of the blisters. The degree of itchiness can range from bare-
ly noticeable to extreme. Some chickenpox sufferers also
have headaches, abdominal pain, or a fever. Full recovery
usually takes five to 10 days after the first symptoms
appear. Again, the most severe cases of the disease tend to
be found among older children and adults.

Although for most people chickenpox is no more
than a matter of a few days’ discomfort, some groups are
at risk for developing complications, the most common
of which are bacterial infections of the blisters, pneumo-
nia, dehydration, encephalitis, and hepatitis:

¢ Infants. Complications occur much more often among
children less than one year old than among older chil-
dren. The threat is greatest to newborns, who are more
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at risk of death from chickenpox than any other group.
Under certain circumstances, children born to mothers
who contract chickenpox just prior to delivery face an
increased possibility of dangerous consequences,
including brain damage and death. If the infection
occurs during early pregnancy, there is a small (less
than 5%) risk of congenital abnormalities.

e Inmunocompromised children. Children whose
immune systems have been weakened by a genetic dis-
order, disease, or medical treatment usually experience
the most severe symptoms of any group. They have the
second-highest rate of death from chickenpox.

* Adults and children 15 and older. Among this group,
the typical symptoms of chickenpox tend to strike with
greater force, and the risk of complications is much
higher than among young children.

Immediate medical help should always be sought
when anyone in these high-risk groups contracts the dis-
ease.

Diagnosis

Where children are concerned, especially those with
recent exposure to the disease, diagnosis can usually be
made at home, by a school nurse, or by a doctor over the
telephone if the child’s parent or caregiver is unsure that
the disease is chickenpox.

A doctor should be called immediately if:

* The child’s fever goes above 102°F (38.9°C) or takes
more than four days to disappear.

* The child’s blisters appear infected. Signs of infection
include leakage of pus from the blisters or excessive
redness, warmth, tenderness, or swelling around the
blisters.

* The child seems nervous, confused, unresponsive, or
unusually sleepy; complains of a stiff neck or severe
headache; shows signs of poor balance or has trouble
walking; finds bright lights hard to look at; is having
breathing problems or is coughing a lot; is complaining
of chest pain; is vomiting repeatedly; or is having con-
vulsions. These may be signs of Reye’s syndrome or
encephalitis, two rare but potentially very dangerous
conditions.

Treatment

With children, treatment usually takes place in the
home and focuses on reducing discomfort and fever.
Because chickenpox is a viral disease, antibiotics are
ineffective against it.

Applying wet compresses or bathing the child in cool
or lukewarm water once a day can help the itch. Adding
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four to eight ounces of baking soda or one or two cups of
oatmeal to the bath is a good idea (oatmeal bath packets
are sold by pharmacies). Only mild soap should be used
in the bath. Patting, not rubbing, is recommended for dry-
ing the child off, to prevent irritating the blisters.
Calamine lotion (and some other kinds of lotions) also
help to reduce itchiness. Because scratching can cause
blisters to become infected and lead to scarring, the
child’s nails should be cut short. Of course, older children
need to be warned not to scratch. For babies, light mittens
or socks on the hands can help guard against scratching.

If mouth blisters make eating or drinking an
unpleasant experience, cold drinks and soft, bland foods
can ease the child’s discomfort. Painful genital blisters
can be treated with an anesthetic cream recommended by
a doctor or pharmacist. Antibiotics are often prescribed if
blisters become infected.

Fever and discomfort can be reduced by aceta-
minophen or another medication that does not contain
aspirin. Aspirin and any medications that contain
aspirin or other salicylates must not be used with chick-
enpox, for they appear to increase the chances of devel-
oping Reye’s syndrome. The best idea is to consult a doc-
tor or pharmacist if one is unsure about which medica-
tions are safe.

Immunocompromised chickenpox sufferers are
sometimes given an antiviral drug called acyclovir (Zovi-
rax). Studies have shown that Zovirax also lessens the
symptoms of otherwise healthy children and adults who
contract chickenpox, but the suggestion that it should be
used to treat the disease among the general population,
especially in children, is controversial.

Alternative treatment

Alternative practitioners seek to lessen the discom-
fort and fever caused by chickenpox. Like other practi-
tioners, they suggest cool or lukewarm baths. Rolled oats
(Avena sativa) in the bath water help relieve itching.
(Place oats in a sock, run the bath, turn the sock to
release the milky anti-itch properties.) Other recom-
mended remedies for itching include applying aloe vera,
witch hazel, or herbal preparations of rosemary (Rosmar-
inus officinalis) and calendula (Calendual officinalis) to
the blisters. Homeopathic remedies are selected on a case
by case basis. Some common remedy choices are tartar
emetic (antimonium tartaricum), windflower (pulsatilla),
poison ivy (Rhus toxicodendron), and sulphur.

Prognosis
Most cases of chickenpox run their course within a

week without causing lasting harm. However, there is

GALE ENCYCLOPEDIA OF MEDICINE 2

A five-year-old girl with chickenpox. The first symptom of
the disease is the rash that is evident on the girl’s back and
neck. The rash and the mild fever that accompanies it
should disappear in a week or two. (Photograph by Jim Selby,
Photo Researchers, Inc. Reproduced by permission.)

one long-term consequence of chickenpox that strikes
about 20% of the population, particularly people 50 and
older. Like all herpes viruses, the varicella-zoster virus
never leaves the body after an episode of chickenpox, but
lies dormant in the nerve cells, where it may be reactivat-
ed years later by disease or age-related weakening of the
immune system. The result is shingles (also called her-
pes zoster), a very painful nerve inflammation, accompa-
nied by a rash, that usually affects the trunk or the face
for 10 days or more. Especially in the elderly, pain,
called postherpetic neuralgia, may persist at the site of
the shingles for months or years. As of 1998, two newer
drugs for treatment of shingles are available. Both vala-
cyclovir (Valtrex) and famciclovir (Famvir) stop the
replication of herpes zoster when administered within 72
hours of appearance of the rash. The effectiveness of
these two drugs in immunocompromised patients has not
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Chickenpox

KEY TERMS

Acetaminophen—A drug for relieving pain and
fever. Tylenol is the most common example.

Acyclovir—An antiviral drug used for combating
chickenpox and other herpes viruses. Sold under
the name Zovirax.

Dehydration—Excessive water loss by the body.
Encephalitis—A disease that inflames the brain.
Hepatitis—A disease that inflames the liver.

Immune system—A biochemical complex that pro-
tects the body against pathogenic organisms and
other foreign bodies.

Immunocompromised—Having a damaged immune
system.

Pneumonia—A disease that inflames the lungs.

Pus—A thick yellowish or greenish fluid containing
inflammatory cells. Usually caused by bacterial
infection.

Reye’s syndrome—A rare but often fatal disease that
involves the brain, liver, and kidneys.

been established, and Famvir is not recommended for
patients under 18 years, as of 1998.

Prevention

A substance known as varicella-zoster immune
globulin (VZIG), which reduces the severity of chick-
enpox symptoms, is available to treat immunocompro-
mised children and others at high risk of developing
complications. It is administered by injection within
96 hours of known or suspected exposure to the dis-
ease and is not useful after that. VZIG is produced as a
gamma globulin from blood of recently infected indi-
viduals.

A vaccine for chickenpox became available in the
United States in 1995 under the name Varivax. Varivax
is a live, attenuated (weakened) virus vaccine. It has
been proven to be 85% effective for preventing all cases
of chickenpox and close to 100% effective in prevent-
ing severe cases. Side effects are normally limited to
occasional soreness or redness at the injection site.
CDC guidelines state that the vaccine should be given
to all children (with the exception of certain high-risk
groups) at 12—18 months of age, preferably when they
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Salicylates—Substances containing salicylic acid,
which are used for relieving pain and fever. Aspirin
is the most common example.

Shingles—A disease (also called herpes zoster) that
causes a rash and a very painful nerve inflamma-
tion. An attack of chickenpox will eventually give
rise to shingles in about 20% of the population.

Trunk—That part of the body that does not include
the head, arms, and legs.

Varicella-zoster immune globulin (VZIG)—A sub-
stance that can reduce the severity of chickenpox
symptoms.

Varicella-zoster virus—The virus that causes chick-
enpox and shingles.

Varivax—A vaccine for the prevention of chicken-
poX.

Virus—A tiny particle that can cause infections by
duplicating itself inside a cell using the cell’s own
software. Antibiotics are ineffective against viruses,
though antiviral drugs exist for some viruses,
including chickenpox.

receive their measles-mumps-rubella vaccine. For older
children, up to age 12, the CDC recommends vaccina-
tion when a reliable determination that the child in
question has already had chickenpox cannot be made.
Vaccination is also recommended for any older child or
adult considered susceptible to the disease, particularly
those, such as health care workers and women of child-
bearing age, who face a greater likelihood of severe ill-
ness or transmitting infection. A single dose of the vac-
cine is sufficient for children up to age 12; older chil-
dren and adults receive a second dose four to eight
weeks later. In 1997 the cost of two adult doses of the
vaccine in the United States was about $80. Although
this cost was not always covered by health insurance
plans, children up to age 18 without access to the
appropriate coverage could be vaccinated free of charge
through the federal Vaccines for Children program.
Varivax is not given to patients who already have overt
signs of the disease. The vaccine is also not recom-
mended for those women who are pregnant, or they
should delay pregnancy for three months following a
complete vaccination. The vaccine is useful when given
early after exposure to chickenpox and, if given in the
midst of the incubation period, it can be preventative.
The Infectious Diseases Society of America stated in
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2000 that immunization is recommended for all adults
who have never had chickenpox.

While there was initial concern regarding the vac-
cine’s safety and effectiveness when first released, the
vaccination is gaining acceptance as numerous states
require it for admittance into day care or public school.
In 2000, 59% of toddlers in the United States were
immunized; up from 43.2% in 1998. A study published
in 2001 indicates that the varicella vaccine is highly
effective when used in clinical practice. Although evi-
dence has not ruled out a booster shot later in life, all
research addressing the vaccine’s effectiveness through-
out its six-year use indicates that chickenpox may be
the first human herpesvirus to be wiped out. Although
initial concerns questioned if the vaccination might
make shingles more likely, studies are beginning to
show the effectiveness of the vaccine in reducing cases
of that disease.

Resources
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Beth Kapes
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I Child abuse

Definition

Child abuse is the blanket term for four types of
child mistreatment: physical abuse, sexual abuse, emo-
tional abuse, and neglect. In many cases children are the
victims of more than one type of abuse. The abusers can
be parents or other family members, caretakers such as
teachers and babysitters, acquaintances (including other
children), and (in rare instances) strangers.

Description
Prevalence of abuse

Child abuse was once viewed as a minor social prob-
lem affecting only a handful of United States children.
However, in recent years it has received close attention from
the media, law enforcement, and the helping professions,
and with increased public and professional awareness has
come a sharp rise in the number of reported cases. But
because abuse is often hidden from view and its victims too
young or fearful to speak out, experts suggest that its true
prevalence is possibly much greater than the official data
indicate. In 1996, more than three million victims of alleged
abuse were reported to child protective services (CPS) agen-
cies in the United States, and the reports were substantiated
in more than one million cases. Put another way, 1.5% of
the country’s children were confirmed victims of abuse in
1996. Parents were the abusers in 77% of the confirmed
cases, other relatives in 11%. Sexual abuse was more likely
to be committed by males, whereas females were responsi-
ble for the majority of neglect cases. More than 1,000 Unit-
ed States children died from abuse in 1996.

Although experts are quick to point out that abuse
occurs among all social, ethnic, and income groups,
reported cases usually involve poor families with little
education. Young mothers, single-parent families, and
parental alcohol or drug abuse are also common in report-
ed cases. Charles F. Johnson remarks, “More than 90% of
abusing parents have neither psychotic nor criminal per-
sonalities. Rather they tend to be lonely, unhappy, angry,
young, and single parents who do not plan their pregnan-
cies, have little or no knowledge of child development, and
have unrealistic expectations for child behavior.” About
10%, or perhaps as many as 40%, of abusive parents were
themselves physically abused as children, but most abused
children do not grow up to be abusive parents.

Types of abuse

PHYSICAL ABUSE. Physical abuse is the nonacciden-
tal infliction of physical injury to a child. The abuser is
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Child abuse

usually a family member or other caretaker, and is more
likely to be male. In 1996, 24% of the confirmed cases of
United States child abuse involved physical abuse.

A rare form of physical abuse is Munchausen syn-
drome by proxy, in which a caretaker (most often the
mother) seeks attention by making the child sick or
appear to be sick.

SEXUAL ABUSE. Charles F. Johnson defines child
sexual abuse as “any activity with a child, before the age
of legal consent, that is for the sexual gratification of an
adult or a significantly older child.” It includes, among
other things, sexual touching and penetration, persuading
a child to expose his or her sexual organs, and allowing a
child to view pornography. In most cases the child is
related to or knows the abuser, and about one in five
abusers are themselves underage. Sexual abuse was pre-
sent in 12% of the confirmed 1996 abuse cases. An esti-
mated 20-25% of females and 10—15% of males report
that they were sexually abused by age 18.

EMOTIONAL ABUSE. Emotional abuse, according to
Richard D. Krugman, “has been defined as the rejection,
ignoring, criticizing, isolation, or terrorizing of children,
all of which have the effect of eroding their self-esteem.”
Emotional abuse usually expresses itself in verbal attacks
involving rejection, scapegoating, belittlement, and so
forth. Because it often accompanies other types of abuse
and is difficult to prove, it is rarely reported, and
accounted for only 6% of the confirmed 1996 cases.

NEGLECT. Neglect—failure to satisfy a child’s basic
needs—can assume many forms. Physical neglect is the
failure (beyond the constraints imposed by poverty) to
provide adequate food, clothing, shelter, or supervision.
Emotional neglect is the failure to satisfy a child’s nor-
mal emotional needs, or behavior that damages a child’s
normal emotional and psychological development (such
as permitting drug abuse in the home). Failing to see that
a child receives proper schooling or medical care is also
considered neglect. In 1996 neglect was the finding in
52% of the confirmed abuse cases.

Causes and symptoms
Physical abuse

The usual physical abuse scenario involves a parent
who loses control and lashes out at a child. The trigger
may be normal child behavior such as crying or dirtying
a diaper. Unlike nonabusive parents, who may become
angry at or upset with their children from time to time
but are genuinely loving, abusive parents tend to harbor
deep-rooted negative feelings toward their children.

Unexplained or suspicious bruises or other marks
on the skin are typical signs of physical abuse, as are
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burns. Skull and other bone fractures are often seen
in young abused children, and in fact, head injuries are
the leading cause of death from abuse. Children less
than one year old are particularly vulnerable to injury
from shaking. This is called shaken baby syndrome
or shaken impact syndrome. Not surprisingly, physical
abuse also causes a wide variety of behavioral changes
in children.

Sexual abuse

John M. Leventhal observes, “The two prerequisites
for this form of maltreatment include sexual arousal to
children and the willingness to act on this arousal. Fac-
tors that may contribute to this willingness include alco-
hol or drug abuse, poor impulse control, and a belief that
the sexual behaviors are acceptable and not harmful to
the child.” The chances of abuse are higher if the child is
developmentally handicapped or vulnerable in some
other way.

Genital or anal injuries or abnormalities (including
the presence of sexually transmitted diseases) can be
signs of sexual abuse, but often there is no physical evi-
dence for a doctor to find. In fact, physical examinations
of children in cases of suspected sexual abuse supply
grounds for further suspicion only 15-20% of the time.
Anxiety, poor academic performance, and suicidal con-
duct are some of the behavioral signs of sexual abuse, but
are also found in children suffering other kinds of stress.
Excessive masturbation and other unusually sexualized
kinds of behavior are more closely associated with sexu-
al abuse itself.

Emotional abuse

Emotional abuse can happen in many settings: at
home, at school, on sports teams, and so on. Some of the
possible symptoms include loss of self-esteem, sleep dis-
turbances, headaches or stomachaches, school avoid-
ance, and running away from home.

Neglect

Many cases of neglect occur because the parent
experiences strong negative feelings toward the child.
At other times, the parent may truly care about the
child, but lack the ability or strength to adequately pro-
vide for the child’s needs because he or she is handi-
capped by depression, drug abuse, mental retardation,
or some other problem.

Neglected children often do not receive adequate
nourishment or emotional and mental stimulation. As a
result, their physical, social, emotional, and mental
development is hindered. They may, for instance, be
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Child Abuse: Signs And Symptoms

Although these signs do not necessarily indicate that a child has been abused, they may help adults recognize that something is wrong. The possibility of abuse
should be investigated if a child shows a number of these symptoms, or any of them to a marked degree:

Sexual Abuse

Being overly affectionate or knowledgeable in a sexual way inappropriate to the child’s age

Medical problems such as chronic itching, pain in the genitals, venereal diseases

Other extreme reactions, such as depression, self-mutilation, suicide attempts, running away, overdoses, anorexia
Personality changes such as becoming insecure or clinging

Regressing to younger behavior patterns such as thumb sucking or bringing out discarded cuddly toys

Sudden loss of appetite or compulsive eating
Being isolated or withdrawn
Inability to concentrate

Starting to wet again, day or night/nightmares

Become worried about clothing being removed

Suddenly drawing sexually explicit pictures

Trying to be “ultra-good” or perfect; overreacting to criticism

Physical Abuse

Lack of trust or fear someone they know well, such as not wanting to be alone with a babysitter

Unexplained recurrent injuries or burns

Improbable excuses or refusal to explain injuries
Wearing clothes to cover injuries, even in hot weather
Refusal to undress for gym

Bald patches

Chronic running away

Fear of medical help or examination

Self-destructive tendencies

Aggression towards others

Fear of physical contact—shrinking back if touched

Fear of suspected abuser being contacted

Emotional Abuse

Admitting that they are punished, but the punishment is excessive (such as a child being beaten every night to “make him/her study”)

Physical, mental, and emotional development lags

Sudden speech disorders

Continual self-depreciation (“I’m stupid, ugly, worthless, etc.”)
Overreaction to mistakes

Extreme fear of any new situation

Inappropriate response to pain (“I deserve this”)

Neurotic behavior (rocking, hair twisting, self-mutilation)
Extremes of passivity or aggression

Neglect

Constant hunger

Poor personal hygiene

No social relationships
Constant tiredness

Poor state of clothing
Compulsive scavenging
Emaciation

Untreated medical problems
Destructive tendencies

gveryone.

A child may be subjected to a combination of different kinds of abuse. It is also possible that a child may show no outward signs and hide what is happening from

underweight, develop language skills less quickly than
other children, and seem emotionally needy.

Diagnosis

Doctors and many other professionals who work
with children are required by law to report suspected
abuse to their state’s Child Protective Services (CPS)
agency. Abuse investigations are often a group effort
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involving medical personnel, social workers, police
officers, and others. Some hospitals and communities
maintain child protection teams that respond to cases
of possible abuse. Careful questioning of the parents
is crucial, as is interviewing the child (if he or she is
capable of being interviewed). The investigators
must ensure, however, that their questioning does not
further traumatize the child. A physical examination
for signs of abuse or neglect is, of course, always
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necessary, and may include x rays, blood tests, and
other procedures.

Treatment

Notification of the appropriate authorities, treatment
of the child’s injuries, and protecting the child from fur-
ther harm are the immediate priorities in abuse cases. If
the child does not require hospital treatment, protection
often involves placing him or her with relatives or in fos-
ter care. Once the immediate concerns are dealt with, it
becomes essential to determine how the child’s long-
term medical, psychological, educational, and other
needs can best be met, a process that involves evaluating
not only the child’s needs but also the family’s (such as
for drug abuse counseling or parental skills training). If
the child has brothers or sisters, the authorities must
determine whether they have been abused as well. On
investigation, signs of physical abuse are discovered in
about 20% of the brothers and sisters of abused children.

Prognosis

Child abuse can have lifelong consequences.
Research shows that abused children and adolescents are
more likely, for instance, to do poorly in school, suffer
emotional problems, develop an antisocial personality,
become promiscuous, abuse drugs and alcohol, and
attempt suicide. As adults they often have trouble estab-
lishing intimate relationships. Whether professional treat-
ment is able to moderate the long-term psychological
effects of abuse is a question that remains unanswered.

Prevention

Government efforts to prevent abuse include home-
visitor programs aimed at high-risk families and school-
based efforts to teach children how to respond to attempt-
ed sexual abuse. Emotional abuse prevention has been
promoted through the media.

When children reach age three, parents should begin
teaching them about “bad touches” and about confiding
in a suitable adult if they are touched or treated in a way
that makes them uneasy. Parents also need to exercise
caution in hiring babysitters and other caretakers. Any-
one who suspects abuse should immediately report those
suspicions to the police or his or her local CPS agency,
which will usually be listed in the blue pages of the tele-
phone book under Rehabilitative Services or Child and
Family Services, or in the yellow pages. Round-the-
clock crisis counseling for children and adults is offered
by the Childhelp USA/IOF Foresters National Child
Abuse Hotline. The National Committee to Prevent Child
Abuse is an excellent source of information on the many
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support groups and other organizations that help abused
and at-risk children and their families. One of these orga-
nizations, National Parents Anonymous, sponsors 2,100
local self-help groups throughout the United States,
Canada, and Europe. Telephone numbers for its local
groups are listed in the white pages of the telephone book
under Parents Anonymous or can be obtained by calling
the national headquarters.

Resources
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Howard Baker

Child development see Children’s health
Child safety see Children’s health

I Childbirth
Definition

Childbirth includes both labor (the process of birth)
and delivery (the birth itself); it refers to the entire
process as an infant makes its way from the womb down
the birth canal to the outside world.

Description

Childbirth usually begins spontaneously, following
about 280 days after conception, but it may be started by
artificial means if the pregnancy continues past 42
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weeks gestation. The average length of labor is about 14
hours for a first pregnancy and about eight hours in sub-
sequent pregnancies. However, many women experience
a much longer or shorter labor.

Labor can be described in terms of a series of phases.

First stage of labor

During the first phase of labor, the cervix dilates
(opens) from 0—10 cm. This phase has an early, or latent,
phase and an active phase. During the latent phase,
progress is usually very slow. It may take quite a while
and many contractions before the cervix dilates the first
few centimeters. Contractions increase in strength as
labor progresses. Most women are relatively comfortable
during the latent phase and walking around is encour-
aged, since it naturally stimulates the process.

As labor begins, the muscular wall of the uterus
begins to contract as the cervix relaxes and expands. As a
portion of the amniotic sac surrounding the baby is pushed
into the opening, it bursts under the pressure, releasing
amniotic fluid. This is called “breaking the bag of waters.”

During a contraction, the infant experiences intense
pressure that pushes it against the cervix, eventually forc-
ing the cervix to stretch open. At the same time, the con-
tractions cause the cervix to thin. During this first stage, a
woman’s contractions occur more and more often and last
longer and longer. The doctor or nurse will do a periodic
pelvic exam to determine how the mother is progressing.
If the contractions aren’t forceful enough to open the
cervix, a drug may be given to make the uterus contract.

As pain and discomfort increase, women may be
tempted to request pain medication. If possible, though,
administration of pain medication or anesthetics should
be delayed until the active phase of labor begins—at
which point the medication will not act to slow down or
stop the labor.

The active stage of labor is faster and more efficient
than the latent phase. In this phase, contractions are
longer and more regular, usually occurring about every
two minutes. These stronger contractions are also more
painful. Women who use the breathing exercises learned
in childbirth classes find that these can help cope with
the pain experienced during this phase. Many women
also receive some pain medication at this point—either a
short-term medication, such as Nubain or Numorphan, or
an epidural anesthesia.

As the cervix dilates to 8-9 cm, the phase called the
transition begins. This refers to the transition from the
first phase (during which the cervix dilates from 0-10
cm) and the second phase (during which the baby is
pushed out through the birth canal). As the baby’s head
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Stage 1: Dilation of the cervix

Stage 1: Dilation of the cervix. (/llustration by Hans & Cassady.)

begins to descend, women begin to feel the urge to
“push” or bear down. Active pushing by the mother
should not begin until the second phase, since pushing
too early can cause the cervix to swell or to tear and
bleed. The attending healthcare practitioner should coun-
sel the mother on when to begin to push.

Second stage of labor

As the mother enters the second stage of labor, her
baby’s head appears at the top of the cervix. Uterine con-
tractions get stronger. The infant passes down the vagina,
helped along by contractions of the abdominal muscles
and the mother’s pushing. Active pushing by the mother
is very important during this phase of labor. If an epidur-
al anesthetic is being used, many practitioners recom-
mend decreasing the amount administered during this
phase of labor so that the mother has better control over
her abdominal muscles.

When the top of the baby’s head appears at the open-
ing of the vagina, the birth is nearing completion. First
the head passes under the pubic bone. It fills the lower
vagina and stretches the perineum (the tissues between
the vagina and the rectum). This position is called
“crowning,” since only the crown of the head is visible.
When the entire head is out, the shoulders follow. The
attending practitioner suctions the baby’s mouth and
nose to ease the baby’s first breath. The rest of the baby
usually slips out easily, and the umbilical cord is cut.

Episiotomy

As the baby’s head appears, the perineum may
stretch so tight that the baby’s progress is slowed down. If
there is risk of tearing the mother’s skin, the doctor may
choose to make a small incision into the perineum to
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Stage 2: Expulsion of the fetus

Stage 2: Expulsion of the fetus. (lllustration by Hans & Cassady.)

enlarge the vaginal opening. This is called an episiotomy.
If the woman has not had an epidural or pudendal block,
she will get a local anesthetic to numb the area. Once the
episiotomy is made, the baby is born with a few pushes.

Third stage

In the final stage of labor, the placenta is pushed out
of the vagina by the continuing uterine contractions. The
placenta is pancake shaped and about 10 inches in diam-
eter. It has been attached to the wall of the uterus and has
served to convey nourishment from the mother to the
fetus throughout the pregnancy. Continuing uterine con-
tractions cause it to separate from the uterus at this point.
It is important that all of the placenta be removed from
the uterus. If it is not, the uterine bleeding that is normal
after delivery may be much heavier.

Breech presentation

Approximately 4% of babies are in what is called
the “breech” position when labor begins. In breech pre-
sentation, the baby’s head is not the part pressing against
the cervix. Instead the baby’s bottom or legs are posi-
tioned to enter the birth canal instead of the head. An
obstetrician may attempt to turn the baby to a head down
position using a technique called version. This is only
successful approximately half the time.

The risks of vaginal delivery with breech presentation
are much higher than with a head-first presentation and the
mother and attending practitioner will need to weigh the
risks and make a decision on whether to deliver via a
cesarean section or attempt a vaginal birth. The extent of
the risk depends to a great extent on the type of breech pre-
sentation—of which there are three. Frank breech (the
baby’s legs are folded up against its body) is the most com-
mon and the safest for vaginal delivery. The other types are
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complete breech (in which the baby’s legs are crossed
under and in front of the body) and footling breech (in
which one leg or both legs are positioned to enter the birth
canal) are not considered safe to attempt vaginal delivery.

Even in complete breech, other factors should be
met before considering a vaginal birth. An ultrasound
examination should be done to be sure the baby does not
have an unusually large head and that the head is tilted
forward (flexed) rather than back (hyperextended). Fetal
monitoring and close observation of the progress of labor
are also important. A slowing of labor or any indication
of difficulty in the body passing through the pelvis
should be an indication that it is safer to consider a
cesarean section.

Forceps delivery

If the labor is not progressing as it should or if the
baby appears to be in distress, the doctor may opt for a
forceps delivery. A forceps is a spoon-shaped device that
resembles a set of salad tongs. It is placed around the
baby’s head so the doctor can pull the baby gently out of
the vagina.

Forceps can be used after the cervix is fully dilated,
and they might be required if:

« the umbilical cord has dropped down in front of the
baby into the birth canal

e the baby is too large to pass through the birth canal
unaided

« the baby shows signs of stress
« the mother is too exhausted to push

Before placing the forceps around the baby’s head,
pain medication or anesthesia may be given to the moth-
er. The doctor may use a catheter to empty the mother’s
bladder, and may clean the perineal area with soapy
water. Often an episiotomy is done before a forceps birth,
although tears can still occur.

The obstetrician slides half of the forceps at a time
into the vagina and around the side of the baby’s head to
gently grasp the head. When both “tongs” are in place, the
doctor pulls on the forceps to help the baby through the
birth canal as the uterus contracts. Sometimes the baby
can be delivered this way after the very next contraction.

The frequency of forceps delivery varies from one
hospital to the next, depending on the experience of staff
and the types of anesthesia offered at the hospital. Some
obstetricians accept the need for a forceps delivery as a
way to avoid cesarean birth. However, other obstetrical
services don’t use forceps at all.

Complications from forceps deliveries can occur.
Sometimes they may cause nerve damage or temporary
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bruises to the baby’s face. When used by an experienced
physician, forceps can save the life of a baby in distress.

Vacuum-assisted birth

This method of helping a baby out of the birth canal
was developed as a gentler alternative to forceps. Vacu-
um-assisted birth can only be used after the cervix is
fully dilated (expanded), and the head of the fetus has
begun to descend through the pelvis. In this procedure,
the doctor uses a device called a vacuum extractor, plac-
ing a large rubber or plastic cup against the baby’s head.
A pump creates suction that gently pulls on the cup to
ease the baby down the birth canal. The force of the suc-
tion may cause a bruise on the baby’s head, but it fades
away in a day or so.

The vacuum extractor is not as likely as forceps to
injure the mother, and it leaves more room for the baby
to pass through the pelvis. However, there may be prob-
lems in maintaining the suction during the vacuum-
assisted birth, so forceps may be a better choice if it is
important to remove the baby quickly.

Cesarean sections

A cesarean section, also called a c-section, is a surgi-
cal procedure in which incisions are made through a
woman’s abdomen and uterus to deliver her baby.

Cesarean sections are performed whenever abnor-
mal conditions complicate labor and vaginal delivery,
threatening the life or health of the mother or the baby.
The procedure is performed in the United States on near-
ly one of every four babies delivered—more than
900,000 babies each year. The procedure is used in cases
where the mother has had a previous c-section and the
area of the incision has been weakened. Dystocia, or dif-
ficult labor, is the another common reason for perform-
ing a c-section.

Difficult labor is commonly caused by one of the
three following conditions: abnormalities in the mother’s
birth canal; abnormalities in the position of the fetus;
abnormalities in the labor, including weak or infrequent
contractions.

Another major factor is fetal distress, a condition
where the fetus is not getting enough oxygen. Fetal brain
damage can result from oxygen deprivation. Fetal dis-
tress is often related to abnormalities in the position of
the fetus, or abnormalities in the birth canal, causing
reduced blood flow through the placenta.

Other conditions also can make c-section advisable,
such as vaginal herpes, hypertension (high blood pres-
sure) and diabetes in the mother.
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Causes and symptoms

One of the first signs of approaching childbirth may
be a “bloody show,” the appearance of a small amount of
blood-tinged mucus released from the cervix as it begins
to dilate. This is called the “mucus plug.”

The most common sign of the onset of labor is con-
tractions. Sometimes women have trouble telling the dif-
ference between true and false labor pains.

True labor pains:

e develop a regular pattern, with contractions coming
closer together

* last from 15-30 seconds at the onset and get progres-
sively stronger and longer (up to 60 seconds)

» may get stronger with physical activity

« occur high up on the abdomen, radiating throughout the
abdomen and lower back

Another sign that labor is beginning is the breaking
of the “bag of waters,” the amniotic sac which had cush-
ioned the baby during the pregnancy. When it breaks, it
releases water in a trickle or a gush. Only about 10% of
women actually experience this water flow in the begin-
ning of labor, however. Most of the time, the rupture
occurs sometime later in labor. If the amniotic sac doesn’t
rupture on its own, the doctor will break it during labor.

Some women have diarrhea or nausea as labor
begins. Others notice a sudden surge of energy and the
urge to clean or arrange things right before labor begins;
this is known as “nesting.”

Diagnosis

The onset of labor can be determined by measuring
how much the cervix has dilated. The degree of dilation
is estimated by feeling the opening cervix during a pelvic
exam. Dilation is measured in centimeters, from zero to
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KEY TERMS

Amniotic sac—The membranous sac that sur-
rounds the embryo and fills with watery fluid as
pregnancy advances.

Breech birth—Birth of a baby bottom-first, instead
of the usual head first delivery. This can add to
labor and delivery problems because the baby’s
bottom doesn’t mold a passage through the birth
canal as well as does the head.

Cervix—A small cylindrical organ about an inch
or so long and less than an inch around that makes
up the lower part and neck of the uterus. The
cervix separates the body and cavity of the uterus
from the vagina.

Embryo—The unborn child during the first eight
weeks of its development following conception.

Gestation—The period from conception to birth,
during which the developing fetus is carried in the
uterus.

Perineum—The area between the thighs that lies
behind the genital organs and in front of the anus.

Placenta—The organ that develops in the uterus
during pregnancy and that links the blood supplies
of mother and baby.

10. Contractions that cause the cervix to dilate are the
sign of true labor.

Fetal monitoring

Fetal monitoring is a process in which the baby’s
heart rate is monitored for indicators of stress during labor
and birth. There are several types of fetal monitoring.

A special stethoscope called a fetoscope may be
used. This is a simple and non-invasive method.

The Doppler method uses ultrasound; it involves a
handheld listening device that transmits the sounds of the
heart rate through a speaker or into an attached ear piece.
It can usually pick up the heart sounds 12 weeks after
conception. This method offers intermittent monitoring.
It allows the mother freedom to move about and is also
useful during contractions.

Electronic fetal monitoring uses ultrasound and
provides a view of the heartbeat in relationship to the
mother’s contractions. It can be used either continuously
or intermittently. It is often used in high risk pregnan-
cies, and is not often recommended for low risk ones
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because it renders the mother immobile and requires
interpretation.

Internal monitoring does not use ultrasound, is more
accurate than electronic monitoring and provides continu-
ous monitoring for the high risk mother. This requires the
mother’s water to be broken and that she be two to three
centimeters dilated. It is used in high-risk situations only.

Telemetry monitoring is the newest type of monitor-
ing. It uses radio waves transmitted from an instrument
on the mother’s thigh. The mother is able to remain
mobile. It provides continuous monitoring and is used in
high-risk situations.

Treatment

Most women choose some type of pain relief during
childbirth, ranging from relaxation and imagery to drugs.
The specific choice may depend on what’s available, the
woman’s preferences, her doctor’s recommendations,
and how the labor is proceeding. All drugs have some
risks and some advantages.

Regional anesthetics

Regional anesthetics include epidurals and spinals.
In this technique, medication is injected into the space
around the spinal nerves. Depending on the type of med-
ications used, this type of anesthesia can block nerve sig-
nals, causing temporary pain relief, or a loss of sensation
from the waist down. An epidural or spinal block can
provide complete pain relief during cesarean birth.

An epidural is placed with the woman lying on her
side or sitting up in bed with the back rounded to allow
more space between the vertebrae. Her back is scrubbed
with antiseptic, and a local anesthetic is injected in the
skin to numb the site. The needle is inserted between two
vertebrae and through the tough tissue in front of the
spinal column. A catheter is put in place that allows con-
tinuous doses of anesthetic to be given.

This type of anesthesia provides complete pain
relief, and can help conserve a woman'’s energy, since she
can relax or even sleep during labor. This type of anes-
thesia does require an IV and fetal monitor. It may be
harder for a woman to bear down when it comes time to
push, although the amount of anesthesia can be adjusted
as this stage nears.

Spinal anesthesia operates on the same principle as
epidural anesthesia, and is used primarily in cases of c-
section delivery. It is administered in the same way as an
epidural, but the catheter is not left in place. The amount
of anesthetic injected is large, since it must be injected at
one time. Because of the anesthetic’s effect on motor
nerves, most women using it cannot push during delivery.
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This is a disadvantage in labor, but not an issue during a c-
section. Spinals provide quick and strong anesthesia and
allow for major abdominal surgery with almost no pain.

Narcotics

Short-acting narcotics can ease pain and don’t inter-
fere with a woman’s ability to push. However, they can
cause sedation, dizziness, nausea, and vomiting. Narcotics
cross the placenta and may slow down a baby’s breathing;
they can’t be given too close to the time of delivery.

Natural childbirth and preparation for childbirth

There are several methods to prepare for childbirth.
The one selected often depends on what is available
through the healthcare provider. Overall, family involve-
ment is receiving increased attention by the healthcare
systems, and many hospitals now offer birthing rooms
and maternity centers to help the entire family. There are
several choices available for childbirth preparation.

Lamaze, or Lamaze-Pavlov, is the most common in
the United States today. It was the first popular natural
childbirth method, becoming popular in the 1960s.
Breathing exercises and concentration on a focal point
are practiced to allow mothers to control pain while
maintaining consciousness. This allows the flow of oxy-
gen to the baby and to the muscles in the uterus to be
maintained. A partner coaches the mother throughout the
birthing process.

The Read method, named for Dick Read, is a tech-
nique of breathing that was originated in the 1930s to
help mothers deal with apprehension and tension associ-
ated with childbirth. This natural childbirth method uses
different breathing for the different stages of childbirth.

The LeBoyer method stresses a relaxed delivery in a
quiet, dim room. It attempts to avoid overstimulation of
the baby and to foster mother-child bonding by placing
the baby on the mother’s abdomen and having the mother
massage him or her immediately after the birth. Then the
father washes the baby in a warm bath.

The Bradley method is called father-coached child-
birth, because it focuses on the father serving as coach
throughout the process. It encourages normal activities
during the first stages of labor.
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& Baby’s First Year. New York: William Morrow and Co.,
Inc., 1994.

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri.
Kistner's Gynecology. 6th ed. St. Louis: Mosby, 1995.

Tuteur, Amy B. How Your Baby is Born. Emeryville, CA: Ziff-
Davis Press, 1994.

ORGANIZATIONS

American Academy of Husband-Coached Childbirth. P.O. Box
5224, Sherman Oaks, CA 91413. (800) 423-2397; in Cali-
fornia (800) 422-4784.

American Society for Prophylaxis in Obstetrics/LAMAZE
(ASP.O. /[LAMAZE). 1840 Wilson Blvd., Ste. 204,
Arlington, VA 22201. (800) 368-4404.

Childbirth Education Foundation. P.O. Box 5, Richboro, PA
18954. (215) 357-2792.

International Association of Parents and Professionals for Safe
Alternatives in Childbirth. Rte. 1, Box 646, Marble Hill,
MO 63764. (314) 238-2010.

International Childbirth Education Association. P.O. Box
20048, Minneapolis, MN 55420. (612) 854-8660.

Postpartum Support International. 927 North Kellogg Ave.,
Santa Barbara, CA 93111. (805) 967-7636.

Carol A. Turkington

Childhood disintegrative disorder see
Pervasive developmental disorders

I Children’s health
Definition

Children’s health encompasses the physical, mental,
emotional, and social well-being of children from infan-
cy through adolescence.

Description

All children should have regular well-child check
ups according to the schedule recommended by their
physician or pediatrician. The American Academy of
Pediatrics (AAP) advises that children be seen for well-
baby check ups at two weeks, two months, four months,
six months, nine months, twelve months, fifteen months,
and eighteen months. Well-child visits are recommended
at ages two, three, four, five, six, eight, ten, and annually
thereafter through age 21.

In addition, an immunization schedule should be fol-
lowed to protect against disease and infection. As of
2001, the AAP and the U.S. Centers for Disease Control
(CDC) recommended that the following childhood
immunizations be administered by age two:
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Children’s health

KEY TERMS

Bipolar disorder—Manic depressive disorder. A
mood disorder characterized by manic highs and
depressive lows.

Child development—The process of physical, intel-
lectual, emotional, and social growth that occurs
from infancy through adolescence. Erik Erikson,
Margaret Mahler, Sigmund Freud, and Jean Piaget
are among the most well-known child development
theorists.

CPR—Cardiopulmonary resuscitation. A first aid
technique designed to stimulate breathing and
blood flow through a combination of chest com-
pressions and rescue breathing.

Immunization—Creating immunity to a disease
through a vaccine injection that stimulates the pro-
duction of antibodies.

Learning disabilities—An impairment of the cogni-
tive processes of understanding and using spoken
and written language that results in difficulties with

* Hepatitis B. Three doses.

» Diphtheria, Tetanus, and Pertussis (DTaP). Four doses.
* H. influenzae type b (Hib). Four doses.

¢ Inactivated Polio. Three doses.

* Pneumococcal Conjugate. Three doses.

* Measles, Mumps, Rubella (MMR). One dose.

* Varicella (chickenpox). One dose.

 Hepatitis A. (In certain geographical areas and with
certain high risk groups.)

Some immunizations may cause mild side effects, or
more rarely, serious adverse reactions. However, the ben-
efits of immunization greatly outweigh the incidence of
health problems arising from them.

There are serious chronic diseases and health prob-
lems that are frequently diagnosed in childhood and can-
not be vaccinated against. These include, but are not lim-
ited to, asthma, type I diabetes (juvenile diabetes),
leukemia, hemophilia, and cystic fibrosis.

Mental health

Children who have difficulty in areas of language
acquisition, cognitive development, and behavior control
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one or more academic skill sets (e.g., reading, writ-
ing, mathematics).

Motor skills—Controlled movement of muscle
groups. Fine motor skills involve tasks that require
dexterity of small muscles, such as buttoning a shirt.
Tasks such as walking or throwing a ball involve the
use of gross motor skills.

Obsessive-compulsive disorder—Also known as
OCD; a disorder characterized by obsessive
thoughts (e.g., fear of contamination) and compul-
sive behaviors (e.g., repetitive hand washing) that
cause distress and/or functional impairment.

Psychological tests—Written, verbal, or visual tasks
that assess psychological functioning, intelligence,
and/or personality traits.

Type 1 diabetes—A chronic immune system disor-
der in which the pancreas does not produce suffi-
cient amounts of insulin, a hormone that enables
cells to use glucose for energy. Also called juvenile
diabetes, it must be treated with insulin injections.

may be suffering from mental illness. Mental health
problems that may afflict children include:

« Attention Deficit Hyperactivity Disorder (ADHD).
According to the AAP, 4—12% of school-aged children
have ADHD, a condition characterized by poor impulse
control and excessive motor activity.

* Learning disorders. Learning disabilities affect one in
10 school children.

* Depression, anxiety, and bipolar disorder. Affective,
or mood, disorders can affect kids as well as adults.

e Eating disorders. Anorexia nervosa, bulimia nervosa,
and binge eating disorder (BED) frequently occur in
adolescent girls.

* Schizophrenia. A disorder characterized by bizarre
thoughts and behaviors, paranoia, impaired sense of
reality, and psychosis may be diagnosed in childhood.

¢ Obsessive-compulsive disorder. Also called OCD, this
anxiety disorder afflicts one in 200 children.

» Autism and pervasive developmental disorder. Severe
developmental disabilities that cause a child to become
withdrawn and unresponsive.

» Mental retardation. Children under age 18 with an IQ
of 70 or below and impairments in adaptive functioning
are considered mentally retarded.
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DR. BENJAMIN SPOCK (1903-1998)

(Library of Congress.)

Benjamin Spock, pediatrician and political activist,
was most noted for his authorship of Baby and Child
Care, which significantly changed predominant attitudes

Emotional and social health

Children take their first significant steps toward
socialization and peer interaction when they begin to
engage in cooperative play at around age four. Their
social development will progress throughout childhood
and adolescence as they develop friendships, start to be
influenced by their peers, and begin to show interest in
the opposite sex.

Factors which can have a negative impact on the
emotional and social well-being of children include:

 Violence. Bullying can cause serious damage to a
child’s sense of self-esteem and personal safety, as can
experiences with school violence.

 Family turmoil. Divorce, death, and other life-chang-
ing events that alter the family dynamic can have a seri-
ous impact on a child. Even a positive event such as the
birth of a sibling or a move to a new city and school can
put emotional strain on a child.

« Stress. The pressure to perform well academically and
in extracurricular activities such as sports can be over-
whelming to some children.
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toward the raising of infants and children. He began med-
ical school at Yale University in 1925, and transferred to
Columbia University’s College of Physicians and Sur-
geons in 1927. Spock had decided well before starting his
medical studies that he would “work with children, who
have their whole lives ahead of them” and so, upon tak-
ing his M.D. degree in 1929 and serving his general
internship at the prestigious Presbyterian Hospital, he
specialized in pediatrics at a small hospital crowded with
children in New York’s Hell’s Kitchen area.

On a summer vacation in 1943 he began to write his
most famous book and he continued to work on it from
1944 to 1946 while serving as a medical officer in the
Navy. The book sharply broke with the authoritarian tone
and rigorous instructions found in earlier generations of
baby-care books, most of which said to feed infants on a
strict schedule and not to pick them up when they cried.
Spock, who spent ten years trying to reconcile his psycho-
analytic training with what mothers were telling him about
their children, told his readers “You know more than you
think you do. Don’t be afraid to trust your own common
sense. Take it easy, trust your own instincts, and follow the
directions that your doctor gives you.” The response was
overwhelming. Baby and Child Care rapidly became
America’s all-time best-seller except for Shakespeare and
the Bible; by 1976 it had also eclipsed Shakespeare.

* Peer pressure. Although it can have a positive impact,
peer pressure is often a source of significant stress for
children. This is particularly true in adolescence when
“fitting in” seems all-important.

* Drugs and alcohol. Curiosity is intrinsic to childhood,
and over 30% of children have experimented with alco-
hol by age 13. Open communication with children that
sets forth parental expectations about drug and alcohol
use is essential.

* Negative sexual experiences. Sexual abuse and assault
can emotionally scar a child and instill negative feel-
ings about sexuality and relationships.

Causes and symptoms

Childhood health problems may be congenital (i.e.,
present at birth) or acquired through infection, immune
system deficiency, or another disease process. They may
also be caused by physical trauma (e.g., a car accident or
a playground fall) or a toxic substance (e.g., an allergen,
drug, or poisonous chemical), or triggered by genetic or
environmental factors.
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Children’s health

Physical and mental health problems in childhood
can cause a wide spectrum of symptoms. However, the
following behaviors frequently signify a larger emotion-
al, social, or mental disturbance:

* signs of alcohol and drug use
» falling grades

« lack of interest in activities that were previously enjoy-
able to the child

* excessive anxiety

* persistent, prolonged depression

« withdrawal from friends and family

* violence

* temper tantrums or inappropriate displays of anger
« self-inflicted injury

« bizarre behavior and/or speech

« trouble with the police

* sexual promiscuity

* suicide attempts

The causes of developmental disorders and delays
and learning disabilities are not always fully understood.
Pervasive developmental disorder (PDD) and autistic
spectrum disorder (more commonly known as autism)
are characterized by unresponsiveness and severe impair-
ments in one or more of the following areas:

* Social interaction. Autistic children are often unaware
of acceptable social behavior and are withdrawn and
socially isolated. They frequently do not like physical
contact.

» Communication and language. A child with autism or
PDD may not speak or may display limited or imma-
ture language skills.

* Behavior. Autistic or PDD children may have difficulty
dealing with anger, can be self-injurious, and may dis-
play obsessive behavior.

Autism is associated with brain abnormalities, but
the exact mechanisms that trigger the disorder are yet to
be determined. It has been linked to certain congenital
conditions such as neurofibromatosis, fragile X syn-
drome, and phenylketonuria (PKU).

Diagnosis

Physical, intellectual, emotional, and social matura-
tion are all important markers of a child’s overall health
and well-being. When evaluating children, pediatricians
and child-care specialists assess related skill sets, such as
a child’s acquisition and use of language, fine and gross
motor skills, cognitive growth, and socialization, and
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achievement of certain milestones in these areas. A
developmental milestone is a task or skill set that a child
is expected to reach at a certain age or stage of life. For
example, by age one, most children have achieved the
physical milestone of walking with the assistance of an
adult. Developmental disorders may be identified and/or
diagnosed by physicians, teachers, child psychologists,
therapists, counselors, and other professionals who inter-
act with children on a regular basis.

It is important to remember that all children are
unique, and develop at different paces within this broad
framework. Reaching a milestone early or late does not
necessarily indicate a developmental problem. However,
if a child is consistently lagging on achieving milestones,
or has a significant deficit in one developmental area, he
or she may be experiencing developmental delays.

Pediatricians and other medical professionals typi-
cally diagnose physical illness and disease in children. In
cases of illness and injury, children will undergo a thor-
ough physical examination and patient history. Diag-
nostic tests may be performed as appropriate. In cases of
mental or emotional disorders, a psychologist or other
mental healthcare professional will meet with the patient
to conduct an interview and take a detailed social and
medical history. Interviews with a parent or guardian
may also be part of the diagnostic process. The physician
may also administer one or more psychological tests
(also called clinical inventories, scales, or assessments).

Treatment

Medications may be prescribed to treat certain child-
hood illnesses. Proper dosage is particularly important
with infants and children, as medications such as aceta-
minophen can be toxic in excessive amounts. Parents
and caregivers should always follow the instructions for
use that accompany medications, and inform the child’s
pediatrician if the child is taking any other drugs or vita-
mins to prevent potentially negative drug interactions.
Any side effects or adverse reactions to medication
should be reported to the child’s physician. If antibiotics
are prescribed, the full course should always be taken.

Other treatments for childhood illness and/or injuries
include, but are not limited to, nutritional therapy, physical
therapy, respiratory therapy, medical devices (e.g., hear-
ing aids, glasses, braces), and in some cases, surgery.

Counseling is typically a front-line treatment for
psychological disorders. Therapy approaches include
psychotherapy, cognitive therapy, behavioral therapy,
family counseling, and group therapy. Therapy or coun-
seling may be administered by social workers, nurses,
licensed counselors and therapists, psychologists, or psy-
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Leading Causes Of lliness/Injury In Adolescents

Mental health issues (substance abuse, depression, etc.)
Sexually transmitted infections

Acquired immunodeficiency syndrome (AIDS)

Eating disorders

Trauma (this could be anything from sports-related injuries to gunshot wounds; alcohol or other drug abuse is frequently a factor)

chiatrists. Psychoactive medication may also be pre-
scribed for symptom relief in children and adolescents
with mental disorders.

Support groups may also provide emotional support
for children with chronic illnesses or mental disorders.
This approach, which allows individuals to seek advice
and counsel from others in similar circumstances, can be
extremely effective, especially in older children who
look towards their peers for guidance and support.

Speech therapy may be helpful to children with
developmental delays in language acquisition. Children
with learning disorders can benefit from special educa-
tion therapy.

Alternative treatment

Therapeutic approaches that encourage self-discov-
ery and empowerment may be useful in treating some
childhood emotional traumas and mental disorders. Art
therapy, the use of the creative process to express and
understand emotion, encompasses a broad range of
humanistic disciplines, including visual arts, dance,
drama, music, film, writing, literature, and other artistic
genres. It can be particularly effective in children who
may have difficulty gaining insight to emotions and
thoughts they are otherwise incapable of expressing.

Certain mild herbal remedies may also be safely
used with children, such as ginger (Zingiber officinale)
tea for nausea and aloe vera salve for burns. Parents and
caregivers should always consult their healthcare
provider before administering herbs to children.

Prognosis

The prognosis for childhood health problems varies
widely. In general, early detection and proper treatment
can greatly improve the odds of recovery from many
childhood ailments.

Some learning disabilities and mild developmental
disorders can be overcome or greatly improved through
the therapies discussed above. However, as of early 2001,
there was no known medical treatment or pharmacologi-
cal therapy that is capable of completely eliminating all
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of the symptoms associated with pervasive developmen-
tal disorder (PDD), autism spectrum disorder, and mental
retardation. Mental illnesses such as schizophrenia and
bipolar disorder are also chronic, lifelong disorders,
although their symptoms can often be well-controlled
with medication.

Prevention

Parents can take some precautions to ensure the
safety of their children. Childproofing the home, follow-
ing a recommended immunization schedule, educating
kids on safety, learning CPR, and taking kids for regular
well-child check-ups can help to protect against physical
harm. In addition, encouraging open communication
with children can help them grow both emotionally and
socially. Providing a loving and supportive home envi-
ronment can help to nurture an emotionally healthy child
who is independent, self-confident, socially skilled,
insightful, and empathetic towards others.

Because they are still developing motor skills, kids
can be particularly accident prone. Observe the following
safety rules to protect children from injury:

» Helmets and padding. Children should always wear a
properly fitted helmet and appropriate protective gear
when riding a bike, scooter, or similar equipment or
participating in sports. They should also ride on desig-
nated bike paths whenever possible, and learn bicycle
safety rules (i.e., ride with traffic, use hand signals).

Playground safety. Swing sets and other outdoor play
equipment should be well-maintained have at least 12
in (30 cm) of loose fill materials (e.g., sand, wood
chips) underneath to cushion falls, and children should
always be properly supervised at play.

Stay apprised of recalls. Children’s toys, play equip-
ment, and care products are frequently involved in
product recalls. The U.S. Consumer Safety Products
Commission (CSPC) is the agency responsible for
tracking these recalls (see Resources below).

Stay safe in the car. Up to 85% of children’s car seats
are improperly installed and/or used. Infants should
always be in a rear-facing car seat until they are over 12
months of age and weigh more than 20 Ib (9 kg). Never
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Children’s health

Leading Causes Of Death In Adolescents

Motor vehicle crashes
Suicide (numbers 2 and 3 are approximately equal)
Homicide

Drowning

Poisoning (which includes accidental poisonings due to alcohol or other drug overdose)

put an infant or car seat in a front passenger seat that
has an air bag. Once they outgrow their forward facing
car seats, children between the ages of four and eight
who weigh between 40-80 1b (18-36 kg) should ride in
a booster seat. Every child who rides in a car over this
age and weight should buckle up with a properly fitted
lap and shoulder belt.

Teach children pedestrian safety. Younger children
should never be allowed to cross the street by them-
selves, and older kids should know to follow traffic
signs and signals, cross the street at the corner, and look
both ways before stepping off the curb.

Teach children about personal safety. Kids should know
what to do in case they get lost or are approached by a
stranger. It is also imperative that parents talk openly
with their children about their body and sexuality, and
what behavior is inappropriate, to protect them against
sexual predators.

Child-proofing the household is also an important
step towards keeping kids healthy. To make a house a
safe home:

» Ban guns. Accidental shootings in the home injure an
estimated 1,500 children under age 14 each year. If a
gun must be in the home, it should be securely locked
in a tamper proof box or safe.

» Keep all matches, lighters, and flammable materials
properly stored and out of the reach of children.

» Make sure hot water heaters are set to 120 degrees or
below to prevent scalding injuries.

* Equip the home with working fire extinguishers and
smoke alarms, and teach children what to do in case of
fire.

* Secure all medications (including vitamins, herbs, and
supplements), hazardous chemicals, and poisonous
substances (including alcohol and tobacco).

* Don’t smoke. Aside from causing cancer and other
health problems in smokers, second-hand smoke is haz-
ardous to a child’s health.

» Keep small children away from poisonous plants out-
doors, and remove any indoor plants that are toxic.
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* Post the phone numbers of poison control and the pedi-
atrician near the phone, and teach children about dial-
ing 9-1-1 for emergencies.

* Children under age five should never be left alone in the
bathtub, wading pool, or near any standing water
source (including an open toilet). Drowning is the lead-
ing cause of death by injury for children between the
ages of one and four.

* Remove lead paint. Lead is a serious health hazard for
children, and houses built before 1978 should be tested
for lead paint. If lead is found, the paint should be
removed using the appropriate safety precautions.

These safety guidelines are not all-inclusive, and
there are many age-specific safety precautions that par-
ents and guardians of children should observe. For exam-
ple, infants should never be left with a propped-up bottle
in their mouths or given small play items because of the
choking hazards involved.

Resources

BOOKS

Holtzman, Debra Smiley. The Panic Proof Parent. Chicago:
NTC/Contemporary, 2000.

Pasquariello Jr., Patrick S. ed. The Children’s Hospital of
Philadelphia: Book of Pregnancy and Child Care. New
York: John Wiley & Sons, Inc., 1999.

White, Linda, and Sunny Mavor. Kids, Herbs, and Health.
Loveland, CO: Interweave Press, 1998.

ORGANIZATIONS

National Institute of Mental Health. 6001 Executive Boulevard,
Rm. 8184, MSC 9663, Bethesda, MD 20892-9663. (301)
443-4513.

National SAFE KIDS Campaign. Children’s National Medical
Center. (202) 662-0600. <http://www.safekids.org>.

U.S. Consumer Products Safety Commission (CPSC). 4330
East-West Highway, Bethesda, MD 20814-4408. (800)
638-2772. <http://www.cpsc.gov>.

Paula Ford-Martin

Chinese traditional herbal medicine see
Traditional Chinese herbalism
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Chinese traditional medicine see Traditional
Chinese medicine

I Chiropractic
Definition

Chiropractic is from Greek words meaning done by
hand. It is grounded in the principle that the body can
heal itself when the skeletal system is correctly aligned
and the nervous system is functioning properly. To
achieve this, the practitioner uses his or her hands or an
adjusting tool to perform specific manipulations of the
vertebrac. When these bones of the spine are not correct-
ly articulated, resulting in a condition known as subluxa-
tion, the theory is that nerve transmission is disrupted
and causes pain and illness manifested in the back as
well as other areas of the body.

Chiropractic is one of the most popular alternative
therapies currently available. Some would say it now
qualifies as mainstream treatment as opposed to comple-
mentary medicine. Chiropractic treatment is covered by
many insurance plans. It has become well-accepted treat-
ment for acute pain and problems of the spine, including
lower back pain and whiplash. Applications beyond that
scope are not supported by current evidence, although
there are ongoing studies into the usefulness of chiroprac-
tic for such problems as ear infections, dysmenorrhea,
infant colic, migraine headaches, and other conditions.

Purpose

Most people will experience back pain at some time
in their lives. Injuries due to overexertion and poor pos-
ture are among the most common. Depending on the
cause and severity of the condition, options for treatment
may include physical therapy, rest, medications, surgery,
or chiropractic care. Chiropractic treatment carries none
of the risks of surgical or pharmacologic treatment. Prac-
titioners use a holistic approach to health, which is
appreciated by most patients. The goal is not merely to
relieve the present ailment, but to analyze the cause and
recommend appropriate changes of lifestyle to prevent
the problem from recurring again. They believe in a
risk/benefit analysis before use of any intervention. The
odds of an adverse outcome are extremely low. Chiro-
practic has proven in several studies to be less expensive
than many more traditional routes such as outpatient
physical therapy. Relief from some neuromuscular prob-
lems is immediate, although a series of treatments is like-
ly to be required to maintain the improvement. Spinal
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manipulation is an excellent option for acute lower back
pain, and may also relieve neck pain as well as other
musculoskeletal pain. Although most back pain will sub-
side eventually with no treatment at all, chiropractic
treatment can significantly shorten the time it takes to get
relief. Some types of headache can also be successfully
treated by chiropractic.

Description
Origins

Spinal manipulation has a long history in many cul-
tures but Daniel D. Palmer is the founder of modern chi-
ropractic theory, dating back to the 1890s. A grocer and
magnetic healer, he applied his knowledge of the nervous
system and manual therapies in an unusual situation. One
renowned story concerns Harvey Lillard, a janitor in the
office where Palmer worked. The man had been deaf for
17 years, ever since he had sustained an injury to his
upper spine. Palmer performed an adjustment on a painful
vertebra in the region of the injury and Lillard’s hearing
was reputedly restored. Palmer theorized that all commu-
nication from the brain to the rest of the body passes
through the spinal canal, and areas that are poorly aligned
or under stress can cause physical symptoms both in the
spine and in other areas of the body. Thus the body has
the innate intelligence to heal itself when unencumbered
by spinal irregularities causing nerve interference. After
his success with Lillard, other patients began coming to
him for care, and responded well to adjustments. This
resulted in Palmer’s further study of the relationship
between an optimally functional spine and normal health.

Palmer founded the first chiropractic college in
1897. His son, B. J. Palmer, continued to develop chiro-
practic philosophy and practice after his father’s death.
B. J. and other faculty members were divided over the
role of subluxation in disease. B. J. saw it as the cause of
all disease. The others disagreed and sought a more ratio-
nal way of thinking, thus broadening the base of chiro-
practic education. From 1910-1920, many other chiro-
practic colleges were established. Other innovators,
including John Howard, Carl Cleveland, Earl Home-
wood, Joseph Janse, Herbert Lee, and Claude Watkins,
also helped to advance the profession.

The theories of the Palmers receive somewhat
broader interpretation today. Many chiropractors believe
that back pain can be relieved and health restored
through chiropractic treatment even in patients who do
not have demonstrable subluxations. Scientific develop-
ment and research of chiropractic is gaining momentum.
The twenty-first century will likely see the metaphysical
concepts such as innate intelligence give way to more
scientific proofs and reform.
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Chiropractic

An example of a McTimoney chiropractic technique on
patient’s lumbar vertebra. The McTimoney chiropractic is a
system of adjustment by hand of displacements of the
spinal column and bones. It can also be applied to animals.
(Photograph by Francoise Sauze, Custom Medical Stock Photo.
Reproduced by permission.)

Many people besides the Palmers have contributed
to the development of chiropractic theory and technique.
Some have gone on to create a variety of procedures and
related types of therapy that have their roots in chiroprac-
tic, including McTimoney-Corley chiropractic, cran-
iosacral manipulation, naprapathy, and applied kinesiol-
ogy. Osteopathy is another related holistic discipline
that utilizes spinal and musculoskeletal manipulation as a
part of treatment, but osteopathic training is more similar
in scope to that of an M.D.

Initial visit
An initial chiropractic exam will most often include a
history and a physical. The patient should be asked about

what the current complaint is, whether there are chronic
health problems, family history of disease, dietary habits,
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medical care received, and any medications currently
being taken. Further, the current complaint should be
described in terms of how long it has been a problem,
how it has progressed, and whether it is the result of an
injury or occurred spontaneously. Details of how an
injury occurred should be given. The physical exam
should evaluate by observation and palpation whether the
painful area has evidence of inflammation or poor align-
ment. Range of motion may also be assessed. In the spine,
either hypomobility (fixation) or hypermobility may be a
problem. Laboratory analysis is helpful in some cases to
rule out serious infection or other health issues that may
require referral for another type of treatment. Many prac-
titioners also insist on x rays during the initial evaluation

Manipulation

When spinal manipulation is employed, it is generally
done with the hands, although some practitioners may use
an adjusting tool. A classic adjustment involves a high
velocity, low amplitude thrust that produces a usually
painless popping noise, and improves the range of motion
of the joint that was treated. The patient may lie on a spe-
cially designed, padded table that helps the practitioner to
achieve the proper positions for treatment. Some adjust-
ments involve manipulating the entire spine, or large por-
tions of it, as a unit; others are small movements designed
to affect a single joint. Stretching, traction, and slow
manipulation are other techniques that can be employed to
restore structural integrity and relieve nerve interference.

Length of treatment

The number of chiropractic treatments required will
vary depending on several factors. Generally longer-term
treatment is needed for conditions that are chronic,
severe, or occur in conjunction with another health prob-
lem. Patients who are not in overall good health may also
have longer healing times. Some injuries will inherently
require more treatments than others in order to get relief.
Care is given in three stages. Initially appointments are
more frequent with the goal of relieving immediate pain.
Next, the patient moves into a rehabilitative stage to con-
tinue the healing process and help to prevent a relapse.
Finally, the patient may elect periodic maintenance, or
wellness treatments, along with lifestyle changes if need-
ed in order to stay in good health.

Follow-up care

Discharge and follow-up therapy are important. If an
injury occurred as a result of poor fitness or health, a pro-
gram of exercise or nutrition should be prescribed.
Home therapy may also be recommended, involving
such things as anti-inflammatory medication and appli-
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cations of heat or ice packs. Conscious attention to pos-
ture may help some patients avoid sustaining a similar
injury in the future, and the chiropractor should be able
to discern what poor postural habits require correction. A
sedentary lifestyle, particularly with a lot of time spent
sitting, is likely to contribute to poor posture and may
predispose a person to back pain and injury.

Types of practitioners

Some practitioners use spinal manipulation to the
exclusion of all other modalities, and are known as
straight chiropractors. Others integrate various types of
therapy such as massage, nutritional intervention, or
treatment with vitamins, herbs, or homeopathic reme-
dies. They also embrace ideas from other health care tra-
ditions. This group is known as mixers. The vast majority
of chiropractors, perhaps 85%, fall in this latter category.

Preparations

Patients should enter the chiropractic clinic with an
open mind. This will help to achieve maximum results.

Precautions

Chiropractic is not an appropriate therapy for dis-
eases that are severely degenerative and may require
medication or surgery. Many conditions of the spine are
amenable to manipulative treatment, but that does not
include fractures. The practitioner should be informed
in advance if the patient is on anticoagulants, or has
osteoporosis or any other condition that may weaken the
bones. There are other circumstances that would con-
traindicate chiropractic care, and these should be detect-
ed in the history or physical exam. In addition to frac-
tures, Down syndrome, some congenital defects, and
some types of cancer are a few of the things that may
preclude spinal manipulation. On rare occasions, a frac-
ture or dislocation may occur. There is also a very slim
possibility of experiencing a stroke as a result of spinal
manipulation, but estimates are that it is no more fre-
quent than 2.5 occurrences per one million treatments.

Be wary of chiropractors who insist on costly x rays
and repeated visits with no end in sight. Extensive use is
not scientifically justifiable, especially in most cases of
lower back pain. There are some circumstances when x
rays are indicated, including acute or possibly severe
injuries such as those that might result from a car accident.

Side effects

It is not uncommon to have local discomfort in the
form of aches, pains, or spasms for a few days following
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DANIEL PALMER (1845-1913)

Chiropractic inventor, Daniel David Palmer, was
born on March 7, 1845, in Toronto, Ontario. He was
one of five siblings, the children of a shoemaker and his
wife, Thomas and Katherine Palmer. Daniel Palmer and
his older brother fell victim to wanderlust and left Cana-
da with a tiny cash reserve in April 1865. They immi-
grated to the United States on foot, walking for 30 days
before arriving in Buffalo, New York. They traveled by
boat through the St. Lawrence Seaway to Detroit, Michi-
gan. There they survived by working odd jobs and sleep-
ing on the dock. Daniel Palmer settled in What Cheer,
lowa, where he supported himself and his first wife as a
grocer and fish peddler in the early 1880s. He later
moved to Davenport, lowa, where he raised three
daughters and one son.

Palmer was a man of high curiosity. He investigated
a variety of disciplines of medical science during his
lifetime, many of which were in their infancy. He was
intrigued by phrenology and assorted spiritual cults, and
for nine years he investigated the relationship between
magnetism and disease. Palmer felt that there was one
thing that caused disease. He was intent upon discover-
ing this one thing, or as he called it: the great secret.

In September 1895, Palmer purported to have cured
a deaf man by placing pressure on the man’s displaced
vertebra. Shortly afterward Palmer claimed to cure
another patient of heart trouble, again by adjusting a dis-
placed vertebra. The double coincidence led Palmer to
theorize that human disease might be the result of dislo-
cated or luxated bones, as Palmer called them. That
same year he established the Palmer School of Chiro-
practic where he taught a three-month course in the sim-
ple fundamentals of medicine and spinal adjustment.

Palmer, who was married six times during his life,
died in California in 1913; he was destitute. His son,
Bartlett Joshua Palmer, successfully commercialized the
practice of chiropractic.

a chiropractic treatment. Some patients may also experi-
ence mild headache or fatigue that resolves quickly.

Research and general acceptance

As recently as the 1970s, the American Medical
Association (a national group of medical doctors) was
quite hostile to chiropractic, which it deemed a cult.
AMA members were advised that it was unethical to be
associated with chiropractors. Fortunately that has
changed, and as of 2000, many allopathic or traditionally
trained physicians enjoy cordial referral relationships
with chiropractors. The public is certainly strongly in
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KEY TERMS

Adjustment—A very specific type of manipulation
of the spine designed to return it to proper struc-
tural and functional form.

Allopathic—Conventional practice of medicine
generally associated with M.D. physicians.

Dysmenorrhea—Painful menstruation.

Osteoporosis—A condition of decreased bone
density, causing increased bone fragility, that is
most common in elderly women.

Subluxation—Misalignment between vertebrae
that structurally and functionally impairs nerve
function.

favor of chiropractic treatment. An estimated 15% of
people in the United States used chiropractic care in
1997. Chiropractors see the lion’s share of all patients
who seek medical help for back problems.

Research has also supported the use of spinal manip-
ulation for acute low back pain. There is some anecdotal
evidence recommending chiropractic treatment for ail-
ments unrelated to musculoskeletal problems, but there is
not enough research-based data to support this. On the
other hand, a chiropractor may be able to treat problems
and diseases unrelated to the skeletal structure by
employing therapies other than spinal manipulation.

Although many chiropractors limit their practice to
spine and joint problems, others claim to treat disorders
that are not closely related to the back or musculoskeletal
system. These include asthma, bed-wetting, bronchitis,
coughs, dizziness, dysmenorrhea, earache, fainting,
headache, hyperactivity, indigestion, infertility,
migraine, pneumonia, and issues related to pregnancy.
There are at least three explanations for possible efficacy
for these conditions. One is that the problem could be
linked to a nerve impingement, as may be possible with
bed-wetting, dizziness, fainting, and headache. In a sec-
ond group, chiropractic treatment may offer some relief
from complicating pain and spasms caused by the dis-
ease process, as with asthma, bronchitis, coughs, and
pneumonia. The discomforts of pregnancy may also be
relieved with gentle chiropractic therapy. A third possi-
bility is that manipulation or use of soft-tissue techniques
may directly promote improvement of some conditions.
One particular procedure, known as the endonasal tech-
nique, is thought to help the eustachian tube to open and
thus improve drainage of the middle ear. The tube is
sometimes blocked off due to exudates or inflammatory
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processes. This can offer significant relief from earaches.
Some headaches also fall in this category, as skilled use
of soft tissue techniques and adjustment may relieve the
muscle tension that may initiate some headaches.

Dysmenorrhea, hyperactivity, indigestion, and infer-
tility are said to be relieved as a result of improved flow
of blood and nerve energy following treatment. Evidence
for this is anecdotal at best, but manipulation is unlikely
to be harmful if causes treatable by other modalities have
been ruled out.

For conditions such as cancer, fractures, infectious
diseases, neurologic disease processes, and anything that
may cause increased orthopedic fragility, chiropractic
treatment alone is not an effective therapy, and may even
be harmful in some cases. Those who have known circu-
latory problems, especially with a history of thrombosis,
should not have spinal manipulation.
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Chlamydial infections see Chlamydial
pneumonia; Epididymitis;
Nongonococcal urethritis; Sexually
transmitted diseases

I Chlamydial pneumonia
Definition

Chlamydial pneumonia refers to one of several
types of pneumonia that can be caused by various types
of the bacteria known as Chlamydia.
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Description

Pneumonia is an infection of the lungs. The air sacs
(alveoli) and/or the tissues of the lungs become swollen,
and the alveoli may fill with pus or fluid. This prevents the
lungs from taking in sufficient oxygen, which deprives the
blood and the rest of the body’s tissues of oxygen.

There are three major types of Chlamydia: Chlamy-
dia psittaci, Chlamydia pneumoniae, and Chlamydia tra-
chomatis. Each of these has the potential to cause a type
of pneumonia.

Causes and symptoms

Chlamydia trachomatis is a major cause of sexually
transmitted diseases (called nongonococcal urethritis
and pelvic inflammatory disease). When a woman with
an active chlamydial infection gives birth to a baby, the
baby may aspirate (suck into his or her lungs) some of
the mother’s bacteria-laden secretions while passing
through the birth canal. This can cause a form of relative-
ly mild pneumonia in the newborn, occurring about two
to six weeks after delivery.

Chlamydia psittaci is a bacteria carried by many
types of birds, including pigeons, canaries, parakeets, par-
rots, and some gulls. Humans acquire the bacteria through
contact with dust from bird feathers, bird droppings, or
from the bite of a bird carrying the bacteria. People who
keep birds as pets or who work where birds are kept have
the highest risk for this type of pneumonia. This pneumo-
nia, called psittacosis, causes fever, cough, and the pro-
duction of sputum containing pus. This type of pneumo-
nia may be quite severe, and is usually more serious in
older patients. The illness can last several weeks.

Chlamydia pneumoniae usually causes a type of rel-
atively mild “walking pneumonia.” Patients experience
fever and cough. This type of pneumonia is called a
“community-acquired pneumonia” because it is easily
passed from one member of the community to another.

Diagnosis

Laboratory tests indicating the presence of one of
the strains of Chlamydia are sophisticated, expensive,
and performed in only a few laboratories across the
country. For this reason, doctors diagnose most cases of
chlamydial pneumonia by performing a physical exami-
nation of the patient, and noting the presence of certain
factors. For instance, if the mother of a baby sick with
pneumonia is positive for a sexually transmitted disease
caused by Chlamydia trachomatis, the diagnosis is obvi-
ous. History of exposure to birds in a patient sick with
pneumonia suggests that Chlamydia psittaci may be the
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A transmission electron microscopy (TEM) of a sectioned
Chlamydia pneumoniae bacterium. (Photograph by Dr. Kari
Lounatmaa, Custom Medical Stock Photo. Reproduced by per-
mission.)

culprit. A mild pneumonia in an otherwise healthy per-
son is likely to be a community-acquired walking pneu-
monia, such as that caused by Chlamydia pneumoniae.

Treatment

Treatment varies depending on the specific type of
Chlamydia causing the infection. A newborn with
Chlamydia trachomatis improves rapidly with ery-
thromycin. Chlamydia psittaci infection is treated with
tetracycline, bed rest, oxygen supplementation, and
codeine-containing cough preparations. Chlamydia
pneumoniae infection is treated with erythromycin.

Prognosis

The prognosis is generally excellent for the newborn
with Chlamydia trachomatis pneumonia. Chlamydia
psittaci may linger, and severe cases have a death rate of
as high as 30%. The elderly are hardest hit by this type of
pneumonia. A young, healthy person with Chlamydia
pneumoniae has an excellent prognosis. In the elderly,
however, there is a 5-10% death rate from this infection.

Prevention

Prevention of Chlamydia trachomatis pneumonia
involves recognizing the symptoms of genital infection in
the mother and treating her prior to delivery of her baby.
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Choking

KEY TERMS

Alveoli—The small air sacs clustered at the ends
of the bronchioles in the lungs, in which oxygen-
carbon dioxide exchange takes place.

Aspiration—When solids or liquids that should be
swallowed into the stomach are instead breathed
into the respiratory system, or when substances
from the outside environment are accidentally
breathed into the lungs.

Sputum—Material produced within the alveoli in
response to an infectious or inflammatory process.

Chlamydia psittaci can be prevented by warning peo-
ple who have birds as pets, or who work around birds, to
be careful to avoid contact with the dust and droppings of
these birds. Sick birds can be treated with an antibiotic in
their feed. Because people can contract psittacosis from
each other, a person sick with this infection should be
kept in isolation, so as not to infect other people.

Chlamydia pneumoniae 1is difficult to prevent
because it is spread by respiratory droplets from other
sick people. Because people with this type of pneumonia
do not always feel very sick, they often continue to
attend school, go to work, and go to other public places.
They then spread the bacteria in the tiny droplets that are
released into the air during coughing. Therefore, this
pneumonia is very difficult to prevent and often occurs in
outbreaks within communities.
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Chlorhexidine see Antibiotics, topical
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Chloroquine see Antimalarial drugs
Chlorzoxazone see Muscle relaxants

I Choking
Definition

Choking is the inability to breathe because the tra-
chea is blocked, constricted, or swollen shut.

Description

Choking is a medical emergency. When a person is
choking, air cannot reach the lungs. If the airways cannot
be cleared, death follows rapidly.

Anyone can choke, but choking is more common in
children than in adults. Choking is a common cause of
accidental death in young children who are apt to put toys
or coins in their mouths, then unintentionally inhale them.
About 3,000 adults die each year from choking on food.

People also choke because infection causes the
throat tissue to swell shut. It is believed that this is what
caused George Washington’s death. Allergic reactions
can also cause the throat to swell shut. Acute allergic
reactions are called anaphylactic reactions and may be
fatal. Strangulation puts external pressure on the trachea
causing another form of choking.

Finally, people can choke from obstructive sleep
apnea. This is a condition where tissues of the body
obstruct the airways during sleep. Sleep apnea is most
common in obese men who sleep on their backs. Smok-
ing, heavy alcohol use, lung diseases such as emphyse-
ma, and an inherited tendency toward a narrowed airway
and throat all increase the risk of choking during sleep.

Causes and symptoms

There are three reasons why people choke. These are:
» mechanical obstruction
* tissue swelling
« crushing of the trachea

Regardless of the cause, choking cuts off the air sup-
ply to the lungs. Indications that a person’s airway is
blocked include:

« the person cannot speak or cry out
« the person’s face turns blue from lack of oxygen

« the person desperately grabs at his or her throat
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« the person has a weak cough and labored breathing that
produces a high-pitched noise

« the person has all of the above symptoms, then becomes
unconscious

« during sleep, the person has episodes of gasping, paus-
es in breathing, and sudden awakenings.

Diagnosis

Diagnosing choking due to mechanical obstruction
is straightforward, since the symptoms are obvious even
to an untrained person. In choking due to infection, the
person, usually a child, will have a fever and signs of ill-
ness before labored breathing begins. If choking is due to
an allergic reaction to medication or insect bites, the per-
son’s earlobes and face will swell, giving an external sign
that internal swelling is also occurring.

Choking due to sleep apnea is usually diagnosed on
reports of symptoms by the person’s sleep partner. There
are also alarm devices to detect the occurrence of sleep
apnea. Eventually sleep may be interrupted so frequently
that daytime drowsiness becomes a problem.

Treatment

Choking, except during sleep apnea, is a medical
emergency. If choking is due to allergic reaction or infec-
tion, people should summon emergency help or go
immediately to an emergency room. If choking is due to
obstructed airways, the Heimlich maneuver (an emer-
gency procedure in which a person is grasped from
behind in order to forcefully expel the obstruction)
should be performed immediately. In severe cases a tra-
cheotomy (an incision into the trachea through the neck
below the larynx) must be performed.

Patients who suffer airway obstruction during sleep
can be treated with a device similar to an oxygen mask
that creates positive airway pressure and delivers a mix-
ture of oxygen and air.

Prognosis

Many people are treated successfully for choking
with no permanent effects. However, if treatment is
unsuccessful, the person dies from lack of oxygen. In
cases where the ariway is restored after the critical period
passes, there may be permanent brain damage.

Prevention

Watching children carefully to keep them from
putting foreign objects in their mouth and avoiding giv-
ing young children food like raisins, round slices of hot
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KEY TERMS

Trachea—The windpipe. A tube extending from
below the voice box into the chest where it splits
into two branches, the bronchi, that go to each
lung.

Tracheotomy—The surgical creation of an open-
ing in the trachea that functions as an alternative
airway so that the patient may breathe.

dogs, and grapes can reduce the chance of choking in
children. Adults should avoid heavy alcohol consump-
tion when eating and avoid talking and laughing with
food in their mouths. The risk of obstructive sleep apnea
choking can be reduced by avoiding alcohol, tobacco
smoking, tranquilizers, and sedatives before bed.

Resources
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I Cholangitis
Definition

The term cholangitis means inflammation of the bile
ducts. The term applies to inflammation of any portion of
the bile ducts, which carry bile from the liver to the gall-
bladder and intestine. The inflammation is produced by
bacterial infection or sometimes other causes.

Description

Bile, which is needed for digestion, is produced in
the liver and then enters the common bile duct (CBD)
through the hepatic ducts. Bile enters the gallbladder
between meals, when the muscle or sphincter that con-
trols flow of bile between the CBD and intestine is
closed. During this period, bile accumulates in the CBD;
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Cholangitis

the pressure in the CBD rises, as would a pipe closed off
at one end. The increase in pressure eventually causes the
bile to flow into the gallbladder. During meals, the gall-
bladder contracts and the sphincter between the gallblad-
der and intestine relaxes, permitting bile to flow into the
intestine and take part in digestion.

Bile that has just been produced by the liver is sterile
(free of bacteria). This is partly due to its antibacterial
properties; these are produced by the immunoglobulins
(antibodies) secreted in bile, the bile acids which inhibit
bacterial growth themselves, and mucus.

A small number of bacteria may be present in the bile
ducts and gallbladder, getting there by moving backward
from the intestine, which unlike the bile ducts, contains
large numbers of bacteria. The normal flow of bile out of
the ducts and into the intestine also helps keep too many
organisms from multiplying. Bacteria also reach the bile
ducts from the lymph tissue or from the blood stream.

When the passage of bile out of the ducts is blocked,
the few bacteria that are there rapidly reproduce. A par-
tial blockage to the flow of bile can occur when a stone
from the gallbladder blocks the duct, and also allows
bacteria to flow back into the CBD, and creates ideal
conditions for their growth. Tumors, on the other hand,
cause a more complete blockage of bile flow, both in and
out, so fewer infections occur. The reproducing organ-
isms are often able to enter the bloodstream and infect
multiple organs such as the liver and heart valves.

Another source of inflammation of the bile ducts
occurs in diseases of altered immunity, known as “autoim-
mune diseases.” In these diseases, the body fails to recog-
nize certain cells as part of its normal composition. The
body thinks these cells are foreign and produces antibod-
ies to fight them off, just as it fights against bacteria and
viruses. Primary sclerosing cholangitis is a typical exam-
ple of an autoimmune disease involving the bile ducts.

Causes and symptoms

As noted above, the two things that are needed for
cholangitis to occur are: 1) obstruction to bile flow, and
2) presence of bacteria within the bile ducts. The most
common cause of cholangitis is infection of the bile
ducts due to blockage by a gallstone. Strictures (portions
of ducts that have become narrow) also function in the
same way. Strictures may be due to congenital (birth)
abnormalities of the bile ducts, form as a result of injury
to the bile duct (such as surgery, trauma), or result from
inflammation that leads to scar tissue and narrowing.

The bacterium most commonly associated with infec-
tion of the bile ducts is Escherichia coli (E. coli) which is a
normal inhabitant of the intestine. In some cases, more
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than one type of bacteria is involved. Patients with AIDS
can develop infection of narrowed bile ducts with unusual
organisms such as Cryptosporidium and others.

The three symptoms present in about 70% of patients
with cholangitis are abdominal pain, fever, and jaundice.
Some patients only have chills and fever with minimal
abdominal symptoms. Jaundice or yellow discoloration of
the skin and eyes occurs in about 80% of patients. The
color change is due to bile pigments that accumulate in the
blood and eventually in the skin and eyes.

Inflammation due to the autoimmune disease prima-
ry sclerosing cholangitis leads to multiple areas of nar-
rowing and eventual infection. Tumors can block the bile
duct and also cause cholangitis, but as noted, infection is
relatively infrequent; in fact cholangitis occurs in only
about one in six patients with tumors.

Another type of bile duct infection occurs mainly in
Southeast Asia and is known as recurrent pyogenic
cholangitis or Oriental cholangitis. It has also been iden-
tified in Asians immigrating to North America. Most
patients have stones in the bile ducts and/or gallbladder,
and many cases are associated with the presence of para-
sites within the ducts. The role of parasites in causing
infection is not clear. Many researchers believe that they
are just coincidental, and have nothing to do with the
stones or infection.

Diagnosis

The above symptoms alone are very suggestive of
cholangitis; however, it is important to determine the exact
cause and site of possible obstruction. This is because
attacks are likely to recur, and different causes require dif-
ferent treatments. For example, the treatment of cholangi-
tis due to a stone in the CBD is different from that due to
bile duct strictures. An elevated white blood count sug-
gests infection, but may be normal in 20% of patients.
Abnormal or elevated tests of liver function, such as biliru-
bin and others are also frequently present. The specific
bacteria is sometimes identified from blood cultures.

X-ray techniques

A number of x-ray techniques can make the diagno-
sis of bile duct obstruction; these include ultrasound and
computed tomography scans (CT scans). However,
ultrasound often cannot tell if an obstruction is due to a
stricture or stone, missing a stone in about half the cases.
CT scans have an even poorer record of stone detection.

Another method of diagnosing and sometimes treat-
ing the cause of bile duct obstruction or narrowing is
called percutaneous transhepatic cholangiography. In
this procedure, dye is injected into the ducts by means of
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KEY TERMS

Antibiotic—A medication that is designed to kill or
weaken bacteria.

Bilirubin—A pigment produced by the liver that is
excreted in bile which causes a yellow discol-
oration of the skin and eyes when it accumulates in
those organs. Bilirubin levels can be measured by
blood tests, and are most often elevated in patients
with liver disease or a blockage to bile flow.

Computed tomography scan (CT scan)—A special-
ized x-ray procedure in which cross-sections of the
area in question can be examined in detail. In eval-
uating the bile ducts, iodine-based dye is often
injected intravenously. The procedure is of greatest
value in diagnosing the complications of gallstones
(such as abscesses, pancreatitis) rather than docu-
menting the presence of a stone.

Endoscope—An endoscope as used in the field of
gastroenterology is a thin flexible tube which uses a
lens or miniature camera to view various areas of
the gastrointestinal tract. When the procedure is
performed to examine certain organs such as the
bile ducts or pancreas, the organs are not viewed
directly, but rather indirectly through the injection
of x-ray dye into the bile duct.

Endoscopy—The performance of an exam using an
endoscope is referred by the general term
endoscopy. Diagnosis through biopsies or other
means and therapeutic procedures can be done
with these instruments.

a needle placed into the liver. It is also used to drain bile
and relieve an obstruction.

ENDOSCOPIC TECHNIQUES. An endoscope is a thin
flexible tube that uses a lens or mirror to look at various
parts of the gastrointestinal tract. Endoscopic retro-
grade cholangiopancreatography (ERCP) can accu-
rately determine the cause and site of blockage. It also
has the advantage of being able to treat the cause of
obstruction, by removing stones and dilating (stretching)
strictures. ERCP involves the injection of x-ray dye into
the bile ducts through an endoscope. Endoscopic ultra-
sound is another endoscopic alternative, but is not as
available as ERCP and is not therapeutic.

Treatment

The first aim is to control the bacterial infection.
Broad-spectrum antibiotics are usually used. If the
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Extracorporeal shock-wave lithotripsy (ESWL)—This
is a technique that uses high-pressure waves similar
to sound waves that can be “focused” on a very small
area, thereby fracturing small solid objects such as
gallstones, kidney stones, etc. The small fragments
can pass more easily and harmlessly into the intes-
tine or can be dissolved with medications.

Primary sclerosing cholangitis—A chronic disease
in which it is believed that the immune system fails
to recognize the cells that compose the bile ducts as
part of the same body, and attempts to destroy
them. It is not clear what exactly causes the disease,
but it is frequently associated with another inflam-
matory disease of the digestive tract, ulcerative coli-
tis. The inflammation of the ducts eventually pro-
duces formation of scar tissue, causing multiple
areas of narrowing (strictures) that block bile flow
and lead to bacterial infection. Liver transplant
gives the best chance for long-term survival.

Ultrasound—A non-invasive procedure based on
changes in sound waves of a frequency that cannot
be heard, but respond to changes in tissue composi-
tion. It requires no preparation and no radiation
occurs. It has become the “gold standard” for diag-
nosis of stones in the gallbladder, but is less accurate
in diagnosing stones in the bile ducts. Gallstones as
small as 2 mm can be identified. The procedure can
now also be done through an endoscope, greatly
improving investigation of the bile ducts.

infection does not come under control promptly, as noted
by decrease in fever and pain, then other methods to
relieve the obstruction and infection will be needed.
Either way, definitive treatment of the cause of bile duct
infection is the next step, and this has undergone revolu-
tionary changes in the past decade. Endoscopic, radi-
ographic and other techniques have made it possible to
successfully remove stones and dilate strictures that pre-
viously required surgical intervention, often with high
morbidity and mortality.

Radiologic and endoscopic techniques

Just as with diagnosis, treatment of cholangitis
involves a number of similar procedures that differ main-
ly in the way the bile ducts are entered. The aims of these
techniques are immediate relief of obstruction and infec-
tion as well as correction of any abnormalities that have
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caused them. It is important to realize that even with
endoscopy, x-ray dye is injected into the ducts and there-
fore the radiologist plays a role in both types of proce-
dures. When endoscopy is used, the muscle between the
intestine and bile duct is widened, to allow stones to
pass. This is called a sphincterotomy and is often enough
to relieve any obstruction and help clear infection. The
widening of the muscle is needed if other procedures
involving the bile duct are going to be performed.

The above techniques can be summarized as follows:

« Insertion of a catheter or thin flexible tube to drain bile
and relieve obstruction. When performed by insertion
of a needle into the liver the technique is called percuta-
neous transhepatic biliary drainage (PTBD); when per-
formed endoscopically the catheter exits through the
nose and is called a nasobiliary drain.

» Balloons can be inserted into the ducts with either
method to dilate strictures.

» Insertion of a prosthesis which is a rigid or flexible tube
designed to keep a narrowed area open; it is usually
placed after a stricture is dilated with a balloon.

* Removal of stones can be accomplished most often by
endoscopic techniques. A number of methods have
been developed to perform this including laser and con-
tact lithotripsy in which stones are fragmented by
high-energy waves.

Surgical treatment

Fortunately, with recent advances in the above meth-
ods, this is a last option. Nonetheless, about 5-10% of
patients will need to undergo surgical exploration of the
bile ducts.

In some instances, the bile duct is so narrowed due to
prior inflammation or tumor, that it needs connection to a
different area of the intestinal tract to drain. This is rather
complicated surgery and carries a mortality rate of 2%.

Other treatment

Extracorporeal shock-wave lithotripsy (ESWL) was
first used to break up kidney stones. The technique has
been extended to the treatment of gallstones, in both the
gallbladder and bile ducts. It is often combined with
endoscopic procedures to ease the passage of fragmented
stones, or oral medications that can dissolve the frag-
ments. Rarely, stones are also dissolved by instilling vari-
ous chemicals such as ether directly into the bile ducts.

Prognosis

The outlook for those with cholangitis has markedly
improved in the last several years due in large part to the
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development of the techniques described above. For those
patients whose episode of infection is caused by some-
thing other than a simple stone, the future is not as bright,
but still often responsive to treatment. Some patients with
autoimmune disease will need liver transplantation.

Prevention

This involves eliminating those factors that increase
the risk of infection of the bile ducts, mainly stones and
strictures. If it is medically possible, patients who have
their gallbladder and suffer a bout of cholangitis should
undergo surgical removal of the gallbladder and removal
of any stones.

For other patients, a variety of therapies as outlined
above, including dissolving small stones with bile acids,
are also available. A combination of several of these
methods is needed in some patients. Patients should dis-
cuss the risks and alternatives of these treatments with
their physicians.
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I Cholecystectomy
Definition

A cholecystectomy is the surgical removal of the
gallbladder. The two basic types of this procedure are
open cholecystectomy and the laparoscopic approach. It
is estimated that the laparoscopic procedure is currently
used for approximately 80% of cases.

Purpose

A cholecystectomy is performed to treat cholelithia-
sis and cholecystitis. In cholelithiasis, gallstones of
varying shapes and sizes form from the solid components
of bile. The presence of stones, often referred to as gall-
bladder disease, may produce symptoms of excruciating
right upper abdominal pain radiating to the right shoul-
der. The gallbladder may become the site of acute infec-
tion and inflammation, resulting in symptoms of upper
right abdominal pain, nausea and vomiting. This condi-
tion is referred to as cholecystitis. The surgical removal
of the gallbladder can provide relief of these symptoms.

Precautions

Although the laparoscopic procedure requires general
anesthesia for about the same length of time as the open
procedure, laparoscopy generally produces less postoper-
ative pain, and a shorter recovery period. The laparoscopic
procedure would not be preferred in cases where the gall-
bladder is so inflamed that it could rupture, or when adhe-
sions (additional fibrous bands of tissue) are present.

Description

The laparoscopic cholecystectomy involves the inser-
tion of a long narrow cylindrical tube with a camera on
the end, through an approximately 1 cm incision in the
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A surgeon performs a laparoscopic cholecystectomy on a
patient. (Custom Medical Stock Photo. Reproduced by permis-
sion.)

abdomen, which allows visualization of the internal
organs and projection of this image onto a video monitor.
Three smaller incisions allow for insertion of other instru-
ments to perform the surgical procedure. A laser may be
used for the incision and cautery (burning unwanted tis-
sue to stop bleeding), in which case the procedure may be
called laser laparoscopic cholecystectomy.

In a conventional or open cholecystectomy, the gall-
bladder is removed through a surgical incision high in the
right abdomen, just beneath the ribs. A drain may be insert-
ed to prevent accumulation of fluid at the surgical site.

Preparation

As with any surgical procedure, the patient will be
required to sign a consent form after the procedure is
explained thoroughly. Food and fluids will be prohibited
after midnight before the procedure. Enemas may be
ordered to clean out the bowel. If nausea or vomiting are
present, a suction tube to empty the stomach may be
used, and for laparoscopic procedures, a urinary drainage
catheter will also be used to decrease the risk of acciden-
tal puncture of the stomach or bladder with insertion of
the trocar (a sharp-pointed instrument).

Aftercare

Post-operative care for the patient who has had an open
cholecystectomy, as with those who have had any major
surgery, involves monitoring of blood pressure, pulse, respi-
ration and temperature. Breathing tends to be shallow
because of the effect of anesthesia, and the patient’s reluc-
tance to breathe deeply due to the pain caused by the prox-
imity of the incision to the muscles used for respiration. The
patient is shown how to support the operative site when
breathing deeply and coughing, and given pain medication
as necessary. Fluid intake and output is measured, and the
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Cholecystitis

KEY TERMS

Cholecystitis—Infection and inflammation of the
gallbladder, causing severe pain and rigidity in the
upper right abdomen.

Cholelithiasis—Also known as gallstones, these
hard masses are formed in the gallbladder or pas-
sages, and can cause severe upper right abdomi-
nal pain radiating to the right shoulder, as a result
of blocked bile flow.

Gallbladder—A hollow pear-shaped sac on the
under surface of the right lobe of the liver. Bile
comes to it from the liver, and passes from it to the
intestine to aid in digestion.

operative site is observed for color and amount of wound
drainage. Fluids are given intravenously for 24-48 hours,
until the patient’s diet is gradually advanced as bowel activi-
ty resumes. The patient is generally encouraged to walk 8
hours after surgery and is discharged from the hospital with-
in three to five days, with return to work approximately four
to six weeks after the procedure.

Care received immediately after laparoscopic cholecys-
tectomy is similar to that of any patient undergoing surgery
with general anesthesia. A unique post-operative pain may
be experienced in the right shoulder related to pressure from
carbon dioxide used through the laparoscopic tubes. This
pain may be relieved by laying on the left side with right
knee and thigh drawn up to the chest. Walking will also help
increase the body’s reabsorption of the gas. The patient is
usually discharged the day after surgery, and allowed to
shower on the second postoperative day. The patient is
advised to gradually resume normal activities over a three
day period, while avoiding heavy lifting for about 10 days.

Risks

Potential problems associated with open cholecys-
tectomy include respiratory problems related to location
of the incision, wound infection, or abscess formation.
Possible complications of laparoscopic cholecystectomy
include accidental puncture of the bowel or bladder and
uncontrolled bleeding. Incomplete reabsorption of the
carbon dioxide gas could irritate the muscles used in res-
piration and cause respiratory distress.
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I Cholecystitis
Definition

Cholecystitis refers to a painful inflammation of the
gallbladder’s wall. The disorder can occur a single time
(acute), or can recur multiple times (chronic).

Description

The gallbladder is a small, pear-shaped organ in the
upper right hand corner of the abdomen. It is connected
by a series of ducts (tube-like channels) to the liver, pan-
creas, and duodenum (first part of the small intestine). To
aid in digestion, the liver produces a substance called
bile, which is passed into the gallbladder. The gallblad-
der concentrates this bile, meaning that it reabsorbs some
of the fluid from the bile to make it more potent. After a
meal, bile is squeezed out of the gallbladder by strong
muscular contractions, and passes through a duct into the
duodenum. Due to the chemical makeup of bile, the con-
tents of the duodenum are kept at an optimal pH level for
digestion. The bile also plays an important part in allow-
ing fats within the small intestine to be absorbed.

Causes and symptoms

In about 95% of all cases of cholecystitis, the gall-
bladder contains gallstones. Gallstones are solid accu-
mulations of the components of bile, particularly choles-
terol, bile pigments, and calcium. These solids may
occur when the components of bile are not in the correct
proportion to each other. If the bile becomes overly con-
centrated, or if too much of one component is present,
stones may form. When these stones block the duct leav-
ing the gallbladder, bile accumulates within the gallblad-
der. The gallbladder continues to contract, but the bile
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cannot pass out of the gallbladder in the normal way.
Back pressure on the gallbladder, chemical changes from
the stagnating bile trapped within the gallbladder, and
occasionally bacterial infection, result in damage to the
gallbladder wall. As the gallbladder becomes swollen,
some areas of the wall do not receive adequate blood
flow, and lack of oxygen causes cells to die.

When the stone blocks the flow of bile from the liver,
certain normal byproducts of the liver’s processing of red
blood cells (called bilirubin) build up. The bilirubin is
reabsorbed into the bloodstream, and over time this biliru-
bin is deposited in the skin and in the whites of the eyes.
Because bilirubin contains a yellowish color, it causes a
yellowish cast to the skin and eyes that is called jaundice.

Gallstone formation is seen in twice as many women
as men, particularly those between the ages of 20 and 60.
Pregnant women, or those on birth control pills or estro-
gen replacement therapy have a greater risk of gallstones,
as do Native Americans and Mexican Americans. People
who are overweight, or who lose a large amount of
weight quickly are also at greater risk for developing
gallstones. Not all individuals with gallstones will go on
to have cholecystitis, since many people never have any
symptoms from their gallstones and never know they
exist. However, the vast majority of people with chole-
cystitis will be found to have gallstones. Rare causes of
cholecystitis include severe burns or injury, massive sys-
temic infection, severe illness, diabetes, obstruction by a
tumor of the duct leaving the gallbladder, and certain
uncommon infections of the gallbladder (including bac-
teria and worms).

Although there are rare reports of patients with
chronic cholecystitis who never experience any pain,
nearly 100% of the time cholecystitis will be diagnosed
after a patient has experienced a bout of severe pain in
the region of the gallbladder and liver. The pain may be
crampy and episodic, or it may be constant. The pain is
often described as pushing through to the right upper
back and shoulder. Because deep breathing increases the
pain, breathing becomes shallow. Fever is often present,
and nausea and vomiting are nearly universal. Jaundice
occurs when the duct leaving the liver is also obstructed,
although it may take a number of days for it to become
apparent. When bacterial infection sets in, the patient
may begin to experience higher fever and shaking chills.

Diagnosis

Diagnosis of cholecystitis involves a careful abdomi-
nal examination. The enlarged, tender gallbladder may be
felt through the abdominal wall. Pressure in the upper
right corner of the abdomen may cause the patient to stop
breathing in, due to an increase in pain. This is called
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A close-up view of an inflamed gallbladder. (Custom Medical
Stock Photo. Reproduced by permission.)

Murphy’s sign. Physical examination may also reveal an
increased heart rate and an increased rate of breathing.

Blood tests will show an increase in the white blood
count, as well as an increase in bilirubin. Ultrasound is
used to look for gallstones and to measure the thickness
of the gallbladder wall (a marker of inflammation and
scarring). A scan of the liver and gallbladder, with careful
attention to the system of ducts throughout (called the bil-
iary tree) is also used to demonstrate obstruction of ducts.

Rare complications of cholecystitis include:

 massive infection of the gallbladder, in which the gall-
bladder becomes filled with pus (called empyema)

« perforation of the gallbladder, in which the build-up of
material within the gallbladder becomes so great that
the wall of the organ bursts, with a resulting abdominal
infection called peritonitis

« formation of abnormal connections between the gall-
bladder and other organs (the duodenum, large intes-
tine, stomach), called fistulas

« obstruction of the intestine by a very large gallstone
(called gallstone ileus)

» emphysema of the gallbladder, in which certain bacte-
ria that produce gas infect the gallbladder, resulting in
stretching of the gallbladder and disruption of its wall
by gas

Treatment

Initial treatment of cholecystitis usually requires
hospitalization. The patient is given fluids, salts, and sug-
ars through a needle placed in a vein (intravenous or IV).
No food or drink is given by mouth, and often a tube,
called a nasogastric or NG tube, will need to be passed
through the nose and down into the stomach to drain out

779

snnsAaaoyd



Cholecystitis

KEY TERMS

Bile—A substance produced by the liver, and con-
centrated and stored in the gallbladder. Bile con-
tains many different substances, including bile
salts, cholesterol, and bilirubin. After a meal, the
gallbladder pumps bile into the duodenum (the
first part of the small intestine) to keep the intes-
tine’s contents at the appropriate pH for digestion,
and to help break down fats.

Bilirubin—Produced when red blood cells break
down. It is a yellowish color and when levels are
abnormally high, it causes the yellowish tint to
eyes and skin known as jaundice.

Cholecystectomy—An operation to remove the
gallbladder.

Cholecystotomy—An operation during which the
gallbladder is opened, gallstones are removed,
and excess bile is drained. The gallbladder is not
removed.

Duct—A tube through which various substances
can pass. These substances can travel through
ducts to another organ or into the bloodstream.

the excess fluids. If infection is suspected, antibiotics
are given.

Ultimately, treatment almost always involves removal
of the gallbladder, a surgery called cholecystectomy.
While this is not usually recommended while the patient is
acutely ill, patients with complications usually do require
emergency surgery (immediately following diagnosis)
because the death rate increases in these cases. Similarly,
those patients who have cholecystitis with no gallstones
have about a 50% chance of death if the gallbladder is not
quickly removed. Most patients, however, do best if
surgery is performed after they have been stabilized with
fluids, an NG tube, and antibiotics as necessary. When
this is possible, gallbladder removal is done within five to
six days of diagnosis. In patients who have other serious
medical problems that may increase the risks of gallblad-
der removal surgery, the surgeon may decide to leave the
gallbladder in place. In this case, the operation may
involve removing obstructing gallstones and draining
infected bile (called cholecystotomy).

Both cholecystectomy and cholecystotomy may be
performed via the classical open abdominal operation
(laparotomy). Tiny, “keyhole” incisions, a flexible scope,
and a laser device that shatters the stones (a laparoscopic
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laser) can be used to destroy the gallstones. The laparo-
scopic procedure can also be used to remove the gallblad-
der through one of the small incisions. Because of the
smaller incisions, laparoscopic cholecystectomy is a pro-
cedure that is less painful and promotes faster healing.

Prognosis

Hospital management of cholecystitis ends the symp-
toms for about 75% of all patients. Of these patients,
however, 25% will go on to have another attack of chole-
cystitis within a year, and 60% will have another attack
within six years. Each attack of cholecystitis increases a
patient’s risk of developing life-threatening complica-
tions, requiring risky emergency surgery. Therefore, early
removal of the gallbladder, rather than a “wait-and-see”
approach, is usually recommended. Cure is complete in
those patients who undergo cholecystectomy.

Prevention

Prevention of cholecystitis is probably best attempt-
ed by maintaining a reasonably ideal weight. Some stud-
ies have suggested that eating a diet high in fiber, vegeta-
bles, and fruit is also protective.
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Cholecystography see Gallbladder x rays
Choledocholithiasis see Gallstones
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Cholelithiasis see Gallstones
Cholelithotomy see Gallstone removal

I Cholera
Definition

Cholera is an acute illness characterized by watery
diarrhea that is caused by the bacterium Vibrio
cholerae. Cholera is spread by eating food or drinking
water contaminated with the bacteria. Although cholera
was a public health problem in the United States and
Europe a hundred years ago, modern sanitation and the
treatment of drinking water have virtually eliminated the
disease in developed countries. In third world countries,
however, cholera is still common.

Description

Cholera is spread by eating food or drinking water
that has been contaminated with cholera bacteria. Conta-
mination usually occurs when human feces from a per-
son who has the disease seeps into a community water
supply. Fruits and vegetables can also be contaminated in
areas where crops are fertilized with human feces.
Cholera bacteria also live in warm, brackish water and
can infect persons who eat raw or undercooked seafood
obtained from such waters. Cholera is rarely transmitted
directly from one person to another.

Cholera often occurs in outbreaks or epidemics. The
World Health Organization (WHO) estimates that during
any cholera epidemic, approximately 0.2—1% of the local
population will contract the disease. Anyone can get
cholera, but infants, children, and the elderly are more
likely to die from the disease because they become dehy-
drated faster than adults. There is no particular season in
which cholera is more likely to occur.

Because of an extensive system of sewage and water
treatment in the United States, Canada, Europe, Japan,
and Australia, cholera is generally not a concern for visi-
tors and residents of these countries. People visiting or
living in other parts of the world, particularly on the Indi-
an subcontinent and in parts of Africa and South Ameri-
ca, should be aware of the potential for contracting
cholera and practice prevention. Fortunately, the disease
is both preventable and treatable.

Causes and symptoms

Because V. cholerae bacteria are sensitive to acid,
most cholera-causing bacteria die in the acidic environ-
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A false color transmission electron micrograph (TEM) of
Vibrio cholerae bacterium magnified 6,000 times its original
size. (Photography by T. McCarthy, Custom Medical Stock
Photo. Reproduced by permission.)

ment of the stomach. However, when a person has ingest-
ed food or water containing large amounts of cholera bac-
teria, some will survive to infect the intestines. As would
be expected, antacid usage or the use of any medication
that blocks acid production in the stomach would allow
more bacteria to survive and cause infection.

In the small intestine, the rapidly multiplying bacte-
ria produce a toxin that causes a large volume of water
and electrolytes to be secreted into the bowels and then
to be abruptly eliminated as watery diarrhea. Vomiting
may also occur. Symptoms begin to appear between one
and three days after the contaminated food or water has
been ingested.

Most cases of cholera are mild, but about one in 20
patients experience severe, potentially life-threatening
symptoms. In severe cases, fluids can be lost through
diarrhea and vomiting at the rate of one quart per hour.
This can produce a dangerous state of dehydration
unless the lost fluids and electrolytes are rapidly replaced.

Signs of dehydration include intense thirst, little or no
urine output, dry skin and mouth, an absence of tears,
glassy or sunken eyes, muscle cramps, weakness, and
rapid heart rate. The soft spot on an infant’s head will
appear to be sunken or drawn in. Dehydration occurs most
rapidly in the very young and the very old because they
have fewer fluid reserves. A doctor should be consulted
immediately any time signs of severe dehydration occur.
Immediate replacement of the lost fluids and electrolytes
is necessary to prevent kidney failure, coma, and death.

Diagnosis

Rapid diagnosis of cholera can be made by examin-
ing a fresh stool sample under the microscope for the
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Cholera

KEY TERMS

Antibody—A specific protein produced by the
immune system in response to a specific foreign
protein or particle called an antigen.

Electrolytes—Salts and minerals that ionize in
body fluids. Common human electrolytes are sodi-
um, chloride, potassium, and calcium. Electrolytes
control the fluid balance of the body and are
important in muscle contraction, energy genera-
tion, and almost all major biochemical reactions
in the body.

Toxin—A poison. In the case of cholera, a poison
secreted as a byproduct of the growth of the
cholera bacteria in the small intestine.

presence of V. cholerae bacteria. Cholera can also be
diagnosed by culturing a stool sample in the laboratory to
isolate the cholera-causing bacteria. In addition, a blood
test may reveal the presence of antibodies against the
cholera bacteria. In areas where cholera occurs often,
however, patients are usually treated for diarrhea and
vomiting symptoms as if they had cholera without labo-
ratory confirmation.

Treatment

The key to treating cholera lies in preventing dehy-
dration by replacing the fluids and electrolytes lost
through diarrhea and vomiting. The discovery that rehy-
dration can be accomplished orally revolutionized the
treatment of cholera and other, similar diseases by mak-
ing this simple, cost-effective treatment widely available
throughout the world. The World Health Organization
has developed an inexpensive oral replacement fluid con-
taining appropriate amounts of water, sugar, and salts
that is used worldwide. In cases of severe dehydration,
replacement fluids must be given intravenously. Patients
should be encouraged to drink when they can keep liq-
uids down and eat when their appetite returns. Recovery
generally takes three to six days.

Adults may be given the antibiotic tetracycline to
shorten the duration of the illness and reduce fluid loss.
The World Health Organization recommends this antibi-
otic treatment only in cases of severe dehydration. If
antibiotics are overused, the cholera bacteria organism
may become resistant to the drug, making the antibiotic
ineffective in treating even severe cases of cholera. Tetra-
cycline is not given to children whose permanent teeth
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have not come in because it can cause the teeth to
become permanently discolored.

Prognosis

Today, cholera is a very treatable disease. Patients
with milder cases of cholera usually recover on their own
in three to six days without additional complications.
They may eliminate the bacteria in their feces for up to
two weeks. Chronic carriers of the disease are rare. With
prompt fluid and electrolyte replacement, the death rate in
patients with severe cholera is less than 1%. Untreated,
the death rate can be greater than 50%. The difficulty in
treating severe cholera is not in knowing how to treat it,
but in getting medical care to ill people in underdeveloped
areas of the world where medical resources are limited.

Prevention

The best form of cholera prevention is to establish
good sanitation and waste treatment systems. In the
absence of adequate sewage treatment, the following
guidelines should be followed to reduce the possibility of
infection:

¢ Boil it. Drink and brush teeth only with water that has
been boiled or treated with chlorine or iodine tablets. Safe
drinks include coffee and tea made with boiling water or
carbonated bottled water and carbonated soft drinks.

» Cook it. Eat only thoroughly cooked foods, and eat
them while they are still hot. Avoid eating food from
street vendors.

* Peel it. Eat only fruit or nuts with a thick, intact skin or
shell that is removed immediately before eating.

* Forget it. Do not eat raw foods such as oysters or
ceviche. Avoid salads and raw vegetables. Do not use
untreated ice cubes in otherwise safe drinks.

» Stay out of it. Do not swim or fish in polluted water.

A cholera vaccine exists that can be given to travel-
ers and residents of areas where cholera is known to be
active, but the vaccine is not highly effective. It provides
only 25-50% immunity, and then only for a period of
about six months. The vaccine is never given to infants
under six months of age. The United States Centers for
Disease Control and Prevention do not currently recom-
mend cholera vaccination for travelers. Residents of
cholera-plagued areas should discuss the value of the
vaccine with their doctor.

Resources
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Lay Language. 17th ed. 1997.
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OTHER

“Cholera Prevention.” Centers for Disease Control and Preven-
tion. 9 Aug. 1996 <http://www.cdc.gov/ncidod/diseases/
cholera/cholera.htm>.

Travel Health Information Page. 5 Mar. 1997 <http://www.
travelhealth.com>.

Tish Davidson

I Cholestasis
Definition

Cholestasis is a condition caused by rapidly devel-
oping (acute) or long-term (chronic) interruption in the
excretion of bile (a digestive fluid that helps the body
process fat). The term is taken from the Greek chole,
bile, and stasis, standing still.

Description

Cholestasis is caused by obstruction within the liver
(intrahepatic) or outside the liver (extrahepatic). The
obstruction causes bile salts, the bile pigment bilirubin,
and fats (lipids) to accumulate in the blood stream
instead of being eliminated normally.

Intrahepatic cholestasis is characterized by wide-
spread blockage of small ducts or by disorders, such as
hepatitis, that impair the body’s ability to eliminate bile.
Extrahepatic cholestasis can occur as a side effect of
many medications. It can also occur as a complication of
surgery, serious injury, tissue-destroying infection, or
intravenous feeding. Extrahepatic cholestasis can be
caused by conditions such as tumors and gallstones that
block the flow of bile from the gallbladder to the first
part of the small intestine (duodenum).

Pregnancy increases the sensitivity of the bile ducts
to estrogen, and cholestasis often develops during the sec-
ond and third trimesters of pregnancy. This condition is
the second most common cause of jaundice during preg-
nancy, but generalized itching (pruritus gravidarum) is
the only symptom most women experience. Cholestasis
of pregnancy tends to run in families. Symptoms usually
disappear within two to four weeks after the baby’s birth
but may reappear if the woman becomes pregnant again.

A similar condition affects some women who take
birth-control pills. Symptoms disappear after the woman
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stops using oral contraceptives. This condition does not
lead to chronic liver disease. A woman who develops
cholestasis from either of these causes (pregnancy or
birth control hormones) has an increased risk of develop-
ing cholestasis from the other.

Benign familial recurrent cholestasis is a rare condi-
tion characterized by brief, repeated episodes of itching
and jaundice. Symptoms often disappear. This condition
does not cause cirrhosis.

Drug-induced cholestasis may be a complication of
chemotherapy or other medications. The two major types
of drug-induced cholestasis are direct toxic injury and
reactions unique to an individual (idiosyncratic reactions).
In direct toxic injury, the severity of symptoms parallels
the amount of medication involved. This condition:

« develops a short time after treatment begins
« follows a predictable pattern
« usually causes liver damage

Direct toxic reactions develop in 1% of all patients
who take chlorpromazine (Thorazine), a tranquilizer and
antinausea drug. Idiosyncratic reactions may occur at the
onset of treatment or at a later time. Allergic responses
are varied and are not related to the amount of medica-
tion being taken.

Causes and symptoms

Intrahepatic cholestasis is usually caused by hepati-
tis or by medications that can produce symptoms resem-
bling hepatitis. Phenothiazine-derivative drugs, including
chlorpromazine, can cause sudden fever and inflamma-
tion. Symptoms usually disappear after use of the drug(s)
is stopped. In rare cases, a condition resembling chronic
biliary cirrhosis (a progressive disease characterized by
destruction of small bile ducts) persists even after the
medication is stopped. Some patients experience a simi-
lar reaction in response to tricyclic antidepressants
(amitriptyline, imipramine), phenylbutazone (Butazo-
lidin), erythromycin estolate (Estomycin, Purmycin), and
other drugs. Intrahepatic cholestasis may also be caused
by alcoholic liver disease, primary biliary cirrhosis,
cancer that has spread (metastasized) from another part
of the body, and a number of rare disorders.

Extrahepatic cholestasis is most often caused by a stone
obstructing the passage through which bile travels from the
gallbladder to the small intestine (common bile duct) or by
pancreatic cancer. Less often, the condition occurs as a result
of non-cancerous narrowing of the common duct (strictures),
ductal carcinoma, or disorders of the pancreas.

Cholestasis caused by the use of steroids causes lit-
tle, if any, inflammation. Symptoms develop gradually
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KEY TERMS

Bile—A bitter yellow-green substance produced by
the liver. Bile breaks down fats in the small intestine
so that they can be used by the body. It is stored in
the gallbladder and passes from the gallbladder
through the common bile duct to the top of the
small intestine (duodenum) as needed to digest fat.

Biliary—Of bile or of the gallbladder and bile ducts
that transport bile and make up the biliary system or
tract.

Endoscopic retrograde cholangiopancreatography—
A diagnostic procedure for mapping the pancreatic
and common bile ducts. A flexible tube with a light
transmitter (fiberoptics) is placed in the duct. A con-
trast dye is instilled directly into the duct and a series
of x-ray images are taken.

Computed tomography scans (CT)—An imaging
technique in which cross-sectional x rays of the
body are compiled to create a three-dimensional
image of the body’s internal structures.

Hepatic—Of the liver, from the Greek hepar.

Liver function tests—Tests used to evaluate liver
metabolism, storage, filtration, and excretion. The
tests include alkaline phosphatase and serum alanine
aminotransferase and aspartate aminotransferase.

and usually disappear after the drug is discontinued.
Other drugs that can cause cholestasis include:

« allopurinol (Zyloprim)

* amitriptyline (Elavil)

« azathioprine (Imuran)

* benoxaprofen (Oraflex)

» capotril (Capoten)

» carbamazepine (Tegretol)

« cimetidine (Tagamet)

¢ hydralazine hydrochloride (Apresoline Hydrochloride)
* imipramine (Tofranil)

* penicillin

* quinidine sulfate (Quinidex)

» ranitidine (Zantac)

* sulfonamides (Apo-Sulfatrim, sulfamethoxazole)

» sulindac (Clinoril, Saldac)
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Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct images of
internal structures.

Percutaneous transhepatic cholangiography—An x-
ray examination of the bile ducts. A needle is
passed through the skin (percutaneous) across or
over the liver (transhepatic) and directly into a bile
duct to inject a contrast dye. The dye enhances the
x-ray image mapping the system of bile ducts
(cholangiography).

Phenothiazine-derivative drugs—A large family of
drugs derived from phenothiazine, a compound
that in itself is too poisonous for human consump-
tion. Phenothiazine derivatives include tranquiliz-
ers, medications that prevent vomiting, antihista-
mines, and drugs used to enhance the effectiveness
of anesthesia.

Ultrasonography—A test using sound waves to
measure blood flow. Gel is applied to a hand-held
transducer that is pressed against the patient’s body.
Images are displayed on a monitor.

Symptoms of both intrahepatic and extrahepatic
cholestasis include a yellow discoloration of the skin
(jaundice), dark urine, and pale stools. Itching over the
skin may be severe if the condition is advanced.

Symptoms of chronic cholestasis include:
» skin discoloration
» scars or skin injuries caused by scratching
* bone pain

« yellowish fat deposits beneath the surface of the skin
(xanthoma) or around the eyes (xanthelasma)

Patients with advanced cholestasis feel ill, tire easi-
ly, and are often nauseated. Abdominal pain and such
systemic symptoms as anorexia, vomiting, and fever are
usually due to the underlying condition that causes
cholestasis.

Diagnosis

Determining whether obstruction exists inside or
outside the liver is the essential part of diagnosis. A his-
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tory of hepatitis or heavy drinking, recent use of certain
drugs, and symptoms like ascites (abnormal abdominal
swelling) and splenomegaly (enlarged spleen) suggest
intrahepatic cholestasis. Pain or rigidity in the gallblad-
der or pancreas suggest an extrahepatic form.

Blood tests and liver function tests can reveal the
pattern and extent of liver injury, indicate functional
abnormalities, and establish the cause of the condition.
However, most misdiagnoses occur when physicians rely
more on laboratory analysis than on detailed medical his-
tory and the results of a thorough physical examination.
Special attention should be paid to three liver function
tests. Levels of alkaline phosphatase (ALP), alanine
aminotransferase (ALT), and aspartate aminotransferase
(AST) can indicate whether the patient’s condition is
caused by an obstructive condition like cholestasis or a
disease of the liver cells (hepatocellular disease) like
viral hepatitis or cancer. ALP levels more than three
times greater than normal indicate cholestasis. High lev-
els of AST and particularly of ALT, which is found pre-
dominantly in liver cells, indicate hepatocellular disease.

Once the disease pattern has been established, ultra-
sound may be performed to determine whether obstruc-
tion of the large duct has caused widening of small ducts
located close to it. Computed tomography scans (CT)
and magnetic resonance imaging (MRI) can provide
more detailed information about the source of the
obstruction. If these procedures that do not enter the
patient’s body (non-invasive procedures) do not provide
the information a family physician, internist, or gastroen-
terologist needs to make a diagnosis of cholestasis, one
of these procedures may be performed:

« direct cholangiography, an x-ray map of the bile ducts,
enhanced by the use of contrast dye

* percutaneous transhepatic cholangiography, used to
identify obstructions that impede the flow of bile from
the liver to the digestive system, takes x-ray images of
the bile ducts after a contrast dye has been injected by a
needle passed directly into a hepatic duct

» endoscopic retrograde cholangiopancreatography
(ERCP), which uses a special dye to outline the pancre-
atic and common bile ducts and highlight the position
of any obstruction; a special tube with a light transmit-
ter is inserted into the duct and a series of x-ray images
is taken

A doctor who thinks a physical obstruction is
responsible for progressive deterioration of a patient’s
condition may consider an exploratory surgical proce-
dure (diagnostic laparotomy). Liver biopsy is sometimes
performed if imaging tests do not indicate why a duct is
enlarged, but results of a single biopsy may not represent
the status of the entire organ.
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Treatment

The goal of treatment is to eliminate or control the
patient’s symptoms. Discontinuing the use of certain
drugs can restore normal liver function, but surgery may
be needed to drain or remove obstructions or to widen
affected ducts.

Rifampin (Rifadin, Rimactane), an antibacterial
drug; phenobarbital, a barbiturate anticonvulsant; and
other drugs are sometimes prescribed to cleanse the sys-
tem and eliminate bile salts and other toxic compounds.

Patients who have chronic cholestasis and have trou-
ble digesting fat may have to restrict the amount of fat in
their diet and take calcium and water-soluble vitamin
supplements. A liver transplant may become necessary if
complications occur.

Prognosis

Symptoms almost always disappear after the under-
lying condition is controlled.

Some patients who have cholestasis experience symp-
toms only after infection develops, but chronic bile-duct
obstruction always leads to cirrhosis. It may also cause
osteoporosis (fragile bones) or osteomalacia (soft bones).

Emergency care is not required unless inflammation
of the bile ducts (cholangitis) develops. Cancer should
be considered when an adult suddenly develops cholesta-
sis after the age of 50.
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Cholesterol, high

I Cholesterol, high
Definition

Cholesterol is a fatty substance found in animal tis-
sue and is an important component to the human body. It
is manufactured in the liver and carried throughout the
body in the bloodstream. Problems can occur when too
much cholesterol forms an accumulation of plaque on
blood vessel walls, which impedes blood flow to the
heart and other organs. The highest cholesterol content is
found in meat, poultry, shellfish, and dairy products.

Description

Cholesterol is the Dr. Jekyll and Mr. Hyde of medi-
cine, since it has both a good side and bad side. It is nec-
essary to digest fats from food, make hormones, build cell
walls, and participate in other processes for maintaining a
healthy body. When people talk about cholesterol as a
medical problem, they are usually referring to high cho-
lesterol. This can be somewhat misleading, since there are
four components to cholesterol. These are:

» LDL, the so-called bad cholesterol
» HDL, the so-called good cholesterol

« triglycerides, a blood fat lipid that increases the risk for
heart disease

» total cholesterol

High LDL (low-density lipoprotein) is a major con-
tributing factor of heart disease. The cholesterol forms
plaque in the heart’s blood vessels, which restricts or
blocks the supply of blood to the heart, and causes a
condition called atherosclerosis. This can lead to a
“heart attack,” resulting in damage to the heart and pos-
sibly death. The U.S. Food and Drug Administration
(FDA) estimates that 90 million American adults,
roughly half the adult population, have elevated choles-
terol levels.

The population as a whole is at some risk of devel-
oping high LDL cholesterol in their lifetimes. Specific
risk factors include a family history of high choles-
terol, obesity, heart attack or stroke, alcoholism, and
lack of regular exercise. The chances of developing
high cholesterol increase after the age of 45. One of the
primary causes of high LDL cholesterol is too much fat
or sugar in the diet, a problem especially true in the
United States. Cholesterol is also produced naturally in
the liver and overproduction may occur even in people
who limit their intake of high cholesterol food. Low
HDL and high triglyceride levels are also risk factors
for atherosclerosis.
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Types 0f Cholesterol

Types Levels

Total cholesterol:

Desirable <200
Borderline 200 to 240
Undesirable >240
HDL cholesterol:
Desirable >45
Borderline 351045
Undesirable <35
LDL cholesterol:
Desirable <130
Borderline 130to 160
Undesirable >160
Ratio of total cholesterol to HDL cholesterol:
Desirable <3
Borderline 3to4
Undesirable >4

Causes and symptoms

There are no readily apparent symptoms that indi-
cate high LDL or triglycerides, or low HDL. The only
way to diagnose the problems is through a simple blood
test. However, one general indication of high cholesterol
is obesity. Another is a high-fat diet.

Diagnosis

High cholesterol is often diagnosed and treated by
general practitioners or family practice physicians. In
some cases, the condition is treated by an endocrinolo-
gist or cardiologist. Total cholesterol, LDL, HDL, and
triglyceride levels as well as the cholesterol to HDL ratio
are measured by a blood test called a lipid panel. The
cost of a lipid panel is generally $40-100 and is covered
by most health insurance and HMO plans, including
Medicare, providing there is an appropriate reason for
the test. Home cholesterol testing kits are available over
the counter but test only for total cholesterol. The results
should only be used as a guide and if the total cholesterol
level is high or low, a lipid panel should be performed by
a physician. In most adults the recommended levels,
measured by milligrams per deciliter (mg/dL) of blood,
are: total cholesterol, less than 200; LDL, less than 130;
HDL, more than 35; triglycerides, 30-200; and choles-
terol to HDL ratio, four to one. However, the recom-
mended cholesterol levels may vary, depending on other
risk factors such as hypertension, a family history of
heart disease, diabetes, age, alcoholism, and smoking.

Doctors have always been puzzled by why some
people develop heart disease while others with identical
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HDL and LDL levels do not. New studies indicate it may
be due to the size of the cholesterol particles in the
bloodstream. A test called a nuclear magnetic resonance
(NMR) LipoProfile exposes a blood sample to a magnet-
ic field to determine the size of the cholesterol particles.
Particle size can also be determined by a centrifugation
test, where blood samples are spun very quickly to allow
particles to separate and move at different distances. The
smaller the particles, the greater the chance of develop-
ing heart disease. It allows physicians to treat patients
who have normal or close to normal results from a lipid
panel but abnormal particle size.

Treatment

A wide variety of prescription medicines are avail-
able to treat cholesterol problems. These include statins
such as Mevacor (lovastatin), Lescol (fluvastatin), Prava-
chol (pravastatin), Zocor (simvastatin), Baycol (cervas-
tatin), and Lipitor (atorvastatin) to lower LDL. A group
of drugs called fibric acid derivatives are used to lower
triglycerides and raise HDL. These include Lopid (gem-
fibrozil), Atromid-S (clofibrate), and Tricor (fenofibrate).
Doctors decide which drug to use based on the severity
of the cholesterol problem, side effects, and cost.

Alternative treatment

The primary goal of cholesterol treatment is to lower
LDL to under 160 mg/dL in people without heart disease
and who are at lower risk of developing it. The goal in
people with higher risk factors for heart disease is less than
130 mg/dL. In patients who already have heart disease, the
goal is under 100 mg/dL, according to FDA guidelines.
Also, since low HDL levels increase the risks of heart dis-
ease, the goal of all patients is more than 35 mg/dL.

In both alternative and conventional treatment of
high cholesterol, the first-line treatment options are exer-
cise, diet, weight loss, and stopping smoking. Other
alternative treatments include high doses of niacin, soy
protein, garlic, algae, and the Chinese medicine supple-
ment Cholestin (a red yeast fermented with rice).

Diet and exercise

Since a large number of people with high cholesterol
are overweight, a healthy diet and regular exercise are
probably the most beneficial natural ways to control cho-
lesterol levels. In general, the goal is to substantially
reduce or eliminate foods high in animal fat. These
include meat, shellfish, eggs, and dairy products. Several
specific diet options are beneficial. One is the vegetarian
diet. Vegetarians typically get up to 100% more fiber and
up to 50% less cholesterol from food than non-vegetari-
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KEY TERMS

Atherosclerosis—A build-up of fatty substances in
the inner layers of the arteries.

Estrogen—A hormone that stimulates develop-
ment of female secondary sex characteristics.

Glycemic—The presence of glucose in the blood.

Hypertension—Abnormally high blood pressure
in the arteries.

Legumes—A family of plants that bear edible
seeds in pods, including beans and peas.

Lipid—Any of a variety of substances that, along
with proteins and carbohydrates, make up the
main structural components of living cells.

Polyunsaturated fats—A non-animal oil or fatty
acid rich in unsaturated chemical bonds not associ-
ated with the formation of cholesterol in the blood.

ans. The vegetarian low-cholesterol diet consists of at
least six servings of whole grain foods, three or more
servings of green leafy vegetables, two to four servings
of fruit, two to four servings of legumes, and one or two
servings of non-fat dairy products daily.

A second diet is the Asian diet, with brown rice
being the staple. Other allowable foods include fish, veg-
etables such as bok choy, bean sprouts, and black beans.
It allows for one weekly serving of meat and very few
dairy products. The food is flavored with traditional
Asian spices and condiments, such as ginger, chilies,
turmeric, and soy sauce.

Another regimen is the low glycemic or diabetic
diet, which can raise the HDL (good cholesterol) level by
as much as 20% in three weeks. Low glycemic foods
promote a slow but steady rise in blood sugar levels fol-
lowing a meal, which increases the level of HDL. They
also lower total cholesterol and triglycerides. Low
glycemic foods include certain fruits, vegetables, beans,
and whole grains. Processed and refined foods and sug-
ars should be avoided.

Exercise is an extremely important part of lowering
bad cholesterol and raising good cholesterol. It should
consist of 20-30 minutes of vigorous aerobic exercise at
least three times a week. Exercises that cause the heart to
beat faster include fast walking, bicycling, jogging, roller
skating, swimming, and walking up stairs. There are also
a wide selection of aerobic programs available at gyms
or on videocassette.
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Garlic

A number of clinical studies have indicated that garlic
can offer modest reductions in cholesterol. A 1997 study by
nutrition researchers at Pennsylvania State University
found men who took garlic capsules for five months
reduced their total cholesterol by 7% and LDL by 12%.
Another study showed that seven cloves of fresh garlic a day
significantly reduced LDL, as did a daily dose of four garlic
extract pills. Other studies in 1997 and 1998 back up these
results. However, two more recent studies have questioned
the effectiveness of garlic in lowering “bad cholesterol.”

Cholestin

Cholestin hit the over-the-counter market in 1997 as
a cholesterol-lowering dietary supplement. It is a
processed form of red yeast fermented with rice, a tradi-
tional herbal remedy used for centuries by the Chinese.
Two studies released in 1998 showed Cholestin lowered
LDL cholesterol by 20-30%. It also appeared to raise
HDL and lower triglyceride levels. Although the supple-
ment contains hundreds of compounds, the major active
LDL-lowering ingredient is lovastatin, a chemical also
found in the prescription drug Mevacor. The FDA banned
Cholestin in early 1998 but a federal district court judge
lifted the ban a year later, ruling the product was a dietary
supplement, not a drug. It is not fully understood how the
substance works and patients may want to consult with
their physician before taking Cholestin. No serious side
effects have been reported, but minor side effects, includ-
ing bloating and heartburn, have been reported.

Other treatments

A study released in 1999 indicated that blue-green
algae contains polyunsaturated fatty acids that lower
cholesterol. The algae, known as alga Aphanizomenon
flos-aquae (AFA) is available as an over-the-counter
dietary supplement. Niacin, also known as nicotinic acid
or vitamin B,, has been shown to reduce LDL levels by
10-20%, and raise HDL levels by 15-35%. It also can
reduce triglycerides. But because an extremely high dose
of niacin (2-3 g) is needed to treat cholesterol problems,
it should only be taken under a doctor’s supervision to
monitor possible toxic side effects. Niacin can also cause
flushing when taken in high doses. Soy protein with high
levels of isoflavones also have been shown to reduce bad
cholesterol by up to 10%. A daily diet that contains 62
mg of isoflavones in soy protein is recommended, and
can be incorporated into other diet regimens, including
vegetarian, Asian, and low glycemic.

Prognosis

High cholesterol is one of the key risk factors for
heart disease. Left untreated, too much bad cholesterol
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can clog the blood vessels, leading to chest pain
(angina), blood clots, and heart attacks. Heart disease is
the number one killer of men and women in the United
States. By reducing LDL, people with heart disease may
prevent further heart attacks and strokes, prolong and
improve the quality of their lives, and slow or reverse
cholesterol build-up in the arteries. In people without
heart disease, lowering LDL can decrease the risk of a
first heart attack or stroke.

Prevention

The best way to prevent cholesterol problems is
through a combination of healthy lifestyle activities, a
primarily low-fat and high-fiber diet, regular aerobic
exercise, not smoking, and maintaining an optimal
weight. But for people with high risk factors for heart
disease, such as a family history of heart disease, dia-
betes, and being over the age of 45, these measures
may not be enough to prevent the onset of high choles-
terol. There are studies being done on the effective-
ness of some existing anti-cholesterol drugs for con-
trolling cholesterol levels in patients who do not meet
the criteria for high cholesterol but no definitive
results are available.
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I Cholesterol-reducing drugs
Definition

Cholesterol-reducing drugs are medicines that lower
the amount of cholesterol (a fat-like substance) in the
blood.

Purpose

Cholesterol is a chemical that can both benefit and
harm the body. On the good side, cholesterol plays impor-
tant roles in the structure of cells and in the production of
hormones. But too much cholesterol in the blood can lead
to heart and blood vessel disease. To complicate matters,
not all cholesterol contributes to heart and blood vessel
problems. One type, called high-density lipoprotein
(HDL) cholesterol, or “good cholesterol,” actually lowers
the risk of these problems. The other type, low-density
lipoprotein (LDL) cholesterol, or “bad cholesterol,” is the
type that threatens people’s health. The names reflect the
way cholesterol moves through the body. To travel
through the bloodstream, cholesterol must attach itself to
a protein. The combination of a protein and a fatty sub-
stance like cholesterol is called a lipoprotein.

Many factors may contribute to the fact that some
people have higher cholesterol levels than others. A diet
high in certain types of fats is one factor. Medical prob-
lems such as poorly controlled diabetes, an underactive
thyroid gland, an overactive pituitary gland, liver disease
or kidney failure also may cause high cholesterol levels.
And some people have inherited disorders that prevent
their bodies from properly using and eliminating fats.
This allows cholesterol to build up in the blood.

Treatment for high cholesterol levels usually begins
with changes in daily habits. By losing weight, stopping
smoking, exercising more and reducing the amount of
fat and cholesterol in the diet, many people can bring
their cholesterol levels down to acceptable levels. How-
ever, some may need to use cholesterol-reducing drugs to
reduce their risk of health problems.

Description

There are four different classes of cholesterol lower-
ing drugs:

Bile acid sequesterants are drugs that act by binding
with the bile produced by the liver. Bile helps the diges-
tion and absorption of fats in the intestine. By blocking
the digestion of fats, bile acid sequesterants prevent the
formation of cholesterol. Drugs in this class include:
cholestyramine (Questran); colestipol (Colestid); and
colesevalam (Welchol).

GALE ENCYCLOPEDIA OF MEDICINE 2

HMG-CoA inhibitors, often called ‘“statins,” are
drugs that block an enzyme called “3-hydroxy-3-methyl-
glutaryl-coenzyme A reductase.” This blocks one of the
steps in converting fat to cholesterol. These are the most
effective cholesterol lowering agents available. Drugs in
this group include: atorvastatin (Lipitor); cerivastatin
(Baycol); fluvastatin (Lescol); lovastatin (Mevacor);
pravastatin (Pravachol); and simvastatin (Zocor).

Fibric acid derivatives include clofibrate (Atromid-
S); gemfibrozil (Lopid); and fenofibrate (Tricor).
Although these drugs are less effective than the statins at
lowering total cholesterol, they may be able to lower the
low-density lipoprotein (LDL) cholesterol while raising
the high-density lipoprotein (HDL) cholesterol. Their
exact mechanism of action is believed to be associated
with inhibition of lipoprotein lipase activity.

Niacin, vitamin B-3, is also effective in lowering
cholesterol levels. Although the normal vitamin dose of
niacin is only 20 mg, the dose required to reduce choles-
terol levels is at least 500 mg each day. The mechanism
of action of niacin in cholesterol reduction is associated
with the inhibition of VLDL secretion in the blood-
stream.

Recommended dosage

The recommended dosage depends on the type of
cholesterol-reducing drug used. The prescribing physi-
cian or the pharmacist who filled the prescription can
advise about the correct dosage.

Cholesterol-reducing drugs should be taken exactly
as directed and doses should not be missed. Double
doses should not be taken to make up for a missed dose.

Physicians may prescribe a combination of choles-
terol-reducing drugs, such as pravastatin and colestipol.
Following the directions for how and when to take the
drugs is very important. The medicine may not work
properly if both drugs are taken at the same time of day.

Niacin should not be taken at the same time as an
HMG-CoA inhibitor, as this combination may cause
severe muscle problems. If niacin is taken in an over-the-
counter form, both the prescribing physician and phar-
macist should be informed. There are no problems when
the niacin is taken in normal doses as a vitamin.

The prescription should not be stopped without first
checking with the physician who prescribed it. Choles-
terol levels may increase when the medicine is stopped,
and the physician may prescribe a special diet to make
this less likely.

Precautions

Seeing a physician regularly while taking cholesterol-
reducing drugs is important. The physician will check to
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Cholesterol-reducing drugs

make sure the medicine is working as it should and will
decide whether it is still needed. Blood tests and other
medical tests may be ordered to help the physician moni-
tor the drug’s effectiveness and check for side effects.

For most people, cholesterol-reducing drugs are just
one part of a whole program for lowering cholesterol lev-
els. Other important elements of the program may
include weight loss, exercise, special diets and changes
in other habits. The medication should never be viewed
as a substitute for other measures ordered by the physi-
cian. Cholesterol-reducing drugs will not cure problems
that cause high cholesterol; they will only help control
cholesterol levels.

People over 60 years of age may be unusually sensi-
tive to the effects of some cholesterol-reducing drugs.
This may increase the chance of side effects.

Anyone who is taking an HMG-CoA reductase
inhibitor should notify the health care professional in
charge before having any surgical or dental procedures or
receiving emergency treatment.

Special conditions

People who have certain medical conditions or who
are taking certain other medications may have problems
if they take cholesterol-reducing drugs. Before taking
these drugs, the prescribing physician should be
informed of any of the following conditions:

ALLERGIES. Anyone who has had unusual reactions
to cholesterol-reducing drugs in the past should inform
the prescribing physician before taking the drugs again.
The physician should also be told about any allergies to
foods, dyes, preservatives, or other substances.

PREGNANCY. Studies of laboratory animals have
shown that giving high doses of gemfibrozil during
pregnancy increases the risk of birth defects and other
problems, including death of the unborn baby. The
effects of this drug have not been studied in pregnant
women. Women who are pregnant or who may become
pregnant should check with their physicians before
using gemfibrozil.

Cholesterol-reducing drugs in the group known as
HMG-CoA reductase inhibitors (such as lovastatin, flu-
vastatin, pravastatin and simvastatin) should not be taken
by women who are pregnant or who plan to become
pregnant soon. By blocking the production of choles-
terol, these drugs prevent a fetus from developing proper-
ly. Women who are able to bear children should use an
effective birth control method while taking these drugs.
Any woman who becomes pregnant while taking these
drugs should check with her physician immediately.
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Cholestyramine and colestipol will not directly harm
an unborn baby, because these drugs are not taken into
the body. However, the drugs may keep the mother’s
body from absorbing vitamins that she and the baby
need. Pregnant women who take these drugs should ask
their physicians whether they need to take extra vitamins.

BREASTFEEDING. Because cholestyramine and cole-
stipol interfere with the absorption of vitamins, women
who use these drugs while breastfeeding should ask their
physicians if they need to take extra vitamins.

Women who are breastfeeding should talk to their
physicians before using gemfibrozil. Whether this drug
passes into breast milk is not known. But because animal
studies suggest that it may increase the risk of some
types of cancer, women should carefully consider the
safety of using it while breastfeeding.

HMG-CoA reductase inhibitors (such as lovastatin,
pravastatin, fluvastatin and simvastatin) should not be
used by women who are breastfeeding their babies.

OTHER MEDICAL CONDITIONS. Cholesterol-reduc-
ing drugs may make some medical problems worse.
Before using these drugs, people with any of these med-
ical conditions should make sure their physicians are
aware of their conditions:

» stomach problems, including stomach ulcer
« constipation

* hemorrhoids

» gallstones or gallbladder disease

* bleeding problems

e underactive thyroid

* heart or blood vessel disease

In addition, people with kidney or liver disease may
be more likely to have blood problems or other side
effects when they take certain cholesterol-reducing
drugs. And some drugs of this type may actually raise
cholesterol levels in people with liver disease.

Patients with any of the following medical condi-
tions may develop problems that could lead to kidney
failure if they take HMG-CoA reductase inhibitors:

* treatments to prevent rejection after an organ transplant
* recent major surgery
» seizures (convulsions) that are not well controlled

People with phenylketonuria (PKU) should be
aware that sugar-free formulations of some cholesterol-
reducing drugs contain phenylalanine in aspartame. This
ingredient can cause problems in people who have
phenylketonuria.
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USE OF CERTAIN MEDICINES. Cholesterol-reducing
drugs may change the effects of other medicines. Patients
should not take any other medicine that has not been pre-
scribed or approved by a physician who knows they are
taking cholesterol-reducing drugs.

Side effects
Gemfibrozil

Studies in animals and humans suggest that gemfi-
brozil increases the risk of some types of cancer. The drug
may also cause gallstones or muscle problems. Patients
who need to take this medicine should ask their physi-
cians for the latest information on its benefits and risks.

Patients taking gemfibrozil should check with a
physician immediately if any of these side effects occur:

« fever or chills

« severe stomach pain with nausea and vomiting
* pain in the lower back or side

* pain or difficulty when urinating

* cough or hoarseness

HMG-CoA reductase inhibitors

These drugs may damage the liver or muscles.
Patients who take the drugs should have blood tests to
check for liver damage as often as their physician recom-
mends. Any unexplained pain, tenderness or weakness in
the muscles should be reported to the physician at once.

All cholesterol-reducing drugs

Minor side effects such as heartburn, indigestion,
belching, bloating, gas, nausea or vomiting, stomach
pain, dizziness and headache usually go away as the
body adjusts to the drug and do not require medical treat-
ment unless they continue or they interfere with normal
activities.

Patients who have constipation while taking choles-
terol-reducing drugs should bring the problem to a physi-
cian’s attention as soon as possible.

Additional side effects are possible. Anyone who has
unusual symptoms while taking cholesterol-reducing
drugs should get in touch with his or her physician.

Interactions

Cholesterol-reducing drugs may interact with other
medicines. When this happens, the effects of one or both
of the drugs may change or the risk of side effects may
be greater. Anyone who takes cholesterol-reducing drugs
should let the physician know all other medicines he or
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KEY TERMS

Cell—The basic unit that makes up all living tissue.

Cholesterol—Fatty substance found in tissue. Nec-
essary to maintain a healthy body.

Enzyme—A type of protein, produced in the body,
that brings about or speeds up chemical reactions.

Hormone—A substance that is produced in one
part of the body, then travels through the blood-
stream to another part of the body where it has its
effect.

Phenylketonuria—(PKU) A genetic disorder in
which the body lacks an important enzyme. If
untreated, the disorder can lead to brain damage
and mental retardation.

Pituitary gland—A pea-sized gland at the base of
the brain that produces many hormones that affect
growth and body functions.

she is taking and should ask whether the possible interac-
tions can interfere with drug therapy. Examples of possi-
ble interactions are listed below.

Some cholesterol-reducing drugs may prevent the
following medicines from working properly:

« thyroid hormones

« water pills (diuretics)

« certain antibiotics taken by mouth, such as tetracy-

clines, penicillin G and vancomycin

« the beta-blocker Inderal, used to treat high blood pressure

« digitalis heart medicines

* phenylbutazone, a nonsteroidal anti-inflammatory drug
Taking some cholesterol-reducing drugs with blood

thinners (anticoagulants) may increase the chance of
bleeding.

Combining HMG-CoA reductase inhibitors with
gemfibrozil, cyclosporine (Sandimmune) or niacin may
cause or worsen problems with the kidneys or muscles.

Resources

BOOKS

Nesto, R. W., and L. Christensen. Cholesterol-Lowering
Drugs: Everything You and Your Family Need to Know.
New York: Morrow, William & Co, 2000.

Parsons, W. B. Cholesterol Control Without Diet! The Niacin
Solution. Scottsdale, AZ: Lilac Press, 1998.

Nancy Ross-Flanigan
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Cholesterol test

I Cholesterol test
Definition

The cholesterol test is a quantitative analysis of the
cholesterol levels in a sample of the patient’s blood. Total
serum cholesterol (TC) is the measurement routinely taken.
Doctors sometimes order a complete lipoprotein profile to
better evaluate the risk for atherosclerosis (coronary
artery disease, or CAD). The full lipoprotein profile also
includes measurements of triglyceride levels (a chemical
compound that forms 95% of the fats and oils stored in ani-
mal or vegetable cells) and lipoproteins (high density and
low density). Blood fats are also called “lipids.”

The type of cholesterol in the blood is as important as
the total quantity. Cholesterol is a fatty substance and can-
not be dissolved in water. It must combine with a protein
molecule called a lipoprotein in order to be transported in
the blood. There are five major types of lipoproteins in the
human body; they differ in the amount of cholesterol that
they carry in comparison to other fats and fatty acids, and
in their functions in the body. Lipoproteins are classified,
as follows, according to their density:

* Chylomicrons. These are normally found in the blood
only after a person has eaten foods containing fats.
They contain about 7% cholesterol. Chylomicrons
transport fats and cholesterol from the intestine into the
liver and then into the bloodstream. They are metabo-
lized in the process of carrying food energy to muscle
and fat cells.

Very low-density lipoproteins (VLDL). These lipopro-
teins carry mostly triglycerides, but they also contain
16-22% cholesterol. VLDLs are made in the liver and
eventually become IDL particles after they have lost
their triglyceride content.

Intermediate-density lipoproteins (IDL). IDLs are
short-lived lipoproteins containing about 30% choles-
terol that are converted in the liver to low-density
lipoproteins (LDLs).

Low-density lipoproteins (LDL). LDL molecules carry
cholesterol from the liver to other body tissues. They
contain about 50% cholesterol. Extra LDLs are absorbed
by the liver and their cholesterol is excreted into the bile.
LDL particles are involved in the formation of plaques
(abnormal deposits of cholesterol) in the walls of the
coronary arteries. LDL is known as “bad cholesterol.”

High-density lipoproteins (HDL). HDL molecules are
made in the intestines and the liver. HDLs are about
50% protein and 19% cholesterol. They help to remove
cholesterol from artery walls. Lifestyle changes,
including exercising, keeping weight within recom-
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mended limits, and giving up smoking can increase the
body’s levels of HDL cholesterol. HDL is known as
“good cholesterol.”

Because of the difference in density and cholesterol
content of lipoproteins, two patients with the same total
cholesterol level can have very different lipid profiles
and different risk for CAD. The critical factor is the level
of HDL cholesterol in the blood serum. Some doctors
use the ratio of the total cholesterol level to HDL choles-
terol when assessing the patient’s degree of risk. A low
TC/HDL ratio is associated with a lower degree of risk.

Purpose

The purpose of the TC test is to measure the levels
of cholesterol in the patient’s blood. The patient’s choles-
terol can also be fractionated (separated into different
portions) in order to determine the TC/HDL ratio. The
results help the doctor to assess the patient’s risk for
coronary artery disease (CAD). High LDL levels are
associated with increased risk of CAD whereas high
HDL levels are associated with relatively lower risk.

In addition, the results of the cholesterol test can
assist the doctor in evaluating the patient’s metabolism of
fat, or in diagnosing inflammation of the pancreas, liver
disease, or disorders of the thyroid gland.

The frequency of cholesterol testing depends on the
patient’s degree of risk for CAD. People with low choles-
terol levels may need to be tested once every five years.
People with high levels of blood cholesterol should be
tested more frequently, according to their doctor’s advice.
The doctor may recommend a detailed evaluation of the
different types of lipids in the patient’s blood. It is ideal to
check the HDL and triglycerides as well as the cholesterol
and LDL. In addition, the National Cholesterol Education
Program (NCEP) suggests further evaluation if the patient
has any of the symptoms of CAD or if she or he has two
or more of the following risk factors for CAD:

* male sex

* high blood pressure

* smoking

* diabetes

* low HDL levels

« family history of CAD before age 55

Precautions

Patients who are seriously ill or hospitalized for
surgery should not be given cholesterol tests because the
results will not indicate the patient’s normal cholesterol
level. Acute illness, high fever, starvation, or recent
surgery lowers blood cholesterol levels.
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Atherosclerosis—A disease of the coronary arteries
in which cholesterol is deposited in plaques on the
arterial walls. The plaque narrows or blocks blood
flow to the heart. Atherosclerosis is sometimes
called coronary artery disease, or CAD.

Fractionation—A laboratory test or process in
which blood or another fluid is broken down into
its components. Fractionation can be used to assess
the proportions of the different types of cholesterol
in a blood sample.

High-density lipoprotein (HDL)—A type of lipopro-
tein that protects against CAD by removing choles-
terol deposits from arteries or preventing their for-
mation.

Hypercholesterolemia—The presence of excessive-
ly high levels of cholesterol in the blood.

Lipid—Any organic compound that is greasy, insol-

Description

The cholesterol test requires a sample of the
patient’s blood. Fasting before the test is required to get
an accurate triglyceride and LDL level. The blood is
withdrawn by the usual vacuum tube technique from one
of the patient’s veins. The blood test takes between three
and five minutes.

Preparation

Patients who are scheduled for a lipid profile test
should fast (except for water) for 12—14 hours before the
blood sample is drawn. If the patient’s cholesterol is to
be fractionated, he or she should also avoid alcohol for
24 hours before the test.

Patients should also stop taking any medications that
may affect the accuracy of the test results. These include
corticosteroids, estrogen or androgens, oral contracep-
tives, some diuretics, haloperidol, some antibiotics, and
niacin. Antilipemics are drugs that lower the concentra-
tion of fatty substances in the blood. When these are
taken by the patient, blood testing may be done frequent-
ly to evaluate the liver function as well as lipids. The
patient’s doctor will give the patient a list of specific
medications to be discontinued before the test.

Aftercare

Aftercare includes routine care of the skin around the
needle puncture. Most patients have no aftereffects, but
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uble in water, but soluble in alcohol. Fats, waxes,
and oils are examples of lipids.

Lipoprotein—A complex molecule that consists of
a protein membrane surrounding a core of lipids.
Lipoproteins carry cholesterol and other lipids from
the digestive tract to the liver and other body tis-
sues. There are five major types of lipoproteins.

Low-density lipoprotein (LDL)—A type of lipopro-
tein that consists of about 50% cholesterol and is
associated with an increased risk of CAD.

Plaque—An abnormal deposit of hardened choles-
terol on the wall of an artery.

Triglyceride—A chemical compound that forms
about 95% of the fats and oils stored in animal and
vegetable cells. Triglyceride levels are sometimes
measured as well as cholesterol when a patient is
screened for heart disease.

some may have a small bruise or swelling. A washcloth
soaked in warm water usually relieves any discomfort. In
addition, the patient should resume taking any prescrip-
tion medications that were discontinued before the test.

Risks

The primary risk to the patient is a mild stinging or
burning sensation during the venipuncture, with minor
swelling or bruising afterward.

Normal results

The “normal” values for serum lipids depend on the
patient’s age, sex, and race. Normal values for people in
Western countries are usually given as 140-220 mg/dL in
adults, although as many as 5% of the population has TC
higher than 300 mg/dL. Among Asians, the figures are
about 20% lower. As a rule, both TC and LDL levels rise
as people get older.

Some doctors prefer to speak of “desired” rather
than “normal” cholesterol values, on the grounds that
“normal” refers to statistically average levels that may
still be too high for good health. Desirable values are as
follows:

« Total cholesterol (TC): less than 200 mg/dL

* HDL cholesterol: 40—70 mg/dL in males, 40—80 mg/dL
in females

» LDL cholesterol: less than 130 mg/dL

 TC/HDL ratio: under 4.0 in males, 3.8 in females.
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Cholinergic drugs

Abnormal results

It is possible for blood cholesterol levels to be too
low as well as too high.

Abnormally low levels

TC levels less than 160 mg/dL are associated with
higher mortality rates from cancer, liver disease, respira-
tory disorders, and injuries. The connection between
unusually low cholesterol and increased mortality is not
clear, although some researchers think that the low level
is a secondary sign of the underlying disease and not the
cause of disease or death.

Low levels of serum cholesterol are also associated
with malnutrition or hyperthyroidism. Further diagnos-
tic testing may be necessary in order to locate the cause.

Abnormally high levels

Prior to 1980, hypercholesterolemia (an abnormal-
ly high TC level) was defined as any value above the
95th percentile for the population. These figures ranged
from 210 mg/dL in persons younger than 20 to more than
280 mg/dL in persons older than 60. It is now known,
however, that TC levels over 200 mg/dL are associated
with significantly higher risk of CAD. Levels of 280
mg/dL or more are considered elevated. Treatment with
diet and medication has proven to successfully lower risk
of heart attack and stroke.

Elevated cholesterol levels may also result from
hepatitis, blockage of the bile ducts, disorders of lipid
metabolism, nephrotic syndrome, inflammation of the
pancreas, or hypothyroidism.

Resources

BOOKS

Baron, Robert B., and Warren S. Browner. “Lipid Abnormali-
ties.” In Current Medical Diagnosis and Treatment, 1998.
37th ed. Ed. Stephen McPhee, et al. Stamford: Appleton
& Lange, 1997.

“Laboratory and Reference Guides.” In The Merck Manual of
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah-
way, NJ: Merck Research Laboratories, 1992.

Sobel, David S., and Tom Ferguson. The People’s Book of
Medical Tests. New York: Summit Books, 1985.

Rebecca J. Frey

I Cholinergic drugs
Definition

Cholinergic drugs are medications that produce the
same effects as the parasympathetic nervous system.
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Purpose

Cholinergic drugs produce the same effects as acetyl-
choline. Acetylcholine is the most common neurohor-
mone of the parasympathetic nervous system, the part of
the peripheral nervous system responsible for the every
day work of the body. While the sympathetic nervous sys-
tem acts during times of excitation, the parasympathetic
system deals with everyday activities such as salivation,
digestion, and muscle relaxation.

The cholinergic drugs may be used in several ways.
The cholinergic muscle stimulants are used to diagnose and
treat myathenia gravis, a disease that causes severe muscle
weakness. This class of drugs includes ambenonium chlo-
ride (Mytelase), edrophonium chloride (Tensilon), neostig-
mine (Prostigmine), and piridogstimina (Mestindn). These
drugs are also widely used in surgery, both to reduce the
risk of urinary retention, and to reverse the effects of the
muscle relaxant drugs that are used in surgery.

Cholinergic drugs are also used in control of glauco-
ma, a disease that is caused by increased pressure inside
the eye. The most common drugs used for this purpose
are demecarium (Humorsol) and echthiophate (Phospho-
line iodide).

Description

Cholinergic drugs usually act in one of two ways.
Some directly mimic the effect of acetylcholine, while
others block the effects of acetylcholinesterase. Acetyl-
cholinesterase is an enzyme that destroys naturally
occurring acetylcholine. By blocking the enzyme, the
naturally occurring acetylcholine has a longer action.

Recommended dosage

Cholinergic drugs are available only by prescription.
They may be available as eye drops, capsules, tablets, or
injections.

Precautions

Cholinergic drugs should be avoided when the
patient has any sort of obstruction in the urinary or diges-
tive tracts, such a a tumor, or severe inflammation which
is causing blockage.

They should be used with caution in patients with
asthma, epilepsy, slow heart beat, hyperthyroidism, or
gastric ulcers.

The effects of the cholinergic drugs are to produce
the same effects as stimulation of the parasympathetic
nervous system. These effects include slowing of the
heartbeat, increases in normal secretions including the
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Cholinergic—Nerves that are stimulated by acetyl-
choline.

Glaucoma—a disease of the eye marked by
increased pressure within the eyeball that can
result in damage to the optic disk and gradual loss
of vision.

Myasthenia gravis—a disease characterized by pro-
gressive weakness and exhaustibility of voluntary
muscles without atrophy or sensory disturbance
and caused by an autoimmune attack on acetyl-
choline receptors at neuromuscular junctions.

Parasympathetic nervous system—the part of the
nervous system that contains chiefly cholinergic
fibers, that tends to induce secretion, to increase
the tone and contractility of smooth muscle, and
to slow the heart rate.

digestive acids of the stomach, saliva and tears. For this
reason, patients who already have a problem in one of
these areas, such as a slow heartbeat or stomach ulcers
should use these drugs with great caution, since the med-
ication will make their conditions worse.

Side effects

When used properly, cholinergic drugs will increase
muscle strength in patients with myasthenia gravis. In
eye drop form, they can reduce the intraoccular pressure
in glaucoma.

The possible adverse effects of cholinergic drugs are:
« slow heart beat, possibly leading to cardiac arrest
» muscle weakness, muscle cramps, and muscle pain
* convulsions
 weak breathing, inability to breath
« increased stomach acid and saliva
* nausea and vomiting

» dizziness, drowsiness, and headache

Resources

BOOKS
Beyond the Limits: A Self Portrait of Myasthenia Gravis.
Susanville, CA: Palette-Publishing, March 1994.

PERIODICALS
“Classic Papers in Glaucoma.” Archives of Ophthalmology
(March 2001).
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I Chondromalacia patellae
Definition

Chondromalacia patellae refers to the progressive
erosion of the articular cartilage of the knee joint, that is
the cartilage underlying the kneecap (patella) that articu-
lates with the knee joint.

Description

Chondromalacia patellae (CMP), also known as
patello-femoral pain syndrome or patello-femoral stress
syndrome, is a syndrome that causes pain/discomfort at
the front of the knee. It is associated with irritation or
wear on the underside of the kneecap, or patella. In a nor-
mal knee, the articular cartilage is smooth and elastic and
glides smoothly over the surface of the thighbone, or
femur when the knee is bent. Erosion of the cartilage
roughens the surface and prevents this smooth action.

CMP is most common in adolescent females,
although older people may also develop it. An average of
two out of 10,000 people develop this condition, many of
them runners or other athletes.

Causes and symptoms

CMP is the result of the normal aging process,
overuse, injury, or uneven pressures exerted on the knee
joint. In teens, CMP may be caused by uneven growth or
uneven strength in the thigh muscles. Growth spurts,
common in teens, may result in a mildly abnormal align-
ment of the patella, which increases the angle formed by
the thigh and the patellar tendon (Q-angle). This condi-
tion adds to the damage. Symptoms include pain, nor-
mally around the kneecap, and a grinding sensation felt
when extending the leg. The pain may radiate to the back
of the knee, or it may be intermittent and brought on by
squatting, kneeling, going up or down stairs, especially
down, or by repeated bending of the joint.

Diagnosis
Diagnosis is established during a physical examina-
tion performed by a general practitioner or an orthope-

dist, and is based on frequency of symptoms and con-
firmed by x rays of the knee. The CMP erosion can also
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Choriocarcinoma

KEY TERMS

Arthroscopic knee surgery—Surgery performed to
examine or repair tissues inside the knee joint
through a special scope (arthroscope).

Femur—The thigh bone.

Isometric exercises—Exercises which strengthen
through muscle resistance.

Osteoarthritis—Degenerative joint disease.

Quadriceps, hip flexors, hamstrings—Major mus-
cles in the thigh area which affect knee mechanics.

be seen on an MRI, although this type of scan is not rou-
tinely performed for this purpose. The patient should
inform the doctor about any previous injuries to the joint.

Treatment

Initial treatment may consist of resting the knee
using crutches, along with aspirin, Tylenol, or a non-
steroidal anti-inflammatory drug (NSAID) such as
Motrin for seven to 10 days. The person should limit
sports activity until the joint is healed and may use ice
followed by heat to decrease inflammation. When the
doctor allows the patient to resume sports, a knee brace
may be prescribed in the form of a stabilizer with a hole
at the kneecap.

Treatment also includes low impact exercises to
strengthen the quadriceps muscles which help stabilize
the knee joint. Physical therapy may be suggested at the
start of this program so as to help the patient learn the
correct method of performing the exercises.

Approximately 85% of people do well with conserv-
ative CMP treatment. The remainder still have severe
pain and may require arthroscopic surgery to repair the
tissues inside the knee joint. In more severe cases, open
surgery may be required to realign the kneecap and per-
haps other corrections.

Alternative treatments

Physical therapy offers treatments that may help
CMP patients. Aqua therapy has the benefit of exercising
the knee without putting stress on it and it also strength-
ens the thigh muscles. Biofeedback can be used to learn
tensing and relaxing specific muscles to relieve pain.
These techniques have the benefit of no side effects.
Massage therapy might be beneficial as well. Calcium,
minerals, and vitamins as part of a balanced diet will
aid healing and help prevent further problems.
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Prognosis

In most teens with CMP, the prognosis is excellent
since the damage is reversible when treatment starts
before the cartilage begins to break down. With proper
treatment and preventive techniques, teenagers will com-
plete their growth without permanent damage to the
joint. Only about 15% of patients require surgical inter-
vention. Older people may go on to develop osteoarthri-
tis in the knee.

Prevention

Proper exercises are the best preventive measure.
Since tightness of thigh muscles is a risk factor, warming
up before athletic activities is recommended, as well as
participating in a variety of sports rather than just one.
Stretching exercises increase flexibility of the quadri-
ceps, hip flexors, and hamstrings. Strengthening exercis-
es such as short arc leg extensions, straight leg raises,
quadriceps isometric exercises, and stationary bicycling
are also recommended.

Resources

OTHER

Chondromalacia patellae. <http://my.webmd.com/content/
asset/adam_disease_chondromalacia_patellae>.

Chondromalacia Patellae. <http://www.orthoseek.com/articles/
chondromp.html>.

“Major Domains of Complementary & Alternative Medicine.”
<http://nccam.nih.gov/fcp/classify/>.

Questions and Answers About Knee Problems. <http://www.
cbshealthwatch.com/cx/viewarticle/202777>.

Questions and Answers About Knee Problems. <http://www.
nih.gov/niams/healthinfo/kneeprobs/kneeqa.htm>.

Barbara J. Mitchell

Chorea see Movement disorders

I Choriocarcinoma
Definition

A choriocarcinoma is type of cancer germ cell con-
taining trophoblast cells.

Description

Choriocarcinomas are cancers that develop from
germ cells, cells that ordinarily turn into sperm or eggs.
Choriocarcinomas resemble the cells that surround an
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Biopsy—A sample of an organ taken to look for
abnormalities. Also, the technique used to take such
samples.

Chemotherapy—The treatment of cancer with
drugs.

Computed tomography (CT)—A special x ray tech-
nique that produces a cross sectional image of the
organs inside the body.

Extragonadal—In a location other than the repro-
ductive organs.

Germ cell—One of the cells that ordinarily develop
into eggs or sperm (also sperm and eggs).

Gonads—The ovaries or testes.

Klinefelter syndrome—A condition caused by extra
X chromosome(s) in a male, that results in small
testes and infertility together with increased height,
decreased facial hair, and sometimes breast
enlargement.

Magnetic resonance imaging—A type of study that
uses changes induced by magnets to see cells and
tissues inside the body.

embryo in the uterus. Most of these cancers form inside
the reproductive organs. Some originate in the testes or
ovaries, especially in young adults. Others develop in the
uterus after a pregnancy or miscarriage—particularly
often after a mole. A few choriocarcinomas arise in sites
outside the reproductive organs. Such “extragonadal”
tumors are usually found in young adults and are more
common in males.

Choriocarcinomas are one of the most dangerous
germ cell cancers. Choriocarcinomas usually grow
quickly and spread widely. Occasionally, this cancer
grows so fast that the original tumor outgrows its blood
supply and dies, leaving behind only a small scar.

Causes and symptoms

Choriocarcinomas result from genetic damage to a
germ cell. Males with Klinefelter syndrome are espe-
cially likely to develop extragonadal germ cell tumors.

The symptoms of a choriocarcinoma vary, depend-
ing on where the tumor originates and where it spreads.
In the uterus, the most common symptom is bleeding.
Cancers in the ovary often have only subtle signs such as
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Mole—A mass of abnormal, partially developed tis-
sues inside the uterus (womb). Moles develop dur-
ing a pregnancy that begins with an abnormal fertil-
ization.

Ovaries—The female sex organs that make eggs
and female hormones.

Remission—The disappearance of the symptoms of
cancer, although all of the cancer cells may not be
gone.

Reproductive organs—The group of organs (includ-
ing the testes, ovaries, and uterus) whose purpose is
to produce a new individual and continue the
species.

Testes—The male sex organs that make sperm and
male hormones.

Testicular cancer—A cancer that originates in the
testes.

Trophoblast—The tissues that surround an embryo
and attach it to the uterus.

Tumor—A lump made up of abnormal cells.

Uterus—The organ where a child develops (womb).

widening of the waistline or pain. In the testes, chorio-
carcinomas can often be felt as small painless lumps.
Choriocarcinomas that spread to other organs may reveal
their presence by bleeding. In the brain, this bleeding can
cause a stroke.

Diagnosis

Choriocarcinomas are usually referred to an
oncologist, a doctor who specializes in cancer treat-
ment. To diagnose this tumor, the doctor will do a
physical examination and examine the internal
organs with x rays or ultrasound studies. Choriocarci-
nomas are not always biopsied before being treated,
because they tend to bleed heavily. Spreading of the
cancer is detected with X rays, ultrasound studies,
computed tomography (CT), or magnetic resonance
imaging (MRI) scans.

Most choriocarcinomas make human chorionic
gonadotropin (hCG), a hormone normally found only
during pregnancy. The presence of hCG in the blood can
help diagnose this cancer and monitor the success of
treatment.
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Chorionic villus sampling

Treatment

Choriocarcinomas are usually treated by surgical
removal of the tumor and chemotherapy. Radiation is
occasionally used, particularly for tumors in the brain.

Alternative treatment

Complementary treatments can decrease stress,
reduce the side effects of cancer treatment, and help
patients feel more in control. For instance, some people
find activities such as yoga, massage, music therapy,
meditation, prayer, or mild physical exercise helpful.

Prognosis

The prognosis for choriocarcinomas in the uterus is
very good. Although these tumors have often spread
throughout the body, chemotherapy results in a cure or
remission in at least 80-90% of cases. Women who have
had choriocarcinomas often go on to have normal preg-
nancies and deliveries.

Choriocarcinomas in other sites have a poorer prog-
nosis. These tumors tend to spread quickly and don’t
always respond well to chemotherapy. Although treat-
ment can be effective, the outcome usually depends on
how widely the cancer is dispersed. Generally, the prog-
nosis is worse if the cancer can be found in the liver or
brain, if hCG levels are high, or if the original tumor
developed outside the gonads. Five-year survival with
testicular cancers can range from 92% for tumors that
have spread only to the lungs to 48% to tumors that have
spread to other internal organs.

Prevention

There is no known means of prevention. However,
early detection of the symptoms and prompt medical
treatment can improve the odds of survival.

Resources
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Chorionic gonadotropin test see Human
chorionic gonadotropin pregnancy test

I Chorionic villus sampling
Definition

Chorionic villus sampling (CVS), also known as
chorionic villus biopsy, is a prenatal test that can detect
genetic and chromosomal abnormalities of an unborn baby.

Purpose

Chorionic villus sampling is performed on pregnant
women who are at risk for carrying a fetus with a genet-
ic or chromosomal defect. Although it carries a slightly
higher risk, CVS may be used in place of amniocentesis
for women who have one or more of the following risk
factors:

» Women age 35 and older. The chance of having a child
with Down syndrome increases with maternal age. For
instance, the chance of having a baby with Down syn-
drome is one in 378 for a 35-year-old woman and
increases to one in 30 for a 45-year-old woman.

* A history of miscarriages or children born with birth
defects.

* A family history of genetic disease. Prenatal genetic
testing is recommended if either the mother or father of
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Chorionic villi

Amniotic fluid

Fetus (8-10 weeks)

Ultrasound transducer

Bladder

Chorionic villus sampling is performed on pregnant women who are at risk for carrying a fetus with a genetic or chromoso-
mal defect. This procedure can be performed through the vagina and the cervix (transcervically) or through the abdomen
(transabdominally). In the transcervical procedure, as depicted above, the physician uses ultrasound to help guide a catheter
through the cervix into the uterus. By applying suction from the syringe attached to the other end of the catheter, a small
sample of the chorionic villi are obtained. (lllustration by Electronic lllustrators Group.)

the unborn baby has a family history of genetic disease
or is known to be a carrier of a genetic disease.

Precautions

Chorionic villus sampling is not recommended for
women who have vaginal bleeding or spotting during the
pregnancy. It is not typically recommended for women
who have Rh sensitization from a previous pregnancy.

Description

Chorionic villus sampling has been in use since the
1980s. This prenatal testing procedure involves taking a
sample of the chorion frondosum—that part of the chori-
onic membrane containing the villi—for laboratory
analysis. The chorionic membrane is the outer sac which
surrounds the developing fetus. Chorionic villi are
microscopic, finger-like projections that emerge from the
chorionic membrane and eventually form the placenta.
The cells that make up the chorionic villi are of fetal ori-
gin so laboratory analysis can identify any genetic, chro-
mosomal, or biochemical diseases of the fetus.
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Chorionic villus sampling is best performed
between 10 and 12 weeks of pregnancy. The procedure is
performed either through the vagina and the cervix
(transcervically) or through the abdomen (transabdomi-
nally) depending upon the preferences of the patient or
the doctor. In some cases, the location of the placenta
dictates which method the doctor uses. Both methods are
equally safe and effective. Following the preparation
time, both procedures take only about five minutes.
Women undergoing chorionic villus sampling may expe-
rience no pain at all or feel cramping or pinching. Occa-
sionally, a second sampling procedure must be per-
formed if insufficient villus material was obtained.

For the transcervical procedure, the woman lies on
an examining table on her back with her feet in stirrups.
The woman’s vaginal area is thoroughly cleansed with an
antiseptic, a sterile speculum is inserted into her vagina
and opened, and the cervix is cleansed with an antiseptic.
Using ultrasound (a device which uses sound waves to
visualize internal organs) as a guide, the doctor inserts a
thin, plastic tube called a catheter through the cervix and
into the uterus. The passage of the catheter through the
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Chorionic villus sampling

KEY TERMS

Chorionic villi—Microscopic, finger-like projec-
tions that emerge from the outer sac which sur-
rounds the developing baby. Chorionic villi are of
fetal origin and eventually form the placenta.

Chromosomes—Human cells carry DNA in tightly
compressed rod-like structures called chromo-
somes. Humans have 23 pairs of chromosomes
including the sex chromosomes.

Down syndrome—A chromosomal disorder
caused by an extra copy or a rearrangement of
chromosome 21. Children with Down syndrome
have varying degrees of mental retardation and
may have heart defects.

Fetus—Term for an unborn baby after the eighth
week of pregnancy. Prior to seven weeks, it is
called an embryo.

Rh sensitization—A woman with a negative blood
type (Rh negative) who has produced antibodies
against her fetus with a positive blood type (Rh
positive). The mother’s body considered the fetal
blood cells a foreign object and mounted an
immune attack on it.

Ultrasound—A safe, painless procedure which
uses sound waves to visualize internal organs. A
wand that transmits and receives the sound waves
is moved over the woman’s abdomen and internal
organs can be seen on a video screen.

cervix may cause cramping. The doctor carefully watch-
es the image produced by the ultrasound and advances
the catheter to the chorionic villi. By applying suction
from the syringe attached to the other end of the catheter,
a small sample of the chorionic villi are obtained. A
cramping or pinching feeling may be felt as the sample is
being taken. The catheter is then easily withdrawn.

For the transabdominal method, the woman lies on
her back on an examining table. Ultrasound enables the
doctor to locate the placenta. The specific area on the
woman’s abdomen is cleansed thoroughly with an anti-
septic and a local anesthetic may be injected to numb the
area. With ultrasound guidance, a long needle is inserted
through the woman’s abdominal wall, through the uterine
wall and to the chorionic villi. The sample is obtained by
applying suction from the syringe.

The chorionic villus sample is immediately placed
into nutrient medium and sent to the laboratory. At the lab-
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oratory, the sample is examined under the microscope and
any contaminating cells or material is carefully removed.
The villi can be analyzed immediately, or incubated for a
day or more to allow for cell division. The cells are
stopped in the midst of cell division and spread onto a
microscope slide. Cells with clearly separated chromo-
somes are photographed so that the type and number of
chromosomes can be analyzed. Chromosomes are strings
of DNA which have been tightly compressed. Humans
have 23 pairs of chromosomes including the sex chromo-
somes. Rearrangements of the chromosomes or the pres-
ence of additional or fewer chromosomes can be identified
by examination of the photograph. Down syndrome, for
instance, is caused by an extra copy of chromosome 21. In
addition to the chromosomal analysis, specialized tests can
be performed as needed to look for specific diseases such
as Tay-Sachs disease. Depending upon which tests are
performed, results may be available as early as two days or
up to eight days after the procedure.

Chorionic villus sampling costs between $1,200 and
$1,800. Insurance coverage for this test may vary.

Alternate procedures

There are alternate procedures for diagnosing genet-
ic and chromosomal disorders of the fetus. Amniocente-
sis is commonly used and involves inserting a needle
through the pregnant woman’s abdomen to obtain a sam-
ple of amniotic fluid. Amniocentesis is usually per-
formed in the second trimester at approximately 16
weeks gestation and the laboratory analysis may take two
to three weeks. The two advantages of chorionic villus
sampling are that it is performed during the first trimester
and the results are available in about one week. However,
as of 1997, amniocentesis is being performed in the first
trimester, but this is still very rare. The risk of miscar-
riage after amniocentesis is 0.5—-1% (one to two women
out of 200) which is lower than that for chorionic villus
sampling (1-3%).

A noninvasive alternative is the maternal blood test
called triple marker screening or multiple marker screen-
ing. A sample of the pregnant woman’s blood is analyzed
for three different markers: alphafetoprotein (AFP),
human chorionic gonadotropin, and unconjugated estriol.
The levels of these three markers in the mother’s blood
can identify unborn babies who are at risk for certain
genetic or chromosomal defects. This is a screening test
which determines the chance that the fetus has the defect,
but it can not diagnose defects. A negative test result
does not necessarily mean the unborn baby does not have
a birth defect. For instance, this screening test can only
predict 60—70% of the fetuses with Down syndrome.
Pregnant women who have a positive triple marker
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screen are encouraged to undergo a diagnostic test, such
as amniocentesis (by the time an AFP is done, it is too
late to perform a CVS).

Preparation

Prior to the chorionic villus sampling procedure the
woman needs to drink fluids and refrain from urinating
to ensure her bladder is full. These preparations create a
better ultrasound picture.

Aftercare

It is generally recommended that women undergoing
chorionic villus sampling have someone drive them
home and have no plans for the rest of the day. Women
with Rh negative blood must receive a Rho (D) immune
globulin injection following the procedure. Women
should call their doctor if they experience excessive
bleeding, vaginal discharge, fever, or abdominal pain
after the procedure.

Risks

Of women who undergo transcervical chorionic vil-
lus sampling, one third experience minimal vaginal spot-
ting and 7-10% experience vaginal bleeding. One out of
five women experience cramping following the proce-
dure. Two to three women out of 100 (or 2-3%) will mis-
carry following chorionic villus sampling. The risk of
infection is very low. Rupture of the amniotic mem-
branes is a rare complication. Women with Rh negative
blood may be at an increased risk for developing Rh
incompatibility following chorionic villus sampling.

There have been reports of limb defects in babies
following chorionic villus sampling. However, in 1996
the World Health Organization reported that the inci-
dence of babies born with limb defects from 138,966
women who had undergone chorionic villus sampling
was the same as for women who had not. Therefore, this
study found no connection between chorionic villus sam-
pling and limb defects.

Normal results

No genetic, chromosomal, or biochemical abnor-
malities were found in the fetal cells. The gender of the
fetus will be identified but will be made known to the
parents only with their approval.

Abnormal results

Analysis of the cells from the chorionic villus
enables the detection of over 200 diseases and disorders
such as Down Syndrome, Tay-Sachs disease, and cystic
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fibrosis. Gross rearrangements of the chromosomes and
chromosome additions or losses are detected.
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Choroiditis see Uveitis
Choroiretinitis see Uveitis
Chromosome studies see Genetic testing

Chronic arthritis of childhood see Juvenile
arthritis

Chronic constrictive pericarditis see
Pericarditis

Chronic Epstein-Barr virus see Chronic
fatigue syndrome

I Chronic fatigue syndrome
Definition

Chronic fatigue syndrome (CFS) is a condition that
causes extreme tiredness. People with CFS have debili-
tating fatigue that lasts for six months or longer. They
also have many other symptoms. Some of these are pain
in the joints and muscles, headache, and sore throat.
CFS does not have a known cause, but appears to result
from a combination of factors.

Description

CEFS is the most common name for this disorder, but
it also has been called chronic fatigue and immune disor-
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Chronic fatigue syndrome

der (CFIDS), myalgic encephalomyelitis, low natural
killer cell disease, post-viral syndrome, Epstein-Barr dis-
ease, and Yuppie flu. CFS has so many names because
researchers have been unable to find out exactly what
causes it and because there are many similar, overlapping
conditions. Reports of a CFS-like syndrome called
neurasthenia date back to 1869. Later, people with simi-
lar symptoms were said to have fibromyalgia because
one of the main symptoms is myalgia, or muscle pain.
Because of the similarity of symptoms, fibromyalgia and
CFS are considered to be overlapping syndromes.

In the early to mid-1980s, there were outbreaks of
CFS in some areas of the United States. Doctors found that
many people with CFS had high levels of antibodies to the
Epstein-Barr virus (EBV), which causes mononucleosis, in
their blood. For a while they thought they had found the
culprit, but it turned out that many healthy people also had
high EBV antibodies. Scientists have also found high levels
of other viral antibodies in the blood of people with CFS.
These findings have led many scientists to believe that a
virus or combination of viruses may trigger CFS.

CFS was sometimes referred to as Yuppie flu because
it seemed to often affect young, middle-class profession-
als. In fact, CFS can affect people of any gender, age,
race, or socioeconomic group. Although anyone can get
CFS, most patients diagnosed with CFS are 25-45 years
old, and about 80% of cases are in women. Estimates of
how many people are afflicted with CFS vary due to the
similarity of CFS symptoms to other diseases and the dif-
ficulty in identifying it. The Centers for Disease Control
and Prevention (CDC) has estimated that four to 10 peo-
ple per 100,000 in the United States have CFS. According
to the CFIDS Foundation, about 500,000 adults in the
United States (0.3% of the population) have CFS. This
probably is a low estimate since these figures do not
include children and are based on the CDC definition of
CFS, which is very strict for research purposes.

Causes and symptoms

There is no single known cause for CFS. Studies
have pointed to several different conditions that might be
responsible. These include:

« viral infections

« chemical toxins

« allergies

e immune abnormalities
* psychological disorders

Although the cause is still controversial, many doc-
tors and researchers now think that CFS may not be a
single illness. Instead, they think CFS may be a group of
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symptoms caused by several conditions. One theory is
that a microorganism, such as a virus, or a chemical
injures the body and damages the immune system, allow-
ing dormant viruses to become active. About 90% of all
people have a virus in the herpes family dormant (not
actively growing or reproducing) in their bodies since
childhood. When these viruses start growing again, the
immune system may overreact and produce chemicals
called cytokines that can cause flu-like symptoms.
Immune abnormalities have been found in studies of
people with CFS, although the same abnormalities are
also found in people with allergies, autoimmune dis-
eases, cancer, and other disorders.

The role of psychological problems in CFS is very
controversial. Because many people with CFS are diag-
nosed with depression and other psychiatric disorders,
some experts conclude that the symptoms of CFS are
psychological. However, many people with CFS did not
have psychological disorders before getting the illness.
Many doctors think that patients become depressed or
anxious because of the effects of the symptoms of their
CFS. One recent study concluded that depression was the
result of CFS and was not its cause.

Having CFS is not just a matter of being tired. Peo-
ple with CFS have severe fatigue that keeps them from
performing their normal daily activities. They find it dif-
ficult or impossible to work, attend school, or even to
take part in social activities. They may have sleep distur-
bances that keep them from getting enough rest or they
may sleep too much. Many people with CES feel just as
tired after a full night’s sleep as before they went to bed.
When they exercise or try to be active in spite of their
fatigue, people with CFS experience what some patients
call “payback”—debilitating exhaustion that can confine
them to bed for days.

Other symptoms of CFS include:
 muscle pain (myalgia)
* joint pain (arthralgia)
* sore throat
* headache
» fever and chills
« tender lymph nodes
« trouble concentrating
* memory loss

A recent study at Johns Hopkins University found an
abnormality in blood pressure regulation in 22 of 23
patients with CFS. This abnormality, called neurally
mediated hypotension, causes a sudden drop in blood
pressure when a person has been standing, exercising or
exposed to heat for a while. When this occurs, patients
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feel lightheaded and may faint. They often are exhausted
for hours to days after one of these episodes. When treat-
ed with salt and medications to stabilize blood pressure,
many patients in the study had marked improvements in
their CFS symptoms.

Diagnosis

CFS is diagnosed by evaluating symptoms and elim-
inating other causes of fatigue. Doctors carefully ques-
tion patients about their symptoms, any other illnesses
they have had, and medications they are taking. They
also conduct a physical examination, neurological
examination, and laboratory tests to identify any underly-
ing disorders or other diseases that cause fatigue. In the
United States, many doctors use the CDC case definition
to determine if a patient has CFS.

To be diagnosed with CFS, patients must meet both
of the following criteria:

* Unexplained continuing or recurring chronic fatigue for
at least six months that is of new or definite onset, is not
the result of ongoing exertion, and is not mainly
relieved by rest, and causes occupational, educational,
social, or personal activities to be greatly reduced.

* Four or more of the following symptoms: loss of short-
term memory or ability to concentrate; sore throat; tender
lymph nodes; muscle pain; multi-joint pain without
swelling or redness; headaches of a new type, pattern, or
severity; unrefreshing sleep; and post-exertional malaise
(a vague feeling of discomfort or tiredness following
exercise or other physical or mental activity) lasting more
than 24 hours. These symptoms must have continued or
recurred during six or more consecutive months of illness
and must not have started before the fatigue began.

Treatment

There is no cure for CFS, but many treatments are
available to help relieve the symptoms. Treatments usual-
ly are individualized to each person’s particular symp-
toms and needs. The first treatment most doctors recom-
mend is a combination of rest, exercise, and a balanced
diet. Prioritizing activities, avoiding overexertion, and
resting when needed are key to maintaining existing
energy reserves. A program of moderate exercise helps to
keep patients from losing physical conditioning, but too
much exercise can worsen fatigue and other CFS symp-
toms. Counseling and stress reduction techniques also
may help some people with CFS.

Many medications, nutritional supplements, and herbal
preparations have been used to treat CES. While many of
these are unproven, others seem to provide some people
with relief. People with CFS should discuss their treatment
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KEY TERMS

Arthralgia—]Joint pain.
Cytokines—Proteins produced by certain types of

lymphocytes. They are important controllers of
immune functions.

Depression—A psychological condition, with
feelings of sadness, sleep disturbance, fatigue, and
inability to concentrate.

Epstein-Barr virus (EBV)—A virus in the herpes
family that causes mononucleosis.

Fibromyalgia—A disorder closely related to CFS.
Symptoms include pain, tenderness, and muscle
stiffness.

Lymph node—Small immune organs containing
lymphocytes. They are found in the neck, armpits,
groin, and other locations in the body.

Lymphocytes—White blood cells that are respon-
sible for the actions of the immune system.

Mononucleosis—A flu-like illness caused by the
Epstein-Barr virus.

Myalgia—Muscle pain.

Myalgic encephalomyelitis—An older name for
chronic fatigue syndrome; encephalomyelitis refers
to inflammation of the brain and spinal cord.

Natural killer (NK) cell—A lymphocyte that acts
as a primary immune defense against infection.

Neurally mediated hypotension—A rapid fall in
blood pressure that causes dizziness, blurred
vision, and fainting, and is often followed by pro-
longed fatigue.

Neurasthenia—Nervous exhaustion—a disorder
with symptoms of irritability and weakness, com-
monly diagnosed in the late 1800s.

plan with their doctors, and carefully weigh the benefits and
risks of each therapy before making a decision.

Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs),
such as ibuprofen and naproxen, may be used to relieve
pain and reduce fever. Another medication that is pre-
scribed to relieve pain and muscle spasms is cyclobenza-
prine (sold as Flexeril).

Many doctors prescribe low dosages of antidepres-
sants for their sedative effects and to relieve symptoms of
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Chronic fatigue syndrome

depression. Antianxiety drugs, such as benzodi-
azepines or buspirone may be prescribed for excessive
anxiety that has lasted for at least six months.

Other medications that have been tested or are being
tested for treatment of CFS are:

* Fludrocortisone (Florinef), a synthetic steroid, which is
currently being tested for treatment of people with
CFS. It causes the body to retain salt, thereby increas-
ing blood pressure. It has helped some people with CFS
who have neurally mediated hypotension.

* Beta-adrenergic blocking drugs, often prescribed for high
blood pressure. Such drugs, including atenolol (Tenoretic,
Tenormin) and propranolol (Inderal), are sometimes pre-
scribed for neurally mediated hypotension.

» Gamma globulin, which contains human antibodies to a
variety of organisms that cause infection. It has been
used experimentally to boost immune function in peo-
ple with CFS.

» Ampligen, a drug which stimulates the immune system
and has antiviral activity. In one small study, ampligen
improved mental function in people with CFS.

Alternative treatment

A variety of nutritional supplements are used for
treatment of CFS. Among these are vitamin C, vitamin
B,,, vitamin A, vitamin E, and various dietary minerals.
These supplements may help improve immune and men-
tal functions. Several herbs have been shown to improve
immune function and have other beneficial effects. Some
that are used for CFS are astragalus (Astragalus mem-
branaceus), echinacea (Echinacea spp.), garlic (Allium
sativum), ginseng (Panax ginseng), gingko (Gingko bilo-
ba), evening primrose oil (Oenothera biennis), shiitake
mushroom extract (Lentinus edodes), borage seed oil,
and quercetin.

Many people have enhanced their healing process
for CFS with the use of a treatment program inclusive of
one or more alternative therapies. Stress reduction tech-
niques such as biofeedback, meditation, acupuncture,
and yoga may help people with sleep disturbances relax
and get more rest. They also help some people reduce
depression and anxiety caused by CFS.

Prognosis

The course of CFS varies widely for different peo-
ple. Some people get progressively worse over time,
while others gradually improve. Some individuals have
periods of illness that alternate with periods of good
health. While many people with CFS never fully regain
their health, they find relief from symptoms and adapt to
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the demands of the disorder by carefully following a
treatment plan combining adequate rest, nutrition, exer-
cise, and other therapies.

Prevention

Because the cause of CFS is not known, there current-
ly are no recommendations for preventing the disorder.
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I Chronic granulomatous
disease

Definition

Chronic granulomatous disease (CGD) is an inherit-
ed disorder in which white blood cells lose their ability to
destroy certain bacteria and fungi.

Description

CGD is an X-linked genetic disease, meaning the
defective gene is carried on the X chromosome (one
of the sex chromosomes). Females have two copies of
the X chromosome, whereas males have one X and
one Y. CGD also is a recessive defect meaning that
both copies of the chromosome must have the defect
before it can be expressed. Females who have one X
chromosome without the defect do not get this dis-
ease. Males, since they only have one X chromosome,
get the disease if the defect is present. Thus, CGD
affects mostly males.

CGD is an immunodeficiency disorder. Patients
with immunodeficiency disorders suffer frequent infec-
tions. This happens because part of their immune system
isn’t working properly and the infectious microorgan-
isms are not killed as rapidly as is normal. In CGD there
is a defect in the ability of the white blood cells to kill
bacteria and fungi. The white blood cells affected are
phagocytic cells. They are part of the non-specific
immune system and move via the blood to all parts of the
body where they ingest and destroy microbes. Phagocyt-
ic cells are the first line of defense against microorgan-
isms. In this disease, the decreased ability to kill
microbes that they have ingested leads to a failure to
effectively combat infectious diseases. Patients with
CGD are subject to certain types of recurring infection,
especially those of the skin, lungs, mouth, nose,
intestines, and lymph nodes. With the exception of the
lymph nodes, all of these areas are considered external
tissues that come into contact with microorganisms from
the environment. The lymph system drains all areas of
the body to eliminate destroyed microorganisms and to
assist the immune system in attacking microorganismes.
Infections occur in the lymph nodes as a consequence of
the normal draining function.
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Immunodeficiency—A weakening of the body’s
immune system.

Phagocytic cells—A cell that ingests microorgan-
isms and foreign particles.

Causes and symptoms

The genetic defect that causes CGD reduces the
amount of hydrogen peroxide and superoxide that white
blood cells can make. These chemicals are important for
killing bacteria and fungi. Without them the white blood
cells ingest the microorganisms, but can’t kill them. In
some cases, the microbes then replicate inside the white
blood cell eventually causing its death.

Symptoms of the disease usually appear by age two.
Frequent, recurrent infections of the skin, lungs (e.g.
pneumonia), mouth (e.g. gingivitis), nose, intestines and
lymph nodes are a hallmark of this disease. Patients may
also develop multiple, recurrent liver abscesses and bone
infections (osteomyelitis).

Diagnosis

Diagnosis is made based on the observation of a pat-
tern of recurrent infections. Blood tests of lymphocyte
and antibody functions will be normal. Tests of phago-
cytic cells will show normal ingestion, but a greatly
decreased ability to kill bacteria.

Treatment

Early, aggressive treatment of all infections is criti-
cal to the successful management of CGD. Patients are
treated with antibiotics and immune serum. Antibiotics
are used at the first sign of infection. Immune serum is a
source of antibodies that help fight infections. Interferon
gamma is an experimental treatment for CGD that has
shown promising results. There is no cure for the under-
lying cause of chronic granulomatous disease

Prognosis

Although antibiotics can treat most infections and
may help prevent others, premature death may result,
typically due to repeated lung infections.

Prevention

Since CGD is a hereditary disorder, it cannot cur-
rently be prevented. Patients and their families may ben-
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Chronic kidney failure

efit from genetic counseling. Preventive (prophylactic)
antibiotics may help keep some infections from occur-
ring, and good hygiene, especially rigorous skin and
mouth care, can help prevent infections in these areas.
Avoiding crowds or other people who have infections are
also effective preventive measures.

Resources
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I Chronic kidney failure
Definition

Chronic kidney failure occurs when disease or disor-
der damages the kidneys so that they are no longer capa-
ble of adequately removing fluids and wastes from the
body or of maintaining the proper level of certain kidney-
regulated chemicals in the bloodstream.

Description

Chronic kidney failure, also known as chronic renal
failure, affects over 250,000 Americans annually. It is
caused by a number of diseases and inherited disorders,
but the progression of chronic kidney failure is always the
same. The kidneys, which serve as the body’s natural fil-
tration system, gradually lose their ability to remove flu-
ids and waste products (urea) from the bloodstream. They
also fail to regulate certain chemicals in the bloodstream,
and deposit protein into the urine. Chronic kidney failure
is irreversible, and will eventually lead to total kidney
failure, also known as end-stage renal disease (ESRD).
Without proper treatment intervention to remove wastes
and fluids from the bloodstream, ESRD is fatal.

Causes and symptoms

Kidney failure is triggered by disease or a hereditary
disorder in the kidneys. Both kidneys are typically affect-
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ed. The four most common causes of chronic kidney fail-
ure include:

* Diabetes. Diabetes mellitus (DM), both insulin depen-
dant (IDDM) and non-insulin dependant (NIDDM),
occurs when the body cannot produce and/or use
insulin, the hormone necessary for the body to process
glucose. Long-term diabetes may cause the glomeruli,
the filtering units located in the nephrons of the kid-
neys, to gradually lose functioning.

Glomerulonephritis. Glomerulonephritis is a chronic
inflammation of the glomeruli, or filtering units of the
kidney. Certain types of glomerulonephritis are treat-
able, and may only cause a temporary disruption of kid-
ney functioning.

Hypertension. High blood pressure is unique in that it
is both a cause and a major symptom of kidney failure.
The kidneys can become stressed and ultimately sustain
permanent damage from blood pushing through them at
an excessive level of pressure over a long period of time.

Polycystic kidney disease. Polycystic kidney disease is
an inherited disorder that causes cysts to be formed on
the nephrons, or functioning units, of the kidneys. The
cysts hamper the regular functioning of the kidney.

Other possible causes of chronic kidney failure
include kidney cancer, obstructions such as kidney
stones, pyelonephritis, reflux nephropathy, systemic
lupus erythematosus, amyloidosis, sickle cell anemia,
Alport syndrome, and oxalosis.

Initially, symptoms of chronic kidney failure devel-
op slowly. Even individuals with mild to moderate kid-
ney failure may show few symptoms in spite of increased
urea in their blood. Among the symptoms that may be
present at this point are frequent urination during the
night and high blood pressure.

Most symptoms of chronic kidney failure are not
apparent until kidney disease has progressed significant-
ly. Common symptoms include:

» Anemia. The kidneys are responsible for the production
of erythropoietin (EPO), a hormone which stimulates red
blood cell production. If kidney disease causes shrinking
of the kidney, this red cell production is hampered.

* Bad breath or a bad taste in mouth. Urea, or waste prod-
ucts, in the saliva may cause an ammonia-like taste in
the mouth.

* Bone and joint problems. The kidneys produce vitamin
D, which aids in the absorption of calcium and keeps
bones strong. For patients with kidney failure, bones
may become brittle, and in the case of children, normal
growth may be stunted. Joint pain may also occur as a
result of unchecked phosphate levels in the blood.
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* Edema. Puffiness or swelling around the eyes, arms,
hands, and feet.

* Frequent urination.

» Foamy or bloody urine. Protein in the urine may cause
it to foam significantly. Blood in the urine may indicate
bleeding from diseased or obstructed kidneys, bladder,
or ureters.

» Headaches. High blood pressure may trigger headaches.

 Hypertension, or high blood pressure. The retention of
fluids and wastes causes blood volume to increase,
which in turn, causes blood pressure to rise.

« Increased fatigue. Toxic substances in the blood and the
presence of anemia may cause feelings of exhaustion.

« Itching. Phosphorus, which is typically eliminated in
the urine, accumulates in the blood of patients with kid-
ney failure. This heightened phosphorus level may
cause itching of the skin.

» Lower back pain. Pain where the kidneys are located, in
the small of the back below the ribs.

 Nausea, loss of appetite, and vomiting. Urea in the gas-
tric juices may cause upset stomach. This can lead to
malnutrition and weight loss.

Diagnosis

Kidney failure is typically diagnosed and treated by a
nephrologist, a doctor that specializes in treating the kid-
neys. The patient that is suspected of having chronic kid-
ney failure will undergo an extensive blood work-up. A
blood test will assess the levels of creatinine, blood urea
nitrogen (BUN), uric acid, phosphate, sodium, and potas-
sium in the blood. Urine samples will also be collected,
usually over a 24-hour period, to assess protein loss.

Uncovering the cause of kidney failure is critical to
proper treatment. A full assessment of the kidneys is nec-
essary to determine if the underlying disease is treatable
and if the kidney failure is chronic or acute. An X ray,
MRI, computed tomography scan, ultrasound, renal
biopsy, and/or arteriogram of the kidneys may be
employed to determine the cause of kidney failure and
level of remaining kidney function. X rays and ultra-
sound of the bladder and/or ureters may also be taken.

Treatment

Chronic kidney failure is an irreversible condition.
Hemodialysis, peritoneal dialysis, or kidney transplan-
tation must be employed to replace the lost function of
the kidneys. In addition, dietary changes and treatment to
relieve specific symptoms such as anemia and high blood
pressure are critical to the treatment process.
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End-stage renal disease (ESRD)—Total kidney fail-
ure; chronic kidney failure is diagnosed as ESRD
when kidney function falls to 5-10% of capacity.

Nephrotic syndrome—Characterized by protein
loss in the urine, low protein levels in the blood,
and fluid retention.

Ureters—The two ducts that pass urine from each
kidney to the bladder.

Hemodialysis

Hemodialysis is the most frequently prescribed type
of dialysis treatment in the United States. Most
hemodialysis patients require treatment three times a
week, for an average of three to four hours per dialysis
“run” depending on the type of dialyzer used and their
current physical condition. The treatment involves circu-
lating the patient’s blood outside of the body through an
extracorporeal circuit (ECC), or dialysis circuit. The
dialysis circuit consists of plastic blood tubing, a two-
compartment filter known as a dialyzer, or artificial kid-
ney, and a dialysis machine that monitors and maintains
blood flow and administers dialysate, a chemical bath
used to draw waste products out of the blood. The
patient’s blood leaves and enters the body through two
needles inserted into the patient’s vein, called an access
site, and is pushed through the blood compartment of the
dialyzer. Once inside of the dialyzer, excess fluids and
toxins are pulled out of the bloodstream and into the
dialysate compartment, where they are carried out of the
body. At the same time, electrolytes and other chemicals
in the dialysate solution move from the dialysate into the
bloodstream. The purified, chemically-balanced blood is
then returned to the body.

Peritoneal dialysis

In peritoneal dialysis (PD), the patient’s peritoneum,
or lining of the abdomen, acts as a blood filter. A catheter
is surgically inserted into the patient’s abdomen. During
treatment, the catheter is used to fill the abdominal cavity
with dialysate. Waste products and excess fluids move
from the patient’s bloodstream into the dialysate solu-
tion. After a waiting period of six to 24 hours, depending
on the treatment method used, the waste-filled dialysate
is drained from the abdomen, and replaced with clean
dialysate. There are three types of peritoneal dialysis,
which vary by treatment time and administration
method: Continuous Ambulatory Peritoneal Dialysis
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(CAPD), Continuous Cyclic Peritoneal Dialysis (CCPD),
and Intermittent Peritoneal Dialysis (IPD).

Kidney transplantation

Kidney transplantation involves surgically attaching
a functioning kidney, or graft, from a brain dead organ
donor (a cadaver transplant), or from a living donor, to a
patient with ESRD. Patients with chronic renal disease
who need a transplant and don’t have a living donor reg-
ister with UNOS (United Network for Organ Sharing),
the federal organ procurement agency, to be placed on a
waiting list for a cadaver kidney transplant. Kidney avail-
ability is based on the patient’s health status. When the
new kidney is transplanted, the patient’s existing, dis-
eased kidneys may or may not be removed, depending on
the circumstances surrounding the kidney failure. A regi-
men of immunosuppressive, or anti-rejection medication,
is required after transplantation surgery.

Dietary management

A diet low in sodium, potassium, and phosphorous,
three substances that the kidneys regulate, is critical in
managing kidney disease. Other dietary restrictions, such
as a reduction in protein, may be prescribed depending
on the cause of kidney failure and the type of dialysis
treatment employed. Patients with chronic kidney failure
also need to limit their fluid intake.

Medications and dietary supplements

Kidney failure patients with hypertension typically
take medication to control their high blood pressure.
Epoetin alfa, or EPO (Epogen), a hormone therapy, and
intravenous or oral iron supplements are used to manage
anemia. A multivitamin may be prescribed to replace vit-
amins lost during dialysis treatments. Vitamin D, which
promotes the absorption of calcium, along with calcium
supplements, may also be prescribed.

Since 1973, Medicare has picked up 80% of ESRD
treatment costs, including the costs of dialysis and trans-
plantation and of some medications. To qualify for bene-
fits, a patient must be insured or eligible for benefits
under Social Security, or be a spouse or child of an eligi-
ble American. Private insurance and state Medicaid pro-
grams often cover the remaining 20% of treatment costs.

Prognosis

Early diagnosis and treatment of kidney failure is criti-
cal to improving length and quality of life in chronic kidney
failure patients. Patient outcome varies by the cause of
chronic kidney failure and the method chosen to treat it.
Overall, patients with chronic kidney disease leading to
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ESRD have a shortened lifespan. According to the United
States Renal Data System (USRDS), the lifespan of an
ESRD patient is 18-47% of the lifespan of the age-sex-race
matched general population. ESRD patients on dialysis
have a lifespan that is 16-37% of the general population.

The demand for kidneys to transplant continues to
exceed supply. In 1996, over 34,000 Americans were on
the UNOS waiting list for a kidney transplant, but only
11,330 living donor and cadaver transplants were actual-
ly performed. Cadaver kidney transplants have a 50%
chance of functioning nine years, and living donor kid-
neys that have two matching antigen pairs have a 50%
chance of functioning for 24 years. However, some trans-
plant grafts have functioned for over 30 years.
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Chronic leukemias see Leukemias, chronic

I Chronic obstructive lung
disease

Definition

Chronic obstructive lung disease, also known as
chronic obstructive pulmonary disease (COPD), is a gen-
eral term for a group of conditions in which there is per-
sistent difficulty in expelling (or exhaling) air from the
lungs. COPD commonly refers to two related, progres-
sive diseases of the respiratory system, chronic bronchi-
tis and emphysema. Because smoking is the major
cause of both diseases, chronic bronchitis and emphyse-
ma often occur together in the same patient.

Description

COPD is one of the fastest-growing health prob-
lems. Nearly 16 million people in the United States, 14
million with chronic bronchitis and two million with
emphysema, suffer from COPD. COPD is responsible
for more than 96,000 deaths annually, making it the
fourth leading cause of death. Although COPD is more
common in men than women, the increase in incidence
of smoking among women since World War II has pro-
duced an increase in deaths from COPD in women.
COPD has a large economic impact on the healthcare
system and a destructive impact on the lives of patients
and their families. Quality of life for a person with
COPD decreases as the disease progresses.

Chronic bronchitis

In chronic bronchitis, chronic inflammation caused
by cigarette smoking results in a narrowing of the open-
ings in the bronchi, the large air tubes of the respiratory
system, and interferes with the flow of air. Inflammation
also causes the glands that line the bronchi to produce
excessive amounts of mucus, further narrowing the air-
ways and blocking airflow. The result is often a chronic
cough that produces sputum (mainly mucus) and short-
ness of breath. Cigarette smoke also damages the cilia,
small hair-like projections that move bacteria and foreign
particles out of the lungs, increasing the risk of infections.

Emphysema

Emphysema is a disease in which cigarette smoke
causes an overproduction of the enzyme elastase, one of
the immune system’s infection-fighting biochemicals.
This results in irreversible destruction of a protein in the
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lung called elastin which is important for maintaining the
structure of the walls of the alveoli, the terminal small air
sacs of the respiratory system. As the walls of the alveoli
rupture, the number of alveoli is reduced and many of
those remaining are enlarged, making the lungs of the
patient with emphysema less elastic and overinflated.
Due to the higher pressure inside the chest that must be
developed to force air out of the less-elastic lungs, the
bronchioles, small air tubes of the respiratory system,
tend to collapse during exhalation. Stale air gets trapped
in the air sacs and fresh air cannot be brought in.

Causes and symptoms
There are several important risk factors for COPD:

« Lifestyle. Cigarette smoking is by far the most important
risk factor for COPD (80% of all cases). Cigar and pipe
smoking can also cause COPD. Air pollution and indus-
trial dusts and fumes are other important risk factors.

» Age. Chronic bronchitis is more common in people
over 40 years old; emphysema occurs more often in
people 65 years of age and older.

* Socioeconomic class. COPD-related deaths are about
twice as high among unskilled and semi-skilled labor-
ers as among professionals.

* Family clustering. It is thought that heredity predispos-
es people in certain families to the development of
COPD when other causes, such as smoking and air pol-
lution, are present.

e Lung infections. Lung infections make all forms of
COPD worse.

In the general population, emphysema usually devel-
ops in older individuals with a long smoking history. How-
ever, there is also a form of emphysema that runs in fami-
lies. People with this type of emphysema have a hereditary
deficiency of a blood component, an enzyme inhibitor
called alpha-1-antitrypsin (AAT). This type of emphysema
is sometimes called “early onset emphysema” because it
can appear when a person is as young as 30 or 40 years
old. It is estimated that there are between 75,000 and
150,000 Americans who were born with AAT-deficiency.
Of this group, emphysema afflicts an estimated 20,000-
40,000 people (1-3% of all cases of emphysema). The risk
of developing emphysema for an AAT-deficient individual
who also smokes is much greater than for others.

The first symptoms of chronic bronchitis are cough
and mucus production. These symptoms resemble a chest
cold that lingers on for weeks. Later, shortness of breath
develops. Cough, sputum production, and shortness of
breath may become worse if a person develops a lung
infection. A person with chronic bronchitis may later
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develop emphysema as well. In emphysema, shortness of
breath on exertion is the predominant early symptom.
Coughing is usually minor and there is little sputum. As
the disease progresses, the shortness of breath occurs
with less exertion, and eventually may be present even
when at rest. At this point, a sputum-producing cough
may also occur. Either chronic bronchitis or emphysema
may lead to respiratory failure—a condition in which
there occurs a dangerously low level of oxygen or a seri-
ous excess of carbon dioxide in the blood.

Diagnosis

The first step in diagnosing COPD is a good medical
evaluation, including a medical history and a physical
examination of the chest using a stethoscope. In addition,
the doctor may request one or more of the following tests:

Pulmonary function test

Using a spirometer, an instrument that measures the air
taken into and exhaled from the lungs, the doctor will deter-
mine two important values: (1) vital capacity (VC), the largest
amount of air expelled after the deepest inhalation, and (2)
forced expiratory volume (FEV 1), the maximum amount of
air expired in one second. The pulmonary function test can
be performed in the doctor’s office, but is expensive.

Chest x ray

Chest x rays can detect only about half of the cases of
emphysema. Chest x rays are rarely useful for diagnosing
chronic bronchitis.
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Blood gas levels

Blood may be drawn from an artery (more painful
than drawing blood from a vein) to determine the amount
of oxygen and carbon dioxide present. Low oxygen and
high carbon dioxide levels are often indicative of chronic
bronchitis, but not always of emphysema.

Tests for cause of infection

If infection is present, blood and sputum tests may
be done to determine the cause of infection.

Electrocardiogram (ECG)

Many patients with lung disease also develop heart
problems. The ECG identifies signs of heart disease.

Treatment

The precise nature of the patient’s condition will
determine the type of treatment prescribed for COPD.
With a program of complete respiratory care, disability
can be minimized, acute episodes prevented, hospitaliza-
tions reduced, and some early deaths avoided. On the
other hand, no treatment has been shown to slow the
progress of the disease, and only oxygen therapy increas-
es survival rate.

Drugs

Medications frequently prescribed for COPD
patients include:
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 Bronchodilators. These agents open narrowed airways
and offer significant symptomatic relief for many, but
not all, people with COPD. There are three types of
bronchodilators: Beta2 agonists, anticholinergic agents,
and theophylline and its derivatives. Depending on the
specific drug, a bronchodilator may be inhaled, inject-
ed, or taken orally.

Corticosteroids. Corticosteroids, usually inhaled,
block inflammation and are most useful for patients
with chronic bronchitis with or without emphysema.
Steroids are generally not useful in patients who have
emphysema.

Oxygen replacement. Eventually, patients with low
blood oxygen levels may need to rely on supplemental
oxygen from portable or stationary tanks.

Antibiotics. Antibiotics are frequently given at the first
sign of a respiratory infection, such as increased spu-
tum production or a change in color of sputum from
clear to yellow or green.

Vaccines. To prevent pulmonary infection from viruses
and bacteria, people with COPD should be vaccinated
against influenza each year at least six weeks before
flu season and have a one-time pneumococcal (pneu-
monia) vaccine.

Expectorants. These agents help loosen and expel
mucus secretions from the airways.

Diuretics. These drugs are given to prevent excess
water retention in patients with associated right heart
failure.

Augmentation therapy (for emphysema due to AAT-
deficiency only). Replacement AAT (Prolastin), derived
from human blood which has been screened for viruses,
is injected weekly or bimonthly for life.

Surgery

Surgical procedures for emphysema are very rare.
They are expensive and often not covered by insurance.
The great majority of patients cannot be helped by
surgery, and no single procedure is ideal for those who
can be helped. In January of 1996, the government tem-
porarily suspended Medicare payments for lung reduc-
tion surgery.

* Lung transplantation. Lung transplantation has been
successfully employed in some patients with end-stage
COPD. In the hands of an experienced team, the one-
year survival rate is over 70%.

e Lung volume reduction. These procedures remove
20-30% of severely diseased lung tissue; the remaining
parts of the lung are joined together. Mortality rates can
be as high as 15% and complication rates are even
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Alpha-1-antitrypsin (AAT)—A blood component
that breaks down infection-fighting enzymes such
as elastase.

Alveoli—Terminal air sacs of the respiratory sys-
tem, where gas (oxygen and carbon dioxide)
exchange occurs.

Bronchi—Large air tubes of the respiratory system.

Bronchioles—Small air tubes of the respiratory
system.

Bronchodilators—Drugs that open wider the
bronchial tubes of the respiratory system.

Corticosteroids—A group of hormones that are
used as drugs to block inflammation.

Forced expiratory volume (FEV1)—The maximum
amount of air expired in one second.

Spirometer—An instrument used by a doctor to
perform a breathing test.

Vital capacity (VC)—The largest amount of air
expelled after one’s deepest inhalation.

higher. When the operation is successful, patients
report significant improvement in symptoms.

Pulmonary rehabilitation

A structured, outpatient pulmonary rehabilitation
program improves functional capacity in certain patients
with COPD. Services may include general exercise train-
ing, administration of oxygen and nutritional supplements,
intermittent mechanical ventilatory support, continuous
positive airway pressure, relaxation techniques, breathing
exercises and techniques (such as pursed lip breathing),
and methods for mobilizing and removing secretions.

Alternative treatment

For both chronic bronchitis and emphysema, alter-
native practitioners recommend diet and nutritional sup-
plements, a variety of herbal medicines, hydrotherapy,
acupressure and acupuncture, aromatherapy, home-
opathy, and yoga.

Prognosis

COPD is a disease that can be treated and controlled,
but not cured. Survival of patients with COPD is clearly
related to the degree of their lung function when they are
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diagnosed and the rate at which they lose this function.
Overall, the median survival is about 10 years for
patients with COPD who have lost approximately two-
thirds of their lung function at diagnosis.

Prevention

Lifestyle modifications that can help prevent COPD,
or improve function in COPD patients, include: quitting
smoking, avoiding respiratory irritants and infections,
avoiding allergens, maintaining good nutrition, drinking
lots of fluids, avoiding excessively low or high tempera-
tures and very high altitudes, maintaining proper weight,
and exercising to increase muscle tone.
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Chronic obstructive pulmonary disease see
Emphysema; Chronic obstructive lung
disease
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Churg-Strauss syndrome see Vasculitis
Cingulotomy see Psychosurgery
Ciprofloxacin see Fluoroquinolones
Circadian rhythm sleep disorders see Jet lag

I Circumcision
Definition

The surgical removal of the foreskin of the penis or
prepuce.

Purpose

In the United States, circumcision in infant boys is
performed for social, medical, or cultural/religious rea-
sons. Once a routine operation urged by pediatricians
and obstetricians for newborns in the middle of the twen-
tieth century, circumcision has become an elective option
that parents make for their sons on an individual basis.
Families who practice Judaism or Islam may select to
have their sons circumcised as a religious practice. Oth-
ers choose circumcision for medical benefits.

Female circumcision (also known as female genital
mutilation) is usually performed for cultural and social
reasons by family members and others who are not mem-
bers of the medical profession, with no anesthesia. Not
only is the prepuce removed but often the vaginal open-
ing is sewn to make it smaller. This practice is supposed
to ensure the virginity of a bride on her wedding day. It
also prevents the woman from achieving sexual pleasure
during coitus. This practice is not universally approved
by the medical profession and is considered by some as a
human rights violation.

Though the incidence of male circumcision has
decreased from 90% in 1979 to 60% in 1996, it is still the
most common surgical operation in the United States.
Circumcision rates are much lower for the rest of the
industrialized world. In Britain, it is only done for reli-
gious practices or to correct a specific medical condition
of the penis.

Some of the medical reasons parents choose cir-
cumcision are to protect against infections of the uri-
nary tract and the foreskin, prevent cancer, lower the
risk of getting sexually transmitted diseases, and pre-
vent phimosis (a tightening of the foreskin that may
close the opening of the penis). Though studies indi-
cate that uncircumcised boys under the age of five are
20 times more likely than circumcised boys to have
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A typical circumcision procedure involves the following
steps: Figure A: The surgeon makes an incision around the
foreskin. Figure B: The foreskin is then freed from the skin
covering the penile shaft. Figure C: The surgeon cuts the
foreskin to the initial incision, lifting the foreskin from the
mucous membrane. Figure D: The surgeon sutures the top
edge of the skin that covers the penile shaft and the mucous
membrane. (lllustration by Electronic lllustrators Group.)

urinary tract infections (UTIs), the rate of incidence of
UTIs is quite low. There are also indications that cir-
cumcised men are less likely to suffer from penile can-
cer, inflammation of the penis, or have many sexually
transmitted diseases. Here again, the rate of incidence
is low. Good hygiene usually prevents most infections
of the penis. Phimosis and penile cancer are very rare,
even in men who have not been circumcised. Education
and good safe sex practices can prevent sexually trans-
mitted diseases in ways that a surgical procedure can-
not because these are diseases acquired through risky
behaviors.

With these factors in mind, the American Academy
of Pediatrics has issued a policy statement that states
though there is existing scientific evidence that indicates
the medical benefits of circumcision, the benefits aren’t
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KEY TERMS

Foreskin—A covering fold of skin over the tip of
the penis.

Glans—The cone-shaped tip of the penis.

Hernia—Bulging of abdominal structures through
an abnormal opening in the muscular wall.

Hydrocele—Collection of fluid in the scrotum.

Hypospadias—A congenital deformity of the penis
where the urinary tract opening is not at the tip of
the glans.

Phimosis—A tightening of the foreskin that may
close the opening of the penis.

Prepuce—A fold like the foreskin that covers the
clitoris; another name for foreskin.

strong enough to recommended circumecision as a routine
practice.

Precautions

Circumcision should not be performed on infants
with certain deformities of the penis that may require a
portion of the foreskin for repair. The most common con-
dition for surgery using the foreskin is hypospadias, a
congenital deformity of the penis where the urinary tract
opening is not at the tip of the glans. Also, infants with a
large hydrocoele or hernia may suffer important compli-
cations through circumcision. Premature infants and
infants with serious infections are also poor candidates to
be circumcised, as are infants with hemophilia, other
bleeding disorders, or whose mothers had taken anticoag-
ulant drugs. In older boys or men, circumcision is a minor
procedure. Therefore, it can be performed in virtually
anyone without a serious illness or unusual deformity.

Description

The foreskin of the penis protects the sensitivity of
the glans and shields it from irritation by urine, feces,
and foreign materials. It also protects the urinary opening
against infection and incidental injury.

In circumcision of infants, the foreskin is pulled
tightly into a specially designed clamp, and the foreskin
pulls away from the broadened tip of the penis. Pressure
from the clamp stops bleeding from blood vessels that
supplied the foreskin. In older boys or adults, an incision
is made around the base of the foreskin, the foreskin is
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A. uncircumcised penis. B. circumcised penis. (/llustration by
Argosy Inc.)

pulled back, and then it is cut away from the tip of the
penis. Stitches are usually used to close the skin edges.

Preparation

Despite a long-standing belief that infants do not
experience serious pain from circumcision, most author-
ities now believe that some form of local anesthesia is
necessary. The physician injects local anesthesia at the
base of the penis or under the skin around the penis (sub-
cutaneous ring block). Both anesthetics block key
nerves. EMLA cream, a topical formula of several anes-
thetics can also be used.

Aftercare

After circumcision, the wound should be washed
daily. An antibiotic ointment or petroleum jelly may be
applied to the site. If there is an incision, a wound dress-
ing will be present and should be changed each time the
diaper is changed. Sometimes a plastic ring is used
instead of a bandage. The ring will usually fall off in five
to eight days. The penis will heal in seven to 10 days.

Infants who undergo circumcision may be fussy for
some hours afterward, so parents should be prepared for
crying, feeding problems, and sleep problems. Generally
these go away within a day. In older boys, the penis may be
painful, but this will go away gradually. A topical anesthet-
ic ointment or spray may be used to relieve this temporary
discomfort. There may also be a “bruise” on the penis,
which typically goes away with no particular attention.

Risks

Complications following newborn circumcision
appear in one out of every 500 procedures. Most compli-
cations are minor. Bleeding occurs in half of the compli-
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cations and is usually easy to control. Infections are rare
and present with fever and signs of inflammation.

There may be injuries to the penis itself, and these
may be difficult to repair. In 2000, there were reports that
the surgical clamps used in circumcision were at fault in
over 100 injuries reported between July 1996 and January
2000. In nearly all cases, the clamps were assumed to be
in working order but had been repaired with replacement
parts that were not of the manufacturer’s specifications.
Physicians were urged to inspect the clamps before use
and ensure that their dimensions fit their infant patients.

Resources

BOOKS
Gollaher, David L. Circumcision: A History of the World’ s
Most Controversial Surgery. Basic Books, 2000.

PERIODICALS

Imperio, Winnie Anne. “Circumcision Appears Safe, But Not
Hugely Beneficial.” OB GYN News 35, no. 7 (1 Apr.
2000): 9.

Schmitt, B. D. “The Circumcision Descision: Pros and Cons.”
Clinical Reference Systems (2000): 1579.
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American Academy of Pediatrics. New AAP Circumcision Poli-
¢y Released (Press Release). 1 Mar. 1999. <http://www.
aap.org/advocacy/archives/marcircum.htm>.

Janie F. Franz

I Cirrhosis
Definition

Cirrhosis is a chronic, degenerative disease in which
normal liver cells are damaged and are then replaced by
scar tissue.

Description

Cirrhosis changes the structure of the liver and the
blood vessels that nourish it. The disease reduces the
liver’s ability to manufacture proteins and process hor-
mones, nutrients, medications, and poisons.

Cirrhosis gets worse over time and can become
potentially life threatening. This disease can cause:

« excessive bleeding (hemorrhage)
* impotence
» liver cancer

e coma due to accumulated ammonia and body wastes
(liver failure)
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A micrograph of a human liver showing tissue damaged by cirrhosis. (Photograph by Professor P. Motta, Photo Researchers, Inc.

Reproduced by permission.)

» death

Cirrhosis is the seventh leading cause of disease-
related death in the United States. It is twice as common
in men as in women. The disease occurs in more than
half of all malnourished chronic alcoholics and kills
about 25,000 people a year. It is the third most common
cause of death in adults between the ages of 45 and 65.

Types of cirrhosis

Portal or nutritional cirrhosis is the form of the dis-
ease most common in the United States. About 30-50%
of all cases of cirrhosis are this type. Nine out of every 10
people who have nutritional cirrhosis have a history of
alcoholism. Portal or nutritional cirrhosis is also called
Laénnec’s cirrhosis.

Biliary cirrhosis is caused by intrahepatic bile-duct
diseases that impede bile flow. Bile is formed in the liver
and is carried by ducts to the intestines. Bile then helps
digest fats in the intestines. Biliary cirrhosis can scar or
block these ducts. It represents 15-20% of all cirrhosis.

Various types of chronic hepatitis, especially hepati-
tis B and hepatitis C, can cause postnecrotic cirrhosis.
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This form of the disease affects up to 40% of all patients
who have cirrhosis.

Disorders like the inability to metabolize iron and
similar disorders may cause pigment cirrhosis (hemo-
chromatosis), which accounts for 5-10% of all instances
of the disease.

Causes and symptoms

Long-term alcoholism is the primary cause of cir-
rhosis in the United States. Men and women respond dif-
ferently to alcohol. Although most men can safely con-
sume two to five drinks a day, one or two drinks a day
can cause liver damage in women. Individual tolerance to
alcohol varies, but people who drink more and drink
more often have a higher risk of developing cirrhosis. In
some people, one drink a day can cause liver scarring.

Chronic liver infections like hepatitis B and particu-
larly hepatitis C are commonly linked to cirrhosis. Peo-
ple at high risk of contracting hepatitis B include those
exposed to the virus through contact with blood and body
fluids. This includes healthcare workers and intraveneous
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(IV) drug users. People in the past have contracted
hepatitis C through blood transfusions.

Liver injury, reactions to prescription medications,
exposure to toxic substances, and repeated episodes of
heart failure with liver congestion can cause cirrhosis.
The disorder can also be a result of diseases that run in
families (inherited diseases) like:

« a lack of a specific liver enzyme (alpha,-antitrypsin
deficiency)

« the absence of a milk-digesting enzyme (galactosemia)

« an inability to convert sugars to energy (glycogen stor-
age disease)

« an absorption deficit in which excess iron is deposited in
the liver, pancreas, heart, and other organs (hemochro-
matosis)

» a disorder characterized by accumulations of copper in
the liver, brain, kidneys, and corneas (Wilson’s disease)

Poor nutrition increases a person’s risk of develop-
ing cirrhosis. In about 10 out of every 100 patients, the
cause of cirrhosis cannot be determined. Many people
who have cirrhosis do not have any symptoms (often
called compensated cirrhosis). Their disease is detected
during a routine physical or when tests for an unrelated
medical problem are performed. This type of cirrhosis
can also be detected when complications occur (decom-
pensated cirrhosis).

Symptoms of cirrhosis are usually caused by the loss
of functioning liver cells or organ swelling due to scarring.
The liver enlarges during the early stages of illness. The
palms of the hands turn red and patients may experience:

* constipation

* diarrhea

e dull abdominal pain
« fatigue

« indigestion

* loss of appetite

* nausea

* vomiting

* weakness

* weight loss

As the disease progresses, the spleen enlarges and
fluid collects in the abdomen (ascites) and legs (edema).
Spider-like blood vessels appear on the chest and shoul-
ders, and bruising becomes common. Men sometimes
lose chest hair. Their breasts may grow and their testicles
may shrink. Women may have menstrual irregularities.
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Cirrhosis can cause extremely dry skin and intense
itching. The whites of the eyes and the skin may turn
yellow (jaundice), and urine may be dark yellow or
brown. Stools may be black or bloody. Sometimes the
patient develops persistent high blood pressure due to the
scarring (portal hypertension). This type of hyperten-
sion can be life threatening. It can cause veins to enlarge
in the stomach and in the tube leading from the mouth to
the stomach (esophagus). These enlarged veins are called
varices, and they can rupture and bleed massively.

Other symptoms of cirrhosis include:
e anemia
¢ bleeding gums
e decreased interest in sex
« fever
o fluid in the lungs
« hallucinations
o lethargy
* lightheadedness
« muscle weakness
» musty breath
« painful nerve inflammation (neuritis)
* slurred speech
* fremors

If the liver loses its ability to remove toxins from the
brain, the patient may have additional symptoms. The
patient may become forgetful and unresponsive, neglect
personal care, have trouble concentrating, and acquire
new sleeping habits. These symptoms are related to
ammonia intoxication and the failure of the liver to con-
vert ammonia to urea. High protein intake in these
patients can also lead to these symptoms.

Diagnosis

A patient’s medical history can reveal illnesses or
lifestyles likely to lead to cirrhosis. Liver changes can be
seen during a physical examination. A doctor who sus-
pects cirrhosis may order blood and urine tests to measure
liver function. Because only a small number of healthy
cells are needed to carry out essential liver functions, test
results may be normal even when cirrhosis is present.

Computed tomography scans (CT), ultrasound,
and other imaging techniques can be used during diagno-
sis. They can help determine the size of the liver, indicate
healthy and scarred areas of the organ, and detect gall-
stones. Cirrhosis is sometimes diagnosed during surgery
or by examining the liver with a laparoscope. This view-
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ing device is inserted into the patient’s body through a
tiny incision in the abdomen.

Liver biopsy is usually needed to confirm a diagno-
sis of cirrhosis. In this procedure, a tissue sample is
removed from the liver and is examined under a micro-
scope in order to learn more about the organ.

Treatment

The goal of treatment is to cure or reduce the condi-
tion causing cirrhosis, prevent or delay disease progres-
sion, and prevent or treat complications.

Salt and fluid intake are often limited, and activity is
encouraged. A diet high in calories and moderately high in
protein can benefit some patients. Tube feedings or vita-
min supplements may be prescribed if the liver continues
to deteriorate. Patients are asked not to consume alcohol.

Medication

Iron supplements, diuretics, and antibiotics may be
used for anemia, fluid retention, and ammonia accumula-
tion associated with cirrhosis. Vasoconstrictors are some-
times needed to stop internal bleeding and antiemetics
may be prescribed to control nausea.

Laxatives help the body absorb toxins and acceler-
ate their removal from the digestive tract. Beta blockers
may be prescribed to control cirrhosis-induced portal
hypertension. Because the diseased liver can no longer
efficiently neutralize harmful substances, medications
must be given with caution. Interferon medicines may be
used by patients with chronic hepatitis B and hepatitis C
to prevent post-hepatic cirrhosis.

Surgery

Medication that causes scarring can be injected
directly into veins to control bleeding from varices in the
stomach or esophagus. Varices may require a special sur-
gical procedure called balloon tamponade ligation to stop
the bleeding. Surgery may be required to repair disease-
related throat damage. It is sometimes necessary to
remove diseased portions of the spleen and other organs.

Liver transplants can benefit patients with advanced
cirrhosis. However, the new liver will eventually become
diseased unless the underlying cause of cirrhosis is
removed. Patients with alcoholic cirrhosis must demon-
strate a willingness to stop drinking before being consid-
ered suitable transplant candidates.

Supportive measures

A balanced diet promotes regeneration of healthy
liver cells. Eating five or six small meals throughout the
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day should prevent the sick or bloated feeling patients
with cirrhosis often have after eating. Alcohol and caf-
feine, which destroy liver cells, should be avoided. So
should any foods that upset the stomach. Patients with
brain disease associated with cirrhosis should avoid
excessive amounts of protein in the diet.

A patient can keep a food diary that describes what
was eaten, when it was eaten, and how the patient felt
afterwards. This diary can be useful in identifying foods
that are hard to digest and in scheduling meals to coin-
cide with the times the patient is most hungry.

Patients who have cirrhosis should weigh them-
selves every day and notify their doctor of a sudden gain
of five pounds or more. A doctor should also be notified
if symptoms of cirrhosis appear in anyone who has not
been diagnosed with the disease. A doctor should also be
notified if a patient diagnosed with cirrhosis:

* vomits blood
* passes black stools
« seems confused or unresponsive

« shows signs of infection (redness, swelling, tenderness,
pain)

Alternative treatment

Alternative treatments for cirrhosis are aimed at pro-
moting the function of healthy liver cells and relieving the
symptoms associated with the disease. Several herbal
remedies may be helpful to cirrhosis patients. Dandelion
(Taraxacum officinale) and rock-poppy (Chelidonium
majus) may help improve the efficiency of liver cells.
Milk thistle extract (Silybum marianum) may slow dis-
ease progression and significantly improve survival rates
in alcoholics and other cirrhosis patients. Practitioners of
homeopathy and traditional Chinese medicine can also
prescribe treatments that support healthy liver function.

Prognosis

Cirrhosis-related liver damage cannot be reversed,
but further damage can be prevented by patients who:

« eat properly

* get enough rest

« do not consume alcohol
« remain free of infection

If the underlying cause of cirrhosis cannot be cor-
rected or removed, scarring will continue. The liver will
fail, and the patient will probably die within five years.
Patients who stop drinking after being diagnosed with
cirrhosis can increase their likelihood of living more than
a few years from 40% to 60—70%.
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Prevention

Eliminating alcohol abuse could prevent 75-80% of
all cases of cirrhosis.

Other preventive measures include:
* obtaining counseling or other treatment for alcoholism

« taking precautions (practicing safe sex, avoiding dirty
needles) to prevent hepatitis

e getting immunizations against hepatitis if a person is in
a high-risk group

* receiving appropriate medical treatment quickly when
diagnosed with hepatitis B or hepatitis C

* having blood drawn at regular intervals to rid the body
of excess iron from hemochromatosis

« using medicines (chelating agents) to rid the body of
excess copper from Wilson’s disease

e wearing protective clothing and following product
directions when using toxic chemicals at work, at
home, or in the garden

Resources

BOOKS

Berkow, Robert, ed. The Merck Manual of Medical Informa-
tion: Home Edition. Whitehouse Station, NJ: Merck
Research Laboratories, 1997.

The Editors of Time-Life Books. The Medical Advisor: The
Complete Guide to Alternative and Conventional Treat-
ments. Alexandria, VA: Time Life, Inc., 1996.

Springhouse Corporation. Everything You Need to Know About
Diseases. Springhouse, PA: Springhouse Corporation,
1996.

ORGANIZATIONS

American Liver Foundation. 1425 Pompton Ave., Cedar Grove,
NJ 07009. (800) 223-0179. <http://www.liverfoundation.
org>.

United Network for Organ Sharing. 1100 Boulders Parkway,
Suite 500, P.O. Box 13770, Richmond, VA 23225-8770.
(804) 330-8500.

OTHER

“Cirrhosis of the Liver.” ThriveOnline. 8 May 1998 <http://
thriveonline.oxygen.com>.

“Cirrhosis of the Liver.” National Institute of Diabetes and Diges-
tive and Kidney Disease. <http://www.niddk.nih.gov>.

Maureen Haggerty

Cisapride see Antigastroesophageal reflux
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CK test see Creatine kinase test
Clap see Gonorrhea

818

Clarithromycin see Erythromycins

I Cleft lip and palate
Definition

A cleft is a birth defect that occurs when the tissues
of the lip and/or palate of the fetus do not fuse very early
in pregnancy. A cleft lip, sometimes referred to as a
harelip, is an opening in the upper lip that can extend into
the base of the nostril. A cleft palate is an opening in the
roof of the mouth.

Description

Babies born with cleft lips will have an opening involv-
ing the upper lip. The length of the opening ranges from a
small notch, to a cleft that extends into the base of the nos-
tril. Cleft lips may involve one or both sides of the lip.

Babies born with cleft palates have openings in the
palate, which is the roof of the mouth. The size and posi-
tion of the opening varies. The cleft may be only in the
hard palate, the bony portion of the roof of the mouth,
opening into the floor of the nose. It may be only in the
soft palate, the soft portion of the roof of the mouth. The
cleft palate may involve both the hard and soft palate and
may occur on both sides of the center of the palate.

Babies may have cleft lips with or without cleft
palates. Cleft palates may also occur without cleft lips.

The incidence of cleft lip and palate not associated
with a syndrome is one in 700 newborns. Native Ameri-
cans have an incidence of 3.6 in 1,000 newborns. The inci-
dence among Japanese newborns is 2.1 in 1,000. The inci-
dence among whites is one in 1,000 newborns. African
Americans have an incidence of 0.3 in 1,000 newborns.

Causes and symptoms

Cleft lips and palates not associated with a syn-
drome are caused by a combination of genetic and envi-
ronmental factors. Inheritance caused by such a combi-
nation is called multifactorial. The embryo inherits genes
that increase the risk for cleft lip and/or palate. When an
embryo with such genes is exposed to certain environ-
mental factors the embryo develops a cleft.

The risk of a baby being born with a cleft lip or
palate increases with the number of affected relatives and
increases with relatives that have more severe clefts.

Environmental factors that increase the risk of cleft
lip and palate include cigarette and alcohol use during

GALE ENCYCLOPEDIA OF MEDICINE 2



pregnancy. Some drugs also increase the incidence of
clefting, such as phenytoin, sodium valproate, and
methotrexate. The pregnant mother’s nutrition may
affect the incidence of clefting as well.

Babies born with a cleft lip will be seen to have an
elongated opening in the upper lip. The size of this opening
may range from a small notch in the upper lip to an open-
ing that extends into the base of the nostril. The cleft lip
may be below the right or left nostril or below both nostrils.

Babies born with a cleft palate will be seen to have
an opening into the roof of the mouth. The size and posi-
tion of the cleft varies and it may involve only the hard
palate, or only the soft palate and may occur on both
sides of the center of the palate.

In some cases the cleft palate will be covered with
the normal lining of the mouth and can only be felt by
the examiner.

Babies with cleft lips and palates have feeding diffi-
culties, which are more severe in babies with cleft
palates. The difficulty in feeding is due to the baby being
unable to achieve complete suction. In the case of clefts
of the hard palate, liquids enter the nose from the mouth
through the opening in the hard palate.

A cleft palate also affects a child’s speech, since the
palate is necessary for speech formation. The child’s
speech pattern may still be affected despite surgical repair.

Ear infections are more common in babies born with
cleft palates. The infections occur because the muscles of
the palate do not open the Eustachian tubes which drain
the middle ear. This allows fluid to collect and increases
the risk of infection and hearing loss.

Teeth may also erupt misaligned.

Diagnosis

Cleft lip and palate can be diagnosed before birth by
ultrasound. After birth, cleft lip and palate are diagnos