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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,
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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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Taeniasis see Tapeworm diseases

Tagged red blood cell scan see Gl bleeding
studies

I T’ai chi
Definition

T’ai chi is a Chinese exercise system that uses slow,
smooth body movements to achieve a state of relaxation
of both body and mind.

Purpose

As a system of physical exercise used to improve
and maintain health, t’ai chi can be helpful in achieving a
state of physical and mental relaxation while also
strengthening the cardiovascular system.

Precautions

As a very slow and gentle form of moving, t’ai chi
has virtually no side effects. However, if a person has any
doubts about the condition of his or her joints, vertebrae,
or heart, a physician should be consulted.

Description

Developed originally in China as a self-defense
strategy, or martial art, t’ai chi—the “supreme ultimate
fist”—is practiced in modern times primarily as a gentle
exercise technique. Described as “meditation in motion,”
t’ai chi consists of a standing person performing a series
of postures or bodily movements in a slow and graceful
manner, with each movement flowing without pause to
the next. According to Chinese legend, the technique was
created by a Taoist monk who was inspired as he
watched a crane and a snake do battle. Impressed by the
snake’s ability to subtly and swiftly avoid the bird’s
thrusts, he devised a series of self-defense techniques
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that do not involve meeting the opponent’s force with
force, but rather stress evading the blow; causing the
opponent’s own momentum to work against him.

T’ai chi is an ancient form of exercise, about 2,000
years old, that at one point had over 100 separate move-
ments or postures. In current practice, there are two popular
versions, of 18 and 37 movements respectively. The fact that
in China 10 million people practice some type of t’ai chi
daily suggests that it is one of the most popular forms of
exercise in the world. In the United States, t’ai chi is learned
in classes in which students (or “players,” as they are called
in China) wear loose, comfortable clothing and either go
barefoot or wear only socks or soft shoes on the feet. In
China, t’ai chi is almost always practiced outdoors at dawn,
and ideally near trees. Unlike other martial arts, t’ai chi is
not competitive. Classes usually begin with a few minutes
of standing meditation to calm the mind and gather energy.
Following warm-up exercises, students are taught the basics
of a particular form or posture. Learning forms is not easy,
and it takes some time to master what looks like a simple
position. Properly done postures are done in a relaxed, art-
ful, and linked way, with the circular and rhythmic move-
ments of one position flowing seamlessly into the next.

While strict attention to body position is critical,
proper breathing is considered to be equally important.
Just as movements are slow and continuous and without
strain, breathing should be effortless yet deep. Finally,
both mental and physical balance is considered essential
to t’ai chi. The experienced practitioner of t’ai chi main-
tains perfect body balance throughout the exercise series.
Altogether, the five essential qualities of t’ai chi are:

* Slowness. To develop awareness.

* Lightness. To make movements flow.
« Balance. To prevent body strain.
 Calmness. To maintain continuity.

« Clarity. To focus the mind.

T’ai chi has both physical and mental benefits. If done
regularly, it improves muscle tone, flexibility, balance, and
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T’ai chi is a Chinese exercise system that uses slow,

smooth body movements to achieve a state of relaxation.
The posture above is part of the single whip sequence of
t’ai chi motions. (lllustration by Electronic lllustrators Group.)

coordination. Many older people find that it boosts their
energy, stamina, and agility, sharpens their reflexes, and
gives an overall sense of well-being. The calming and
meditative aspects of t’ai chi allow many to experience its
ability to relieve stress. Some claim t’ai chi to be a healing
therapy, and it is often used to support other treatments for
chronic conditions; arthritis and digestive disorders are
just two examples. Like yoga, t’ai chi has several different
styles to suit the individual. Also, it can eventually be done
daily by oneself, and ultimately becomes a very personal
endeavor. Most Westerners find it best to practice t’ai chi
in the same place and at the same time of day, and those
who enjoy it most are those who are not seeking major,
dramatic breakthroughs, but rather who can take pleasure
in small gains that accumulate over a long period of time.

Risks

T’ai chi is a safe exercise system for people of all ages
and fitness levels. Done properly, without any over-stretch-
ing, t’ai chi should not leave a person feeling tired or sore.

Normal results

Besides its overall fitness benefits and stress reduc-
tion aspects, regular t’ai chi sessions are said to be espe-
cially helpful for seniors, as they lower their blood pres-
sure. T’ai chi claims to benefit arthritis sufferers, those
recovering from an injury or rehabilitating their hearts, and
also improves balance, and therefore, reduces the risk of
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KEY TERMS

Arthritis—Inflammation of the joints.

Cardiovascular—Relating to the heart and blood
vessels.

Continuity—Uninterrupted and successive.

Meditation—An exercise of contemplation that
induces a temporary feeling of relaxation.

Stamina—Staying power, endurance.

Yoga—A system of exercise aimed at promoting
the control of the body and the mind.

falling, especially important for the elderly. T ai chi can
result in a significant improvement in the quality of life for
anyone. But, because of the low stress level of the exercis-
es it is a particularly attractive form of exercise to seniors.

Resources

BOOKS

Crompton, Paul. 7"ai Chi. New York: Macmillan, 1996.

Guiness, Alma E. Family Guide to Natural Medicine. Pleas-
antville, NY: The Reader’s Digest Association, Inc., 1993.

Parry, Robert. T"ai Chi. Chicago: NTC Publishing Group, 1997.

PERIODICALS

Brody, Jane. “T’ai Chi Offers Gentle, Stylized Exercises.” The
New York Times, 16 July 1997, C1.

Krucoff, Carol. “Western Science Studies Healing Effects of
Ancient Eastern Practice.” The Washington Post, 14 Apr.
1998, 28, 30.

ORGANIZATIONS
The Northeastern T ai Chi Chuan Association. 163 West 23rd
St., 5th Floor., New York, NY 10011 (212) 741-1922.

Leonard C. Bruno, PhD

Tailbone injuries see Coccyx injuries
Talipes see Clubfoot

Tamoxifen see Anticancer drugs
Tamponade see Cardiac tamponade

I Tapeworm diseases
Definition

Tapeworms are a group of parasitic worms that live
in the intestinal tracts of some animals. Several different
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species of tapeworms can infect humans. Tapeworm dis-
ease or cestodiasis occurs most commonly after eating
raw or undercooked meat or fish that contains the imma-
ture form of the tapeworm.

Description

Tapeworm infections pose a serious public health
problem in many less developed countries due to poor san-
itation conditions. The disease is most common where
livestock, such as cattle and pigs, are raised in areas where
human feces are not disposed of in a sanitary manner.
Another common source of human tapeworms are certain
species of freshwater fish. Tapeworm infections tend to
occur more frequently in areas of the world where the peo-
ple regularly eat raw or undercooked beef, pork, or fish.
Persons of all ages and both sexes are susceptible to tape-
worm infection, but children are generally not exposed
until they are old enough to begin eating meat or fish.

Tapeworm is less common in industrialized regions
of the world, but travel to areas in which tapeworm infec-
tions are more common and immigration of people from
these areas serve as new sources of the parasite. Infected
persons are often unaware of the presence of adult tape-
worms in their intestinal tract, as they may have no obvi-
ous symptoms of infection. Some tapeworms can live in
an infected person for over 10 years if diagnosis is not
made and treatment is not administered.

In addition to the typical infection caused by eating
undercooked meat or fish, people may also be directly
infected by ingesting tapeworm eggs shed by the adult
worm. This type of tapeworm infection can lead to a con-
dition referred to as cysticercosis, in which the larvae
continue to develop within tissues other than the intesti-
nal tract. One of the most serious forms of this disease
occurs when the tapeworm larvae infect the central ner-
vous system, a disease referred to as neurocysticercosis.
In contrast to a typical tapeworm infection, which may
not be associated with symptoms, neurocysticercosis is a
serious condition that may cause seizures and is poten-
tially life-threatening.

Causes and symptoms

Several species of tapeworm can infect people. The
two most common species are the pork tapeworm (Taenia
solium) and the beef tapeworm (Taenia saginata).
Improperly treated human sewage may be used to fertilize
pastures or crops. Pigs or cattle become infected by graz-
ing in contaminated pastures or drinking water contami-
nated with tapeworm eggs from human feces. The pea-
sized larvae of these tapeworms are deposited in certain
tissues of the body of infected pigs and cattle, including
the muscles. The infection is then transmitted to people
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The head of an adult beef tapeworm. (Custom Medical Stock
Photo. Reproduced by permission.)

when raw or undercooked meat containing tapeworm lar-
vae is consumed. The immature tapeworm develops into
the adult form in the human intestine and may remain
there for many years if not identified and treated.

The Taenia tapeworms attach to the intestinal walls
but cause only mild inflammation at the site of attach-
ment. As a result, most tapeworm carriers show no symp-
toms (asymptomatic) and usually become aware of the
infection only after noticing tapeworm segments in their
feces. Segments of the beef tapeworm may spontaneous-
ly pass through the anus causing a noticeable sensation.
Mild gastrointestinal symptoms, such as nausea or
abdominal pain, can occur in infected individuals. In
rare cases where the tapeworm segments migrate into the
appendix, pancreas, or bile duct, there may be a sudden
onset of severe abdominal discomfort.

Cysticercosis is a potentially serious complication of
Taenia solium infection in which the larvae develop out-
side the intestinal tract. This type of infection is less
common and occurs following accidental consumption
of tapeworm eggs released from the adult worm. These
eggs initially are localized in the anal area, but they may
also contaminate the fingers or other parts of the body.
Infection can occur in the person harboring the adult
tapeworm or in other people with whom that individual
comes in contact. The tapeworm larvae may develop in
various tissues throughout the body. The most serious
clinical problems occur when the larvae develop in the
central nervous system (neurocysticercosis), potentially
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The head of an adult pork tapeworm. (Custom Medical Stock
Photo. Reproduced by permission.)

causing seizures and other neurological problems. An
important aspect of this type of infection is that poor
hygiene on the part of the individuals harboring an adult
tapeworm can lead to an infection in an individual who
may never consume meat. This is a particular problem if
infected individuals are employed as food handlers.

Another important tapeworm that may infect people
is the fish tapeworm (Diphyllobothrium latum). This is a
frequent human intestinal parasite in many areas where
raw freshwater fish is consumed. Human infection with
the fish tapeworm is referred to as diphyllobothriasis.
Feces from infected hosts or raw sewage contaminates a
fresh water source. Tapeworm larvae are initially ingest-
ed by freshwater crustaceans and then are eaten by fish.
Human infection occurs when a person consumes raw
fish contaminated with the tapeworm larvae. Adult tape-
worms then develop in the human intestinal tract.

Most infections with the fish tapeworm are not associ-
ated with symptoms. The tapeworm causes little damage to
the lining of the intestine. Infected individuals may report
diarrhea, fatigue, weakness, or sensations of hunger more
commonly than uninfected individuals. One problem
unique to this tapeworm is that it may compete with the
host for absorption of vitamin B,, from the small intestine,
causing the person to become deficient in this vitamin and
leading to a condition called pernicious anemia.

Two smaller species of tapeworms may also infect
people. The dwarf tapeworm (Hymenolepis nana) is a
common infection throughout the world that can be
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passed from one person to another. Transmission is usual-
ly the result of inadvertent ingestion of tapeworm eggs
from feces eliminated by infected individuals. As a result,
infection with this tapeworm is encountered most fre-
quently in children, the developmentally disabled, and
psychiatric patient populations. Abdominal pain that is
not localized to any particular area is the most common
complaint. Patients may experience loose bowel move-
ments or diarrhea with mucus, but bloody diarrhea is rare.

Another small tapeworm capable of infecting people
is the rodent tapeworm (Hymenolepis diminuta). Rats,
mice, and other rodents are the usual hosts for the adult
tapeworm (definitive host), but humans can become
infected following accidental consumption of insects
containing tapeworm larvae. Meal worms or grain bee-
tles that infest cereal, flour, or dried fruit are the most
likely source of infection. Most human infections are not
associated with symptoms, although some individuals
report headaches, anorexia, nausea, and diarrhea.

Diagnosis

Identification of tapeworm segments or eggs in a stool
sample is necessary for diagnosis of an adult tapeworm
infection. In many cases, a tentative diagnosis may be
made on the basis of a patient’s description of short chains
of tapeworm segments in their stool. Further evaluation is
recommended to determine the actual species involved
since infection with Taenia solium is potentially more seri-
ous due to the added risk of cysticercosis. Whenever possi-
ble, tapeworm segments should be carefully collected in
water or salt solutions, using strict precautions to avoid
contamination. Stool examination should be performed in
a laboratory having experience in the diagnosis of intesti-
nal parasites. It is recommended that at least three stool
samples be collected on alternate days to increase the like-
lihood of being able to make an accurate diagnosis.

Although the general appearance of tapeworm seg-
ments from the two Taenia species is quite similar, trained
laboratory personnel can detect distinct differences
between the beef and pork tapeworms when samples are
examined under a microscope. Tapeworm segments and
eggs from the fish tapeworm and the dwarf tapeworm
have characteristic appearances that allow accurate differ-
entiation from the Taenia species of worms. Other diag-
nostic procedures may be necessary when cysticercosis is
suspected. Blood samples from an infected individual are
collected to look for the presence of antibodies against the
tapeworm larvae. In cases in which infection of the cen-
tral nervous system is present, advanced imaging tests,
such as computed tomography scans and magnetic res-
onance imaging (MRI), may be necessary to determine
the exact location of the tapeworm larvae within the body.
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Cestodiasis—Parasitic infection caused by the
presence of adult tapeworms of the class Cestoda
within the intestinal tract. Infection is caused by
accidental consumption of tapeworm larvae.

Cysticercosis—Parasitic infection caused by the
presence of immature tapeworm larvae (cysticerci)
that have developed outside the intestinal tract.
Infection is caused by accidental consumption of
tapeworm eggs.

Diphyllobothriasis—Parasitic infection caused by
the presence of tapeworms from the Diphylloboth-
rium genus, such as the fish tapeworm (Diphyl-
lobothrium latum).

Hymenolepiasis—Parasitic infection caused by the
presence of tapeworms from the Hymenolepis
genus, such as the dwarf tapeworm (Hymenolepis
nana) or the rodent tapeworm (Hymenolepis
diminuta).

Neurocysticercosis—Parasitic infection caused by
the presence of immature tapeworm larvae within
the central nervous system.

Pernicious anemia—Type of anemia caused by a
deficiency in vitamin B,.

Taeniasis—Parasitic infection caused by the pres-
ence of tapeworms from the Taenia genus, such as
the pork tapeworm (Taenia solium) or the beef
tapeworm (Taenia saginata).

Treatment

Effective treatment of tapeworm infections involves
administering compounds that are toxic to the adult
worm. Many of the early treatments were also somewhat
toxic to the patient, so treatment was often quite an
ordeal. Newer medications are much more easily tolerat-
ed and are highly effective in eliminating the parasite
from the body.

One treatment that has been in use since the early
1960s is niclosamide (Niclocide). This drug is poorly
absorbed from the digestive tract and rapidly kills tape-
worms upon exposure. It has been shown to be effective
against Taenia species and the fish tapeworm, but treat-
ment of the dwarf tapeworm (Hymenolepis nana) may
require a more prolonged treatment schedule. Side
effects reported with niclosamide are infrequent and typ-
ically mild. When present, side effects may include nau-
sea, abdominal discomfort, vomiting, diarrhea, light-
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headedness, and skin rash. This medication should be
taken in the morning on an empty stomach. The tablets
are chewed thoroughly and swallowed with water. For
young children, the tablets may be pulverized and mixed
with water. Patients are allowed to eat two hours after
treatment. Recommended dosage is 2 grams for adults
and about half this for children.

Another oral medication that has been shown to be
95% effective in the treatment of tapeworm infections
associated with both Taenia and Diphyllobothrium latum
species is praziquantel (Biltricide). Side effects reported
for praziquantel are mild and appear to be short-lived.
They include nausea, abdominal pain, itching, sore
joints, and muscle pain.

It is recommended that follow-up stool samples be
examined at one month and three months after treatment
has been completed. Treatment can be considered success-
ful if no eggs are present in several stool samples. It should
be noted that the tapeworm medications do not kill the tape-
worm eggs when they kill the adult worm, so the potential
for infection with eggs still exists as the dead worm seg-
ments are passed. Proper personal hygiene in individuals
receiving treatment will greatly reduce this potential.

Cases of neurocysticercosis, where larvae have devel-
oped in the central nervous system, may also be treated
with praziquantel or albendazole. If the patient is treated
promptly, damage to the central nervous system will be
minimized.

Prognosis

When confined to the intestinal tract, tapeworms
cause minimal damage to their human host. Once the
diagnosis of an intestinal tapeworm infection has been
made, prognosis following treatment with niclosamide or
praziquantel is good. The worms can be eliminated from
the intestines with oral treatment, and there are usually
no residual side effects. Serious problems from tape-
worm infections occur when tapeworm eggs are con-
sumed and the larvae localize in tissues outside the
digestive tract (cysticercosis). Prompt diagnosis and
treatment of this condition is necessary to prevent perma-
nent damage to the central nervous system and other
internal organs. Untreated cases of cysticercosis have the
rare potential to be life-threatening.

Prevention

The best way to prevent infection with tapeworms
is to eliminate the exposure of livestock to the tape-
worm eggs by properly disposing of human feces. The
next best strategy is to thoroughly cook or freeze all
meat and fish before it is eaten to prevent consumption
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Tardive dyskinesia

of live tapeworm larvae in infected samples. Larval
cysts in pork and beef are killed by moderate tempera-
tures of 150°F (65°C) or if frozen for at least 12 hours.
Proper cooking of freshwater fish could also eliminate
the possibility of human infection with the fish tape-
worm. Freezing fresh fish for 24 hours will also kill the
larval form.
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I Tardive dyskinesia
Definition

Tardive dyskinesia is a mostly irreversible neurolog-
ical disorder of involuntary movements caused by long-
term use of antipsychotic or neuroleptic drugs.

Description

Antipsychotic or neuroleptic drugs are powerful
tranquilizers generally prescribed for serious psychiatric
disorders, as well as neurological and gastrointestinal
disorders. Some common antipsychotics are: chlorpro-
mazine HCI (Thorazine), thioridazine HCl (Mellaril),
haloperidol (Haldol), perphenazine (Trilafon), thiothix-
ene (Navane), trifluoperazine HCI (Stelazine), and
fluphenazine HCI (Permitil, Prolixin).

When these drugs are used long term, tardive dyski-
nesia (TD) can result. About 20 percent of people taking
antipsychotic drugs for more then one year become
affected by TD. The prevalence of TD tends to be highest
among elderly patients and among women.
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Causes and symptoms

TD usually appears after years of antipsychotic drug
use, and seems to be related to the total lifetime dose of
medication. The symptoms include the following:

* tongue protrusion

* grimacing

« rapid eye blinking

« lip smacking, pursing, or puckering
» rapid movement of the arms or legs

» other involuntary movements of the head, face, neck
and tongue muscles

Diagnosis

The diagnosis of TD is suspected upon observation
of involuntary movements of the head, neck, face, and
tongue in individuals who have a history of antipsychotic
drug prescription.

Treatment

There is no standard treatment for TD. The primary
approach is to discontinue or minimize the use of
antipsychotic drugs while attempting to treat some of the
symptoms. The treatment must be individualized to the
patient, because discontinuation of the antipsychotic
drug(s) may not be advisable, depending on the patient’s
condition. In some cases, substituting another drug for
the antipsychotic drug may be beneficial.

Prognosis

Once TD appears in full-blown form, it can be per-
manent. With careful management, some symptoms may
improve and even disappear with time. In less severe
cases, some patients may recover from TD within three
months of discontinuing the use of antipsychotic medica-
tion. Studies report that at least half of patients experi-
ence remission of major symptoms within 12 to 18
months following discontinuation of antipsychotic drugs.
In some patients, however, decreasing the dose of the
antipsychotic drug actually increases the symptoms of
TD, while increasing the dose sometimes offers a tempo-
rary remission of the symptoms.

Prevention

TD can be prevented by early recognition and dis-
continuation of the antipsychotic medication if this is
clinically possible. The use of antipsychotic drugs
should in any case be kept to a minimum in all patients.
Patients should be followed carefully to determine when
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KEY TERMS

Antipsychotics—Drugs used to treat psychotic
conditions such as schizophrenia or psychosis.
These medications are powerful tranquilizers that
all have sedating and calming effects, but their
major effect is to reduce psychotic thinking and
behavior.

Neuroleptics—Any of a class of drugs used to treat
psychotic conditions.

Psychosis—A condition where a person’s ability to
recognize reality and cope with everyday life is
severely affected.

the dose of the drug can be tapered off as the psychiatric
condition improves. In all cases, the benefits of taking
the antipsychotic medication should outweigh the risk of
developing TD.

A study has shown that elderly institutionalized
patients with dementia that were treated with risperi-
done had a low incidence of TD. Although further study
is needed, this study shows that non-conventional neu-
roleptic drugs should be considered to avoid the risk of
tardive dyskinesia, particularly in elderly patients.

Resources
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Tasman, Allan. Psychiatry. Philadelphia: W.B. Saunders Com-
pany, 1997.

Tierney, Lawrence, et al. Current Medical Diagnosis and
Treatment. Los Altos: Lange Medical Publications, 2001.
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National Institute for Mental Health. 6001 Executive Blvd.,
Room 8184, MSC 9663, Bethesda, MD 20892-9663.
<http://www.nimh.nih.gov>.
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I Tarsorrhaphy
Definition

Tarsorrhaphy is a rare procedure where the eyelids
are partially sewn together to narrow the opening.
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Purpose

The eye needs a lid to protect it. It also needs tears
and periodic blinking to cleanse it and keep it moist.
There are many conditions that impair these functions
and threaten the eye, specifically the cornea, with drying.
Until they can be corrected, sewing the eyelids partially
together helps protect the eye.

A partial list of the conditions that can require tars-
orrhaphy includes:

« Paralysis or weakness of the eyelids so that they cannot
close or blink adequately. Bell’s palsy is a nerve condi-
tion that weakens the muscles of the face, including the
eyelids. It is usually temporary. Myasthenia gravis
also weakens facial muscles, but it is usually treatable.
A stroke can also weaken eyelids so they do not close.

» Exophthalmos (the eyes sticking out of their sockets)
occurs with Graves’ disease of the thyroid and with
tumors behind the eyes. If the eyes stick out too far, the
lids cannot close over them.

* Enophthalmos is a condition in which the eye falls back
into the socket so that the eyelid function is inadequate.

« Several eye and corneal diseases cause swelling of the
cornea and require temporary added protection until the
condition resolves.

 Sjogren’s syndrome reduces tear flow to the point
where it can endanger the cornea.

« Dendritic ulcers of the cornea caused by viruses may
need to be covered with the eyelid while they heal.

Precautions

The use of eye drops and contact lenses to moisten
and protect the eyes must be considered first before tars-
orrhaphy is performed.

Description

Stitches are carefully placed at the corners of the
eyelid opening (called the palpebral fissure) to narrow it.
This allows the eye better lubrication and less exposure
to the air. Eyeball motion can then help bathe the cornea
in tears when it rolls up under the lid. The outpatient pro-
cedure is done under local anesthetic.

Preparation

Tarsorrhaphy is a minor procedure done under local
anesthesia. Special preparation is not necessary.

Aftercare

Eye drops or ointment may still be needed to pre-
serve the cornea or treat accompanying disease.
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Tay-Sachs disease

KEY TERMS

Cornea—The clear part of the front of the eye
through which vision occurs.

Enophthalmos—A condition in which the eye falls
back into the socket and inhibits proper eyelid
function.

Exophthalmos—A condition in which the eyes
stick out of their sockets and inhibit proper eyelid
function.

Palpebral fissure—Eyelid opening.

Sjogren’s syndrome—A connective tissue disease
that hinders the production of tears and other
body fluids.

Risks

Tarsorrhaphy carries few risks. If complications
occur, they are usually minor eyelid swelling and superfi-
cial infection.

Resources

BOOKS

Sardegna, Jill Otis, and T. Paul. The Encyclopedia of Blindness
and Vision Impairment. New York: Facts on File Inc., 1990.

J. Ricker Polsdorfer, MD

Tattoos see Piercing and tattoos

I Tay-Sachs disease
Definition

Tay-Sachs disease is a genetic disorder caused by a
missing enzyme that results in the accumulation of a
fatty substance in the nervous system. This results in dis-
ability and death.

Description

Gangliosides are fatty substances necessary for the
proper development of the brain and nerve cells (nervous
system). Under normal conditions, gangliosides are con-
tinuously broken down, so that an appropriate balance is
maintained. In Tay-Sachs disease, the enzyme necessary
for removing excess gangliosides is missing. This allows
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gangliosides to accumulate throughout the brain, and is
responsible for the disability associated with the disease.

Tay-Sachs disease is particularly common among
Jewish people of Eastern European and Russian (Ashke-
nazi) origin. About one out of every 3,600 babies born to
Ashkenazi Jewish couples will have the disease. Tay-
Sachs is also more common among certain French-Cana-
dian and Cajun French families.

Causes and symptoms

Tay-Sachs is caused by a defective gene. Genes are
located on chromosomes, and serve to direct specific devel-
opment/processes within the body. The genetic defect in
Tay-Sachs disease results in the lack of an enzyme called
hexosaminidase A. Without this enzyme, gangliosides can-
not be degraded. They build up within the brain, interfering
with nerve functioning. Because Tay-Sachs is a recessive
disorder, only people who receive two defective genes (one
from the mother and one from the father) will actually have
the disease. People who have only one defective gene and
one normal gene are called carriers. They carry the defec-
tive gene and thus the possibility of passing the gene and/or
the disease onto their offspring.

When a carrier and a non-carrier have children, none
of their children will actually have Tay-Sachs. It is likely
that 50% of their children will be carriers themselves.
When two carriers have children, their children have a
25% chance of having normal genes, a 50% chance of
being carriers of the defective gene, and a 25% chance of
having two defective genes. The two defective genes
cause the disease itself.

Classic Tay-Sachs disease strikes infants around the
age of six months. Up until this age, the baby will appear
to be developing normally. When Tay-Sachs begins to
show itself, the baby will stop interacting with other peo-
ple and develop a staring gaze. Normal levels of noise
will startle the baby to an abnormal degree. By about one
year of age, the baby will have very weak, floppy mus-
cles, and may be completely blind. The head will be
quite large. Patients also present with loss of peripheral
(side) vision, inability to breath and swallow, and paral-
ysis as the disorder progresses. Seizures become a prob-
lem between ages one and two, and the baby usually dies
by about age four.

A few variations from this classical progression of
Tay-Sachs disease are possible:

* Juvenile hexosaminidase A deficiency. Symptoms
appear between ages two and five; the disease progress-
es more slowly, with death by about 15 years.

* Chronic hexosaminidase A deficiency. Symptoms may
begin around age five, or may not occur until age
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Ganglioside—A fatty (lipid) substance found with-
in the brain and nerve cells.

20-30. The disease is milder. Speech becomes slurred.
The individual may have difficulty walking due to
weakness, muscle cramps, and decreased coordination
of movements. Some individuals develop mental ill-
ness. Many have changes in intellect, hearing, or vision.

Diagnosis

Examination of the eyes of a child with Tay-Sachs
disease will reveal a characteristic cherry-red spot at the
back of the eye (in an area called the retina). Tests to
determine the presence and quantity of hexosaminidase
A can be performed on the blood, specially treated skin
cells, or white blood cells. A carrier will have about half
of the normal level of hexosaminidase A present, while a
patient with the disease will have none.

Treatment

There is no treatment for Tay-Sachs disease.

Prognosis

Sadly, the prognosis for a child with classic Tay-
Sachs disease is certain death. Because the chronic form
of Tay-Sachs has been discovered recently, prognosis for
this type of the disease is not completely known.

Prevention

Prevention involves identifying carriers of the dis-
ease and providing them with appropriate information
concerning the chance of their offspring having Tay-
Sachs disease. When the levels of hexosaminidase A are
half the normal level, a person is a carrier of the defective
gene. Blood tests of carriers reveals reduction of hex-
osaminidase A.

When a woman is already pregnant, tests can be per-
formed on either the cells of the baby (aminocentesis) or
the placenta (chorionic villus sampling) to determine
whether the baby will have Tay-Sachs disease.

Resources

BOOKS
Nelson Textbook of Pediatrics, edited by Richard Behrman.
Philadelphia: W.B. Saunders, 1996.
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Section of brain tissue from patient with Tay-Sachs disease.
(Custom Medical Stock Photo. Reproduced by permission.)

PERIODICALS

Motulsky, Arno G. “Screening for Genetic Disease.” New Eng-
land Journal of Medicine, 336, no. 18 (May 1, 1997):
1314+

Rosebush, Patricia I. “Late-Onset Tay-Sachs Disease Present-
ing as Catatonic Schizophrenia: Diagnostic and Treatment
Issues.” Journal of the American Medical Association
274, no. 22 (December 13, 1995): 1744.

ORGANIZATIONS

Late Onset Tay-Sachs Foundation. 1303 Paper Mill Road,
Erdenheim, PA 19038. (800) 672-2022.

March of Dimes Birth Defects Foundation. National Office.
1275 Mamaroneck Avenue, White Plains, NY 10605.
(888) 663-4637. <resourcecenter@modimes.org>. <http://
www.modimes.org>.

National Tay-Sachs and Allied Diseases Association, Inc. 2001
Beacon Street, Suite 204, Brighton, MA 02146. (800)
906-8723. Fax: 617-277-0134. <NTSAD-Boston@world
net.att.net>. <http://www.ntsad.org>.

Laith Farid Gulli, MD

TB see Tuberculosis

T-cell count see Lymphocyte typing
TCM see Traditional Chinese medicine
TE fistula see Tracheoesophageal fistula

I Technetium heart scan
Definition

The technetium heart scan is a noninvasive nuclear
scan that uses a radioactive isotope called technetium to
evaluate blood flow after a heart attack.
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Technetium heart scan

Purpose

The technetium heart scan is used to evaluate the
heart after a heart attack. It can confirm that a patient had
a heart attack when the symptoms and pain usually asso-
ciated with a heart attack were not present; identify the
size and location of the heart attack; and provide infor-
mation useful in determining the patient’s post-heart
attack prognosis. The scan is most useful when the elec-
trocardiogram and cardiac enzyme studies do not provide
definitive results—after heart surgery, for example, or
when chest pain occurred more than 48 hours before the
patient was examined. It is also used to evaluate the heart
before and after heart surgery.

Precautions

Pregnant women and those who are breastfeeding
should not be exposed to technetium.

Description

The technetium heart scan is a nuclear heart scan,
which means that it involves the use of a radioactive iso-
tope that targets the heart, and a radionuclide detector
that traces the absorption of the radioactive isotope. The
isotope is injected into a vein and absorbed by healthy
tissue at a known rate during a certain time period. The
radionuclide detector, in this case a gamma scintillation
camera, picks up the gamma rays emitted by the isotope.

The technetium heart scan uses technetium Tc-99m
stannous pyrophosphate (usually called technetium), a
mildly radioactive isotope that binds to calcium. After a
heart attack, tiny calcium deposits appear on diseased
heart valves and damaged heart tissue. These deposits
appear within 12 hours of the heart attack. They are gen-
erally seen two to three days after the heart attack and are
usually gone within one to two weeks. In some patients,
they can be seen for several months.

After the technetium is injected into a blood vessel
in the arm, it accumulates in heart tissue that has been
damaged, leaving “hot spots” that can be detected by the
scintillation camera. The technetium heart scan provides
better image quality than commonly used radioactive
agents such as thallium, because it has a shorter half-life
and can thus be given in larger doses.

During the test, the patient lies motionless on the test
table. Electrocardiogram electrodes are placed on the
patient’s body for continuous monitoring during the test.
The test table is rotated so that different views of the
heart can be scanned. The camera, which looks like an x-
ray machine and is suspended above the table, moves
back and forth over the patient. It displays a series of
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images of technetium’s movement through the heart and
records them on a computer for later analysis.

The test is usually performed at least 12 hours after a
suspected heart attack, but it can also be done during
triage of a patient who goes to a hospital emergency room
with chest pain but does not appear to have had a heart
attack. Recent clinical studies demonstrate that tech-
netium heart scans are very accurate in detecting heart
attacks while the patient is experiencing chest pain. They
are far more accurate than electrocardiogram findings.

The technetium heart scan is usually performed in a
hospital’s nuclear medicine department but it can be
done at the patient’s bedside during a heart attack if the
equipment is available. The scan is done two to three
hours after the technetium is injected. Scans are usually
done with the patient in several positions, with each scan
taking 10 minutes. The entire test takes about 30 minutes
to an hour. The scan is usually repeated over several
weeks to determine if any further damage has been done
to the heart. The test is also called technetium 99m
pyrophosphate scintigraphy, hot-spot myocardial imag-
ing, infarct avid imaging, or myocardial infarction scan.

The technetium heart scan is not dangerous. The
technetium is completely gone from the body within a
few days of the test. The scan itself exposes the patient to
about the same amount of radiation as a chest x ray. The
patient can resume normal activities immediately after
the test.

Preparation

Two to three hours before the scan, technetium is
injected into a vein in the patient’s forearm.

Normal results

If the technetium heart scan is normal, no tech-
netium will show up in the heart.

Abnormal results

In an abnormal technetium heart scan, hot spots
reveal damage to the heart. The larger the hot spots, the
poorer the patient’s prognosis.

Resources

BOOKS

DeBakey, Michael E., and Antonio M. Gotto Jr. “Noninvasive
Diagnostic Procedures.” In The New Living Heart. Hol-
brook, MA: Adams Media Corporation, 1997.

Iskandrian, A. S., and Mario S. Verani. “Instrumentation and
Technical Considerations in Planar and SPECT Imaging.’
In Nuclear Cardiac Imaging: Principles and Applications.
2nd ed. Philadelphia: F. A. Davis, 1996.

)
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Electrocardiogram—A test in which electronic
sensors called electrodes are placed on the body
to record the heart’s electrical activities.

Noninvasive—A procedure that does not pene-
trate the body.

Radioactive isotope—One of two or more atoms
with the same number of protons but a different
number of neutrons with a nuclear composition.
In nuclear scanning, radioactive isotopes are used
as a diagnostic agent.

Technetium—A radioactive isotope frequently
used in radionuclide scanning of the heart and
other organs. It is produced during nuclear fission
reactions.

Sandler, M. P, et.al. “Radiopharmaceuticals.” In Diagnostic
Nuclear Medicine. 3rd ed. Vol. 1. Baltimore: Williams &
Wilkins, 1996.

PERIODICALS

Kim, Samuel C.,, et. al. “Role of Nuclear Cardiology in the
Evaluation of Acute Coronary Syndromes.” Annals of
Emergency Medicine 30, no. 2 (Aug. 1997): 210-218.

ORGANIZATIONS

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

Texas Heart Institute. Heart Information Service. P.O. Box 20345,
Houston, TX 77225-0345. <http://www.tmc.edu/thi>.

Lori De Milto

TEE see Transesophageal echocardiography
Template bleeding time see Bleeding time

I Temporal arteritis
Definition

The term temporal arteritis literally means “inflam-
mation of the temporal arteries.” As implied by the name,
these blood vessels run along the temples after they
branch off from the carotid artery in the neck. They pro-
vide the blood supply to portions of the scalp, jaw mus-
cles, and salivary glands. Inflammation of these arteries,
probably resulting from an abnormal immune reaction,
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disrupts this blood supply, resulting in a variety of symp-
toms. They can range from relatively minor—jaw pain
or headache—through major— including temporary or
permanent blindness.

Temporal arteritis is also called giant cell arteritis or
cranial arteritis. It is a rheumatic disease that affects large
and medium-sized arteries throughout the body and can
occur in a variety of patients. Although the temporal
arteries are most commonly affected, other arteries
throughout the body may be affected. The disease seems
to target arteries containing elastic tissue. Veins are
rarely affected. Temporal arteritis is a type of vasculitis.

Description

Temporal arteritis almost always occurs in people
over 50, and it becomes more common as people age.
About 20 out of 100,000 people over the age of 50 suffer
from temporal arteritis. Women are affected twice as
often as men. Some authorities say that temporal arteritis
is more common in Caucasians (especially Scandina-
vians) than in people of other races. Close relatives of
patients with temporal arteritis may be more likely than
others to get the disease.

Patients with temporal arteritis are diagnosed and
overlap with a broader disorder called giant cell arteritis.
This can affect parts of the body in addition to the scalp,
eyes, and jaw. Sometimes the disease can cause restricted
circulation to both arms or both legs, producing pain in
the affected limbs. With other blood vessels involved,
patients with advanced forms of the disease may experi-
ence strokes or transient ischemic attacks (TIA). These
result in brief episodes of pain caused by decreased
blood flow. Even heart attacks are occasionally caused
by giant cell arteritis.

Causes and symptoms

This disease is one of a group of diseases in which the
linings of large- or medium-sized blood vessels become
inflamed. The elastic layer of these vessels is attacked by
“giant” cells and chemicals produced by the immune sys-
tem. This reaction reduces blood flow through the blood
vessels, and the limited blood supply causes the symptoms.

The disease usually begins with “flu-like” symptoms,
including a mild fever (100-101°F), general body discom-
fort, and a persistent, dull headache. The scalp may be ten-
der to the touch over the affected blood vessels. Jaw mus-
cles sometimes become painful when the patient chews.

As the disease progresses, more severe symptoms
occur. These include blurred vision or temporary blind-
ness that typically lasts ten minutes or less. Eventually,
permanent loss of vision can occur. Transient ischemic

3247

spLd)Ie [erodwag



Temporal arteritis

attacks, strokes, and heart attacks may occur when the
disease is far advanced.

Diagnosis

Doctors from a number of specialties develop expe-
rience in diagnosing and treating temporal arteritis.
These include internists, who treat a broad range of dis-
eases; rheumatologists, who focus on rheumatic dis-
eases; geriatricians, who treat older people; ophthalmol-
ogists, who treat eye and vision disorders; neurologists,
who treat headaches and problems of the optic nerve; and
vascular surgeons, who treat blood vessel problems.

The doctor will generally take a medical history
first. The patient can help the doctor tremendously by
reviewing all symptoms—both major and minor—from
the last two or three months. If possible, the patient
should ask family or close friends for help in recalling
his/her ailments from recent months. Then the doctor
will conduct a complete physical examination. Often,
he or she will detect a tender, swollen artery on the scalp.

The doctor will order blood tests as well. A standard
and inexpensive test called the erythrocyte sedimenta-
tion rate (ESR or “sed” rate) is particularly helpful.
Results from this test, which measures inflammation in
the body, will almost always be higher than normal. Tests
of the red blood cells may show mild anemia. Sometimes
blood tests for liver function will also be abnormal.

The definitive diagnostic test is a temporal artery
biopsy. A doctor will make one or more tiny incisions
under local anesthesia to remove samples of the suspect
artery. Under the microscope, a pathologist usually can
identify the typical damage caused by temporal arteritis.

Treatment

The mainstay of treatment is a course of corticos-
teroids (steroid hormones that have an anti-inflammatory
effect), usually prednisone. The initial prescription
involves a fairly high dose of steroids (40-60 mg/day)
which is gradually tapered down to a maintenance dose.
Because of the high incidence of blindness in untreated
cases, steroid therapy should be started immediately rather
than waiting for biopsy results. Patients typically take this
maintenance dose for periods of one to three years. Some-
times nonsteroidal anti-inflammatory drugs (NSAIDs)
are prescribed for muscle aches or headaches, especially
while steroid doses are being reduced.

Prognosis

The outlook for most patients with temporal arteritis
is good, especially if the disorder is diagnosed early.
Symptoms often diminish within a month once patients
begin to take steroids. Although physicians do not talk
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KEY TERMS

Anemia—Lower than normal level of red blood
cells, or of the oxygen-carrying chemical hemo-
globin.

Biopsy—Removal and examination of a sample
tissue from the body for diagnostic purposes.

Corticosteroids—A group of hormones, produced
naturally by the adrenal gland and other organs.
They are used to treat a wide variety of disorders,
including many rheumatic disorders.

Erythrocyte sedimentation rate—The speed at
which red blood cells sink in a tube of freshly
drawn blood, which is a rough measure of clotting
disorders or inflammation.

Prednisone—A corticosteroid often used to treat
inflammation.

Rheumatic disease—A type of disease involving
inflammation of muscles, joints, and other tissues.

Transient ischemic attack—A brief experience of
stroke-like symptoms (for instance, numbness,
paralysis, problems in speaking or understanding
speech) that go away within hours, with no perma-
nent damage. Also known as TIA.

Vasculitis—An inflammation of the blood vessels.

about a “cure” for temporal arteritis, symptoms typically
do not return after a full course of steroid treatment.
Unfortunately, if the diagnosis is made late in the dis-
ease, lost vision may not return.

Prevention

There is no medically proven approach to preven-
tion. The best way to prevent severe, permanent damage
is to obtain expert medical advice if the patient or the
family physician suspects this problem.

Resources

BOOKS

Diamond, Seymour, and David Dalessio. The Practicing Physi-
cian’s Guide to Headache. 5th ed. Baltimore: Williams &
Wilkins, 1992.

PERIODICALS

Hayreh, S. S., et al. “Giant Cell Arteritis: Validity of Reliability
of Various Diagnostic Criteria.” American Journal of Oph-
thalmology 123, no. 3 (1997): 285-296.

Perkins, A. T., and W. Ondo.”When to Worry About Headache.”
Postgraduate Medicine 98, no. 2 (1995): 197-205.
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ORGANIZATIONS
National Headache Foundation. 428 W. St. James Place, Chicago,
IL 60614. (800) 843-2256. <http://www.headaches.org>.

Richard H. Lampert

I Temporomandibular joint
disorders

Definition

Temporomandibular joint disorder (TMJ) is the name
given to a group of symptoms that cause pain in the head,
face, and jaw. The symptoms include headaches, soreness in
the chewing muscles, and clicking or stiffness of the joints.
They often have psychological as well as physical causes.

Description

TMJ disorder, which is also sometimes called TMJ
syndrome, results from pressure on the facial nerves due
to muscle tension or abnormalities of the bones in the
area of the hinge joint between the lower jaw and the
temporal bone. This hinge joint is called the temporo-
mandibular joint. There are two temporomandibular
joints, one on each side of the skull just in front of the
ear. The name of the joint comes from the two bones that
make it up. The temporal bone is the name of the section
of the skull bones where the jaw bone (the mandible) is
connected. The jaw bone is held in place by a combina-
tion of ligaments, tendons, and muscles. The temporo-
mandibular joint also contains a piece of cartilage called
a disc, which keeps the temporal bone and the jaw bone
from rubbing against each other. The jaw pivots at the
joint area in front of the ear. The pivoting motion of the
jaw is complicated because it can move downward and
from side to side as well as forward. Anything that caus-
es a change in shape or functioning of the temporo-
mandibular joint will cause pain and other symptoms.

Causes and symptoms
Causes

TMIJ syndrome has several possible physical causes:

» Muscle tension. Muscle tightness in the temporomandibu-
lar joint usually results from overuse of muscles. This
overuse in turn is often associated with psychological
stress and clenching or grinding of the teeth (bruxism).

* Injury. A direct blow to the jaw or the side of the head
can result in bone fracture, soft tissue bruising, or a dis-
location of the temporomandibular joint itself.

» Arthritis. Both osteoarthritis and rheumatoid arthri-
tis can cause TMJ.
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« Internal derangement. Internal derangement is a condi-
tion in which the cartilage disk lies in front of its proper
position. In most cases of internal derangement, the
disc moves in and out of its correct location, making a
clicking or popping noise as it moves. In a few cases,
the disc is permanently out of position, and the patient’s
range of motion in the jaw is limited.

» Hypermobility. Hypermobility is a condition in which
the ligaments that hold the jaw in place are too loose
and the jaw tends to slip out of its socket.

« Birth abnormalities. These are the least frequent cause
of TMJ but do occur in a minority of patients. In some
cases, the top of the jawbone is too small; in others, the
top of the jawbone outgrows the lower part.

Symptoms

The symptoms of TMJ depend in part on its cause.
The most common symptoms are facial pain in front of
the ears; headaches; sore jaw muscles; a clicking sound
when chewing; a grating sensation when opening and
closing the mouth; and temporary locking of the jaw.
Some patients also report a sensation of buzzing or ring-
ing in the ears. Usually, the temporomandibular joint
itself is not painful. Most cases of TMJ are seen in
women between 20-50 years of age.

Diagnosis
Dental examination and patient history

TMJ disorders are most frequently diagnosed by
dentists. The dentist can often diagnose TMJ based on
physical examination of the patient’s face and jaw. The
examination might include pressing on (palpating) the
jaw muscles for soreness or asking the patient to open
and close the jaw in order to check for misalignment of
the teeth in the upper and lower jaw. This condition is
called malocclusion. The dentist might also gently move
the patient’s jaw in order to check for loose ligaments.

Imaging studies

Imaging studies are not usually necessary to diag-
nose TMJ. In most cases, x rays and MRI scans of the
temporomandibular joint will be normal. Consequently,
these two tests are not commonly used to diagnose
TMIJ. If the dentist suspects that the patient has internal
derangement of the disc, he or she can use a technique
called arthrography to make the diagnosis. In an
arthrogram, a special dye is injected into the joint,
which is then x-rayed. Arthrography can be used to
evaluate the movement of the jaw and the disc as well
as size and shape, and to evaluate the effectiveness of
treatment for TMJ.
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Tendinitis

KEY TERMS

Arthrography—An imaging technique that is
sometimes used to evaluate TMJ associated with
internal derangement.

Bruxism—Habitual clenching and grinding of the
teeth, especially during sleep.

Electromyographic biofeedback—A method for
relieving jaw tightness by monitoring the patient’s
attempts to relax the muscle while the patient
watches a gauge. The patient gradually learns to
control the degree of muscle relaxation.

Internal derangement—A condition in which the
cartilage disc in the temporomandibular joint lies
in front of its proper position.

Malocclusion—The misalignment of opposing
teeth in the upper and lower jaws.

Mandible—The medical name for the lower jaw.

Osteoarthritis—A type of arthritis marked by
chronic degeneration of the cartilage of the joints,
leading to pain and sometimes loss of function.

Rheumatoid arthritis—A chronic autoimmune
disorder marked by inflammation and deformity of
the affected joints.

Temporal bones—The compound bones that form
the left and right sides of the skull.

Transcutaneous electrical nerve stimulation—A
method for relieving the muscle pain of TMJ by
stimulating nerve endings that do not transmit
pain. It is thought that this stimulation blocks
impulses from nerve endings that do transmit pain.

Treatment

In many cases, the cause of pain in the TMJ area is
temporary and disappears without treatment. About 80%
of patients with TMJ will improve in six months without
medications or physical treatments.

Medications

Patients with TMJ can be given muscle relaxants if
their symptoms are related to muscle tension. Some
patients may be given aspirin or nonsteroidal anti-
inflammatory drugs (NSAIDs) for minor discomfort. If
the TMJ is related to theumatoid arthritis, it may be treat-
ed with corticosteroids, methotrexate (MTX, Rheuma-
trex) or gold sodium (Myochrysine).
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Physical therapy and mechanical devices

Patients who have difficulty with bruxism are usual-
ly treated with splints. A plastic splint called a night-
guard is given to the patient to place over the teeth before
going to bed. Splints can also be used to treat some cases
of internal derangement by holding the jaw forward and
keeping the disc in place until the ligaments tighten. The
splint is adjusted over a period of two to four months.

TMJ can also be treated with ultrasound, elec-
tromyographic biofeedback, stretching exercises, tran-
scutaneous electrical nerve stimulation, stress manage-
ment techniques, or friction massage.

Surgery

Surgery is ordinarily used only to treat TMJ caused
by birth deformities or certain forms of internal derange-
ment caused by misshapen discs.

Prognosis

The prognosis for recovery from TMIJ is excellent for
almost all patients. Most patients do not need any form of
long-term treatment. Surgical procedures to treat TMJ are
quite successful. In the case of patients with TMJ caused
by arthritis or infectious diseases, the progression of the
arthritis or the success of eliminating infectious agents
determines whether TMJ can be eliminated.

Resources

BOOKS

“Disorders of the Temporomandibular Joint.” In Merck Manual
of Medical Information: Home Edition, ed. Robert
Berkow, et al. Whitehouse Station, NJ: Merck Research
Laboratories, 1997.

Murphy Jr., William A., and Phoebe A. Kaplan, “Temporo-
mandibular Joint.” In Diagnosis of Bone and Joint Disor-
ders, ed. Donald Resnick. Philadelphia: W. B. Saunders
Co., 1995.

John T. Lohr, PhD

TEN see Toxic epidermal necrolysis

I Tendinitis
Definition
Tendinitis is the inflammation of a tendon, a tough

rope-like tissue that connects muscle to bone.

Description

Tendinitis usually occurs in individuals in middle or
old age because it is often the result of overuse over a
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long period of time. Tendinitis does occur in younger
patients as a result of acute overuse.

Tendons that commonly become inflamed include:
« tendons of the hand
« tendons of the upper arm that effect the shoulder

« achilles tendon and the tendon that runs across the top
of the foot

Causes and symptoms

Sudden stretching or repeated overuse injures the
connection between the tendon and its bone or muscle.
The injury is largely mechanical, but when it appears, the
body tries to heal it by initiating inflammation. Inflamma-
tion increases the blood supply, bringing nutrients to the
damaged tissues along with immunogenic agents to com-
bat infection. The result is swelling, tenderness, pain,
heat, and redness if the inflammation is close to the skin.

Diagnosis

Some tendon injuries are superficial and easy to
identify. These include “tennis elbow” (extensor tendini-
tis) over the outside of the elbow, and Achilles’ tendinitis
just above the heel of the foot. There are several tendons
in the shoulder that can be overused or stretched, and
usually a shoulder will have more than one injury at a
time. Tendinitis in the biceps, the infraspinatus, or the
supraspinatus tendon may accompany a tear of the shoul-
der ligaments or an impingement of one bone on another.
Careful pressure testing and movement of the parts is all
that is necessary to identify the tendinitis.

Treatment

Rest, ice, compression, and elevation (RICE) will
treat the acute condition. The best way to apply ice is in a
bag with water. The water applies the cold directly to the
skin. Chemical ice packs can get too cold and cause frost-
bite. Compression using an elastic wrap minimizes
swelling and bleeding in an acute sprain. Splinting may
help rest the limb. Pain and anti-inflammatory medications
(aspirin, naproxen, ibuprofen) will help. Sometimes the
inflammation lingers and requires additional treatment.
Injections of cortisone-like medicine often relieve chronic
tendinitis, but should be reserved for resistant cases since
cortisone can occasionally cause problems of its own.

If tendinitis is persistent and unresponsive to nonsur-
gical treatment, a surgery to remove the afflicted portion
of tendon can be performed. Surgery is also conducted to
remove calcium buildup that comes with persistent ten-
dinitis.
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Biceps—The muscle in the front of the upper arm.

Infraspinatus—A muscle at the middle of the
shoulder blade.

Supraspinatus—A muscle at the top of the shoul-
der blade.

Alternative treatment

An osteopathic soft-tissue treatment on the tendon
may relieve pain and increase mobility. Increasing intake
of antioxidant-rich foods and lowering intake of animal
fats may help reduce the inflammation. Acupuncture has
also been used to combat tendinitis. Hydrotherapies, such
as whirlpool baths, help relax the surrounding muscles.

Prognosis

Generally, tendinitis will heal if the provoking activ-
ity is stopped.

Prevention

If given enough time, tendons will strengthen to
meet the demands placed on them. They grow slowly
because of their poor blood supply, so adequate time is
required for good conditioning.

Resources

BOOKS

Boulware, Dennis W. “The Painful Shoulder.” In Cecil Text-
book of Medicine, ed. J. Claude Bennett and Fred Plum.
Philadelphia: W. B. Saunders Co., 1996.

Gilliland, Bruce C. “Relapsing Polychondritis and Other Arthri-
tides.” In Harrison’s Principles of Internal Medicine, ed.
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997.

J. Ricker Polsdorfer, MD

I Tennis elbow
Definition

Tennis elbow is an inflammation of several struc-
tures of the elbow. These include muscles, tendons,
bursa, periosteum, and epicondyle (bony projections on
the outside and inside of the elbow, where muscles of the
forearm attach to the bone of the upper arm).
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Tennis elbow

Small tear in
tendon tissue

Epicondylitis

The classic tennis elbow is caused by repeated forceful
contractions of wrist muscles located on the outer forearm.
The stress created at a common muscle origin causes
microscopic tears leading to inflammation. Persons who are
most at risk of developing tennis elbow are those whose
occupations requires strenuous or repetitive forearm move-
ment. (l/llustration by Electronic lllustrators Group.)

Description

The classic tennis elbow is caused by repeated force-
ful contractions of wrist muscles located on the outer
forearm. The stress, created at a common muscle origin,
causes microscopic tears leading to inflammation. This is
a relatively small surface area located at the outer portion
of the elbow (the lateral epicondyle). Medial tennis
elbow, or medial epicondylitis, is caused by forceful,
repetitive contractions from muscles located on the
inside of the forearm. All of the forearm muscles are
involved in tennis serves, when combined motions of the
elbow and wrist are employed. This overuse injury is
common between ages 20 and 40.

People at risk for tennis elbow are those in occupa-
tions that require strenuous or repetitive forearm move-
ment. Such jobs include mechanics or carpentry. Sport
activities that require individuals to twist the hand, wrist,
and forearm, such as tennis, throwing a ball, bowling,
golfing, and skiing, can cause tennis elbow. Individuals in
poor physical condition, who are exposed to repetitive
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wrist and forearm movements for long periods of time
may be prone to tennis elbow. This condition is also
called epicondylitis, lateral epicondylitis, medial epi-
condylitis, or golfer’s elbow, where pain is present at the
inside epicondyle.

Causes and symptoms

Tennis elbow pain originates from a partial tear of
the tendon and the attached covering of the bone. It is
caused by chronic stress on tissues attaching forearm
muscles to the elbow area. Individuals experiencing ten-
nis elbow may complain of pain and tenderness over
either of the two epicondyles. This pain increases with
gripping or rotation of the wrist and forearm. If the con-
dition becomes long-standing and chronic, a decrease in
grip strength can develop.

Diagnosis

Diagnosis of tennis elbow includes the individual
observation and recall of symptoms, a thorough medical
history, and physical examination by a physician. Diag-
nostic testing is usually not necessary unless there may
be evidence of nerve involvement from underlying caus-
es. X rays are usually always negative because the condi-
tion primarily affects soft tissue, in contrast to a bony
disorder.

Treatment
Conservative

Heat or ice is helpful in relieving tennis elbow
pain. Once acute symptoms have subsided, heat treat-
ments are used to increase blood circulation and pro-
mote healing. The physician may recommend physical
therapy to apply diathermy or ultrasound to the
inflamed site. These are two common modalities used
to increase the temperature of the tissues in order to
address both pain and inflammation. Occasionally, a
tennis elbow splint may be useful to help decrease
stress on the elbow throughout daily activities. Exercis-
es become very important to improve flexibility to all
forearm muscles, and will aid in decreasing muscle and
tendon tightness that has been creating excessive pull at
the common attachment of the epicondyle. The physi-
cian may also prescribe nonsteroidal anti-inflamma-
tory drugs (NSAIDS) to reduce inflammation and
pain. Injections of cortisone or anesthetics are often
used if physical therapy is ineffective. Cortisone
reduces inflammation, and anesthetics temporarily
relieve pain. Physicians are cautious regarding exces-
sive number of injections as they have recently been
found to weaken the tendon’s integrity.
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Epicondyle—A projection on the surface of a bone;
often an area for muscle and tendon attachment.

Epicondylitis—A painful and sometimes disabling
inflammation of the muscle and surrounding tis-
sues of the elbow caused by repeated stress and
strain on the forearm near the lateral epicondyle of
the humerus (arm bone).

Periosteum—A fibrous vascular membrane that
covers bones.

Surgery

If conservative methods of treatment fail, surgical
release of the tendon at the epicondyle may be a neces-
sary form of treatment. However, surgical intervention is
relatively rare.

Alternative treatment

Massage therapy has been found to be beneficial if
symptoms are mild. Massage techniques are based primar-
ily on increasing circulation to promote efficient reduction
of inflammation. Manipulation, acupuncture, and acu-
pressure have been used as well. Contrast hydrotherapy
(alternating hot and cold water or compresses, three min-
utes hot, 30 seconds cold, repeated three times, always
ending with cold) applied to the elbow can help bring
nutrient-rich blood to the joint and carry away waste prod-
ucts. Botanical medicine and homeopathy may also be
effective therapies for tennis elbow. For example, cayenne
(Capsicum frutescens) ointment or prickly ash (Zanthoxy-
lum americanum) oil applied topically may help to
increase blood flow to the affected area and speed healing.

Prognosis

Tennis elbow is usually curable; however, if symp-
toms become chronic, it is not uncommon for treatment
to continue for three to six months.

Prevention

Until symptoms of pain and inflammation subside,
activities requiring repetitive wrist and forearm motion
should be avoided. Once pain decreases to the point that
return to activity can begin, the playing of sports, such as
tennis, for long periods should not occur until excellent
condition returns. Many times, choosing a different size
or type of tennis racquet may help. Frequent rest periods
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are important despite what the wrist and forearm activity
may be. Compliance with a stretching and strengthening
program is very important in helping prevent recurring
symptoms and exacerbation.

Resources

BOOKS

Hertling, Darlene, and Randolph M. Kessler. Management of
Common Musculoskeletal Disorders: Physical Therapy
Principles and Methods. 2nd ed. Philadelphia: J. B. Lip-
pincott Co., 1990.

Norkin, Cynthia C., and Pamela K. Levangie. Joint Structure
and Function: A Comprehensive Analysis. Philadelphia: F.
A. Davis Co., 1992.

ORGANIZATIONS
American College of Sports Medicine. P.O. Box 1440, Indi-

anapolis, IN 46206-1440. (317) 637-9200. <http://www.
acsm.org>.

Jeffrey P. Larson, RPT

TENS see Electrical nerve stimulation

I Tensilon test
Definition

Tensilon is the trade name for edrophonium chlo-
ride. The Tensilon test is an injection of edrophonium
chloride used to diagnosis myasthenia gravis (MG).

Purpose

Tensilon blocks the action of an enzyme, acetyl-
cholinesterase, an important part of the system regulating
neuromuscular transmission. To stimulate a muscle, a
nerve cell (neuron) releases the chemical acetylcholine.
To prevent prolonged muscle response to a single nerve
signal, acetylcholine is broken down by acetyl-
cholinesterase after the muscle is stimulated.

In myasthenia gravis, there are too few receptors for
acetylcholine on the muscle. The acetylcholine is broken
down before it can fully stimulate this reduced number of
receptors, and, as a result, the muscle is weak. By block-
ing the action of acetylcholinesterase, Tensilon prolongs
the muscle stimulation, and temporarily improves
strength. Increased strength following an injection of
Tensilon strongly suggests a dignosis of MG. The Ten-
silon test is most effective when easily observed weak-
ness is present, and is less useful for vague or fluctuating
complaints.
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Tension headache

KEY TERMS

Acetylcholine—a molecule released by neurons at
the neuromuscular junction that causes muscle
contraction.

Precautions

The Tensilon test may cause heart thythm abnormal-
ities, especially in those patients with preexisting condi-
tions.

Description

The Tensilon test involves the intravenous injection
of a small amount of Tensilon. The needle is left in place.
If no adverse reaction is observed within 30 seconds, an
additional volume is injected. Results are apparent within
one minute.

Preparation

Before the test, the patient must stop taking all drugs
that can inhibit acetylcholinesterase. The referring physi-
cian can advise on specific drugs the patient is taking.

Aftercare

The effects of Tensilon subside quickly, and are
completely gone after 30-60 minutes. No aftercare is
needed.

Risks

Atrial fibrillation and bradycardia are possible in
sensitive individuals. The administering physician must
have appropriate resuscitative equipment available.

Normal results

In a patient without MG, the Tensilon test will not
produce an obvious increase in a previously weak mus-
cle. Some subjective feelings of increased strength are
possible but not significant.

Abnormal results

An obvious increase in strength in weakened mus-
cles strongly suggests the diagnosis of myasthenia
gravis. The effect comes on very rapidly, and fades with-
in minutes.
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Resources
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Myasthenia Gravis Foundation of America. 222 S. Riverside
Plaza, Suite 1540, Chicago, IL 60606. (800) 541-5454.
<http://www.med.unc.edu>.

Muscular Dystrophy Association. 3300 East Sunrise Drive,
Tucson, AZ 85718. (800) 572-1717. <http://www.
mdausa.org>.

Richard Robinson

I Tension headache
Definition

This most common type of headache is caused by
severe muscle contractions triggered by stress or exer-
tion. It affects as many as 90% of adult Americans.

Description

While most American adults get a tension headache
from time to time, women and people with more education
are slightly more likely to suffer with them. People who
are so anxious that they grind their teeth or hunch their
shoulders may find that the physical strain in their body
can be experienced as pain and tension in the muscles of
the neck and scalp, producing almost constant pain.

Causes and symptoms

Tension headaches are caused by tightening in the
muscles of the face, neck and scalp because of stress or
poor posture. They can last for days or weeks and can
cause pain of varying intensity. The tightening muscles
cause more expansion and constriction of blood vessels,
which can make head pain worse. Eyestrain caused by
dealing with a large amount of paperwork or reading can
cause a tension headache as well.

Many people report tension headache pain as a kind
of steady ache (as opposed to a throb) that forms a tight
band around the forehead, affecting both sides of the
head. Tension headaches usually occur in the front of the
head, although they also may appear at the top or the
back of the skull.

Tension headaches often begin in late afternoon and
can last for several hours; they can occur every day and
last throughout most of the day. When this happens, the
headache is called a chronic tension headache. Unlike
migraines, tension headaches don’t cause nausea and
vomiting, sensitivity to light, or any kind of aura before
the headache begins.
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Diagnosis

Diagnosis of tension headaches is made from a med-
ical history, discussion of symptoms, and elimination of
other types of headaches or underlying disorders.

Very few headaches are the sign of a serious under-
lying medical problem. However, sufferers should call a
physician at once if they:

« have more than three headaches a week

« take painkillers almost every day

* need more than the recommended dose of painkiller
« have a stiff neck and/or fever in addition to headache

« are dizzy, unsteady, or have slurred speech, weakness,
or numbness

» have confusion or drowsiness with the headache
« have headaches that began with a head injury

« have headaches triggered by bending, coughing or exer-
tion

« have headaches that keep getting worse

« have severe vomiting with the headache

« had the first headache after age 50

« awaken with headache that gets better as the day goes on

Treatment

There are many different treatments for tension
headaches, which respond well to both medication and
massage. If these headaches become chronic, however,
they are best treated by identifying the source of tension
and stress and reducing or eliminating it.

Medication

Tension headaches usually respond very well to such
over-the-counter medicines as aspirin, ibuprofen, or
acetaminophen. However, some of these drugs (espe-
cially those that contain caffeine) may trigger rebound
headaches if discontinued after they are taken for more
than a few days.

More severe tension headaches may require combi-
nation medications, including a mild sedative such as
butalbital; these should be used sparingly, though.
Chronic tension headaches may respond to low-dose
amitriptyline taken at night.

Massage

Massaging the tense muscle groups may help ease
pain. Instead of directly massaging the temple, patients
will get more relief from rubbing the neck and shoulders,
because tension headaches can arise from tension in this
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Muscles

Areas of pain

Tension Headache

Tension headache is the most common type of headache,
caused by severe muscle contractions triggered by stress
or exertion. Tension headaches usually occur in the front of
the head, although they may also appear at the top or the
back of the skull, as shown in the illustration above. (lllustra-
tion by Electronic lllustrators Group.)

area. In fact, relaxing the muscles of the neck can cut the
intensity and duration of tension headaches at least in half.

To relax these muscles, the neck should be rotated
from side to side as the shoulders shrug. Some people
find that imagining a sense of warmth or heaviness in the
neck muscles can help. Taking three very deep breaths at
the first hint of tension can help prevent a headache.

Other therapy

If tension headaches are a symptom of either depres-
sion or anxiety, the underlying problem should be treat-
ed with counseling, medication, or a combination of
both.

Alternative treatment

Eliminating the source of the tension as much as
possible will help prevent tension headaches. Acupunc-
ture may be helpful in treating some chronic tension
headaches. Homeopathic remedies and botanical medi-
cine can also help relieve tension headaches. Valerian
(Valeriana officinalis), skullcap (Scutellaria lateriflora),
and passionflower (Passiflora incarnata) are three herbal
remedies that may be helpful. A tension headache can
also be relieved by soaking the feet in hot water while an
ice cold towel is wrapped around the neck.
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Testicular cancer

Prognosis

Cutting down on stress and relying less on caffeine-
containing medications can reduce the number of tension
headaches for most people.

Prevention

Tension headaches can often be prevented by manag-
ing everyday stress and making some important lifestyle
changes. Those who are prone to tension headaches should:

« take frequent “‘stress breaks”

» get regular exercise—even a brisk 15-minute walk can
help prevent tension headaches

* get enough sleep

» release angry feelings

Resources

BOOKS

Rapoport, Alan M., and Fred Sheftell. Headache Relief for
Women. Boston: Little, Brown and Co.,1996.
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New York: Consumer Reports Books, 1991.
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1996): 3.
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Aim Low to Relieve Tension Headache.” Prevention Mag-
azine, 1 Jan. 1996, 24-25.
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1996): 47-50.
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Terazosin see Alpha,-adrenergic blockers

I Testicular cancer
Definition

Testicular cancer is a disease in which cancer cells
are discovered in one or both testicles. The testicles, also
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known as testes or gonads, are located in a pouch beneath
the penis called the scrotum.

Description

The testicles make up one portion of the male repro-
ductive system. Normally, they are each somewhat
smaller than a golf ball in size and are contained within
the scrotum. The testicles are a man’s primary source of
male hormones, particularly testosterone. They also pro-
duce sperm.

There are several types of cells contained in the tes-
ticles, and any of these may develop into one or more
types of cancer. Over 90% of all testicular cancers begin
in cells called germ cells. There are two main types of
germ cell tumors in men: seminomas and nonsemino-
mas. Seminomas make up about 40% of all testicular
germ cell tumors. Nonseminomas make up a group of
cancers, which include choriocarcinoma, yolk sac
tumors, embryonal carcinoma, and teratoma.

Although testicular cancer accounts for less then
2% of all cancers in men, it is the most commonly seen
cancer in young men aged 15 to 35. It is also one of the
most curable.

The American Cancer Society estimates that approx-
imately 7,200 new cases of testicular cancer will be diag-
nosed in 2001. In addition, about 400 men will die of the
disease during that year. Though the incidence of testicu-
lar cancer is rising, having doubled in the last 30 years, it
is still rare. Scandinavian countries have the highest rate
in the world. Germany and New Zealand also have high
rates. The lowest incidences of testicular cancer are in
Asia and Africa.

Causes and symptoms

The exact causes of testicular cancer are unknown.
However, there is research showing that some men are
more likely to acquire it than others. The risk for testicu-
lar cancer is much higher for boys born with one or both
of their testicles located in the lower abdomen rather than
in the scrotum. This condition is called cryptorchidism or
undescended testicles. The lifetime risk of getting testic-
ular cancer is four times higher for boys with cryp-
torchidism than the risk in the general population. This
risk factor remains even if surgery is done to place the
testicle back into the scrotum.

There are other risk factors as well. Men who have
had abnormal development of their testicles are at
increased risk, as are men with Klinefelter’s syndrome (a
disorder of the sex chromosomes). A family history of
testicular cancer increases the possibility of getting the
disease. Men infected with the human immunodeficien-
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cy virus (HIV), especially those with AIDS, have a high-
er incidence, as do infertile men. Certain testicular
tumors appear more frequently among men who work in
certain occupations, like miners, oil workers, and utility
workers. There is no conclusive evidence that injuries to
the testicles or environmental exposure to various chemi-
cals cause the disease.

Testicular cancer usually shows no early symptoms.
It is suspected when a mass or lump is felt in the testes,
although a testicular mass does not always indicate can-
cer and is usually painless.

Symptoms:

« a lump in either testicle (usually pea-sized, but may be
as large as a marble or an egg)

« any enlargement or significant shrinking of a testicle
« a sensation of heaviness in the scrotum

« a dull ache in the groin or lower abdomen

« any sudden collection of fluid in the scrotum

« tenderness or enlargement of the breasts

« pain or discomfort in a testicle or in the scrotum
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Diagnosis

When a man exhibits symptoms that suggest a possi-
bility of testicular cancer, several diagnostic steps will
occur before a definitive diagnosis is made.

History and physical

The physician takes a personal and family medical his-
tory and a complete physical examination is performed.
The doctor will examine the scrotum as well as the
abdomen and other areas to check for additional masses.

Ultrasound

If a mass is found, the physician will likely have an
ultrasound performed. Through the use of sound waves,
ultrasounds can help visualize internal organs and may
be useful in telling the difference between fluid-filled
cysts and solid masses. If the tumor is solid, it is most
likely cancerous.

Blood tests

Certain blood tests can be helpful in diagnosing
some testicular tumors. Tumor markers are substances
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Testicular cancer

often found in higher-than-normal amounts in cancer
patients. Some testicular cancers secrete high levels of
certain proteins such as alpha-fetoprotein (AFP), human
chorionic gonadotropin (HCG), and enzymes like lactate
dehydrogenase (LDH). These markers may help find a
tumor that is too small to be felt during a physical exami-
nation. In addition, these tests are also helpful in deter-
mining how much cancer is actually present, and in eval-
uating the response to treatment to make sure the tumor
has not returned.

Surgery

If a suspicious growth is found, a surgeon will need
to remove the tumor and send it to the laboratory for test-
ing. A pathologist examines the testicular tissue micro-
scopically to determine whether cancer cells are present.
If cancer cells are found, the pathologist sends back a
report describing the type and extent of the cancer. In
almost all cases, the surgeon removes the entire affected
testicle through an incision in the groin, though not
through the scrotum. This procedure is called radical
inguinal orchiectomy.

Once testicular cancer is determined, further tests
are necessary to find out if the cancer has metastasized
(spread) to other parts of the body, and to ascertain the
stage or extent of the disease. This information helps the
doctor plan appropriate treatment. These tests may
include computed tomography (CT scan), lymphangiog-
raphy (x rays of the lymph system), bone scans, and
chest x rays.

Treatment
Staging

One method the cancer treatment team uses to
describe the scope of a patient’s cancer is the use of a
staging system. Testicular cancer is classified using the
TNM system. However, in order to simplify and summa-
rize this information, the TNM description can be
grouped according to stages.

Stages of testicular cancer:

» Stage I. This stage refers to a cancer found only in the
testicle, with no spread to the lymph nodes or to distant
organs.

» Stage II. This indicates that the cancer has spread to the
lymph nodes in the abdomen, but not to lymph nodes in
other parts of the body.

« Stage III. In this stage, the cancer has spread beyond
the lymph nodes in the abdomen, and/or the cancer is in
parts of the body far away from the testicles, such as the
lungs or the liver.
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* Recurrent. Recurrent disease indicates that the cancer
has come back after it has already been treated. Testicu-
lar cancer can come back in the same testicle (if it was
not surgically removed) or in some other body part.

Treatment

The treatment decisions for testicular cancer are
dependent on the stage and cell type of the disease, as
well as the patient’s age and overall health. The four
kinds of treatment most commonly used are surgery,
radiation therapy, chemotherapy, and bone marrow or
stem cell transplantation.

Surgery is normally the first line of treatment for tes-
ticular cancer and involves the removal of the affected
testicle. This procedure is known as a radical inguinal
orchiectomy. Depending on the type and stage of the
cancer, some lymph nodes may also be removed at the
same time, or possibly in a second operation. This proce-
dure is called a retroperitoneal lymph node dissection,
and can be a major operation. Some patients will experi-
ence temporary complications after surgery, including
infections and bowel obstruction. If both of the testicles
are taken out, a man will have no ability to produce
sperm cells and will become infertile (unable to father a
child). Surgery removing the lymph nodes may cause
some damage to nearby nerves, which may interfere with
the ability to ejaculate. Men undergoing surgery for tes-
ticular cancer may wish to discuss nerve-sparing surgery
with their doctor, as well as sperm banking.

Radiation therapy for testicular cancer is delivered
from a machine and is known as external beam radiation.
One potential problem with this type of radiation is that it
can also destroy nearby healthy tissue as well as cancer
cells. Other potential side effects include nausea, diar-
rhea and fatigue. A special device can be used to protect
the unaffected testicle to preserve fertility.

Chemotherapy refers to the use of drugs in treating
cancer. Since the drugs enter the bloodstream and circu-
late throughout the body, chemotherapy is considered a
systemic treatment. The drugs primarily used in the treat-
ment of testicular cancer are cisplatin, vinblastine,
bleomycin, cyclophosphamide, etoposide, and ifos-
famide. These drugs are given in various combinations,
since the use of two or more drugs is considered more
effective than using only one drug.

Since chemotherapy agents can affect normal as
well as cancerous cells, several side effects are possible.
These side effects include:

* nausea and vomiting
« changes in appetite

* hair loss (temporary)
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 mouth sores

« increased risk of infections
* bleeding or bruising

- fatigue

« diarrhea or constipation

Several drugs are available to assist in treating these
side effects, most of which will disappear after the treat-
ment is completed. However, some of the chemotherapy
agents used during treatment of testicular cancer may cause
long-term side effects. These include hearing loss, nerve
damage, and possible kidney or lung damage. Another
potentially serious long-term complication is an increased
risk of leukemia. This is a rare side effect, however, as it
occurs in less than 1% of testicular cancer patients who
receive chemotherapy. Chemotherapy may also interfere
with sperm production. This may be permanent for some,
but many will regain their fertility within a few years.

Studies are ongoing to determine whether high
doses of chemotherapy combined with stem-cell trans-
plantation will prove effective in treating some patients
with advanced testicular cancer. In this treatment, blood-
forming cells called stem cells are taken from the patient
(either from the bone marrow or filtered out of the
patient’s blood). These cells are kept frozen while high-
dose chemotherapy is administered. After receiving the
chemotherapy, the patient is given the stem cells through
an infusion. This treatment enables the use of extra large
doses of chemotherapy that might increase the cure rate
for some testicular cancers.

Preferred treatment plans by stage of disease

Stage I: Stage I seminomas are normally treated with
a radical inguinal orchiectomy followed by radiation
treatment aimed at the lymph nodes. More than 95% of
Stage I seminomas are cured through this method. Anoth-
er approach is to perform surgery only. Patients are then
followed closely for several years with blood tests and
imaging studies. If the cancer spreads later on, radiation
or chemotherapy can still be used. Stage I non-semino-
mas are also highly curable with surgery, followed by one
of three options. These options include the performance
of a retroperitoneal lymph node dissection, two cycles of
chemotherapy, or careful observation for several years.

Stage II: Stage Il seminomas and non-seminomas
are cured in 90% to 95% of the cases. For the purposes of
treatment, stage II testicular cancers are classified as
either bulky or nonbulky. Nonbulky seminomas (no
lymph nodes can be felt in the abdomen) are treated with
an orchiectomy followed by radiation to the lymph
nodes. Men with bulky seminomas have surgery, which
may be followed by either radiation or a course of
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chemotherapy. Nonbulky Stage II non-seminomas are
treated with surgery and lymph node removal, with pos-
sible chemotherapy. Men with bulky disease have
surgery followed by chemotherapy.

Stage III: Stage III seminomas and non-seminomas
are treated with surgery followed by chemotherapy. This
produces a cure in about 70% of the cases. Those who
are not cured may be eligible to participate in clinical tri-
als of other chemotherapy agents.

Recurrent: Treatment of recurrent testicular cancer
is dependent upon the initial stage and the treatment
given. This might include further surgery and chemother-
apy. Many men whose disease comes back after
chemotherapy are treated with high-dose chemotherapy
followed by bone marrow or stem cell transplantation.

Alternative treatment

There are currently no scientifically proven alterna-
tive treatments known for testicular cancer. Nothing has
been shown to be as successful as conventional treat-
ment. However, some patients may find certain alterna-
tive or complementary treatments supportive while
undergoing surgery, chemotherapy or radiation. For
example, meditation and relaxation exercises may prove
effective in reducing nausea and vomiting. Some dietary
modifications and nutritional supplements may be help-
ful in assisting with recovery after surgery. The testicular
cancer patient considering alternative treatments should
talk it over with members of the cancer care team. They
may be able to offer additional information.

Prevention

The main risk factors associated with testicular can-
cer—cryptorchidism, family history of the disease, and
being Caucasian—are unavoidable since they are present
at birth. In addition, many men diagnosed with the dis-
ease have no known risk factors. Because of these rea-
sons, it is not possible to prevent most incidences of tes-
ticular cancer.

Resources
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129 (October 2000): 10.
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Testicular self-examination

KEY TERMS

Cryptorchidism—Occurs when a boy is born with
one or both testicles in the lower abdomen rather
than the scrotum. Known also as undescended testi-
cles, it is the primary risk factor for testicular cancer.

Metastatic testicular cancer—Testicular cancer
that has spread to other parts of the body.

Radical inguinal orchiectomy—Surgical proce-
dure performed to remove one or both testicles. It
is done via a groin incision.

Testicles—Also called testes or gonads, they are
part of the male reproductive system, and are
located beneath the penis in the scrotum.
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Testicular scan see Scrotal nuclear
medicine scan

I Testicular self-examination
Definition

A testicular self-examination (TSE) is the procedure
by which a man checks the appearance and consistency
of his testes.
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Purpose

Most testicular cancers are first noticed by the man
himself. Men should do a TSE every month to find out if
the testes contain any suspicious lumps or other irregu-
larities, which could be signs of cancer or infection.

Precautions

None.

Description

A TSE should take place during a warm shower or
bath, when the skin is warm, wet, and soapy. The man
needs to step out of the tub so that he is in front of a mir-
ror. The heat from the tub or shower will relax the scro-
tum (sac containing the testes) and the skin will be softer
and thinner, making it easier to feel a lump. It is impor-
tant that the exam be done very gently.

The man should stand facing his mirror and look for
swelling on the scrotum. Using both hands, the scrotum
should be gently lifted so that the area underneath can be
checked.

The next step is the examination by hand. The index
and middle fingers should be placed under each testicle,
with the thumbs on top. The testes should be examined
one at a time. The man should roll each testicle between
his fingers and thumbs. He should feel for lumps of any
size (even as small as a pea) particularly on the front or
side of each testicle. He should also look for soreness or
irregularities. Next, the epididymis and vas deferens,
located on the top and back of the testes, should be felt.
This area feels like a cord, and should not be tender.

Normal results

It is normal for one testicle to be larger than the
other is, and for them to hang at different levels; but the
size should stay the same from one month to the next.
The testes should be free from lumps, pain, irregularities
and swelling.

Abnormal results

A TSE is considered abnormal if any swelling, ten-
derness, lumps, or irregularities are found. Hard, unmov-
ing lumps are abnormal, even if they are painless. A lump
could be a sign of an infection or a cancerous tumor. A
change in testicle size from one month to the next is also
abnormal. A feeling of heaviness in the scrotum is another
abnormal sign. If any abnormality is found, a man is
encouraged to check with his doctor as soon as possible
because testicular cancer is highly curable if found early.
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KEY TERMS

Epididymis—A tube in the back of the testes that
transports sperm.

Scrotum—The pouch containing the testes.

Testes—Egg-shaped male gonads located in the
scrotum. Testes is the plural form of testis, which is
a testicle.

Vas deferens—A tube that is a continuation of the
epididymis. This tube transports sperm from the
testis to the prostatic urethra.
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Testicular sonogram see Scrotal ultrasound

I Testicular surgery
Definition

Testicular surgery is any surgical operation on the
testicles.

Purpose

Testicular surgery is used primarily to correct devel-
opmental defects, treat infection, and treat cancer of the
testes.

Precautions

Testicular surgery, a group of surgical operations
performed on the testicles, is considered major surgery.
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In all cases, except when the testes are being removed,
care must be taken not to damage any of the nerves and
blood vessels supplying the testes and associated organs.

Description

Testicular surgery is commonly performed for the
following reasons: to reposition undescended testes
(orchiopexy); to correct testicular torsion; to treat tes-
ticular cancer, which may involve removal of the testi-
cles (castration) or the testes (orchiectomy); and to cor-
rect intersex states.

Undescended testes

Undescended testes are testes that have not dropped
into the scrotum. During the fetal stage of development,
the testes are not in the scrotum, but in the body. As male
children age, the testes descend from the body to the scro-
tum for proper maturation and function. Undescended
testes must be treated with surgery. There are two types of
undescended testes, ectopic and cryptorchid. Ectopic
testes are outside the normal route of descent. Cryptorchid
testes are in the proper route of descent, but descent has
been stopped before the testes reached the scrotum. The
treatment for undescended testes is a surgical operation
called orchiopexy, in which an incision allows the surgeon
to reach the testes and pull them down into the scrotum.
This operation is best done between the ages of one and
two; otherwise, the testes are unlikely to mature normally.
If the patient has one normal testis and one poorly devel-
oped testis, the undeveloped testis is usually removed.

Testicular torsion

Testicular torsion is a developmental defect in the
tissues of the scrotum that allows the testes to rotate
within the scrotum. This results in the blood vessels
around other tubes in the scrotum to become wrapped
around each other, resulting in blood supply to the testes
bring cut off. Torsion disease is seen in young boys.
Pain, nausea, and scrotal swelling are the main symp-
toms. When torsion is suspected, immediate surgery is
recommended. An incision is made in the scrotum, and
the blood vessels and other tissues are untangled. During
surgery, the testes are examined to determine their condi-
tion. If they have received enough blood to remain
viable, the testes are surgically attached to scrotal tissue
to prevent twisting from recurring. If the testes do not
regain a healthy pink color after the blood vessels have
been untangled, then it is best to remove the testes. The
lack of a pink color indicates that the testes have been
without blood for too long a time period, and are dead
tissue. Unless removed, they will turn necrotic and cause
further harm to the body. Usually, testicular torsion
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Testicular surgery

occurs in only one testis. However, because the other tes-
ticle has similar anatomy, it too is subject to torsion. Dur-
ing surgery, the other testicle is attached to scrotal tissue
to prevent torsion from occurring.

Cancer

Carcinoma of the testes is cancer in the testicles. For
males between ages 2035, carcinoma of the testes is the
second most common cancer. It accounts for 1-2% of all
cancers in all males. There are many kinds of cancer that
can affect the testes. A mass of tissue that is suspected to
be cancer should be removed surgically. It is recom-
mended that a biopsy not be performed, but that the
physician proceed directly to surgery. Biopsies have not
proven to be better at diagnosing cancer of the testicles
than exploratory surgery. If the presence of cancer is con-
firmed during exploratory surgery, surgical excision of
the cancer can be performed immediately.

The approach to the cancer during the operation
depends on the location of the tissue mass. The two main
approaches are through the scrotum and through the
groin (inguinal region). The amount of tissue removed is
variable and depends on the amount of cancerous tissue
and the location. However, if a solid lesion is confirmed
within a testis, a radical orchiectomy should be per-
formed. A radical orchiectomy is a complete removal of
one or both testes and associated lymphatic tissue. Other
tumors allow partial removal of a testis. After surgery,
the tumor is examined to determine the type of tumor for
use as a guide in followup therapy.

Castration is the surgical removal of the testicles.
Castration is performed as a cancer therapy, to reduce the
amount of testosterone being produced, and as part of
treatment for prostate cancer. In castration, an incision is
made through one or both sides of the scrotum, depending
on whether one or both testicles are being removed.

Intersex states

Intersex states are a group of developmental diseases
in which the patient has parts of both male and female
genitalia. In testicular feminization syndrome, the patient
appears to be a female and will have female genitalia but
has internal testes. The internal testes are undescended.
Genetic studies show that the person was to be a male.
This form of intersex is also called male pseudohermaph-
roditism. There are a number of different causes of this
condition. These patients produce the male hormone
testosterone. Treatment consists of surgical removal of
the internal testes, and the administration of the hormone
estrogen, which produces female characteristics. Failure
to remove the testes is associated with a higher rate of
cancer in these patients.
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KEY TERMS

Biopsy—Removing tissue to test it for disease.

Lesion—An injury in the body tissue, such as a
wound, sore, rash, or boil.

Orchiectomy—Surgical removal of one or both
testes.

Orchiopexy—Surgical fixation of one or both
testes.

Testes—The pair of male reproductive glands
enclosed in the scrotum that produce the male sex
hormone testosterone and the spermatozoa. The
singular form is testis.

Testicles—The testes along with their enclosing
structures.

Preparation

About one hour before receiving general anesthesia,
the patient will get a shot that dries up internal fluids and
makes him sleepy. Presurgical counseling is often recom-
mended for patients whose reproductive abilities will be
compromised by their surgeries.

Aftercare

A patient who has had a testicle removed should
visit his physician once a month for the first year and
every other month for the second year, with periodic fol-
lowups thereafter.

Risks

Testicular surgery, like any major surgery, can have
postoperative complications. These complications
include internal bleeding and wound infection, as well as
adverse reactions to anesthesia.

Normal results

Undescended testes are pulled down into their cor-
rect position and mature normally. In testicular torsion,
the affected testis either regains its healthy pink color
and is attached to the surrounding tissue with sutures,
or it is removed along with any dead tissue surrounding
it. (So long as only one testis is removed, sexual func-
tion and fertility will not be affected.) Successful
surgery for cancer results in the removal of malignant
tissue.
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I Testicular torsion
Definition

Testicular torsion is the twisting of a testis (testicle)
on its connection.

Description

The testes are suspended in the scrotum by a single
bundle of tissues that also carries the blood supply to and
from the testes. If the testicle rotates, the bundle kinks,
and the blood supply is shut off. The resulting situation is
an emergency because the testis will die within hours if
the blood supply is not restored.

Causes and symptoms

Some testes hang in such a way that they twist more
easily than others. Nearly all torsions happen to adoles-
cent males—between the ages of 12 and 18—because
their testes enlarge by a factor of five to six during
puberty. A larger testis is more likely to twist. Torsion
can also occur in a newborn.

Symptoms of testicular torsion are sudden severe
pain in the scrotum, swelling, nausea and vomiting.

Diagnosis

A nuclear scan of the scrotum may be performed. In
this procedure, a tiny amount of radioactive fluid is
injected into the blood and detected as it flows through
the scrotum and testicles. Torsion is indicated if the
radioactive fluid does not flow through the sore testis.
Ultrasound scan accompanied by a contrast agent can
also be used to diagnose testicular torsion.

Treatment

Surgery must be performed within 24 hours to
ensure the health of the affected testis. During the proce-
dure, the surgeon untwists the cord and secures the testis
in place so that it cannot rotate again. The other testicle
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Twisted
spermatic cord

A rare condition, testicular torsion occurs when the sper-
matic cord is twisted and cuts off the blood supply to the
testicle. (lllustration by Argosy Inc.)

KEY TERMS

Orchiopexy—The surgical securing of the testis to
prevent torsion.

Scrotum—The bag of skin below the penis that
contains the testes.

should also be secured to deter future testicular torsion.
This procedure is called orchiopexy.

Prognosis

If the torsion is relieved within 24 hours, the testis
will recover normal blood flow and function.

Prevention

Torsion of the unaffected testis is prevented by
securing it during the surgery to correct the twisted testis.

Resources
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Philadelphia: W. B. Saunders Co., 1998.
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Rozauski, Thomas, et al. “Surgery of the Scrotum and Testis in
Children.” In Campbell’s Urology. ed. Patrick C. Walsh, et
al. Philadelphia: W. B. Saunders Co., 1998.
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Testicular ultrasound see Scrotal ultrasound

Testicular x ray see Scrotal nuclear
medicine scan

Testosterone test see Sex hormones tests

I Tetanus
Definition

Tetanus is a rare but often fatal disease that affects the
central nervous system by causing painful muscular con-
tractions. It begins when tetanus bacteria enter the body,
usually through a wound or cut exposed to contaminated
soil. Tetanus is easily preventable through vaccination.

Description

Tetanus is rare in the United States, with nearly all
cases occurring in adults who were not vaccinated as
children. About 100 cases are reported each year; 63% of
these occur in people over the age of 50. The number of
tetanus cases in the United States has steadily decreased
since the 1940s (500 to 600 cases per year); the number
of reported cases has remained at approximately 50 to
100 cases per year since the mid-1970s. In 1999, howev-
er, the lowest number of annual cases to date was report-
ed (33, or 0.02 per 100,000).

Tetanus causes convulsive muscle spasms and rigidity
that can lead to respiratory paralysis and death. It is some-
times called “lockjaw” because one of the most common
symptoms is a stiff jaw, unable to be opened. Sometimes,
tetanus affects only the part of the body where the infection
began, but in almost all of reported cases, it spreads to the
entire body. The incubation period from the time of the
injury until the first symptoms appear ranges from two to
50 days. Symptoms usually occur within five to 10 days.
When symptoms occur early, the chance of death is
increased. Tetanus is not contagious.

Causes and symptoms

Tetanus is caused by a bacteria called Clostridium
tetani, whose spores (the dormant form) are found in soil,
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street dust, and animal (or even human) feces. Tetanus
spores germinate in the body, producing a highly poisonous
neurotoxin in the blood, spreading to the nervous system.
The infection is usually transmitted through deep puncture
wounds or cuts or scratches that are not cleaned well.
Between 1997 and 1999, approximately 64% of tetanus
cases in the United States were associated with such
wounds as punctures, lacerations, or abrasions. Many peo-
ple associate tetanus with rusty nails and other dirty
objects, but any wound can be a source. Less common
ways of getting tetanus are animal scratches and bites, sur-
gical wounds, dental work, and therapeutic abortion. About
18% of cases reported between 1997 and 1999 were a
result of intravenous drug use. Cases have also been report-
ed in people with no known wound or medical condition.

The first symptom of tetanus is often a stiff or
“locked” jaw that prevents the patient from opening
his/her mouth or swallowing. This is also called trismus
and results in a facial expression called a sardonic smile
(or risus sardonicus). Stiffness of the neck and other mus-
cles throughout the body and uncontrollable spasms often
follow. Sometimes these convulsions are severe enough to
cause broken bones. The bacterial toxin (tetanospasmin)
affects the nerve endings, causing a continuous stimula-
tion of muscles. Other symptoms include irritability, rest-
lessness, loss of appetite, and drooling. People with
tetanus that is localized experience pain and tingling only
at the wound site and spasms in nearby muscles.

In the underdeveloped world, neonatal tetanus
accounts for about one-half of tetanus deaths and is relat-
ed to infection of the umbilical stump in a baby born of
an unimmunized mother. The Centers for Disease Con-
trol and Prevention (CDC) estimate that over 270,000
deaths occur annually worldwide as a result of neonatal
tetanus. In contrast, only two cases of neonatal tetanus in
the United States were reported to the CDC between
1989 and 1999. Mothers who have been adequately
immunized against tetanus protect their newborns by
passing the antibody through the placenta.

Diagnosis

Tetanus is diagnosed by the clinical symptoms and a
medical history that shows no tetanus immunization.
Early diagnosis and treatment is crucial to recovery from
tetanus.

Treatment

Tetanus is a life-threatening disease that requires
immediate hospitalization, usually in an intensive care
unit (ICU). Treatment can take several weeks and
includes antibiotics to kill the bacteria and shots of anti-
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toxin to neutralize the toxin. It also includes muscle-
relaxing drugs to control muscle spasms or barbiturates
for sedation. In severe cases, patients are placed on an
artificial respirator. Recovery can take six weeks or
more. After recovery, since the levels of circulating toxin
are too low to stimulate natural antibody production, the
patient must still be immunized against this disease to
prevent reinfection.

Prognosis

Up to 30% of tetanus victims in the United States die.
Early diagnosis and treatment improves the prognosis.
Neonatal tetanus has a mortality rate of more than 90%.

Prevention
Pre-exposure vaccination

Tetanus is easily preventable through vaccination.
All children should have a series of five doses of DTaP, a
combined vaccine that offers protection against diphthe-
ria, tetanus, and pertussis, before the age of seven,
according to the Centers for Disease Control and Preven-
tion’s national immunization guidelines, the Advisory
Committee on Immunization Practices, the Committee
on Infectious Diseases of the American Academy of
Pediatrics, and the American Academy of Family Physi-
cians. Children will not be admitted to school without
proof of this and other immunizations.

The DTaP (diptheria, tetanus, accellular pertussis)
vaccine should be given at ages two months, four
months, six months, 15 to 18 months, and four to six
years. DTaP is the preferred vaccine for children up to
the age of seven in the United States; it has fewer side
effects than DTP and can be used to complete a vaccina-
tion schedule begun with DTP. DTaP was first approved
by the Food and Drug Administration (FDA) in Septem-
ber 1996. In December 1996, it was approved for use in
infants. Between the ages of 11 and 13, children should
have a booster for diphtheria and tetanus, called Td.

Adults should have a Td booster every 10 years. Sta-
tistics from the Centers for Disease Control and Preven-
tion (CDC) show that fewer than half of Americans 60
years of age and older have antibodies against tetanus.
The CDC suggests adults may be revaccinated at mid-
decade birthdays (for example, 45, 55). Adults who have
never been vaccinated against tetanus should get a series
of three injections of Td over six to 12 months and then
follow the 10-year booster shot schedule.

Side effects of the tetanus vaccine are minor: sore-
ness, redness, or swelling at the site of the injection that
appear anytime from a few hours to two days after the
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One characteristic of tetanus bacillus is the recurrent con-
tracture of a muscle. Here, the patient’s left hand is affected.
(Custom Medical Stock Photo. Reproduced by permission.)

vaccination and go away in a day or two. Rare but seri-
ous side effects that require immediate treatment by a
doctor are serious allergic reactions or deep, aching pain
and muscle wasting in the upper arms. These symptoms
could start from two days to four weeks after the shot and
could continue for months.

In early 2001, a shortage of the tetanus vaccine
became evident after the pharmaceutical company
Wyeth-Ayerst Laboratories decided to stop production of
the tetanus vaccine, leaving Aventis-Pasteur as the sole
manufacturer of the vaccine. As a result, hospitals were
provided with only a minimal amount of the drug on a
weekly basis—enough to vaccinate patients with poten-
tially infected wounds and other priority cases. Despite
stepped-up production efforts on the part of the manufac-
turer, however, a spokesperson for Aventis-Pasteur pre-
dicted that the shortage would last until the end of 2001,
as the vaccine takes 11 months to produce.

Post-exposure care

Keeping wounds and scratches clean is important in
preventing infection. Since this organism grows only in the
absence of oxygen, wounds must be adequately cleaned of
dead tissue and foreign substances. Run cool water over the
wound and wash it with a mild soap. Dry it with a clean
cloth or sterile gauze. To help prevent infection, apply an
antibiotic cream or ointment and cover the wound with a
bandage. The longer a wound takes to heal, the greater the
chance of infection. If the wound doesn’t heal, or if it is red,
warm, drains, or swells, consult a doctor.

Following a wound, to produce rapid levels of circu-
lating antibody, a doctor may administer a specific antitox-
in (human tetanus immune globulin, TIG) if the individual
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Tetracyclines

KEY TERMS

Clostridium—A genus of deadly bacteria that are
responsible for tetanus and other serious diseases,
including botulism and gangrene from war
wounds. Clostridia thrive without oxygen.

DTaP—Diphtheria and tetanus toxoids and accel-
lular pertussis combination vaccine.

DTP— Diphtheria, tetanus, and whole-cell pertus-
sis vaccine.

Td—Tetanus and diphtheria vaccine.

Toxin—A poisonous substance that flows through
the body.

Wound—Any injury that breaks the skin, includ-
ing cuts, scratches, and puncture wounds.

does not have an adequate history of immunization. The
antitoxin is given at the same sitting as a dose of vaccine
but at separate sites. Some individuals will report a history
of significant allergy to “tetanus shots.” In most cases, this
occurred in the remote past and was probably due to the
previous use of antitoxin derived from horse serum.
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I Tetracyclines
Definition

Tetracyclines are medicines that kill certain infec-
tion-causing microorganisms.

Purpose

Tetracyclines are called “broad-spectrum” antibi-
otics, because they can be used to treat a wide variety of
infections. Physicians may prescribe these drugs to treat
eye infections, pneumonia, gonorrhea, Rocky Moun-
tain spotted fever, urinary tract infections, and other
infections caused by bacteria. The medicine is also used
to treat acne. The tetracyclines will nor work for colds,
flu, and other infections caused by viruses.

Description

Tetracyclines are available only with a physician’s
prescription. They are sold in capsule, tablet, liquid, and
injectable forms. Some commonly used medicines in this
group are tetracycline (Achromycin V, Sumycin) and
doxycycline (Doryx, Vibramycin).

Recommended dosage

The recommended dosage depends on the type of
tetracycline, its strength, and the type and severity of
infection for which it is being taken. Check with the
physician who prescribed the drug or the pharmacist who
filled the prescription for the correct dosage.

To make sure the infection clears up completely,
take the medicine for as long as it has been prescribed.
Do not stop taking the drug just because symptoms begin
to improve.

Tetracyclines work best when they are at constant
levels in the blood. To help keep levels constant, take the
medicine in doses spaced evenly through the day and
night. Do not miss any doses.

This medicine works best when taken on an empty
stomach, with a full glass of water. The water will help
prevent irritation of the stomach and esophagus (the
tube-like structure that runs from the throat to the stom-
ach). If the medicine still causes stomach upset, it may be
necessary to take it with food. However, tetracyclines
should never be taken with milk or milk products, as
these may prevent the medicine from working properly.
Do not drink or eat milk or dairy products within one to
two hours of taking tetracyclines (except doxycycline
and minocycline).
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Precautions

Taking outdated tetracyclines can cause serious side
effects. Do not take this medicine if:

« its color, appearance, or taste have changed
« it has been stored in a warm or damp area

« the expiration date on its label has passed flush any
such medicine down the toilet, if there is any question
about whether the medicine is still good, check with a
physician or pharmacist

Do not take antacids, calcium supplements, salicy-
lates such as Magan or Trilisate, magnesium-containing
laxatives, or sodium bicarbonate (baking soda) within
one to two hours of taking tetracyclines.

Do not take any medicines that contain iron (includ-
ing multivitamin and mineral supplements) within two to
three hours of taking tetracyclines.

Some people feel dizzy when taking these drugs.
The medicine may also cause blurred vision. Because of
these possible effects, 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.

Birth control pills may not work properly while
tetracyclines are being taken. To prevent pregnancy, use
alternative methods of birth control while taking tetracy-
clines.

This medicine may increase sensitivity to sunlight.
Even brief exposure to sun can cause a severe sunburn
or a rash. While being treated with this medicine, avoid
being in direct sunlight, especially between 10 A.M. and 3
P.M.; wear a hat and tightly woven clothing that covers
the arms and legs; use a sunscreen with a skin protection
factor (SPF) of at least 15; protect the lips with a sun
block lipstick; and do not use tanning beds, tanning
booths, or sunlamps. The sensitivity to sunlight and sun-
lamps may continue for two weeks to several months
after stopping the medicine, so continue to be careful
about sun exposure.

Tetracyclines may permanently discolor the teeth of
people who took the medicine in childhood. The drugs
may also slow down the growth of children’s bones. Do
not give tetracyclines to infants or children under 8 years
of age unless directed to do so by the child’s physician.

Special conditions

People with certain medical conditions or who are
taking certain other medicines may have problems if they
take tetracyclines. Before taking these drugs, be sure to
let the physician know about any of these conditions:
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ALLERGIES. Anyone who has had unusual reactions
to tetracyclines in the past 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.

PREGNANCY. Pregnant women should not take tetra-
cyclines during the last half of pregnancy. These drugs
can prevent the baby’s bones and teeth from developing
properly and can cause the baby’s adult teeth to be per-
manently discolored. The medicine can also cause liver
problems in pregnant women.

BREASTFEEDING. Women who are breastfeeding
should not take tetracyclines. The drugs pass into breast
milk and can affect the nursing baby’s teeth and bones.
They may also make the baby more sensitive to sunlight
and may increase its risk of fungal infections.

OTHER MEDICAL CONDITIONS. Before using tetra-
cyclines, people with any of these medical problems
should make sure their physicians are aware of their con-
ditions:

« diabetes
« liver disease

« kidney disease

USE OF CERTAIN MEDICINES. Taking tetracyclines
with certain other drugs may affect the way the drugs
work or may increase the chance of side effects.

Side effects

The most common side effects are stomach cramps
or a burning sensation in the stomach, mild diarrhea,
nausea, or vomiting. These problems usually go away as
the body adjusts to the drug and do not require medical
treatment. Less common side effects, such as sore mouth
or tongue and itching of the rectal or genital areas also
may occur and do not need medical attention unless they
do not go away or they are bothersome.

Other rare side effects may occur. Anyone who has
unusual symptoms during or after treatment with tetracy-
clines should get in touch with his or her physician.

Interactions

Tetracyclines 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 tetracyclines should let the
physician know all other medicines he or she is taking.
Among the drugs that may interact with tetracyclines are:

* antacids
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Tetralogy of Fallot

KEY TERMS

Gonorrhea—A sexually transmitted disease (STD)
that causes infection in the genital organs and may
cause disease in other parts of the body.

Microorganism—An organism that is too small to
be seen with the naked eye.

Rocky Mountain spotted fever—An infectious dis-
ease that is caused by a microorganism and spread
by ticks. High fever, muscle pain, and spots on the
skin are among the symptoms.

Salicylates—A group of drugs that includes aspirin
and related compounds. Salicylates are used to
relieve pain, reduce inflammation, and lower fever.

* calcium supplements

» medicines that contain iron (including multivitamin and
mineral supplements)

« laxatives that contain magnesium

» cholesterol-lowering drugs such as cholestyramine
(Questran) and colestipol (Colestid)

« salicylates such as Magan and Trilisate
* penicillins

* birth control pills

Nancy Ross-Flanigan

I Tetralogy of Fallot
Definition

Tetralogy of Fallot is a common syndrome of con-
genital heart defects.

Description

The heart is two pumps in one. The ventricle on the
left side pumps blood full of oxygen through the body;
the ventricle on the right side pumps the same blood
through the pulmonary artery to the lungs to take up oxy-
gen. The left ventricle operates at pressures about four
times as high as the right ventricle. Blood is supposed to
flow through one side, then the other.

Tetralogy of Fallot is a condition that is character-
ized by several congenital heart defects occurring at
once. They include:
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KEY TERMS

Aorta—Main arterial trunk that moves blood from
the heart to the arteries, which transport the blood
throughout the body.

Cyanosis—Blue-colored skin due to oxygen-defi-
cient blood.

Endocarditis—Inflammation of the lining of the
heart.

Infarct—Death of tissue due to shutting off the
blood supply.

Septicemia—Blood poisoning.

Systemic circulation—Through the body, as
opposed to “pulmonary”—through the lungs.

Ventricles—The muscular chambers of the heart
that do the pumping.

* ventricular septal defect (Abnormal passageway
between the right and left ventricles)

« displaced aorta
* narrowed pulmonary valve
« thickened right ventricle wall

Each defect acts in combination with the others to
create a malfunction of the heart. The problem starts very
early in the uterus with a narrowed pulmonary valve and a
hole between the ventricles. This is not particularly a
problem for a fetus because hardly any blood flows
through the lungs until birth. It is only after birth that the
defects pose a problem. The blood that is supposed to
start flowing through the lungs cannot easily get there
because of the narrowed valve; however, the hole between
the ventricles remains open. Because of the opening
between ventricles, much of the blood that comes back to
the heart needing oxygen is sent out without being prop-
erly oxygenated. In addition, the right heart has to pump
at the same pressure as the left side. Several changes fol-
low. First, the baby turns blue (cyanotic) because of the
deoxygenated blood that bypasses the lungs. Deoxygenat-
ed blood is darker and appears blue through the skin. Sec-
ond, the right side of the heart (ventricle) hypertrophies
(gets more muscular) from the extra exercise demanded
of it. Next, the low oxygen causes the blood to get thicker
and clot more easily. Clots in the veins can now pass
through the hole in the heart and directly enter the aorta,
where they can do much more damage than in the
lungs—such as causing infarcts in the brain. In addition,
these anomalies make the lining of the heart more suscep-
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Thickened wall
of right ventricle

Narrowed
pulmonary valve

Hole in
ventricular septum

Tetralogy of Fallot is a common syndrome of congenital heart defects. This condition, present in utero, is caused by the nar-
rowing of the pulmonary artery and a hole between the ventricles. When the baby is born and begins to breathe on its own,
the baby turns cyanotic, or blue, due to the deoxygenated blood that bypasses the lungs because of the narrowed pathway
and because the hole between the ventricles has remained open. (lllustration by Electronic lllustrators Group.)

tible to infection—endocarditis— which can damage
valves and lead to blood poisoning (septicemia).

Causes and symptoms

Tetralogy of Fallot is a congenital defect with unknown
causes.

Babies with tetralogy of Fallot are blue at birth
(cyanosis). Sometimes the blue color appears only when
they cry. They also have detectable heart murmurs. Infants
with mild forms can have surgery postponed until they are
older. Infants with more severe symptoms often have attacks
of worsened cyanosis. During attacks, they turn very blue,
have shortness of breath, and can faint. This usually occurs
during heightened activity, such as crying.

Diagnosis

A complete evaluation of the circulation is required,
including testing the blood for its oxygen content, ultra-
sound and x rays of the heart accompanied by a contrast
agent to determine the amount of blood flowing in the
wrong direction. A search for other birth defects is also
necessary, because they tend to happen together.
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Treatment

Correction of the defects are done through surgery.
Surgery must be carefully timed with attention to the
progression of the disease process, the size of the infant,
and the size of the various defects. There are temporary
surgical procedures that can prolong the time before cor-
rective surgery while the baby grows larger and stronger.

During surgery, the pulmonary valve is widened, the
ventricular septal defect is closed, and any interim cor-
rections removed.

Prognosis

Surgical correction has a high rate of success,
returning the child to near-normal health.

Resources
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I Thalassemia
Definition

Thalassemia describes a group of inherited disorders
characterized by reduced or absent amounts of hemoglo-
bin, the oxygen-carrying protein inside the red blood
cells. There are two basic groups of thalassemia disor-
ders: alpha thalassemia and beta thalassemia. These con-
ditions cause varying degrees of anemia, which can
range from insignificant to life threatening.

Description

All types of thalassemias are considered quantitative
diseases of hemoglobin, because the quantity of hemo-
globin produced is reduced or absent. Usual adult hemo-
globin is made up of three components: alpha globin,
beta globin, and heme. Thalassemias are classified
according to the globin that is affected, hence the names
alpha and beta thalassemia. Although both classes of
thalassemia affect the same protein, the alpha and beta
thalassemias are distinct diseases that affect the body in
different ways.

Beta thalassemia

Beta thalassemia may be the best-known type of tha-
lassemia and is also called Cooley’s anemia. It is caused
by a change in the gene for the beta globin component of
hemoglobin. Beta thalassemia causes variable anemia
that can range from moderate to severe, depending in
part on the exact genetic change underlying the disease.
Beta thalassemia can be classified based on clinical
symptoms. Beta thalassemia major usually causes severe
anemia that can occur within months after birth. If left
untreated, severe anemia can result in insufficient growth
and development, as well as other characteristic physical
complications that can lead to a dramatically decreased
life-expectancy. Fortunately, in developed countries beta
thalassemia is usually identified by screening in the new-
born period, before symptoms have developed. Children
who are identified early can be started on ongoing blood
transfusion therapy as needed. Although transfusion
therapy prevents many of the complications of severe
anemia, the body is unable to eliminate the excess iron
contained in the transfused blood. Over time, this excess
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iron deposits in tissues and organs, resulting in damage
and organ failure. Another medication must be adminis-
tered to help the body eliminate the excess iron and pre-
vent iron-overload complications. Beta thalassemia
intermedia describes the disease in individuals who have
moderate anemia that only requires blood transfusions
intermittently, if at all.

Alpha thalassemia

Alpha thalassemia is the result of changes in the
genes for the alpha globin component of hemoglobin.
There are two main types of alpha thalassemia disease:
hemoglobin H disease and alpha thalassemia major. The
two diseases are quite different from beta thalassemia as
well as from one another. Individuals with hemoglobin H
disease can experience events of hemolytic anemia—
anemia caused by the rapid breakdown of the red blood
cells. These events are thought to be triggered by various
environmental causes, such as infection and/or exposure
to certain chemicals. Hemoglobin H disease is in most
cases milder than beta thalassemia. It does not generally
require transfusion therapy. Alpha thalassemia major is a
very serious disease that results in severe anemia that
begins even before birth. Most affected babies do not sur-
vive to be born or die shortly after birth.

The thalassemias are among the most common genet-
ic diseases worldwide. Both alpha and beta thalassemia
have been described in individuals of almost every ances-
try, but the conditions are more common among certain
ethnic groups. Unaffected carriers of all types of tha-
lassemia traits do not experience health problems. In fact,
the thalassemia trait is protective against malaria, a dis-
ease caused by blood-borne parasites transmitted through
mosquito bites. According to a widely accepted theory,
most genetic changes—mutations—that cause thalassemia
occurred multiple generations ago. Coincidentally, these
mutations increased the likelihood that carriers would sur-
vive malaria infection. Survivors passed the mutation onto
their offspring, and the trait became established through-
out areas where malaria is common. As populations
migrated, so did the thalassemia traits.

Beta thalassemia trait is seen most commonly in
people with the following ancestry: Mediterranean
(including North African, and particularly Italian and
Greek), Middle Eastern, Indian, African, Chinese, and
Southeast Asian (including Vietnamese, Laotian, Thai,
Singaporean, Filipino, Cambodian, Malaysian, Burmese,
and Indonesian). Alpha-thalassemia trait is seen with
increased frequency in the same ethnic groups. However,
there are different types of alpha thalassemia traits within
these populations. The frequency of hemoglobin H dis-
ease and alpha thalassemia major depends on the type of
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alpha thalassemia trait. The populations in which alpha
thalassemia diseases are most common include Southeast
Asians and Chinese (particularly Southern Chinese).

It is difficult to obtain accurate prevalence figures for
various types of thalassemia within different populations.
This difficulty arises due to testing limitations in determin-
ing exact genetic diagnoses, as well as the fact that many
studies have focused on small, biased hospital populations.

Two studies reflect prevalence figures that can be help-
ful counseling families and determining who to screen for
beta thalassemia. Between the years of 1990 and 1996, the
State of California screened over 3.1 million infants born in
this multiethnic state for beta thalassemia. Approximately
one in 114,000 infants had beta thalassemia major, with
prevalence rates being highest among Asian Indians (about
one in 4,000), Southeast Asians (about one in 10,000), and
Middle Easterners (about one in 7,000). Another type of
beta thalassemia disease, E/beta thalassemia, was represent-
ed in approximately one in 110,000 births, all of which
occurred in families of Southeast Asian ancestry. Among
Southeast Asians, the prevalence of E/beta thalassemia was
approximately one in 2,600 births. This is in keeping with
the observation that hemoglobin E trait carrier rates are rela-
tively high within the Southeast Asian population: 16% in a
study of 768 immigrants to California, and up to 25% in
some specific Southeast Asian populations such as Cambo-
dians. While these California studies address some of the
limitations of earlier population studies, the pattern
observed in California is expected to be different in other
areas of the United States and the world. For example, Ital-
ians are underrepresented in this population when compared
to the population of the East Coast of the United States.

Determining prevalence figures for alpha thalassemia
is even more difficult due to increased limitations in diag-
nostic testing. All types of alpha thalassemia disease are
most common among people of Southeast Asian and Chi-
nese descent, for reasons that become clearer with an under-
standing of the underlying genetics of alpha thalassemia.
One study of 500 pregnant women in Northern Thailand
estimated a frequency of one in 500 pregnancies affected by
alpha thalassemia major, for example. Prevalence of alpha
thalassemia disease is significantly lower in the United
States owing primarily to immigration patterns; although at
least one state, California, has observed growing hemoglo-
bin H disease incidence rates that are high enough to justify
universal newborn screening for the condition.

Causes
Genetics

Humans normally make several types of the oxygen-
carrying protein hemoglobin. An individual’s stage in
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development determines whether he or she makes pri-
marily embryonic, fetal, or adult hemoglobins. All types
of hemoglobin are made of three components: heme,
alpha (or alpha-like) globin, and beta (or beta-like) glo-
bin. All types of thalassemia are caused by changes in
either the alpha- or beta-globin gene. These changes
cause little or no globin to be produced. The thalassemias
are, therefore, considered quantitative hemoglobin dis-
eases. All types of thalassemias are recessively inherited,
meaning that a genetic change must be inherited from
both the mother and the father. The severity of the dis-
ease is influenced by the exact thalassemia mutations
inherited, as well as other genetic and environmental fac-
tors. There are rare exceptions, notably with beta tha-
lassemia, where globin gene mutations exhibit a domi-
nant pattern of inheritance in which only one gene needs
to be altered in order to see disease expression.

BETA-THALASSEMIA. Most individuals have two nor-
mal copies of the beta globin gene, which is located on
chromosome 11 and makes the beta globin component of
normal adult hemoglobin, hemoglobin A. There are
approximately 100 genetic mutations that have been
described that cause beta thalassemia, designated as
either beta(Q or beta+ mutations. No beta globin is pro-
duced with a beta0 mutation, and only a small fraction of
the normal amount of beta globin is produced with a
beta+ mutation.

When an individual has one normal beta globin gene
and one with a beta thalassemia mutation, he or she is
said to carry the beta thalassemia trait. Beta thalassemia
trait, like other hemoglobin traits, is protective against
malaria infection. Trait status is generally thought not to
cause health problems, although some women with beta
thalassemia trait may have an increased tendency toward
anemia during pregnancy.

When two members of a couple carry the beta tha-
lassemia trait, there is a 25% chance that each of their
children will inherit beta thalassemia disease by inherit-
ing two beta thalassemia mutations, one from each par-
ent. The clinical severity of the beta thalassemia dis-
ease—whether an individual has beta thalassemia inter-
media or beta thalassemia major—will depend largely on
whether the mutations inherited are beta( thalassemia or
beta+ thalassemia mutations. Two beta0 mutations gen-
erally lead to beta thalassemia major, and two beta+ tha-
lassemia mutations generally lead to beta thalassemia
intermedia. Inheritance of one beta0 and one beta+ tha-
lassemia mutation tends to be less predictable.

Although relatively uncommon, there are other tha-
lassemia-like mutations that can affect the beta globin
gene. Hemoglobin E is the result of a substitution of a
single nucleotide. This change results in a structurally
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altered hemoglobin that is produced in decreased
amounts. Therefore, hemoglobin E is unique in that it is
both a quantitative (i.e. thalassemia-like) and qualitative
trait. When co-inherited with a beta thalassemia trait, it
causes a disease that is almost indistinguishable from
beta thalassemia disease. Large deletions around and
including the beta globin gene can lead to delta/beta tha-
lassemia or hereditary persistence of fetal hemoglobin
(HPFH). Interestingly, delta/beta thalassemia trait
behaves very similar to beta thalassemia trait in its clini-
cal manisfestations. However, HPFH trait does not tend
to cause hemoglobin disease when co-inherited with a
second thalassemia or other beta globin mutation.

ALPHA-THALASSEMIA. Most individuals have four
normal copies of the alpha globin gene, two copies on
each chromosome 16. These genes make the alpha globin
component of normal adult hemoglobin, which is called
hemoglobin A. Alpha globin is also a component of fetal
hemoglobin and the other major adult hemoglobin called
hemoglobin A2. Mutations of the alpha globin genes are
usually deletions of the gene, resulting in absent produc-
tion of alpha globin. Since there are four genes (instead
of the usual two) to consider when looking at alpha glo-
bin gene inheritance, there are several alpha globin types
that are possible.

Absence of one alpha globin gene leads to a condi-
tion known as silent alpha thalassemia trait. This condi-
tion causes no health problems and can be detected only
by special genetic testing. Alpha thalassemia trait occurs
when two alpha globin genes are missing. This can occur
in two ways. The genes may be deleted from the same
chromosome, causing the ‘cis’ type of alpha thalassemia
trait. Alternately, they may be deleted from different
chromosomes, causing the ‘trans’ type of alpha tha-
lassemia trait. In both instances, there are no associated
health problems, although the trait status may be detect-
ed by more routine blood screening.

Hemoglobin H disease results from the deletion of
three alpha globin genes, such that there is only one
functioning gene. Typically, this can occur when one par-
ent carries the silent alpha thalassemia trait, and the other
parent carries the ‘cis’ type of the alpha thalassemia trait.
In this situation, there is a 25% chance for hemoglobin H
disease in each of such a couple’s children.

Hemoglobin H disease-like symptoms can also be a
part of a unique condition called alpha thalassemia men-
tal retardation syndrome. Alpha thalassemia mental
retardation syndrome can be caused by a deletion of a
significant amount of chromosome 16, affecting the
alpha globin genes. This is usually not inherited, but
rather occurs sporadically in the affected individual.
Affected individuals have mild hemoglobin H disease,
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mild-to-moderate mental retardation, and characteristic
facial features. This syndrome can also occur as a sex-
linked form in which a mutation is inherited in a particu-
lar gene on the X-chromosome. This gene influences
alpha globin production, as well as various other devel-
opmental processes. Individuals affected with this form
of the syndrome tend to have more severe mental retarda-
tion, delayed development, nearly absent speech, charac-
teristic facial features, and genital-urinary abnormalities.
The remaining discussion will focus only on aspects of
hemoglobin H disease.

Alpha thalassemia major results from the deletion of
all four alpha globin genes, such that there are no func-
tioning alpha globin genes. This can occur when both
parents carry the ‘cis’ type of the alpha thalassemia trait.
In this situation, there is a 25% chance for alpha tha-
lassemia major in each of such a couple’s children.

Symptoms
Beta thalassemia

Beta thalassemia major is characterized by severe
anemia that can begin months after birth. In the United
States and other developed countries beta thalassemia is
identified and treated early and effectively. Therefore, the
following discussion of symptoms applies primarily to
affected individuals in the past and unfortunately in some
underdeveloped countries now. If untreated, beta tha-
lassemia major can lead to severe lethargy, paleness, and
growth and developmental delay. The body attempts to
compensate by producing more blood, which is made
inside the bones in the marrow. However, this is ineffec-
tive without the needed genetic instructions to make
enough functioning hemoglobin. Instead, obvious bone
expansion and changes occur that cause characteristic
facial and other changes in appearance, as well as
increased risk of fractures. Severe anemia taxes other
organs in the body—such as the heart, spleen, and
liver—which must work harder than usual. This can lead
to heart failure, as well as enlargement and other prob-
lems of the liver and spleen. When untreated, beta tha-
lassemia major generally results in childhood death,
usually due to heart failure. Fortunately, in developed
countries diagnosis is usually made early, often before
symptoms have begun. This allows for treatment with
blood transfusion therapy, which can prevent most of the
complications of the severe anemia caused by beta tha-
lassemia major. Individuals with beta thalassemia inter-
media have a more moderate anemia that may only
require treatment with transfusion intermittently, such as
when infections occur and stress the body. As a person
with beta thalassemia intermedia gets older, however, the
need for blood transfusions may increase to the point that
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KEY TERMS

Anemia—A blood condition in which the level of
hemoglobin or the number of red blood cells falls
below normal values. Common symptoms include
paleness, fatigue, and shortness of breath.

Bilirubin—A yellow pigment that is the end result of
hemoglobin breakdown. This pigment is metabo-
lized in the liver and excreted from the body
through the bile. Bloodstream levels are normally
low; however, extensive red cell destruction leads
to excessive bilirubin formation and jaundice.

Bone marrow—A spongy tissue located in the hol-
low centers of certain bones, such as the skull and
hip bones. Bone marrow is the site of blood cell
generation.

Bone marrow transplantation—A medical proce-
dure used to treat some diseases that arise from
defective blood cell formation in the bone marrow.
Healthy bone marrow is extracted from a donor to
replace the marrow in an ailing individual. Proteins
on the surface of bone marrow cells must be identi-
cal or very closely matched between a donor and
the recipient.

Desferoxamine—The primary drug used in iron
chelation therapy. It aids in counteracting the life-
threatening buildup of iron in the body associated
with long-term blood transfusions.

Globin—One of the component protein molecules
found in hemoglobin. Normal adult hemoglobin
has a pair each of alpha-globin and beta-globin
molecules.

Heme—The iron-containing molecule in hemoglo-
bin that serves as the site for oxygen binding.

Hemoglobin—Protein-iron compound in the blood
that carries oxygen to the cells and carries carbon
dioxide away from the cells.

Hemoglobin A—Normal adult hemoglobin that
contains a heme molecule, two alpha-globin mole-
cules, and two beta-globin molecules.
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Hemoglobin electrophoresis—A laboratory test that
separates molecules based on their size, shape, or
electrical charge.

Hepatomegaly—An abnormally large liver.

HLA type—Refers to the unique set of proteins
called human leukocyte antigens. These proteins
are present on each individual’s cell and allow the
immune system to recognize ‘self’ from ‘foreign’.
HLA type is particularly important in organ and tis-
sue transplantation.

Hydroxyurea—A drug that has been shown to
induce production of fetal hemoglobin. Fetal hemo-
globin has a pair of gamma-globin molecules in
place of the typical beta-globins of adult hemoglo-
bin. Higher-than-normal levels of fetal hemoglobin
can ameliorate some of the symptoms of thalassemia.

Iron overload—A side effect of frequent blood
transfusions in which the body accumulates abnor-
mally high levels of iron. Iron deposits can form in
organs, particularly the heart, and cause life-threat-
ening damage.

Jaundice—Yellowing of the skin or eyes due to
excess of bilirubin in the blood.

Mutation—A permanent change in the genetic
material that may alter a trait or characteristic of an
individual, or manifest as disease, and can be trans-
mitted to offspring.

Placenta—The organ responsible for oxygen and
nutrition exchange between a pregnant mother and
her developing baby.

Red blood cell—Hemoglobin-containing blood
cells that transport oxygen from the lungs to tissues.
In the tissues, the red blood cells exchange their
oxygen for carbon dioxide, which is brought back
to the lungs to be exhaled.

Screening—Process through which carriers of a trait
may be identified within a population.

Splenomegaly—Enlargement of the spleen.
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they are required on a regular basis. When this occurs
their disease becomes more similar to beta thalassemia
major. Other genetic and environmental factors can influ-
ence the course of the disease as well. For example, co-
inheritance of one or two alpha thalassemia mutations
can tend to ameliorate some of the symptoms of beta tha-
lassemia disease, which result in part from an imbalance
in the amount of alpha- and beta-globin present in the red
blood cells.

Hemoglobin H disease

Absence of three alpha globin genes causes an
imbalance of alpha and beta globin proteins in the red
blood cells. The excess beta globin proteins tend to come
together to form hemoglobin H, which is unable to
release oxygen to the tissues. In addition, hemoglobin H
tends to precipitate out in the cells, causing damage to
the red blood cell membrane. When affected individuals
are exposed to certain drugs and chemicals known to
make the membrane more fragile, the cells are thought to
become vulnerable to breakdown in large numbers, a
complication called hemolytic anemia. Fever and infec-
tion are also considered to be triggers of hemolytic ane-
mia in hemoglobin H disease. This can result in fatigue,
paleness, and a yellow discoloration of the skin and
whites of eyes called jaundice. Usually, the anemia is
mild enough not to require treatment. Severe anemia
events may require blood transfusion, however, and are
usually accompanied by such other symptoms as dark
feces or urine and abdominal or back pain. These events
are uncommon in hemoglobin H disease, although they
occur more frequently in a more serious type of hemo-
globin H disease called hemoglobin H/Constant Spring
disease. Individuals effected with this type of hemoglo-
bin H disease are also more likely to have enlargement of
and other problems with the spleen.

Alpha thalassemia major

Because alpha globin is a necessary component of all
major hemoglobins and some minor hemoglobins,
absence of all functioning alpha globin genes leads to seri-
ous medical consequences that begin even before birth.
Affected fetuses develop severe anemia as early as the first
trimester of pregnancy. The placenta, heart, liver, spleen,
and adrenal glands may all become enlarged. Fluid can
begin collecting throughout the body as early as the start
of the second trimester, causing damage to developing tis-
sues and organs. Growth retardation is also common.
Affected fetuses usually miscarry or die shortly after birth.
In addition, women carrying affected fetuses are at
increased risk of developing complications of pregnancy
and delivery. Up to 80% of such women develop toxemia,
a disturbance of metabolism that can potentially lead to
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convulsions and coma. Other maternal complications
include premature delivery and increased rates of delivery
by cesarean section, as well as hemorrhage after delivery.

Diagnosis

Thalassemia may be suspected if an individual
shows signs that are suggestive of the disease. In all
cases, however, laboratory diagnosis is essential to con-
firm the exact diagnosis and to allow for the provision of
accurate genetic counseling about recurrence risks and
testing options for parents and affected individuals.
Screening is likewise recommended to determine trait
status for individuals of high-risk ethnic groups.

The following tests are used to screen for tha-
lassemia disease and/or trait:

* complete blood count

» hemoglobin electrophoresis with quantitative hemo-
globin A2 and hemoglobin F

« free erythrocyte-protoporphyrin (or ferritin or other
studies of serum iron levels)

A complete blood count will identify low levels of
hemoglobin, small red blood cells, and other red blood
cell abnormalities that are characteristic of a thalassemia
diagnosis. Since thalassemia trait can sometimes be diffi-
cult to distinguish from iron deficiency, tests to evaluate
iron levels are important. A hemoglobin electrophoresis is
a test that can help identify the types and quantities of
hemoglobin made by an individual. This test uses an elec-
tric field applied across a slab of gel-like material. Hemo-
globins migrate through this gel at various rates and to
specific locations, depending on their size, shape, and
electrical charge. Isoelectric focusing and high-perfor-
mance liquid chromatography (HPLC) use similar princi-
ples to separate hemoglobins and can be used instead of
or in various combinations with hemoglobin elec-
trophoresis to determine the types and quantities of hemo-
globin present. Hemoglobin electrophoresis results are
usually within the normal range for all types of alpha tha-
lassemia. However, hemoglobin A2 levels and sometimes
hemoglobin F levels are elevated when beta thalassemia
disease or trait is present. Hemoglobin electrophoresis
can also detect structurally abnormal hemoglobins that
may be co-inherited with a thalassemia trait to cause tha-
lassemia disease (i.e., hemoglobin E) or other types of
hemoglobin disease (i.e., sickle hemoglobin). Sometimes
DNA testing is needed in addition to the above screening
tests. This can be performed to help confirm the diagnosis
and establish the exact genetic type of thalassemia.

Diagnosis of thalassemia can occur under various cir-
cumstances and at various ages. Several states offer tha-
lassemia screening as part of the usual battery of blood
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tests done for newborns. This allows for early identifica-
tion and treatment. Thalassemia can be identified before
birth through the use of prenatal diagnosis. Chorionic vil-
lus sampling (CVS) can be offered as early as 10 weeks
of pregnancy and involves removing a sample of the pla-
centa made by the baby and testing the cells. CVS carries
a risk of causing a miscarriage that is between 0.5%—1%.
Amniocentesis is generally offered between 15 and 22
weeks of pregnancy, but can sometimes be offered earlier.
Two to three tablespoons of the fluid surrounding the baby
is removed. This fluid contains fetal cells that can be test-
ed. The risk of miscarriage associated with amniocentesis
ranges from 0.33-0.5%. Pregnant woman and couples
may choose prenatal testing in order to prepare for the
birth of a baby that may have thalassemia. Alternately,
knowing the diagnosis during pregnancy allows for the
option of pregnancy termination. Preimplantation genetic
diagnosis (PGD) is a relatively new technique that
involves in-vitro fertilization followed by genetic testing
of one cell from each developing embryo. Only the
embryos unaffected by sickle cell disease are transferred
back into the uterus. PGD is currently available on a
research basis only and is relatively expensive.

Treatment

Beta Thalassemia

Individuals with beta thalassemia major receive reg-
ular blood transfusions, usually on a monthly basis. This
helps prevent severe anemia and allow for more normal
growth and development. Transfusion therapy does have
limitations, however. Individuals can develop reactions
to certain proteins in the blood—called a transfusion
reaction. This can make locating appropriately matched
donor blood more difficult. Although blood supplies in
the United States are very safe, particularly relative to the
past and to other areas of the world, there remains an
increased risk of exposure to such blood-borne infections
as hepatitis. Additionally, the body is not able to get rid
of the excess iron that accompanies each transfusion. An
additional medication called desferoxamine is adminis-
tered, usually five nights per week over a period of sever-
al hours, using an automatic pump that can be used dur-
ing sleep or taken anywhere the person goes. This med-
ication is able to bind to the excess iron, which can then
be eliminated through urine. If desferoxamine is not used
regularly or is unavailable, iron overload can develop and
cause tissue damage and organ damage and failure. The
heart, liver, and endocrine organs are particularly vulner-
able. Desferoxamine itself may rarely produce allergic or
toxic side effects, including hearing damage. Signs of
desferoxamine toxicity are screened for and generally
develop in individuals who overuse the medication when
body iron levels are sufficiently low. Overall, however,
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transfusion and desferoxamine therapy have increased
the life expectancy of individuals with the most severe
types of beta thalassemia major to the 4th or 5th decade.
This can be expected to improve with time and increased
developments in treatment, as well as for those with
more mild forms of the disease.

New treatments offer additional options for some
individuals with beta thalassemia major. There are various
medications that target the production of red blood cells
(i.e. erythropoeitin) or fetal hemoglobin (i.e. hydroxyurea
and butyrate). Their effectiveness in ameliorating the
severity of beta thalassemia is currently being investigat-
ed. Another promising new treatment is bone marrow
transplantation, in which the bone marrow of an affect-
ed individual is replaced with the bone marrow of an
unaffected donor. If successful, this treatment can provide
a cure. However, there is an approximately 10-15%
chance the procedure could be unsuccessful (i.e. the tha-
lassemia returns); result in complications (i.e. graft-ver-
sus-host disease); or result in death. The risk for specific
individuals depends on current health status, age, and
other factors. Because of the risks involved and the fact
that beta thalassemia is a treatable condition, transplant
physicians require a brother or sister donor who has an
identically matched tissue type, called HLA type. HLA
type refers to the unique set of proteins present on each
individual’s cells, which allows the immune system to
recognize “self” from “foreign.” HLA type is genetically
determined, so there is a 25% chance for two siblings to
be a match. Transplant physicians and researchers are
also investigating ways to improve the safety and effec-
tiveness of bone marrow transplantation. Using newborn
sibling umbilical cord blood—the blood from the placen-
ta that is otherwise discarded after birth but contains cells
that can go on to make bone marrow—seems to provide a
safer and perhaps more effective source of donor cells.
Donors and recipients may not have to be perfect HLA
matches for a successful transplant using cord blood cells.
Trials are also underway to determine the effectiveness of
“partial transplants,” in which a safer transplant procedure
is used to replace only a percentage of the affected indi-
vidual’s bone marrow. Other possible treatments on the
horizon may include gene therapy techniques aimed at
increasing the amount of normal hemoglobin the body is
able to make.

Hemoglobin H disease

Hemoglobin H disease is a relatively mild form of
thalassemia that may go unrecognized. It is not generally
considered a condition that will reduce one’s life
expectancy. Education is an important part of managing
the health of an individual with hemoglobin H disease. It
is important to be able to recognize the signs of severe
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anemia that require medical attention. It is also important
to be aware of the medications, chemicals, and other
exposures to avoid due to the theoretical risk they pose of
causing a severe anemia event. When severe anemia
occurs, it is treated with blood transfusion therapy. For
individuals with hemoglobin H disease, this is rarely
required. For those with the hemoglobin H/Constant
Spring form of the disease, the need for transfusions may
be intermittent or ongoing, perhaps on a monthly basis
and requiring desferoxamine treatment. Individuals with
this more severe form of the disease may also have an
increased chance of requiring removal of an enlarged
and/or overactive spleen.

Alpha thalassemia major

Because alpha thalassemia major is most often a con-
dition that is fatal in the prenatal or newborn period, treat-
ment has previously been focused on identifying affected
pregnancies in order to provide appropriate management
to reduce potential maternal complications. Pregnancy
termination provides one form of management. Increased
prenatal surveillance and early treatment of maternal
complications is an approach that is appropriate for moth-
ers who wish to continue their pregnancy with the knowl-
edge that the baby will most likely not survive. In recent
years, there have been a handful of infants with this con-
dition who have survived long-term. Most of these infants
received experimental treatment including transfusions
before birth, early delivery, and even bone marrow trans-
plantation before birth, although the latter procedure has
not yet been successful. For those infants that survive to
delivery, there seems to be an increased risk of develop-
mental problems and physical effects, particularly heart
and genital malformations. Otherwise, their medical out-
look is similar to a child with beta thalassemia major,
with the important exception that ongoing, lifelong blood
transfusions begin right at birth.

Prognosis

As discussed above, the prognosis for individuals
with the most serious types of thalassemia has improved
drastically in the last several years following recent med-
ical advances in transfusion, chemo-, and transplantation
therapy. Advances continue and promise to improve the
life expectancy and quality of life further for affected
individuals.
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I Thallium heart scan
Definition

A thallium heart scan is a test using a special camera
and a small amount of radioactive substance injected into
the bloodstream to make an image of the blood flow to
the heart.

Purpose

A thallium heart scan is used to evaluate the blood
supply to the heart muscle. It can identify areas of the
heart that may have a poor blood supply as a result of
damage from a previous heart attack or blocked coro-
nary arteries. While exercise testing has long been a
standard examination in the diagnosis of coronary
artery disease, in some cases, the thallium scan may be
more sensitive and more specific in the information it
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A thallium scan showing many images of a human heart
with cold spots. (Custom Medical Stock Photo. Reproduced by
permission.)

provides. In other words, the test may be better able to
detect a problem and to differentiate one condition from
another. A thallium heart scan may more accurately
detect ischemic heart disease. This type of scan is most
likely to be helpful in cases in which the exercise test is
inconclusive, the patient cannot exercise adequately, or a
quantitative evaluation of blood flow is required. In addi-
tion to evaluating coronary artery disease, thallium scan-
ning can help to evaluate blood flow following treatment
of clogged arteries with coronary artery bypass graft
surgery or angioplasty.

Precautions

Radioisotopes such as thallium 201 should not be
administered during pregnancy because they may be
harmful to the fetus.

Description

The thallium scan is performed in conjunction with
an exercise stress test. At the end of the stress test (once
the patient has reached the highest level of exercise he or
she can comfortably achieve), a small amount of the
harmless radioisotope thallium 201 is injected into the
patient’s bloodstream through an intravenous (IV) line.
The patient then lies down under a special camera called
a gamma scintillation camera, which makes photographs
from the gamma rays emitted by the thallium.
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The thallium attaches itself to the red blood cells
and is carried throughout the body in the bloodstream. It
enters the heart muscle by way of the coronary arteries
and collects in the cells of the heart muscle that come
into contact with the blood. Since the thallium can reach
only those areas of the heart with an adequate blood sup-
ply, no thallium will show up in poorly perfused areas of
the heart (perfusion defects). These areas show up as
“cold spots” on the thallium scan. The patient may then
be given a second injection of thallium. Several hours
later, the gamma scintillation camera takes more pic-
tures in order to get an image of the heart when the
patient is at rest.

Cold spots that appear at rest as well as during
exercise often indicate areas where the heart tissue has
been damaged (for example, as a result of a prior heart
attack). Sometimes perfusion is adequate during rest
but cold spots appear during exercise, when the heart
has to work harder and has a greater demand for blood.
This can indicate some blockage in the coronary arter-
ies, producing a condition called ischemia. In
ischemia, the heart temporarily does not get enough
blood flow. People with perfusion defects, especially
perfusion defects that appear only during exercise,
have the greatest risk of such future cardiac events as
heart attacks.

In recent years, there have been improvements in
heart scanning. Many centers now use a single photon
emission computed tomographic (SPECT) camera,
which provides a clearer image. Some centers also use a
type of radioactive chemical called sestamibi. Sestamibi
is used along with a radioactive compound called tech-
netium. While thallium may still be better for some uses,
such as providing a better image of the heart muscle
itself, sestamibi may produce clearer images in over-
weight patients and is more useful in assessing how well
the heart pumps blood.

If the patient is unable to exercise because of another
medical condition, such as arthritis, he or she may be
given a drug to mimic the effects of exercise on the heart.
Some of these drugs include dipyridamole (Persantine),
which dilates the coronary arteries; and dobutamine,
which increases blood flow through the heart muscle.

Preparation

Patients should not drink alcoholic or caffeinated
beverages, smoke tobacco, or ingest other nicotine prod-
ucts for 24 hours before the test. These substances can
affect test results. Patients should also not eat anything
for at least three hours before the test. They may also be
instructed to stop taking certain medications during the
test that may interfere with test results.
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Angioplasty—The reconstruction of damaged
blood vessels.

Coronary bypass surgery—Surgery in which a sec-
tion of blood vessel is used to bypass a blocked
coronary artery and restore an adequate blood
supply to the heart muscle.

Perfusion—The passage of fluid (such as blood)
through a specific organ or area of the body (such
as the heart).

Radioisotope—A radioactive form of a chemical
element, which is used in medicine for therapeutic
or diagnostic purposes.

Aftercare

In some cases, another set of scans may be needed,
and the patient may be given special instructions regard-
ing eating and test preparation. Otherwise, the patient is
free to return to his or her normal daily activities.

Risks

Radioisotopes such as thallium 201 should not be
administered during pregnancy because they may be
harmful to the fetus.

Normal results

A normal thallium scan shows healthy blood flow
through the coronary arteries and normal perfusion of the
heart muscle, without cold spots, both at rest and during
exercise.

Abnormal results

Cold spots on the scan, where no thallium shows up,
indicate areas of the heart that are not getting an adequate
supply of blood. Cold spots appearing both at rest and
during exercise may indicate areas where the heart tissue
has been damaged. However, “reversible” cold spots
appearing only during exercise usually indicate some
blockage of the coronary arteries.

Resources

BOOKS

“Myocardial Perfusion Scan.” In The Patient’s Guide to Med-
ical Tests, ed. Barry L. Zaret, et al. Boston: Houghton
Mifflin, 1997.
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I Thematic apperception test
Definition

The thematic apperception test (TAT) is a projective
personality test that was designed at Harvard in the
1930s by Christiana D. Morgan and Henry A. Murray.
Along with the MMPI and the Rorschach, the TAT is one
of the most widely used psychological tests. A projec-
tive test is one in which a person’s patterns of thought,
attitudes, observational capacity, and emotional respons-
es are evaluated on the basis of responses to ambiguous
test materials. The TAT consists of 31 pictures that depict
a variety of social and interpersonal situations.The sub-
ject is asked to tell a story about each picture to the
examiner. Of the 31 pictures, 10 are gender-specific
while 21 others can be used with adults of either sex and
with children. As of 2001, the TAT is distributed by Har-
court Brace Educational Measurement.

Purpose

The original purpose of the TAT was to reveal the
underlying dynamics of the subject’s personality, such as
internal conflicts, dominant drives and interests, motives,
etc. The specific motives that the TAT assesses include
the need for achievement, need for power, the need for
intimacy, and problem-solving abilities. After World War

GALE ENCYCLOPEDIA OF MEDICINE 2

KEY TERMS

Apperception—The process of understanding
through linkage with previous experience.

Human potential movement—A movement in
psychotherapy that began in the 1960s and
emphasized maximizing the potential of each par-
ticipant through such techniques as group therapy
and sensitivity training.

Projective test—A type of psychological test that
assesses a person’s thinking patterns, observational
ability, feelings, and attitudes on the basis of
responses to ambiguous test materials. It is not
intended to diagnose psychiatric disorders.

II, however, the TAT was used by psychoanalysts and
clinicians from other schools of thought to evaluate emo-
tionally disturbed patients. Another shift took place in
the 1970s, when the influence of the human potential
movement led many psychologists to emphasize the use-
fulness of the TAT in assessment services—that is, using
the test to help clients understand themselves better and
stimulate their personal growth.

The TAT is widely used to research certain topics in
psychology, such as dreams and fantasies, mate selec-
tion, the factors that motivate people’s choice of occupa-
tions, and similar subjects. It is sometimes used in psy-
chiatric evaluations to assess disordered thinking and in
forensic examinations to evaluate crime suspects, even
though it is not a diagnostic test. As mentioned earlier,
the TAT can be used to help people understand their own
personality in greater depth and build on that knowledge
in making important life decisions. Lastly, it is some-
times used as a screener in psychological evaluations of
candidates for high-stress occupations (law enforcement,
the military, religious ministry, etc.).

Precautions

The TAT has been criticized for its lack of a stan-
dardized method of administration as well as the lack of
standard norms for interpretation. Studies of the interac-
tions between examiners and test subjects have found
that the race, sex, and social class of both participants
influence both the stories that are told and the way the
stories are interpreted by the examiner. Attempts have
been made to design sets of TAT cards for African Amer-
ican and for elderly test subjects, but the results have not
been encouraging. In addition, the 31 standard pictures
have been criticized for being too gloomy or depressing,
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and therefore limiting the range of personality character-
istics that the test can assess.

Description

There is no standardized procedure or set of cards for
administering the TAT, except that it is a one-on-one test.
It cannot be administered to groups. In one common
method of administration, the examiner shows the subject
only 10 of the 31 cards at each of two sessions. The ses-
sions are not timed, but average about an hour in length.

Preparation

There is no specific preparation necessary before
taking the TAT, although most examiners prefer to sched-
ule sessions (if there is more than one) over two days.

Risks

The chief risks involved in taking the TAT are a bad
“fit” between the examiner and the test subject, and mis-
use of the results.

Normal results

Since the TAT is used primarily for personality
assessment rather than diagnosis of mental disorders, it
does not yield a “score” in the usual sense.

Resources
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Therapeutic abortion see Abortion,
therapeutic
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I Therapeutic baths
Definition

Bathing the skin in a variety of preparations in order
to remove crusts, scales, and old medications or to relieve
inflammation and itching is called a therapeutic bath.

Purpose

Baths or soaks (balneotherapy) are an easy way to
treat a variety of skin disorders involving large areas of the
skin. They relieve general aches and pains and can ease
dry or oily, inflamed or itchy skin. Hot baths are relaxing
and stimulating; cool baths can reduce inflammation.

Therapeutic baths are useful for itchy skin, hives,
sunburn, chafing, poison ivy and oak, eczema, skin irrita-
tion, and dry skin.

Precautions

The temperature of the water should be comfortable.
The bath should not last longer than 20-30 minutes
because of the tendency of these soaks to soften and wear
away the skin.

A bath mat should be used, since medications may
cause the floor of the tub to be slippery.

Eczema and other skin diseases can be treated with
an ointment that contains a derivative of coal tar. Parts of
the coal tar are volatile, so the bathroom should be well
ventilated.

Description

The tub should be filled half-full with water at a
comfortable temperature. The water should not be
allowed to cool too much. If an emollient action is need-
ed, the patient should apply a lubricating agent to the
skin after the bath, since this increases hydration.

Different types of therapeutic baths are used for dif-
ferent conditions:

Types Of Therapeutic Baths

Bath Solution
Aveeno/Oatmeal

Uses/benefits

Soothes irritated skin; lubricates and soft-
ens dry skin

Soothes irritated skin

Treats infected skin areas; cleans and disin-
fects

Saline Cools and cleanses skin; decreases skin irri-
tation

Cools skin; relieves skin irritation

Corn starch
Potassium permanganate

Sodium bicarbonate
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Eczema—An inflammation of the skin that usually
itches and sometimes forms scales or blisters.

« colloidal oatmeal (oatmeal that has been ground into a
fine powder, e.g. Aveeno) coats, soothes, stops itch and
doesn’t dry out the skin

* potassium permanganate—a dark purple salt—makes a
good disinfectant

« bath oils are used to ease itchy skin and eczema as an
emollient

« cornstarch is a soothing, drying bath for itchy skin

« sodium bicarbonate can be cooling for hot, dry skin
conditions

« saline (salt) water baths are used to treat lesions scat-
tered over the body

Preparation

Keep the room warm to minimize temperature fluc-
tuations.

Aftercare

After the bath, the skin should be blotted (not
rubbed) carefully with a towel. The patient should wear
loose, light clothing after the bath.

Resources

BOOKS
Boyle, Wade, and Andre Saine. Lectures in Naturopathic

Hydrotherapy. East Palestine, OH: Buckeye Naturopathic
Press, 1988.

Carol A. Turkington

Therapeutic drug monitoring see Drug
therapy monitoring

Therapeutic massage see Massage

I Therapeutic touch
Definition

Therapeutic touch, or TT, is a noninvasive method of
healing that was derived from an ancient laying-on of
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hands technique. In TT, the practitioner alters the patient’s
energy field through an energy transfer that moves from
the hands of the practitioner to the patient.

Origins

Therapeutic touch was developed in 1972 by Dora
Kunz, a psychic healer, and Dolores Krieger, PH.D., R.N,
a nurse and professor of nursing at New York University.
The year before, in 1971, when Krieger was working as a
registered nurse in a hospital, she became very frustrated
when one of her patients, a 30-year-old female, lay dying
from a gallbladder condition. In desperation, she tried
what she was learning from Kunz. Within one treatment,
the patient’s condition began to shift and she lived, sur-
prising the other hospital staff. Krieger and Kunz met
during the study of Oskar Estebany, a world-renowned
healer. They had invited Estebany to form a study for
three years, observing his work with patients. In this
study, Estebany practiced laying-on of hands healing on
various patients. Using her psychic and intuitive abilities,
Kunz would observe and assist in the healing, while
Krieger recorded the activities of the healing session and
created profiles of the patients.

As the study progressed, Kunz began teaching
Krieger how to heal, based on her perceptions of Este-
bany’s healing techniques. During her research of ancient
healing methods, Krieger concluded that the energy trans-
fer between the healer and the healee that takes place in a
TT session is prana, an Eastern Indian concept represent-
ing energy, vitality, and vigor. Krieger then combined her
research with Kunz’s techniques to create TT.

TT was initially developed for persons in the health
professions, but is currently taught worldwide to anyone
who is interested in learning the technique. As of 1998, an
estimated 100,000 people around the world have been
trained in TT; 43,000 of those persons are health care pro-
fessionals, many of whom use TT in conjunction with tra-
ditional medicine, as well as osteopathic, chiropractic,
naturopathic, and homeopathic therapies. TT is taught in
over 100 colleges, universities, and medical schools.

Benefits

The major effects of TT are relaxation, pain reduc-
tion, accelerated healing, and alleviation of psychoso-
matic symptoms. Studies have shown that TT has a bene-
ficial effect on the blood as it has the ability to raise
hemoglobin values. It also affects brain waves to induce
a relaxed state. TT can induce the relaxation response
often within five minutes.

Krieger has said that it is not individual illnesses that
validate the effectiveness of TT, but rather, it is ques-
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tioned which systems are most sensitive to TT. She and
others have found that the most sensitive is the autonomic
nervous system (ANS), which, for example, controls uri-
nation. The ANS is followed by dysfunctions of lymphat-
ic and circulatory systems, and then finally musculoskele-
tal systems. In addition, the female endocrine system is
more sensitive to TT than the corresponding male system.
Thus, TT helps with dysmenorrhea, amenorrhea, prob-
lems with contraception, and the course of pregnancy.

TT is reported to have a positive effect on the
immune system and thus accelerates the healing of
wounds. Nurses use therapeutic touch in operating
rooms to relax patients before surgery and in recovery
rooms on postoperative patients to help speed the healing
process. TT is used in the treatment of terminally ill
patients, such as those with cancer and autoimmune
deficiency syndrome (AIDS), to relieve anxiety and
stress, create peace of mind, and reduce pain.

Many nurses use TT in the nursery. The conditions
of many premature babies who received TT reportedly
improved rapidly. TT has been used to calm colicky
infants, assist women in childbirth, and increase milk
let-down in breast-feeding mothers.

Other claims of TT include relief of acute pain, nau-
sea, diarrhea, tension and migraine headaches, fever,
and joint and tissue swelling. TT has been used to treat
thyroid imbalances, ulcers, psychosomatic illnesses, pre-
menstrual syndrome, Alzheimer’s disease, stroke and
coma, multiple sclerosis, measles, infections, asthma,
and bone and muscle injuries.

Therapeutic touch is performed in many different
locations, including healing centers, delivery rooms, hospi-
tals, hospice settings, accident scenes, homes, and schools.

Description

Therapeutic touch treats the whole person: relaxes
the mind, heals the body, and soothes the spirit. The prin-
ciple behind it is that it does not stop at the skin. The
human body extends an energy field, or aura, several
inches to several feet from the body. When illness occurs,
it creates a disturbance or blockage in the vital energy
field. The TT practitioner uses her/his hands to sense the
blockage or disturbance. In a series of gentle strokes, the
healer removes the disturbance and rebalances the energy
to restore health.

The TT session generally lasts about 20-30 minutes.
Although the name is therapeutic touch, there is general-
ly no touching of the physical body, only the energetic
body or field. It is usually performed on fully clothed
patients who are either lying down on a flat surface or
sitting up in a chair.
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Each session consists of five steps. Before the ses-
sion begins, the practitioner enters a state of quiet medi-
tation in which he/she becomes centered and grounded
in order to establish intent for the healing session and to
garner the compassion necessary to heal.

The second step involves the assessment of the per-
son’s vital energy field. During this step, the practitioner
places the palms of his/her hands 2-3 in (5—8 cm) from
the patient’s body and sweeps them over the energy field
in slow, gentle strokes beginning at the head and moving
toward the feet. The practitioner might feel heat, cool-
ness, heaviness, pressure, or a prickly or tingling sensa-
tion. These cues, as they are called, each signal a block-
age or disturbance in the field.

To remove these blockages and restore balance to
the body, the practitioner then performs a series of
downward sweeping movements to clear away any ener-
gy congestion and smooth the energy field. This is
known as the unruffling process and is generally per-
formed from head to feet. To prevent any energy from
clinging to him/her, the practitioner shakes his/her hands
after each stroke.

During the next phase, the practitioner acts as a con-
duit to transfer energy to the patient. The energy used is
not solely the energy of the practitioner. The practitioner
relies on a universal source of energy so as not to deplete
his/her own supply. In short, the healer acts as an energy
support system until the patient’s immune system is able
to take over.

The practitioner then smoothes the field to balance
the energy and create a symmetrical flow. When the ses-
sion is over, it is recommended that the patient relax for
10—15 minutes in order for the energies to stabilize.

Side effects

The side effects reported occur when an excess of
energy enters the body for an extended period of time
creating restlessness, irritability, and hostility, or increas-
ing anxiety and pain. Burns are sensitive to therapeutic
touch, and it is recommended that TT be performed on
burned tissue for short periods, generally two to three
minutes at a time.

Research and general acceptance

Therapeutic touch is not generally accepted by
Western medical professionals. Basic and anecdotal
research has been performed on TT since its develop-
ment in 1972, although little quantitative research has
been carried out. It is based on a theory derived from for-
mal research. It began as the basis of Dolores Krieger’s
postdoctoral research.
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DOLORES KRIEGER

(1935- )

Dolores Krieger, a prominent professor of nursing at
the New York University Division of Nursing, conceived
of therapeutic touch as a healing technique in the early
1970s and introduced the therapy in 1972. Therapeutic
touch rarely consists of physical contact with the patient.
The practitioner focuses positive energy through the
hands, which are held or waved two to three inches away
from the patient, and directs it towards the patient’s ener-
gy field. Krieger developed the technique along with a
colleague, Dora Van Gelder Kunz, who is believed to be
clairvoyant. They initially taught the system to graduate
students at the nursing school, and it evolved from that
basis. Since the introduction of therapeutic touch, Krieger
traveled the world in teaching the technique before she
retired as professor emerita at the university. An estimated
70,000 nurses were trained by Krieger and Kunz.

In 1981 Dr. Krieger published Foundations for Holistic
Health Nursing Practices. She later published a manual,
The Therapeutic Touch: How to Use Your Hands to Help or to
Heal, in 1992.

Dolores Krieger has performed extensive research
on TT, including with pregnant women, and has noted
that the following changes occur in a patient after short,
consistent treatment: relaxation within the first five min-
utes of a session, a reduction of pain, and the acceleration
of the healing process.

One study was created to determine the effect TT
would have on wounds that resulted from a biopsy of the
upper arm. Forty-four patients placed their injured arms
through a hole in a door. Twenty-two of them received
TT on their arms. The other half received no treatment.
The wounds treated with TT healed more quickly than
the wounds that received no treatment.

In 1998, a study was performed on 27 patients with
osteoarthritis in at least one knee. For six weeks, the
patients were treated with therapeutic touch, mock thera-
peutic touch, or standard care. According to The Journal
of Family Practice, the journal who published the study,
the results showed that the group who had received TT
had “significantly decreased pain and improved function
as compared with both the placebo and control groups.”

Therapeutic touch can be combined with a number
of different therapies, including acupressure, massage,
mental imagery, physical therapy, and yoga. When com-
bined with massage and physiotherapy, TT may reduce
tension headaches, back pain, stress-related problems,
circulatory problems, and constipation. Shiatsu and TT
may help sinusitis, digestive disorders, muscle cramps,
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Krieger became embroiled in controversy over the
potential benefits of therapeutic touch technique
between 1996-98, when nine-year-old schoolgirl Emily
Rosa challenged the validity of the therapy with a sim-
ple experiment. She gathered 21 practitioners and
through a covered box held her hand over one of the
practitioner’s own to test whether they could sense her
energy field. Only 44% of the time were the practition-
ers able to determine which of their hands that Rosa’s
was hovering over. Although Rosa contacted Krieger in
1997, Krieger refused to meet with her, refused to par-
ticipate in Rosa’s experiment, and disputed the relevan-
cy of an elementary school student’s observations.
Krieger holds both an R.N. and a Ph.D. degree and dis-
missed the validity of the experiment due to the stu-
dent’s and practitioners’ lack of experience.

Krieger continues to promote her technique; her lat-
est book, Living the Therapeutic Touch, was published by
in 1999.

menstrual difficulties, and insomnia. Yoga and TT may
be beneficial in the treatment of bronchitis, asthma,
blood pressure, fatigue, and anxiety.

TT is practiced in over 70 countries worldwide: by
Egyptians and Israelis during fighting in the Gaza Strip;
in South Africa to reduce racial strife; and in Poland,
Thailand, and the former Soviet Union.

Training and certification

Therapeutic touch is taught at over 100 universities
and nursing and medical schools around the United
States and Canada. Although it was developed primarily
for nurses, anyone can learn TT.

State laws vary regarding the practice of TT. In gen-
eral, laypersons are allowed to practice TT within their
families. Therapeutic touch is considered an extension of
health care skills, so most health care professionals are
covered under the state medical practice act.

Many hospitals have established policies allowing
nurses and staff to perform TT on patients at no extra
charge. The American Nurse’s Association often holds
workshops on TT at national conventions. Therapeutic
touch classes are often held for the general public
through community education, healing clinics, and
holistic schools.
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Thoracentesis

Resources

BOOKS
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Thiabendazole see Antihelminthic drugs
Thiamine deficiency see Beriberi

I Thoracentesis
Definition

Also known as pleural fluid analysis, thoracentesis
is a procedure that removes fluid or air from the chest
through a needle or tube.

Purpose

The lungs are lined on the outside with two thin lay-
ers of tissue called pleura. The space between these two
layers is called the pleural space. Normally, there is only
a small amount of lubricating fluid in this space. Liquid
and/or air accumulates in this space between the lungs
and the ribs from many conditions. The liquid is called a
pleural effusion; the air is called a pneumothorax.
Most pleural effusions are complications emanating
from metastatic malignancy (movement of cancer cells
from one part of the body to another). Most malignant
pleural effusions are detected and controlled by thora-
centesis. Thoracentesis is also performed as a diagnostic
measure. In these cases, only small amounts of material
need to be withdrawn.
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Symptoms of a pleural effusion include breathing dif-
ficulty, chest pain, fever, weight loss, cough, and edema.
Removal of air is often an emergency procedure to prevent
suffocation from pressure on the lungs. Negative air pres-
sure within the chest cavity allows normal respiration. The
accumulation of air or fluid within the pleural space can
eliminate these normal conditions and disrupt breathing
and the movement of air within the chest cavity. Fluid
removal is performed to reduce the pressure in the pleural
space and to analyze the liquid. In addition, thoracentesis
was traditionally used to remove blood from the chest cav-
ity. This is rare now that the placement of a thoracostomy
tube has proven to be a more effective and safer method.

Thoracentesis often provides immediate abatement
of symptoms. However, fluid often begins to reaccumu-
late. A majority of patients will ultimately require addi-
tional therapy beyond a simple thoracentesis.

There are two types of liquid in the pleural space,
one having more protein in it than the other. More watery
liquids are called transudates; thicker fluids are called
exudates. On the basis of this difference, the cause of the
effusion can more easily be determined.

Transudates

Thin, watery fluid oozes into the chest either
because back pressure from circulation squeezes it out or
because the blood has lost some of its osmotic pressure.

* Heart failure creates back pressure in the veins as blood
must wait to be pumped through the heart.

* A pulmonary embolism is a blood clot in the lung. It
will create back pressure in the blood flow and also
damage a part of the lung so that it leaks fluid.

» Cirrhosis is a sick, scarred liver that both fails to make
enough protein for the blood and also restricts the flow
of blood through it.

» Nephrosis is a collection of kidney disorders that
change the osmotic pressure of blood and allow liquid
to seep into body cavities.

* Myxedema is a disease caused by too little thyroid hor-
mone.

Exudates

Thicker, more viscous fluid is usually due to greater
damage to tissues, allowing blood proteins as well as
water to seep out.

* Pneumonia, caused by viruses and by bacteria, dam-
ages lung tissue and can open the way for exudates to
enter the pleural space.

* Tuberculosis can infect the pleura as well as the lungs
and cause them to leak liquid.
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« Cancers of many types settle in the lungs or the pleura
and leak liquids from their surface.

» Depending upon its size and the amount of damage it
has done, a pulmonary embolism can also produce an
exudate.

« Several drugs can damage the lung linings as an unexpect-
ed side effect. None of these drugs is commonly used.

» An esophagus perforated by cancer, trauma, or other
conditions can spill liquids and even food into the chest.
The irritation creates an exudate in the pleural space.

» Pancreatic disease can cause massive fluid in the
abdomen, which can then find its way into the chest.

* Pericarditis is an inflammation of the sac that contains
the heart. It can ooze fluid from both sides—into the
heart’s space and into the chest.

» Radiation to treat cancer or from accidents with radioac-
tive materials can damage the pleura and lead to exudates.

* A wide variety of autoimmune diseases attacks the
pleura. Among these are rheumatoid arthritis and sys-
temic lupus erythematosus (SLE).

» Many other rare conditions can also lead to exudates.

Blood

Blood in the chest (hemothorax) is infrequently seen
outside of two conditions:

 major trauma can sever blood vessels in the chest, caus-
ing them to bleed into the pleural space

« cancers can ooze blood as well as fluid. They do not
usually bleed massively

Chyle

Occasionally, the liquid that comes out of the chest is
neither transparent nor bloody, but milky. This is due to a
tear of the large lymphatic channel—the thoracic duct car-
rying lymph fluid from the intestines to the heart. It is
milky because it is transporting fats absorbed in the
process of digestion. The major causes of chylothorax are:

* injury from major trauma, such as an automobile acci-
dent

« cancers eroding into the thoracic duct

Air

Air in the pleural space is called pneumothorax. Air
can enter the pleural space either directly through a hole
between the ribs or from a hole in the lungs. Holes in the
lungs are sometimes spontaneous, sometimes traumatic,
and sometimes the result of disease opening a communi-
cation to the air in the lung.
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Precautions

Care must be taken not to puncture the lung when
inserting the needle. Thoracentesis should never be per-
formed by inserting the needle through an area with an
infection. An alternative site needs to be found in these
cases. Patients who are on anticoagulant drugs should be
carefully considered for the procedure.

Description

The usual place to tap the chest is below the armpit
(axilla). Under sterile conditions and local anesthesia, a
needle, a through-the-needle-catheter, or an over-the-
needle catheter may be used to perform the procedure.
Overall, the catheter techniques may be safer. Fluid or air
is withdrawn. Fluid is sent to the laboratory for analysis.
If the air or fluid continue to accumulate, a tube is left in
place and attached to a one-way system so that it can
drain without sucking air into the chest.

Preparation

The location of the fluid is pinpointed through x ray
or ultrasound. Ultrasound is a more accurate method
when the effusion is small. A sedative may be adminis-
tered in some cases but is generally not recommended.
Oxygen should be given to the patient.

Aftercare

As long as the tube is in the chest, the patient must lie
still. After it is removed, x rays will determine if the effu-
sion or air is reaccumulating—though some researchers
and clinicians believe chest x rays do not need to be per-
formed after routine thoracentesis.

Risks

Reaccumulation of fluid or air is a possible compli-
cations, as are hypovolemic shock (shock caused by a
lack of circulating blood) and infection. Patients are at
increased risk for poor outcomes if they have a recent
history of anticoagulant use, have very small effusions,
have significant amounts of fluid, have poor health lead-
ing into this condition, have positive airway pressure,
and have adhesions in the pleural space. A pneumothorax
can sometimes be caused by the thoracentesis procedure.
The use of ultrasound to guide the procedure can reduce
the risk of pneumothorax.

Thoracentesis can also result in hemothorax, or
bleeding within the thorax. In addition, such internal
structures, as the diaphragm, spleen, or liver, can be dam-
aged by needle insertion. Repeat thoracenteses can
increase the risk of developing hypoproteinemia (a
decrease in the amount of protein in the blood).
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Thoracic outlet syndrome

KEY TERMS

Axilla—Armpit.

Catheter—A tube that is moved through the body
for removing or injecting fluids into body cavities.

Hypovolemic shock—Shock caused by a lack of
circulating blood.

Osmotic pressure—The pressure in a liquid exert-
ed by chemicals dissolved in it. It forces a balanc-
ing of water in proportion to the amount of dis-
solved chemicals in two compartments separated
by a semi-permeable membrane.

Pleura—Two thin layers lining the lungs on the out-
side.

Resources

BOOKS
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ders, 2000.

Clinical Oncology edited by Martin D. Abeloff, et al. New
York: Churchill Livingstone, 2000.

Miller, Don R. “Pleural Effusion and Empyema Thoracis.” In
Conn’s Current Therapy, edited by Robert E. Rakel, et al.
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Ross, David S. “Thoracentesis.” In Clinical Procedures in
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W.B. Saunders, 1998.
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Thoracic aortic aneurysm see Aortic aneurysm

Thoracic empyema see Empyema

I Thoracic outlet syndrome
Definition

Thoracic outlet syndromes are a group of disorders
that cause pain and abnormal nerve sensations in the
neck, shoulder, arm, and/or hand.
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Description

The thoracic outlet is an area at the top of the rib
cage, between the neck and the chest. Several anatomical
structures pass through this area, including the esopha-
gus, trachea, and nerves and blood vessels that lead to the
arm and neck region. The area contains the first rib; col-
lar bone (clavicle); the arteries beneath the collar bone
(subclavian artery), which supply blood to the arms, a
network of nerves leading to the arms (brachial plexus);
and the top of the lungs.

Pain and other symptoms occur when the nerves or
blood vessels in this area are compressed. The likelihood
of blood vessels or nerves in the thoracic outlet being
compressed increases with increased size of body tissues
in this area or with decreased size of the thoracic outlet.
The pain of thoracic outlet syndrome is sometimes con-
fused with the pain of angina that indicates heart prob-
lems. The two conditions can be distinguished from each
other because the pain of thoracic outlet syndrome does
not appear or increase when walking, while the pain of
angina does. Also, the pain of thoracic outlet syndrome
usually increases if the affected arm is raised, which does
not happen in cases of angina.

There are three types of thoracic outlet syndromes:

* True neurogenic thoracic outlet syndrome is caused by
a compression of the nerves in the brachial plexus.
Abnormal muscle or other tissue causes the problem.

* Arterial thoracic outlet syndrome is caused by compression
of the major artery leading to the arm, usually by a rib.

* Disputed thoracic outlet syndrome describes patients
who have chronic pain in the shoulders and arms and
have no other disease or syndrome, but the underlying
cause cannot be accurately determined.

Thoracic outlet syndrome is most common in women
who are 35-55 years of age.

Causes and symptoms

Compression of blood vessels or nerves in the tho-
racic outlet causes pain and/or abnormal nerve sensa-
tions. Compression usually occurs at the location where
the blood vessels and nerves pass out of the thoracic out-
let into the arm.

There are several factors that contribute to a person
developing thoracic outlet syndrome. Poor posture is a
major cause and is easy to treat. A person’s physical
makeup also can cause thoracic outlet syndrome. For
example, abnormalities of certain anatomical structures
can put pressure on blood vessels or nerves. Typical
abnormalities that can cause problems are malformed
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ribs and too narrow an opening between the collar bone
and the first rib.

The main symptom is pain in the affected area. The
patient can also develop weakness in the arm and hands,
tingling nerve sensations, and a condition called Ray-
naud’s syndrome. In Raynaud’s syndrome, exposure to
cold causes small arteries in the fingers to contract, cut-
ting off blood flow. This causes the fingers to turn pale.
In very severe cases of blood vessel compression, gan-
grene can result. Gangrene is the death of tissue caused
by the blood supply being completely cut off.

In the case of arterial thoracic outlet syndrome, the
artery beneath the collar bone leading to the arm is com-
pressed, causing the artery to increase in size. Blood
clots (thrombi) may form in the blood vessel. When
blood vessels are compressed, the hands, arms, and
shoulders do not receive proper blood supply. They can
swell and turn blue from a lack of blood.

In the case of true neurogenic thoracic outlet syn-
drome, the nerves most affected are those of the network
of nerves supplying the chest, shoulder, arm, forearm,
and hand (brachial plexus). When a nerve is affected in
thoracic outlet syndrome it produces a tingling sensation
(paresthesia). It can also cause weakness in the hand and
reduced sensation in the palm and fingers.

Diagnosis

There are no specific diagnostic tests for thoracic
outlet syndromes. The diagnosis is made by ruling out
other diseases and by observing the patient. Two nonspe-
cific tests that can suggest the presence of thoracic outlet
syndrome are the Adsons test and the Allen test. In the
Adson test, the patient takes a deep breath and tilts his or
her head back and turns it to one side. The physician tests
to see if the strength of the patient’s pulse is reduced in
the wrist on the arm on the opposite side of the head turn.
In the Allen test, the arm in which the patient is experi-
encing symptoms is raised and rotated while the head is
turned to the opposite side. The physician tests to see if
the pulse strength at the wrist is reduced. If the strength of
the pulse is reduced in either of these two tests it indicates
compression of the subclavian artery.

Occasionally, examination with a stethoscope may
reveal abnormal sounds in affected blood vessels. X rays
can reveal constrictions in blood vessels if a special dye
is injected into the blood stream to make the blood ves-
sels visible (angiography).

Certain tests are available to help with the diagnosis
of nerve compression. These include the nerve conduction
velocity test and somatosensory evoked potential test. In
the nerve conduction velocity test, electrodes are placed at
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various locations on the skin along a nerve that is being
tested. A mild electrical impulse is delivered through an
electrode at one end of the nerve and the electrical activity
is recorded by the other electrodes. The time it takes for
the electrical impulse to travel down the nerve from the
stimulating electrodes to the recording electrodes is used
to calculate the nerve conduction velocity. This can be
used to determine if any nerve damage exists.

In a somatosensory evoked potential test, electrodes
are placed on the skin at the scalp, neck, shoulder, and
wrist. A mild electrical impulse is delivered at the wrist,
and a recording is made of the response by the brain and
spinal cord. This test also can determine the presence of
nerve damage.

Treatment

The main treatment for thoracic outlet syndrome is
physical therapy. Exercises aimed at improving the pos-
ture of the affected person are also useful. In some cases,
surgery can be performed to remove the cervical rib if
this is causing the problem and physical therapy has
failed to work. However, surgery is generally not used to
treat thoracic outlet syndrome.

Prognosis

Treatment of true neurogenic and arterial thoracic
outlet syndromes is usually successful. Treatment of dis-
puted thoracic outlet syndrome is often unsuccessful.
This may relate to the uncertainty of the underlying
cause of the pain.

Resources

BOOKS

Berkow, Robert, ed. Merck Manual of Medical Information.
‘Whitehouse Station, NJ: Merck Research Laboratories,
1997.

Braunwald, E. Heart Disease. Philadelphia: W. B. Saunders
Co., 1997.

Harrison’s Principles of Internal Medicine. Ed. Anthony S.
Fauci, et al. New York: McGraw-Hill, 1997.

John T. Lohr, PhD

I Thoracic surgery
Definition

Thoracic surgery is the repair of organs located in
the thorax, or chest. The thoracic cavity lies between the
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Thoracic surgery

KEY TERMS

Angina—A severe constricting pain in the chest,
usually caused by a lack of oxygen to the heart.

Neurogenic—Caused by nerves; originating in the
nerves.

Subclavian—Located beneath the collarbone
(clavicle).

neck and the diaphragm, and contains the heart and lungs
(cardiopulmonary system), the esophagus, trachea, pleu-
ra, mediastinum, chest wall, and diaphragm.

Purpose

Thoracic surgery repairs diseased or injured organs
and tissues in the thoracic cavity. General thoracic
surgery deals specifically with disorders of the lungs and
esophagus. Cardiothoracic surgery also encompasses dis-
orders of the heart and pericardium. Blunt chest trauma,
reflux esophagitis, esophageal cancer, lung transplan-
tation, lung cancer, and emphysema are just a few of
the many clinical indications for thoracic surgery.

Precautions

Patients who have blood-clotting problems (coagu-
lopathies), and who have had previous standard thoracic
surgery may not be good candidates for video-assisted
thoracic surgery (VATS). Because VATS requires the col-
lapse of one lung, potential patients should have ade-
quate respiratory function to maintain oxygenation dur-
ing the procedure.

Description

Thoracic surgery is usually performed by a surgeon
who specializes in either general thoracic surgery or car-
diothoracic surgery. The patient is placed under general
anesthesia and endotracheally intubated for the procedure.
The procedure followed varies according to the purpose of
the surgery. An incision that opens the chest (thoracotomy)
is frequently performed to give the surgeon access to the
thoracic cavity. Commonly, the incision is made beginning
on the back under the shoulder blade and extends in a
curved arc under the arm to the front of the chest. The mus-
cles are cut, and the ribs are spread with a retractor. The
surgeon may also choose to open the chest through an inci-
sion down the breastbone, or sternum (sternotomy). Once
the repair, replacement, or removal of the organ being oper-
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ated on is complete, a chest tube is inserted between the
ribs to drain the wound and re-expand the lung.

Video-assisted thoracic surgery (VATS) is a minimal-
ly invasive surgical technique that uses a thoracic endo-
scope (thoracoscope) to allow the surgeon to view the
chest cavity. A lung is collapsed and 3-4 small incisions,
or access ports, are made to facilitate insertion of the tho-
racoscope and the surgical instruments. During the proce-
dure, the surgeon views the inside of the pleural space on
a video monitor. The thoracoscope may be extracted and
inserted through a different incision site as needed. When
the surgical procedure is complete, the surgeon expands
the lung and inserts a chest tube in one of the incision
sites. The remaining incisions are sealed with adhesive.

The thoracic surgeon may also use a mediastino-
scope or a bronchoscope to explore the thoracic cavity.
Mediastinoscopy allows visualization of the medi-
astinum, the cavity located between the lungs. The bron-
choscope enables the surgeon to view the larynx, trachea,
and bronchi. These instruments may be used in a sepa-
rate diagnostic procedure prior to thoracic surgery, or
during the surgery itself.

Preparation

Except in the case of emergency procedures, candi-
dates for general thoracic surgery should undergo a com-
plete medical history and thorough physical examina-
tion prior to surgery. Particular attention is given to the
respiratory system. The patient’s smoking history will be
questioned. If the patient is an active smoker, encourage-
ment is always given for the patient to quit smoking prior
to the surgery to facilitate recovery and reduce chances
of complications.

Diagnostic tests used to evaluate the patient preoper-
atively may include, but are not limited to, X-rays, MRI,
CT scans, blood gas analysis, pulmonary function tests,
electrocardiography, endoscopy, pulmonary angiogra-
phy, and sputum culture.

Candidates for thoracic surgery should be fully edu-
cated by their physician or surgeon on what their surgery
will involve, the possible risks and complications, and
requirements for postoperative care.

Patients are instructed not to eat 10 to 12 hours prior
to a thoracic surgery procedure. A sedative may be pro-
vided to relax the patient prior to surgery. An intravenous
line (IV) is inserted into the patient’s arm or neck to
administer fluids and/or medication.

Aftercare

After surgery, the patient is taken to the recovery
room, where vital signs are monitored; depending on
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KEY TERMS

Blood gas analysis—A blood test that measures the
level of oxygen, carbon dioxide, and pH in arterial
blood. A blood gas analysis can help a physician
assess how well the lungs are functioning.

Electrocardiography—A cardiac test that measures
the electrical activity of the heart.

Embolism—A blood clot, air bubble, or clot of foreign
material that blocks the flow of blood in an artery.
When blood supply to a tissue or organ is blocked by
an embolism, infarction, or death of the tissue that the
artery feeds, occurs. Without immediate and appro-
priate treatment, an embolism can be fatal.

Emphysema—A lung disease characterized by
shortness of breath and a chronic cough. Emphyse-
ma is caused by the progressive stretching and rup-
ture of alveoli, the air sacs in the lung that oxy-
genate the blood.

Endoscopy—The examination of organs and body
cavities using a long, tubular optical instrument
called an endoscope.

the procedure performed, the breathing tube may be
removed. The patient typically experiences moderate
to severe pain following surgery. Analgesics or other
pain medication are administered to keep the patient
comfortable. Chest tubes are monitored closely for
signs of fluid or air accumulation in the lungs that can
lead to lung collapse. A urinary catheter will remain in
the patient for 24 to 48 hours to drain urine from the
bladder.

The hospital stay for thoracic surgery depends on
the specific procedure performed. Patients who undergo
a thoracotomy may be hospitalized a week or longer,
while patients undergoing VATS typically have a shorter
hospital stay of 2-3 days. During the recovery period,
respiratory therapists and nurses work with the patient
on deep breathing and coughing exercises to improve
lung function.

Risks

Respiratory failure, hemorrhage, nerve injury,
heart attack, stroke, embolism, and infection are all
possible complications of general thoracic surgery. The
chest tubes used for drainage after thoracic surgery may
cause a build-up of fluid or the accumulation of air in the
pleural space. Both of these conditions can lead to total
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Intubation—Insertion of an endotracheal tube
down the throat to facilitate airflow to the lung(s)
during thoracic surgery.

Pericardium—The sac around the heart.

Pleural space—The space between the pleural
membranes that surround the lungs and the chest
cavity.

Pulmonary angiography—An x-ray study of the
lungs, performed by insertion of a catheter into a
vein, through the heart, and into the pulmonary
artery. Pulmonary angiography is performed to eval-
uate blood circulation to the lungs. It is also consid-
ered the most accurate diagnostic test for detecting
a pulmonary embolism.

Sputum culture—A laboratory analysis of the fluid
produced from the lungs during coughing. A spu-
tum culture can confirm the presence of pathogens
in the respiratory system, and help to diagnose cer-
tain respiratory infections, including bronchitis,
tuberculosis, and pneumonia.

lung collapse. Other specific complications may occur,
depending on the procedure performed.

Normal results

Normal results of thoracic surgery are dependent on
the type of procedure performed and the clinical purpose
of the surgery.

Resources

ORGANIZATIONS
American Thoracic Society. 1740 Broadway, New York, NY
10019. (212) 315-8700. <http://www.thoracic.org>.

Paula Anne Ford-Martin

I Thoracoscopy
Definition

Thoracoscopy is the insertion of an endoscope, a
narrow-diameter tube with a viewing mirror or camera
attachment, through a very small incision (cut) in the
chest wall.
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Thoracoscopy

Purpose

Thoracoscopy makes it possible for a physician to
examine the lungs or other structures in the chest cavity,
without making a large incision. It is an alternative to
thoracotomy (opening the chest cavity with a large inci-
sion). Many surgical procedures, especially taking tissue
samples (biopsies), can also be accomplished with thora-
coscopy. The procedure is done to:

* assess lung cancer
« take a biopsy for study
* determine the cause of fluid in the chest cavity

« introduce medications or other treatments directly into
the lungs

« treat accumulated fluid, pus (empyema), or blood in
the space around the lungs

For many patients, thoracoscopy replaces thoracoto-
my. It avoids many of the complications of open chest
surgery and reduces pain, hospital stay, and recovery time.

Precautions

Because one lung is partially deflated during thora-
coscopy, the procedure cannot be done on patients whose
lung function is so poor that they do not receive enough
oxygen with only one lung. Patients who have had previ-
ous surgery that involved the chest cavity, or who have
bloodclotting problems, are not good candidates for this
procedure.

Thoracoscopy gives physicians a good but limited
view of the organs, such as lungs, in the chest cavity.
Endoscope technology is being refined every day, as is
what physicians can accomplish by inserting scopes and
instruments through several small incisions instead of
making one large cut.

Description

Thoracoscopy is most commonly performed in a
hospital, and general anesthesia is used. Some of the pro-
cedures are moving toward outpatient services and local
anesthesia. More specific names are sometimes applied
to the procedure, depending on what the target site of the
effort is. For example, if a physician intends to examine
the lungs, the procedure is often called pleuroscopy. The
procedure takes two to four hours.

The surgeon makes two or three small incisions in
the chest wall, often between the ribs. By making the
incisions between the ribs, the surgeon minimizes dam-
age to muscle and nerves and the ribs themselves. A tube
is inserted in the trachea and connected to a ventilator,
which is a mechanical device that assists the patient with
inhaling and exhaling.
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Thoracoscopy is a procedure in which a physician can view
the chest cavity and the lungs by inserting an endoscope
through the chest wall. Thoracoscopy is less invasive than
surgical lung biopsy. (/llustration by Electronic lllustrators Group.)

The most common reason for a thoracoscopy is to
examine a lung that has a tumor or a metastatic growth of
cancer. The lung to be examined is deflated to create a space
between the chest wall and the lung. The patient breathes
with the other lung with the assistance of the ventilator.

A specialized endoscope, or narrow-diameter tube,
with a video camera or mirrored attachment, is inserted
through the chest wall. Instruments for taking necessary
tissue samples are inserted through other small incisions.
After tissue samples are taken, the lung is reinflated. All
incisions except one are closed. The remaining open inci-
sion is used to insert a drainage tube. The tissue samples
are sent to a laboratory for evaluation.

Preparation

Prior to thoracoscopy, the patient will have several rou-
tine tests, such as blood, urine and chest x ray. Older
patients must have an electrocardiogram (a trace record of
the heart activity) because the anesthesia and the lung defla-
tion put a big load on the heart muscle. The patient should
not eat or drink from midnight the night before the thora-
coscopy. The anesthesia used can cause vomiting, and,
because anesthesia also causes the loss of the gag reflex, a
person who vomits is in danger of moving food into the
lungs, which can cause serious complications and death.

Aftercare

After the procedure, a chest tube will remain in one
of the incisions for several days to drain fluid and release
residual air from the chest cavity. Hospital stays range
from two to five days. Medications for pain are given as
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Endoscope—Instrument designed to allow direct
visual inspection of body cavities, a sort of micro-
scope in a long access tube.

Thoracotomy—Open chest surgery.

Trachea—Tube of cartilage that carries air into and
out of the lungs.

needed. After returning home, patients should do only
light lifting for several weeks.

Risks

The main risks of thoracoscopy are those associated
with the administration of general anesthesia. Sometimes
excessive bleeding, or hemorrhage, occurs, necessitating
a thoracotomy to stop it. Another risk comes when the
drainage tube is removed, and the patient is vulnerable to
lung collapse (pneumothorax).
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Thoracotomy see Lung surgery; Thoracic
surgery

Threadworm see Enterobiasis

I Threadworm infection
Definition

Threadworm infection is an intestinal disease, which
occasionally spreads to the skin, caused by a type of par-
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asitic roundworm (helminth). In untreated patients, the
disease has a high rate of reinfection caused by worms
already present in the body. This type of disease recur-
rence is called autoinfection. Because of autoinfection,
threadworms can remain inside humans for as long as 45
years after the initial infestation.

Description

Threadworm infection, which is also called strongy-
loidiasis, occurs in most countries of the world but is natural
to (endemic in) tropical and subtropical climates. Strongy-
loidiasis is less common than other parasitic infections but
may affect as much as 25% of the population in some devel-
oping countries. In the United States, threadworm infection
is most likely to be found among immigrants; returning
travelers or military personnel; people who live in parts of
Appalachia and the southeastern states; and persons in
homes for the retarded and similar institutions.

Human beings are universally susceptible to thread-
worm infection, although adults and older children are at
greater risk of infection than younger children. The dis-
ease does not confer immunity. In addition to humans,
threadworms can infect dogs, cats, horses, pigs, rats, and
monkeys.

Causes and symptoms

Threadworm infection is caused by Strongyloides
stercoralis, a roundworm that lives in soil and can sur-
vive there for several generations. Mature threadworms
may grow as long as 1-2 in (2.5-5 cm). The larvae have
two stages in their life cycle: a rod-shaped (rhabdoid)
first stage, which is not infective; and a threadlike (filari-
form) stage, in which the larvae can penetrate intact
human skin and internal tissues.

The infection is most commonly transmitted when a
person comes into contact—usually by walking bare-
foot—with soil containing S. stercoralis larvae in their
filariform stage. The threadlike larvae penetrate the skin,
enter the lymphatic system, and are carried by the blood
to the lungs. Once in the lungs, the larvae burst out of the
capillaries into the patient’s main respiratory system.
They migrate upwards—usually without symptoms—to
the patient’s throat, where they are swallowed and car-
ried down into the digestive tract. The filariform larvae
settle in the small intestine. They mature into adults that
deposit eggs that hatch—usually in the intestines— into
noninfectious rhabdoid larvae. The rhabdoid larvae then
migrate into the patient’s large intestine and are excreted
in the feces. The time from initial penetration of the skin
to excretion is 17-28 days. The rhabdoid larvae meta-
morphose into the infective filariform stage in the soil.
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Threadworm infection

Threadworms are unique among human parasites in
having both free-living and parasitic forms. In the free-
living life cycle, some rhabdoid larvae develop into adult
worms that live in contaminated soil and produce eggs
that hatch into new rhabdoid larvae. The adult worms
may live as long as five years.

The signs and symptoms of threadworm infection
vary according to the stage of the disease as the larvae
migrate throughout the body. Patients who suffer from
autoinfection may have chronic or intermittent symp-
toms for years after they are first infected.

Skin

The filariform larvae usually enter the body through
the skin of the feet. There may be swelling, itching, and
hives at the point of entry that may be confused with insect
bites. Patients with chronic threadworm infection may also
develop an itchy rash on their buttocks, thighs, or abdomen.

Digestive tract

Although some patients may notice only mild diar-
rhea and cramps, others may have fever, nausea, vomit-
ing, general weakness, and blood or mucus in their
stools. The pain may mimic a stomach ulcer.

Throat and lungs

When the larvae migrate to the lungs and air pas-
sages, the patient may have symptoms ranging from a
simple dry cough to fever, difficulty breathing, and
coughing up blood or pus.

Hyperinfection syndrome

Hyperinfection syndrome is a potentially fatal set of
complications resulting from the spread of filariform lar-
vae to the lungs and other organ systems. It can include
inflammation of the heart tissue, stomach ulcers, perfora-
tion of the intestines, blood poisoning, meningitis,
shock, and eventual death. Hyperinfection syndrome is
most likely to occur in patients with immune disorders or
malnutrition, or in those taking anti-inflammatory corti-
costeroid (anti-inflammatory) medications. It has been
reported in only a few AIDS patients.

Autoinfection

Threadworm autoinfection in humans follows two
patterns. In internal autoinfection, some rhabdoid larvae
in the lower bowel develop into filariform larvae that
enter the bloodstream from the intestines and migrate to
the lungs. In external autoinfection, the skin around the
patient’s anus is infected by larvae in the feces.
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Diagnosis

The doctor is likely to consider a diagnosis of
threadworm infection when a patient has the symptoms
described earlier and a history of travel or military ser-
vice in areas where the disease is endemic. A definite
diagnosis is made by finding rhabdoid or filariform lar-
vae in the patient’s body fluids. The larvae may be found
in fresh stool specimens or in mucus coughed up when
the infection has reached the lungs. Because the larvae
cannot be detected in the stools of 25% of infected
patients, the string test is often performed to confirm the
diagnosis. In this test, the patient swallows a weighted
string which is withdrawn after four hours. The digestive
juices absorbed by the string are then examined for the
presence of threadworm larvae.

Doctors can also use blood tests and diagnostic
imaging to support the diagnosis. Between 85% and 95%
of patients with threadworm infections will have a mea-
surable level of antibodies in their blood, even though
these antibodies do not prevent the disease from spread-
ing. In addition, patients with severe infections often
have unusually high levels of white cells in their blood.
X rays of the intestines or the chest often help in locating
specific areas of inflamed or ulcerated tissue.

Treatment

Threadworm infections are treated with medica-
tions. The drugs most often given are ivermectin, thi-
abendazole (Mintezol), and albendazole. Ivermectin is
generally preferred because it has fewer side effects than
thiabendazole. These drugs, which are taken by mouth
over a period of two to seven days, work by preventing
the development of eggs and new larvae. Patients with
severe infections should be given protein replacement,
blood transfusions, and fluids to replace losses from nau-
sea, vomiting, and diarrhea.

Patients who are taking corticosteroids should be
carefully evaluated if they have symptoms of thread-
worm infection, because these medications encourage
the development of hyperinfection syndrome.

Prognosis

The prognosis for complete recovery is good for
most patients, except those with hyperinfection syn-
drome or severe protein loss.

Prevention

There is no effective immunization against thread-
worm infection. Prevention of the disease requires care-
ful attention to personal and institutional hygiene in
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KEY TERMS

Antibody—A protein molecule produced by the
immune system that is specific to a disease agent,
such as threadworm larvae. The severity of a
patient’s infection can be measured from the level
of antibody in the blood.

Autoinfection—An infection caused by a disease
agent that is already present in the body.

Corticosteroid—A class of drugs based on hor-
mones formed in the adrenal gland, used to reduce
inflammation. They increase the likelihood of
hyperinfection syndrome in patients with thread-
worm infection.

Endemic—Natural to or characteristic of a particu-
lar place, population, or climate. Threadworm
infections are endemic in the tropics.

Filariform—Threadlike in appearance, like the
infectious stage of the threadworm larva.

Helminth—A type of parasitic worm. Thread-
worms belong to a subcategory of helminths
called nematodes, or roundworms.

Hyperinfection syndrome—A condition of massive
infection in which threadworm larvae multiply
rapidly and spread throughout the body. It is usual-
ly associated with damage to the immune system,
the use of steroid medications, or malnutrition.

Rhabdoid—Rod- or wand-shaped, like the first
stage of the threadworm larva.

String test—A test performed to diagnose thread-
worm infection. The patient is asked to swallow a
weighted string that absorbs stomach juices,
which can be analyzed for the presence of thread-
worm larvae.

endemic areas, including handwashing after defecating
and before handling food. Other precautions include
wearing shoes when visiting countries with high rates of
threadworm infection, and monitoring close contacts of
patients for signs of infection.

Resources

BOOKS

Genta, Robert M. “Strongyloidiasis.” In Encyclopedia of
Immunology. Vol. 3. Ed. Ivan M. Roitt and Peter J. Delves.
London, UK: Academic Press, 1992.

Goldsmith, Robert S. “Infectious Diseases: Protozoal &
Helminthic.” In Current Medical Diagnosis and Treat-

GALE ENCYCLOPEDIA OF MEDICINE 2

ment, 1998. 37th ed. Ed. Stephen McPhee, et al. Stam-
ford: Appleton & Lange, 1997.

“Infectious Disease: Parasitic Infections.” In The Merck Manu-
al of Diagnosis and Therapy. 16th ed. Ed. Robert Berkow.
Rahway, NJ: Merck Research Laboratories, 1992.

McCarthy, James S., and Thomas B. Nutman. “Parasitic Dis-
eases of the Skin.” In Conn’s Current Therapy, 1996, ed.
Robert E. Rakel. Philadelphia: W. B. Saunders Co., 1996.

Phillips, Elizabeth, and Jay S. Keystone. “Intestinal Parasites.”
In Conn’s Current Therapy, 1996, ed. Robert E. Rakel.
Philadelphia: W. B. Saunders Co., 1996.

Weinberg, Adriana, and Myron J. Levin. “Infections: Parasitic
& Mycotic.” In Current Pediatric Diagnosis & Treatment,
ed. William W. Hay Jr., et al. Stamford: Appleton &
Lange, 1997.

Rebecca J. Frey, PhD

I Throat culture
Definition

A throat culture is a technique for identifying dis-
ease bacteria in material taken from the throat. Most
throat cultures are done to rule out infections caused by
beta-hemolytic streptococci, which cause strep throat.
Hemolytic means that these streptococci destroy red
blood cells.

Purpose

The primary purpose of a throat culture is identifica-
tion of the specific organisms that cause strep throat.
These organisms are Group A streptococci, specifically
Streptococcus pyogenes. Since most sore throats are
caused by viral infections rather than by S. pyogenes, a
correct diagnosis is important to prevent unnecessary use
of antibiotics and to begin treatment of strep infections
as soon as possible. Group A streptococcal infections
are potentially life-threatening, often involving other
parts of the body in addition to the throat. Besides caus-
ing sore throat (pharyngitis), streptococci can also cause
scarlet fever, rheumatic fever, kidney disease, or
abscesses around the tonsils.

Throat cultures can also be used to identify other
disease organisms that are present in the patient’s throat;
and to identify people who are carriers of the organisms
that cause meningitis and whooping cough.

Besides their use in diagnosis, throat cultures are
sometimes used to test antibiotics for their effectiveness
in treating different infections.
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Throat culture

This nurse is taking a throat culture from a patient for labo-
ratory analysis. (Photograph by David Weinstein & Associates,
Custom Medical Stock Photo. Reproduced by permission.)

Precautions

Throat cultures should be taken before the patient is
given any antibiotic medications. In addition, the
patient’s immunization history should be checked to
evaluate the possibility that diseases other than strep are
causing the sore throat. The care provider should wash
the hands carefully after taking the specimen to prevent
the spread of any infectious organisms.

Description

A throat culture test should be done on anyone who has
symptoms of a strep throat. These symptoms include a sore
throat that may be accompanied by a fever, body aches, and
loss of appetite. Age is a consideration, in that strep throat is
more common in children than in adults. The tonsils and the
back of the throat often appear red, swollen, and streaked
with pus. These symptoms usually appear one to three days
after being exposed to group A strep. Because strep is high-
ly contagious, family members and close contacts of
patients diagnosed with strep throat should also have throat
cultures performed if they show signs of the disease.

The specimen for throat culture is obtained by wip-
ing the patient’s throat with a cotton swab. The patient is
asked to tilt the head back and open the mouth wide.
With the tongue depressed and the patient saying “ah,”
the care provider wipes the back of the throat and the
tonsils with a sterile swab. The swab is applied to any

3294

area that appears either very red or discharging pus. The
swab is removed gently without touching the teeth,
gums, or tongue. It is then placed in a sterile tube for
immediate delivery to a laboratory. Obtaining the speci-
men takes less than 30 seconds. Laboratory results are
usually available in two to three days. The swabbing pro-
cedure may cause gagging but is not painful. The doctor
makes a note for the laboratory to indicate if any disease
organisms other than strep are suspected, because some
require special growth conditions in the laboratory.

S. pyogenes is cultured on a growth medium called
blood agar. Agar is a gel that is made from the cell walls
of red algae. Blood agar is made from agar gel and
sheep’s blood. When the throat swab reaches the labora-
tory, it is wiped across a blood agar plate. The plate is
allowed to incubate for 24-48 hours to allow the growth
of bacteria. If the organism is a Group A hemolytic strep-
tococcus, the area immediately around the bacterial
colony will be cleared of red blood cells. Hemolytic
streptococci dissolve (lyse) red blood cells, leaving a
clear zone surrounding the colony.

Alternative procedures

So-called instant strep tests are now available to help
diagnose strep throat. They can be used in the doctor’s
office and take about 10—30 minutes to perform. Instant
tests detect an antigen associated with the streptococcus.
These tests are relatively new and not available at all
clinics. Their reliability has improved since they were
first introduced. If an instant throat test is negative, how-
ever, a standard throat culture can be performed to verify
the results.

Preparation

The patient does not need to avoid food or fluids
before the test. Recent gargling or treatment with antibi-
otics, however, will affect the culture results. The labora-
tory should be notified if the patient has been recently
taking antibiotic medications.

Aftercare

No specific aftercare is needed.

Risks

There is a minor risk for the health professional of
exposure to the patient’s illness.

Normal results

Normal results would include finding organisms that
grow in healthy throat tissues. These organisms include
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KEY TERMS

Agar—A gel made from red algae that is used to
culture certain disease agents in the laboratory.

Antibiotic—A drug given to stop the growth of
bacteria. Antibiotics are ineffective against viruses.

Antigen—A substance that interacts with an anti-
body and causes an immune reaction.

Carrier—A person harboring an infectious disease
who may be immune to it but who can give it to
others.

Diphtheria—A serious disease caused by a bac-
terium, Corynebacterium diphtheriae.

Hemolytic—Able to dissolve red blood cells. The
bacteria that cause strep throat are hemolytic
organisms.

Streptococcus—A category (genus) of sphere-
shaped bacteria that occur in pairs or chains.

Thrush—A disease occurring in the mouth or
throat that is caused by a yeast, Candida albicans.

Whooping cough—An infectious disease of the
respiratory tract caused by a bacterium, Bordetella
pertussis.

non-hemolytic and alpha-hemolytic streptococci, some
Neisseria species, staphylococci, diphtheria and hemo-
philus organisms, pneumococci, yeasts, and Gram-nega-
tive rods.

Abnormal results

In addition to S. pyogenes, other disease agents may
be identified in the throat culture. Infectious agents that
can be identified include Candida albicans, which can
cause thrush; Corynebacterium diphtheriae, which can
cause diphtheria; and Bordetella pertussis, which can
cause whooping cough. In addition, the appearance of a
normal organism in very high numbers may also be
regarded as an abnormal result.
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Thromboangiitis obliterans see Buerger’s
disease

Thrombocyte count see Platelet count

I Thrombocytopenia
Definition

Thrombocytopenia is an abnormal drop in the num-
ber of blood cells involved in forming blood clots. These
cells are called platelets.

Description

Thrombocytopenia is a blood disease characterized
by an abnormally low number of platelets in the blood-
stream. The normal amount of platelets is usually
between 150,000 and 450,000 cells per microliter of
blood. A microliter is an amount equal to one one-mil-
lionth of a liter (a liter is almost equal to a quart). Platelet
numbers are counted by having a blood sample collected
and placing a measured amount of blood in a machine
called a cell counter. When the platelet number drops
below 150,000 cells per microliter of blood, this person
is said to be thrombocytopenic.

Causes and symptoms

Abnormal reductions in the number of platelets are
caused when abnormalities occur in any of the following
three processes: decreased platelet production by the
bone marrow; increased trapping of platelets by the
spleen; or a more rapid than normal destruction of
platelets. Persons with this condition easily bruise and
can have episodes of excess bleeding (a hemorrhage).

Platelets come from megakaryocytes, which are pro-
duced in the material located within the center cavity of
the bones (bone marrow). When abnormalities develop in
the marrow, the marrow cells can lose their ability to pro-
duce platelets in correct amounts. The result is a lower
than normal level of platelets in the blood. Drugs used in
cancer chemotherapy can cause the marrow to mal-
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Thrombocytopenia

function in this way, as can the presence of tumor cells in
the marrow itself.

Normally, the spleen holds about one-third of the
body’s platelets as part of this organ’s function to recycle
aging or damaged red blood cells (the cells that carry oxy-
gen in the blood). When liver disease or cancer of the spleen
is present, the spleen can enlarge, resulting in a greater num-
ber of platelets staying in the organ. This condition results in
abnormally low numbers of platelets in the blood.

Platelets can break down in unusually high amounts
in persons with abnormalities in their blood vessel walls;
with blood clots; or with man-made replacement heart
valves. Devices placed inside blood vessels to keep them
from closing (stents) due to weakened walls or fat build-
up can also cause platelets to break down. In addition,
infections and other changes in the immune system can
speed up the removal of platelets from the circulation.

Diagnosis

Thrombocytopenia is diagnosed by having a blood
sample taken and counting the platelets present in the
sample. However, accurately determining the medical
reason for this conditions is complex.

Once a low platelet count is verified, a careful eval-
uation of the function of the bone marrow and spleen are
necessary. Improper functioning of either or both of
these organs can cause thrombocytopenia. In addition,
the causes for the abnormal spleen or marrow function
must be investigated since different cancers, blood disor-
ders, or liver disease can be the true cause for the drop in
platelets found in the blood.

Treatment

If low platelet counts are caused by an enlarged
spleen, removal of the spleen can help raise the platelet
level, since the spleen is no longer there to capture the
platelets. However, proper treatment for what causes the
enlarged spleen is necessary as well.

Low platelet counts can indicate more serious condi-
tions. If a dysfunctional immune system is found to be
the cause for this condition, drugs like steroids or gamma
globulin can be used to help maintain platelet levels in
certain cases.

If low platelet levels are due to an abnormally low
level of platelet production, transfusions of platelets can
be given as well.

Prognosis

Thrombocytopenia can result in fatal bleeding, but it
also can indicate various other, more serious, cancers and
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Gamma globulin—One of a group of proteins
found in the blood that is involved in helping the
body fight infections.

Stent—A man-made surgical device, usually tube-
shaped, that is placed into a blood vessel to keep
it from closing.

Transfusion—The transfer of blood from one per-
son to another. Transfusions can be direct, in
which blood is transferred from the donor to the
recipient; or indirect, in which the blood is taken
from the donor, stored in a container, and then
given to the recipient.

disorders that affect the blood cells. This condition
requires thorough medical evaluation.

Prevention

There is no known way to prevent thrombocytopenia.
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I Thrombocytosis
Definition
Thrombocytosis is a blood disorder in which the

body produces a surplus of platelets (thrombocytes).
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Description

Thrombocytosis is an abnormally increased number
of platelets in the blood. Platelets are blood cells that
stick together, helping blood to clot. Thrombocytosis is a
condition that may have many causes.

Throbocytosis is classified as one of two types. Sec-
ondary thrombocytosis can be traced to another cause,
such as inflammation, severe bleeding, iron deficiency,
or some cancers. Primary thrombocytosis (or essential
thrombocythemia) is a single disease entity, with unique
clinical characteristics.

Causes and symptoms

The cause of essential thrombocytosis is unknown.
Secondary thrombocytosis may develop as a result of:

« acute hemorrhage or infection

* anemia

« arthritis and other chronic inflammations

* cancer

* exercise

« iron deficiency

 medication

* osteoporosis

« removal of the spleen (splenectomy)

* polycythemia vera (a disorder affecting other red blood
cells, as well as platelets)

* stress

* surgery

Symptoms

Two of every three patients who have thrombocyto-
sis do not have any symptoms of the disease at the time
of diagnosis. Younger patients may remain symptom-free
for years.

Enlargement of the spleen is detected in 60% of
patients with thrombocytosis. The liver may also be
enlarged. As many as half of all patients experience
bleeding from the skin, gums, or nose; and 20-50% have
some blockage of veins or arteries.

Other symptoms of thrombocytosis include:
« bloody stools
* bruising
* dizziness
« headache

 hemorrhage
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« prolonged bleeding after having surgery or after having
a tooth pulled

« redness or tingling of the hands and feet

» weakness. In rare instances, the lymph nodes become
enlarged

The highest platelet counts usually produce the most
severe symptoms. Younger patients (especially women)
may not have symptoms, even though their platelet
counts are very high.

Complications

Complications of thrombocytosis include stroke,
heart attack, and formation of blood clots in the arms
and legs.

A doctor should be notified whenever bleeding is
unexplained or prolonged or the patient develops:

« chest or leg pain
« confusion
* numbness

» weakness

Diagnosis

The patient’s symptoms suggest the presence of
thrombocytosis. Blood tests confirm the diagnosis.

Bone marrow aspiration (removal of a tissue sample
for microscopic examination) may also be performed.

Treatment

The key to treating secondary thrombocytosis is
treating the underlying condition.

Any patient who has thrombocytosis should be
encouraged not to smoke.

In young people who have no symptoms, this condi-
tion can remain stable for many years. These patients
should be monitored by a physician, but may not require
treatment.

Treatment for patients who do have symptoms
focuses on controlling bleeding, preventing the forma-
tion of blood clots, and lowering platelet levels. Treat-
ment for secondary thrombocytosis involves treating the
condition or disease responsible for excess platelet pro-
duction.

In 1997, the United States Food and Drug Adminis-
tration (FDA) approved the use of anagrelide HCI
(Agrylin) to reduce elevated platelet counts and decrease
the risk of clot formation. Some patients have benefited
from the use of hydroxyurea, an anti-cancer drug.
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Thrombolytic therapy

Low doses of aspirin may prevent clotting, but can
cause serious hemorrhages.

If drug therapy does not bring platelet counts down
to an acceptable level as rapidly as necessary, platelet-
pheresis may be performed. Usually combined with drug
therapy and used primarily in medical emergencies, this
procedure consists of:

» withdrawing blood from the patient’s body
« removing platelets from the blood

» returning the platelet-depleted blood to the patient

Prognosis

Many patients with thrombocytosis remain free of
complications for long periods. However, some patients
may die as a result of blood clots or uncontrolled bleeding.

Prevention

There is no known way to prevent thrombocytosis.

Resources
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tion: Home Edition. Whitehouse Station, NJ: Merck &
Co., Inc., 1997.

Harrison’s Principles of Internal Medicine. Ed. Anthony S.
Fauci, et al. New York: McGraw-Hill, 1997.

OTHER
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31 May 1998 <http://www.plsgroup.com.dg/2114a.htm>.

“Primary Thrombocythemia.” The Meck Page. 3 June 1998
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“Primary Thrombocythemia.” HealthAnswers.com 31 May
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Maureen Haggerty

Thromboembolism see Embolism

I Thrombolytic therapy
Definition

Thrombolytic therapy is the use of drugs that dis-
solve blood clots.

Purpose

When a blood clot forms in a blood vessel, it may
cut off or severely reduce blood flow to parts of the body
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that are served by that blood vessel. This can cause seri-
ous damage to those parts of the body. If the clot forms in
an artery that supplies blood to the heart, for example, it
can cause a heart attack. A clot that cuts off blood to the
brain can cause a stroke. Thrombolytic therapy is used to
dissolve blood clots that could cause serious, and possi-
bly life-threatening, damage if they are not removed.
Research suggests that when used to treat stroke, throm-
bolytic therapy can prevent or reverse paralysis and
other problems that otherwise might result.

Thrombolytic therapy also is used to dissolve blood
clots that form in tubes put into people’s bodies for med-
ical treatments, such as dialysis or chemotherapy.

Description

Thrombolytic therapy uses drugs called thrombolyt-
ic agents, such as alteplase (Activase), anistreplase (Emi-
nase), streptokinase (Streptase, Kabikinase), urokinase
(Abbokinase), and tissue plasminogen activator (TPA) to
dissolve clots. These drugs are given as injections, only
under a physician’s supervision.

Recommended dosage

The physician supervising thrombolytic therapy
decides on the proper dose for each patient. He or she will
take into account the type of drug, the purpose for which
it is being used, and in some cases, the patient’s weight.

Precautions

For thrombolytic therapy to be effective in treating
stroke or heart attack, prompt medical attention is very
important. The drugs must be given within a few hours of
the beginning of a stroke or heart attack. However, this
treatment is not right for every patient who has a heart
attack or a stroke. Only a qualified medical professional
can decide whether a thrombolytic agent should be used.
To increase the chance of survival and reduce the risk of
serious, permanent damage, anyone who has signs of a
heart attack or stroke should get immediate medical help.

Thrombolytic therapy may cause bleeding. Usually
this is not serious, but severe bleeding does occur in some
people. This is especially likely in older people. To lower
the risk of serious bleeding, people who are given this
drug should move around as little as possible and should
not try to get up on their own unless told to do so by a
health care professional. Following all the instructions of
the health care providers in charge is very important.

Thrombolytic therapy may be more likely to cause
serious bleeding in people who have certain medical con-
ditions or have recently had certain medical procedures.
Before being given a thrombolytic agent, anyone with
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any of these problems or conditions should tell the physi-
cian in charge about it:

« blood disease or current or past bleeding problems in
any part of the body

« heart or blood vessel disease

« stroke (recent or in the past)

« high blood pressure

« brain tumor or other brain disease

« stomach ulcer or colitis

« severe liver disease

« active tuberculosis

« recent falls, injuries, or blows to the body or head
« recent injections into a blood vessel

« recent surgery, including dental surgery

« tubes recently placed in the body for any reason
« recent delivery of a baby

In addition, anyone who has had a recent streptococ-
cal (strep) infection should tell the physician in charge.
Some thrombolytic agents may not work properly in peo-
ple who have just had a strep infection, so the physician
may want to use a different drug.

People who take certain medicines may be at greater
risk for severe bleeding when they are given a throm-
bolytic agent.

Women who are pregnant should tell the physician in
charge before being given a thrombolytic agent. There is a
slight chance that a woman who is given thrombolytic ther-
apy during the first spell months of pregnancy will have a
miscarriage. However, streptokinase and urokinase have
both been used without problems in pregnant women.

After being treated with thrombolytic therapy,
women who are breastfeeding should check with their
physicians before starting to breastfeed again.

Side effects

Anyone who has fever or who notices bleeding or
oozing from their gums, from cuts, or from the site where
the thrombolytic agent was injected should immediately
tell their health care provider.

People who are given thrombolytic therapy should
also be alert to the signs of bleeding inside the body and
should check with a physician immediately if any of the
following symptoms occur:

* blood in the urine
* blood or black, tarry stools

* constipation
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KEY TERMS

Arteries—Blood vessels that carry blood away
from the heart to the cells, tissues, and organs of

the body.

Blood clot—A hard mass that forms when blood
gels.

Chemotherapy—Treatment of an illness with
chemical agents. The term is usually used to
describe the treatment of cancer with drugs.

Dialysis—A process used in people whose kidneys
are not working well. By way of a filtering
machine, dialysis separates waste and other use-
less materials from the blood—a job the kidneys
usually do.

Paralysis—Loss of the ability to move one or more
parts of the body.

Stroke—A serious medical event in which blood
flow to the brain is stopped. This may be because
of a blood clot in an artery or because an artery
has burst. Strokes may cause paralysis and
changes in speech, memory, and behavior.

« coughing up blood

» vomiting blood or material that looks like coffee
grounds

* nosebleeds

« unexpected or unusually heavy vaginal bleeding
« dizziness

« sudden, severe, or constant headaches

« pain or swelling in the abdomen or stomach

« back pain or backache

« severe or constant muscle pain or stiffness

« stiff, swollen, or painful joints

Other side effects of thrombolytic agents are possible.
Anyone who has unusual symptoms during or after throm-
bolytic therapy should tell a health care professional.

Interactions

People who take certain medicines may be at greater
risk for severe bleeding when they receive a thrombolytic
agent. Anyone who is given a thrombolytic agent should
tell the physician in charge about all other prescription or
nonprescription (over-the-counter) medicines he or she is
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Thrombophlebitis

taking. Among the medicines that may increase the
chance of bleeding are:

« aspirin and other medicines for pain and inflammation
* blood thinners (anticoagulants)

« antiseizure medicines, such as Depakote (divalproex)
and Depakene (valproic acid)

« cephalosporins, such as cefamandole (Mandol), cefop-
erazone (Cefobid), and Cefotetan (Cefotan)

Also, anyone who has been treated with anistreplase
or streptokinase within the past year should tell the
physician in charge. These drugs may not work properly
if they are given again, so the physician may want to use
a different thrombolytic agent.

Nancy Ross-Flanigan

I Thrombophlebitis
Definition

Thrombophlebitis is the inflammation of a vein with
blood clot formation inside the vein at the site of inflam-
mation. Thrombophlebitis is also known as phlebitis,
phlebothrombosis, and venous thrombosis.

Description

There are two parts to thrombophlebitis, inflammation
of a vein and blood clot formation. If the inflammation
component is minor, the disease is usually called venous or
phlebothrombosis. Thrombophlebitis can occur in both
deep veins and superficial veins, but most often occurs in
the superficial veins of the extremities (legs and arms).
Most cases occur in the legs. When thrombophlebitis
occurs in a superficial vein, one that is near the surface of
the skin and is visible to the eye, the disease is called super-
ficial thrombophlebitis. Any form of injury to a blood ves-
sel can result in thrombophlebitis. In the case of superficial
thrombophlebitis, the blood clot usually attaches firmly to
the wall of the affected blood vein. Since superficial blood
veins do not have muscles that massage the veins, blood
clots in superficial veins tend to remain where they form
and seldom break loose. When thrombophlebitis occurs in
a deep vein, a vein that runs deep within muscle tissue, it is
called deep venous thrombosis. Deep venous thrombosis
presents the threat of producing blood clots that will break
loose to form emboli. These can lodge in other tissues
where they can block the blood supply, typically in the
lungs. This results in tissue damage and can sometimes be
serious or fatal; for example, pulmonary embolism.
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Causes and symptoms

The main symptoms are tenderness and pain in the
area of the affected vein. Redness and/or swelling may
also be seen. In the case of deep venous thrombosis,
there is more swelling than is caused by superficial
thrombophlebitis, and the patient may experience muscle
stiffness in the affected area. There are many causes of
thrombophlebitis. The main causes can be grouped into
three categories; injury to blood veins, increased blood
clotting, and blood stasis. When blood veins are dam-
aged, collagen in the blood vein wall is exposed.
Platelets respond to collagen by initiating the clotting
process. Damage to a vein can occur as a consequence of
indwelling catheters, trauma, infection, Buerger’s dis-
ease, or the injection of irritating substances. Increased
tendency of the blood to clot can be caused by malignant
tumors, genetic disorders, and oral contraceptives. Sta-
sis, in which the blood clots due to decreased blood flow
in an area, can happen following surgery, as a conse-
quence of varicose veins, as a complication of postpar-
tum states, and following prolonged bed rest. In the case
of prolonged bed rest, blood clots form because of inac-
tivity, which allows blood to move sluggishly and stag-
nate (collect) in blood veins. This can lead to blood clots.
These clots (also called emboli) are sometimes released
when the patient stands up and resumes activity. This can
present a problem if the emboli lodge in vital organs. In
the case of postpartum patients, a fever developing four
to 10 days after delivery may indicate thrombophlebitis.

Diagnosis

In superficial thrombophlebitis, the location of the
clot can sometimes be seen by the unaided eye. Blood
clots are hard and can usually be detected by a physician
using palpation (massage). Deep venous thrombosis
requires specialized diagnostic instruments to detect the
blood clot. Among the instruments a physician may use
are ultrasound and x ray, coupled with dye injection
(venogram).

Treatment

Superficial thrombophlebitis usually resolves with-
out treatment. If treatment of superficial throm-
bophlebitis is given, it is usually limited to the applica-
tion of heat or anti-inflammatory drugs, like aspirin or
ibuprofen, which also help to relieve the pain. It can take
from several days to several weeks for the clot to resolve
and the symptoms to completely disappear. Rarely, anti-
coagulant drugs may be administered. Deep venous
thrombosis is a serious condition and is treated with anti-
coagulant drugs and by keeping the affected limb elevat-
ed. The primary objective in treating deep venous throm-
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bosis is prevention of a pulmonary embolism. The
patient usually is hospitalized during initial treatment.
The prescribed anticoagulant drugs limit the ability of
blood clots to grow and new clots to form. Sometimes, a
drug that dissolves blood clots is administered. These
drugs must be used with caution because, as the clot dis-
solves, it may release from the site where it formed and
become an embolus. Surgery may be used if the affected
vein is likely to present a long term threat of producing
blood clots that will release emboli. When superficial
thrombophlebitis occurs in the groin, where the superfi-
cial veins join the deep veins, the threat of emboli is pre-
sent. In this case, blood clots formed in the superficial
veins can extend into the much larger deep vein where
they break off and are released into the blood stream. The
affected veins are either removed or tied off to prevent
the release of the blood clots. Tying off superficial blood
veins is an outpatient procedure that can be performed
with local anesthesia. The patient is capable of immedi-
ately resuming normal activities.

Prognosis

Superficial thrombophlebitis seldom progresses to a
serious medical complication, although non-lethal
embolisms may be produced. Deep venous thrombosis
may lead to embolism, especially pulmonary embolism.
This is a serious consequence of deep venous thrombo-
sis, and is sometimes fatal.

Resources

BOOKS

Alexander, R. W., R. C. Schlant, and V. Fuster, eds. The Heart.
9th ed. New York: McGraw-Hill, 1998.

Berkow, Robert, ed. Merck Manual of Medical Information.
‘Whitehouse Station, NJ: Merck Research Laboratories,
1997.

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

John T. Lohr, PhD

Thrush see Candidiasis
Thymol see Antiseptics

I Thymoma
Definition

Thymomas are the most common tumor of the thy-
mus.
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KEY TERMS

Emboli, embolus—Emboli is the plural form of
embolus. Embolus is any mass of air, blood clot, or
foreign body that travels through the blood stream
and is capable of lodging in smaller blood vessels
where they obstruct the blood flow to that vessel.

Embolism—The obstruction of a blood vessel by a
blot clot.

Phlebitis—Inflammation of a vein.

Thrombus—A blood clot that forms within a blood
vessel or the heart.

Description

The thymus is located in the upper chest just below
the neck. It is a small organ that produces certain types of
white blood cells before birth and during childhood.
These white blood cells are called lymphocytes and are
an important part of the body‘s immune system. Once
released from the thymus, lymphocytes travel to lymph
nodes where they help to fight infections. The thymus
gland becomes smaller in adulthood and is gradually
taken over by fat tissue.

Although rare, thymomas are the most common
type of thymic cancer. They arise from thymic epithe-
lial cells, which make up the covering of the thymus.
Thymomas frequently contain lymphocytes, which are
noncancerous. Thymomas are classified as either nonin-
vasive (previously called “benign”) or invasive (previ-
ously called “malignant”). Noninvasive thymomas are
those in which the tumor is encapsulated and easy to
remove. Invasive thymomas have spread to nearby struc-
tures (such as the lungs) and are difficult to remove.
Approximately 30% to 40% of thymomas are of the
invasive type.

Thymoma affects men and women equally. It is usu-
ally diagnosed between the ages of 40 and 60 years. Thy-
momas are uncommon in children.

Causes and symptoms

The cause of thymoma is unknown. Cancer is
caused when the normal mechanisms that control cell
growth become disturbed, causing the cells to continual-
ly grow without stopping. This is caused by damage to
the DNA in the cell.

Approximately 40% of the patients diagnosed with
thymoma have no symptoms. The symptoms in the
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remaining 60% of patients are caused by pressure from
the enlarged thymus on the windpipe (trachea) or blood
vessels, or by paraneoplastic syndromes. Paraneoplastic
syndromes are collections of symptoms in cancer
patients that cannot be explained by the tumor. Seventy-
one percent of thymomas are associated with paraneo-
plastic syndromes. The most common syndromes relat-
ed to thymoma are pure red cell aplasia (having abnor-
mally low levels of red blood cells), myasthenia gravis
(a muscular disorder), and hypogammaglobulinemia
(having abnormally low levels of antibodies). These
conditions are autoimmune diseases—those in which
the body mounts an attack against certain normal cells
of the body.

Symptoms of thymoma may include:
» shortness of breath
« swelling of the face
* coughing
* chest pain

» muscle weakness (especially in the eyes, neck, and
chest, causing problems with vision, swallowing, and
breathing)

» weakness
« dizziness
» shortness of breath

- fatigue

Diagnosis

The physician will conduct a complete physical
exam. He or she may be able to feel a fullness in the
lower neck region. Routine blood tests may be per-
formed. Imaging studies are necessary because the
symptoms of thymoma can be caused by many other dis-
eases. Thymomas can be identified by chest x ray, mag-
netic resonance imaging, and computed tomography.

A biopsy may be performed, in which a small sam-
ple of the tumor is removed and examined under the
microscope. However, because of the risk of “seeding”
cancerous cells, biopsies are not routinely performed.
There are a few different methods to biopsy a thymoma.
For a mediastinoscopy, a wand-like lighted camera
(endoscope) and special instruments are passed through a
small cut in the lower neck. The surgeon can see the
tumor on a monitor and can cut off small samples for
microscopic analysis. Mediastinoscopy is performed
under general anesthesia. Alternatively, a needle biopsy
will be taken in which a long needle is passed through
the skin and into the tumor. Fine needle biopsy uses a
thin needle and larger-core needle biopsy uses a wider
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needle. Needle biopsies may be performed in conjunc-
tion with CT imaging.

Patients who are having difficulty breathing may
have a bronchoscopy performed to examine the wind
pipe. An endoscope, in this case a bronchoscope, is
inserted through the mouth and into the windpipe. The
physician will look for tumors and may perform biop-
sies.

Treatment
Clinical staging

There is more than one type of staging system for
thymoma; but the Masaoka system, a surgical staging
system developed in 1981, is used most often. Thymoma
is categorized into four stages (I, II, III, and IV), which
may be further subdivided (A and B) based on the
spread of cancerous tissue. The Masaoka staging system
is as follows:

« Stage I. The thymoma lies completely within the thy-
mus.

« Stage II. The thymoma has spread out of the thymus
and invaded the outer layer of the lung (pleura) or near-
by fatty tissue.

« Stage III. The thymoma has spread to other neighboring
tissues of the upper chest, including the outer layer of
the heart (pericardium), the lungs, or the heart‘s main
blood vessels.

« Stage IVA. The thymoma has spread throughout the
pericardium and/or the pleura.

» Stage IVB. The thymoma has spread to organs in other
parts of the body.

In 1999, the World Health Organization (WHO)
adopted a new classification system for thymic tumors.
This system is a histologic classification, which means
that it is based on the microscopic features of the cells
that make up the tumor. The WHO classification system
ranks thymomas into types A, AB, B1, B2, B3, and C, by
increasing severity.

The treatment for thymoma depends on the stage of
cancer and the patients overall health. Because thymo-
mas are so rare, there are no defined treatment plans.
Treatment options include surgery, radiation therapy,
and/or chemotherapy. Surgical removal of the tumor is
the preferred treatment. Surgery is often the only treat-
ment required for stage I tumors. Treatment of thymoma
often relieves the symptoms caused by paraneoplastic
syndromes.

A treatment that is intended to aid the primary treat-
ment is called adjuvant therapy. For instance, chemother-
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apy may be used along with surgery to treat thymoma.
Stages II, III, and IV thymomas are often treated with
surgery and some form of adjuvant therapy.

Surgery

Thymoma may be treated by surgically removing
(resecting) the tumor and some of the nearby healthy tis-
sue. Removal of the entire thymus gland is called a
thymectomy. Surgery on the thymus is usually performed
through the chest wall by splitting open the breast bone
(sternum), a procedure called a median sternotomy.
When complete removal of the tumor is impossible, the
surgeon will remove as much of the tumor as possible
(debulking surgery, subtotal resection). In these cases, If
the tumor has spread, surgery may include removal of
such other tissues as the pleura, pericardium, blood ves-
sels of the heart, lung, and nerves.

Radiation therapy

Radiation therapy uses high-energy radiation from x
rays and gamma rays to kill the cancer cells. Radiation
given from a machine that is outside the body is called
external radiation therapy. Radiation therapy is often
used as adjuvant therapy following surgery to reduce the
chance of cancer recurrence. Radiation may be used to
kill cancer cells in cases in which the tumor was only
partially removed. It may be used before surgery to
shrink a large tumor. Radiation therapy is not very effec-
tive when used alone, although it may be used alone
when the patient is too sick to withstand surgery.

The skin in the treated area may become red and dry
and may take as long as a year to return to normal. Radi-
ation to the chest may damage the lung, causing short-
ness of breath and other breathing problems. Also, the
tube that goes between the mouth and stomach (esopha-
gus) may be irritated by radiation, causing swallowing
difficulties. Fatigue, upset stomach, diarrhea, and nau-
sea are also common complaints of patients having radia-
tion therapy. Most side effects go away about two to
three weeks after radiation therapy has ended.

Chemotherapy

Chemotherapy uses anticancer drugs to kill the
cancer cells. The drugs are given by mouth (orally) or
intravenously. They enter the bloodstream and can
travel to all parts of the body. Chemotherapy may be
given before surgery to shrink a tumor, which is called
neoadjuvant therapy. Thymoma cells are very sensitive
to anticancer drugs, especially cisplatin, doxorubicin,
and ifosfamide. Generally, a combination of drugs is
given because it is more effective than a single drug in
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treating cancer. Corticosteroids are also used to treat
thymoma.

The side effects of chemotherapy are significant;
and include stomach upset, vomiting, appetite loss, hair
loss (alopecia), mouth sores, and fatigue. Women may
experience vaginal sores, menstrual cycle changes, and
premature menopause. There is also an increased
chance of infections.

Alternative treatment

Although alternative and complementary therapies
are used by many cancer patients, very few controlled
studies on the effectiveness of such therapies exist.
Mind-body techniques such as prayer, biofeedback,
visualization, meditation, and yoga, have not shown any
effect in reducing cancer; but they can reduce stress and
lessen some of the side effects of cancer treatments. Ger-
son, macrobiotic, orthomolecular, and Cancell therapies
are ineffective treatments for cancer.

Clinical studies of hydrazine sulfate found that it had
no effect on cancer and even worsened the health and
well-being of the study subjects. One clinical study of the
drug amygdalin (Laetrile) found that it had no effect on
cancer. Laetrile can be toxic and has caused deaths. Shark
cartilage has been studied as a cancer treatment and is
presently being studied by the FDA in clinical studies.
Although the results are mixed, clinical studies suggest
that melatonin may increase the survival time and quality
of life for cancer patients.

Selenium, in safe doses, may delay the progression
of cancer. Laboratory and animal studies suggest that
curcumin, the active ingredient of turmeric, has anti-
cancer activity. Maitake mushrooms may boost the
immune system, according to laboratory and animal
studies. The results of laboratory studies suggest that
mistletoe has anticancer properties; however, clinical
studies have not been conducted in the United States yet.

Prognosis

The five-year survival rates for thymomas are 96%
for stage I, 86% for stage 11, 69% for stage 111, and 50%
for stage IV. Thorough (radical) surgery is associated
with a longer survival rate. Almost 15% of thymoma
patients develop a second cancer.

Thymomas rarely spread (metastasize) outside of
the chest cavity. Metastasis is usually limited to the pleu-
ra. Invasive thymomas are prone to recurrence, even 10
to 15 years following surgery. The recurrence rates are
drastically reduced and the five-year survival rates are
drastically increased in patients who receive adjuvant
radiation therapy.
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KEY TERMS

Adjuvant therapy—A treatment that is intended to
aid the primary treatment. Adjuvant treatments for
thymic cancer are radiation therapy and
chemotherapy.

Invasive—A descriptive term for thymoma that has
spread beyond the outer wall of the thymus.

Lymphocyte—A type of white blood cell that is
found in the thymus.

Neoadjuvant therapy—Radiation therapy or
chemotherapy used to shrink a tumor before surgi-
cal removal of the tumor.

Paraneoplastic syndrome—A set of symptoms that
is associated with cancer but is not directly caused
by the cancer.

Pleura—The outer covering of the lungs.

Prevention

Because there are no known risk factors for the
development of thymoma, there are no preventive mea-
sures. However, there may be an association between
thymic cancer and exposure of the chest to radiation.
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I Thyroid biopsy
Definition

The thyroid biopsy is a procedure in which a sample
of thyroid tissue is withdrawn for laboratory examina-
tion. The sample can be withdrawn through a needle or a
surgical incision may be made to obtain a piece of thy-
roid tissue.

Purpose

The test is generally performed when a lump or a
nodule is detected in the thyroid. The test may also be
ordered if the thyroid gland is enlarged and the cause is
not apparent. The biopsy is usually a test for thyroid
cancer.

Precautions

A patient with a bleeding disorder should not have a
biopsy unless the bleeding problem can be corrected by a
transfusion of the cells that cause blood to clot
(platelets).

Description

The thyroid is a butterfly-shaped gland located at
the base of the neck. It produces thyroxine, a hormone
that plays a very crucial role in regulating the metabo-
lism of the body and controlling several vital functions,
such as the heart beat, blood pressure, and body temper-
ature. The thyroid also regulates childhood growth and
development.

A thyroid biopsy is usually ordered when a pain-
less lump or a nodule is detected, either by the patient
or by a doctor during a routine physical examination.
A biopsy is the only test that can accurately determine
whether the lump is non-cancerous (benign) or cancer-
ous (malignant). The biopsy can be performed in sever-
al ways.

The “fine needle aspiration” (FNA) can be done in
the doctor’s office. An anesthetic is not usually given.
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The patient will be asked to lie on his or her back. A pil-
low will be placed under the shoulders and the neck will
be extended. The biopsy site will be cleansed with a ster-
ile antiseptic solution. A thin needle will be inserted into
the thyroid, and a sample of thyroid cells and some fluid
will be collected. The needle will be quickly withdrawn.
Pressure will be applied at the biopsy site to stop the
bleeding and a bandage may be used to cover the area.
The test takes three to five minutes.

For “large needle biopsy,” a mild sedative may be
given an hour before the procedure, to relax the
patient. The patient will be asked to lie on his or her
back, with the head tipped back and the neck extended.
The biopsy site will be thoroughly cleansed and the
physician will inject a local anesthetic. A small inci-
sion (about 1 inch) will be made in the skin. The biop-
sy needle will be inserted through the incision into the
thyroid. A sample of tissue will be removed and the
needle withdrawn. Pressure is applied at the biopsy site
to stem the bleeding and a bandage applied. This test
takes five to ten minutes.

The “open incisional biopsy” is done in an operat-
ing room by a surgeon. The patient will be given a gen-
eral anesthetic. A sedative will be given an hour before
the procedure to relax the patient. An intravenous line
will be placed in the arm for infusion of fluids or
drugs. An endotracheal tube will be inserted through
the mouth into the lungs for administering anesthetic
gases. After the patient is anesthetized, a small incision
is made in the neck. Either the whole thyroid or a part
of it is removed. If only a portion is being removed, the
surgeon may send a small piece of remaining tissue to
the laboratory for immediate testing while the patient
is still on the operating table. If the pathologist’s report
comes back stating that cancer is present in the
remaining tissue, the entire thyroid is removed. The
incision is closed with stitches. The whole procedure
may take about an hour.

Preparation

The doctor should be informed of any allergies to
medications and every medication the patient is taking. If
the patient is pregnant, the doctor should be told.

The patient will be asked to sign the necessary con-
sent forms. If a needle biopsy is done, no special prepara-
tion is needed. If a large needle biopsy is being done, the
doctor may order some tests to determine the clotting
ability of the blood. If an open incisional biopsy is being
done, a general anesthetic is required and the patient will
be asked to refrain from eating or drinking anything 8-12
hours before the test.
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Aftercare

The needle used in fine needle aspiration is so thin,
the whole procedure feels like a quick injection. There is
no pain or tenderness at the site after the test. In large
needle biopsy, a stinging needle prick may be felt when
the local anesthetic is injected. The site may be sore for a
few hours and tender for a day or two after the test.

In the open incisional biopsy, the patient will feel
nothing during the procedure, because of the effects of
the anesthetic and the sedative. However, the anesthetic
may cause the patient to feel drowsy for several hours
after the procedure. The anesthetic may also cause the
patient to experience some fatigue, and general aches
and pains for a day or two after the procedure. The endo-
tracheal tube may make the throat feel mildly sore. If
there is swelling at the biopsy site or if the patient devel-
ops a fever, the doctor should be notified immediately.

Risks

No risks are associated with fine needle aspiration.
Large needle biopsy may cause bleeding into the thyroid
gland. There is a small risk that the anesthetic used in open
surgical biopsy may cause a life-threatening reaction.

Normal results

The normal appearance and architecture of the thy-
roid cells indicate that no cancer cells are present in the
thyroid tissue.

Abnormal results

Any abnormalities of the thyroid tissue cells may
indicate cancer, benign tumors, or some other thyroid
disease. If cancer is suspected, the pathologist may do
some more testing to identify the extent of the cancer so
that it can be treated appropriately.

Resources

BOOKS

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

Sobel, David S., and Tom Ferguson. The People’s Book of
Medical Tests. New York: Summit Books, 1985.

ORGANIZATIONS

American Thyroid Association, Inc. Montefiore Medical Cen-
ter, 111 East 210th St., Bronx, NY 10467. <http://thyroid.
org>.

Thyroid Foundation of America, Inc. Ruth Sleeper Hall, RSL
350, 40 Parkman St., Boston, MA 02114-2698. (800) 832-
8321.

Lata Cherath, PhD
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Thyroid cancer

KEY TERMS

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

Endotracheal tube—A hollow tube that is inserted
into the windpipe (trachea), leading to the lungs.

Pathologist—A doctor who specializes in the
diagnosis of disease by studying cells and tissues
under a microscope.

I Thyroid cancer
Definition

Thyroid cancer is a disease in which the cells of the
thyroid gland become abnormal, grow uncontrollably,
and form a mass of cells called a tumor.

Description

Thyroid cancer is grouped into four types based on
how its cells appear under a microscope. The types are
papillary, follicular, medullary and anaplastic thyroid
cancers. They grow at different rates and can spread to
other parts of the body if left untreated.

The thyroid is a hormone-producing butterfly-shaped
gland located in the neck at the base of the throat. It has
two lobes, the left and the right. The thyroid uses iodine, a
mineral found in some foods, to make several of its hor-
mones. Thyroid hormones regulate essential body
processes such as heart rate, blood pressure, body temper-
ature, metabolism; and affect the nervous system, muscles
and other organs. These hormones also play an important
role in regulating childhood growth and development.

Diseases of the thyroid gland affect millions of
Americans. The most common diseases of the thyroid are
either hyperthyroidism (Graves’ disease) or hypothy-
roidism, an overactive or an underactive gland, respec-
tively. Sometimes lumps or masses may develop in the
thyroid, and although most (ninety-five percent) of these
lumps or nodules are noncancerous (benign), all thyroid
lumps should be taken seriously. The American Cancer
Society estimates that the approximately 17,200 new
cases of thyroid cancer that occur in the United States
account for 1% of all cancers.

Women are three times more likely to develop thy-
roid cancer than men. Although the disease affects
teenagers and young adults, most people that develop
thyroid cancer are over 50 years of age.
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Causes and symptoms

The exact cause of thyroid cancer is not known; but
it is more common in whites than in African Americans.
Radiation was used in the 1950s and 1960s to treat acne
and to reduce swelling in infections of the tonsils, ade-
noids and lymph nodes. It has been proven that this
exposure is a risk factor for thyroid cancer. In some
areas of the world, diets are low in iodine. Papillary and
follicular cancers occur more frequently in these areas.
Iodine deficiency is not a large problem in the United
States because iodine is added to table salt and other
foods. Approximately 7% of thyroid cancers are caused
by the alteration (mutation) of a gene called the RET
gene, which can be inherited.

Symptoms are rare so the lump is not usually painful.
The symptoms of thyroid nodules are:

« a lump or nodule that can be felt in the neck is the most
frequent sign of thyroid cancer

« the lymph nodes may be swollen and the voice may
become hoarse because the tumor presses on the nerves
leading to the voice box

* some patients experience a tight or full feeling in the
neck and have difficulty breathing or swallowing

Diagnosis

Physicians use several tests to confirm the suspi-
cion of thyroid cancer, to identify the size and location
of the lump and to determine whether the lump is non-
cancerous (benign) or cancerous (malignant). Blood
tests such as the thyroid stimulating hormone (TSH)
test check thyroid function. These are drawn by a tech-
nician with a needle and take a few minutes. It takes
several days to be interpreted by a pathologist. Calci-
tonin is produced by the C cells (parafollicular cells) of
the thyroid gland when the parafollicular cells of the
thyroid become cancerous. Blood calcitonin levels are
used to confirm the diagnosis of medullary thyroid can-
cer if it is suspected.

Computed tomography scan (CT scan) or an ultra-
sonography (ultrasound scan) are imaging tests used to
produce a picture of the thyroid and usually last less than
one hour. A radiologist usually interprets the results
within 24 hours. In ultrasonography, high-frequency
sound waves are bounced off the thyroid. The pattern of
echoes that is produced by these waves is converted into
a computerized image on a television screen. This test
can determine whether the lumps found in the thyroid are
benign fluid-filled cysts or solid malignant tumors.

A radioactive scan may take several hours and can
be used to identify any abnormal areas in the thyroid
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by giving the patient a very small amount of radioac-
tive iodine, which can either be swallowed or injected
into the thyroid. Since the thyroid is the only gland in
the body that absorbs iodine, the radioactive iodine
accumulates there. An x-ray image can then be taken
or an instrument called a “scanner” can be used to
identify areas in the thyroid that do not absorb iodine
normally. These abnormal spots are called “cold
spots” and further tests are performed to check
whether the cold spots are benign or malignant
tumors. If a significant amount of radioactive iodine is
concentrated in the nodule, then it is termed “hot” and
is usually benign. Again a radiologist interprets the
results within a day.

The most accurate diagnostic tool for thyroid cancer
is a biopsy. In this process a sample of thyroid tissue is
withdrawn and examined under a microscope by a
pathologist. This usually takes a day or so. The tissue
samples can be obtained either by drawing out a sample
of tissue through a needle (needle biopsy) or by surgical
removal of the nodule (surgical biopsy). A needle biopsy
takes a few minutes and can be done by any trained
physician, usually a radiologist. The surgical biopsy is
done by a surgeon under general anesthesia with the help
of an anesthesiologist and will take a few hours. If thy-
roid cancer is diagnosed, further tests may be done to
learn about the stage of the disease and help doctors plan
appropriate treatment.

Treatment

The aggressiveness of each type of thyroid cancer is
different. Cancer staging considers the size of the tumor,
whether it has grown into surrounding lymph nodes and
whether it has spread to distant parts of the body (metas-
tasized). Age and general health status are also taken into
account. In patients less than 45 years old there are only
two stages. I papillary or follicular type thyroid cancer,
stage I refers to patients without evidence of cancer that
has spread to the body. Stage II refers to patients with
spread of cancer outside the thyroid gland. In patients
over 45, patients with tumors smaller than one cm are
classified as stage I, those with tumors not broken
through the capsule (covering) of the thyroid belong to
stage II, those with tumors outside the capsule or lymph
node involvement are called stage III and those with
spread outside the thyroid area are stage IV. In
medullary-type thyroid cancer, stage I and IV are the
same. Stage II consists of patients with tumors greater
than one cm and stage III comprises patients with lymph
node involvement.

The papillary type (60-80% of all thyroid cancers)
is a slow-growing cancer that develops in the hormone-
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A gamma scan of the human thyroid gland revealing cancer.
(Custom Medical Stock Photo. Reproduced by permission.)

producing cells (that contain iodine) and can be treated
successfully. The follicular type (30-50% of thyroid
cancers) also develops in the hormone-producing cells,
has a good cure rate but may be difficult to control if
the cancer invades blood vessels or grows into nearby
structures in the neck. The medullary type (5—7% of all
thyroid cancers) develops in the parafollicular cells
(also known as the C cells) that produce calcitonin, a
hormone that does not contain iodine. Medullary thy-
roid cancers are more difficult to control because they
often spread to other parts of the body. The fourth type
of thyroid cancer, anaplastic (2% of all thyroid can-
cers), is the fastest growing and is usually fatal because
the cancer cells rapidly spread to the different parts of
the body.

More than 90% of patients who are treated for papil-
lary or follicular cancer will live for 15 years or longer
after the diagnosis of thyroid cancer. Eighty percent of
patients with medullary thyroid cancer will live for at
least 10 years after surgery. Only 3—17% of patients with
anaplastic cancer survive for five years.

Like most cancers, cancer of the thyroid is best treat-
ed when it is found early by a primary physician. Treat-
ment depends on the type of cancer and its stage. Four
types of treatment are used: surgical removal, radiation
therapy, hormone therapy and chemotherapy. Surgical
removal is the usual treatment if the cancer has not
spread to distant parts of the body.

The surgeon may remove the side or lobe of the thy-
roid where the cancer is found (lobectomy) or all of it
(total thyroidectomy). If the adjoining lymph nodes are
affected, they may also be removed during surgery.
When the thyroid gland is removed and levels of thyroid
hormones decrease, the pituitary gland starts to produce
TSH that stimulates the thyroid cells to grow.
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Thyroid cancer

A radiation-oncologist uses radiation therapy with
high-energy x-rays to kill cancer cells and shrink tumors.
The radiation may come from a machine outside the
body (external beam radiation), or the patient may be
asked to swallow a drink containing radioactive iodine.
Because the thyroid cells take up iodine, the radioactive
iodine collects in any thyroid tissue remaining in the
body and kills the cancer cells. A hematologist-oncolo-
gist uses chemotherapy either as a pill or an injection
through a vein in the arm.

Alternative treatment

Hormone therapy uses hormones after surgery to
stop this growth and the formation of new cancerous thy-
roid cells. To prevent cancerous growth, the natural hor-
mones that are produced by the thyroid are taken in the
form of pills. Thus, their levels remain normal and inhibit
the pituitary gland from making TSH. If the cancer has
spread to other parts of the body and surgery is not possi-
ble, hormone treatment is aimed at killing or slowing the
growth of cancer cells throughout the body.

A powerful phytochemical, lycopene, gives toma-
toes their red color and appears to act as an antioxidant
in the body, repairing damaged cells and scavenging
free radicals, the molecules responsible for most types
of degenerative diseases and aging. Antioxidants such
as lycopene help inhibit DNA oxidation, which can
lead to certain forms of cancer. Lycopene is a normal
constituent of human blood and tissues, where it is
found in greater concentrations than beta-carotene or
any other carotenoid. Tomatoes, including cooked or
processed tomatoes, tomato juices, soups, sauces, paste
and ketchup, contain more lycopene than any other
food. Guava, rose hip, watermelon and grapefruit also
contain lycopene.

Other antioxidants are: vitamin E (Dosage: 400 TU
daily), vitamin C (Dosage: 1,000 to 4,000 mg daily),
beta carotene (Dosage: 15 mg (25,000 IU) daily), lutein
(Dosage: 6 to 20 mg daily), pycnogenol (Dosage: 25 to
50 mg daily), green tea (Dosage: 300 to 400 mg of green
tea polyphenols daily), grape-seed extract (Dosage: 100
mg daily), alpha lipoic acid (Dosage: 50 to 200 mg
daily), N-acetylcysteine (Dosage: 600 mg daily) and
selenium (Dosage: 200 to 400 mcg daily). Pregnant
women should consult a physician before taking any
medication.

Prevention

Because most people with thyroid cancer have no
known risk factor, it is not possible to completely prevent
this disease. However, inherited cases of medullary thy-
roid cancer can be prevented if radiation to the neck is
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KEY TERMS

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

Calcitonin—A hormone produced by the parafol-
licular cells (C cells) of the thyroid. The main func-
tion of the hormone is to regulate calcium levels
in body serum.

Chemotherapy—Treatment of cancer with syn-
thetic drugs that destroy the tumor either by
inhibiting the growth of the cancerous cells or by
killing them.

Hormone therapy—Treatment of cancer by
inhibiting the production of such hormones as
testosterone and estrogen.

Hyperthyroidism—A condition in which the thy-
roid is overactive due to overstimulation of the
thyroid cells.

Hypothyroidism—A condition in which the thy-
roid gland is underactive.

Lobectomy—A surgical procedure that removes
one lobe of the thyroid.

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

Total thyroidectomy—A surgical procedure that
removes the entire thyroid gland.

avoided. If a family member has had this disease, the rest
of the family can be tested and treated early. The Nation-
al Cancer Institute recommends that a doctor examine
anyone who has received radiation to the head and neck
during childhood at intervals of one or two years. The
neck and the thyroid should be carefully examined for
any lumps or enlargement of the nearby lymph nodes.
Ultrasound may also be used to screen for the disease in
people at risk for thyroid cancer.

Resources

BOOKS

Current Surgical Therapy. 6th ed. Ed. John L. Cameron. Har-
court Brace, 1998.

Harrison’s Principles of Internal Medicine. 13th ed. Ed.
Eugene Braunwald, et al. McGraw-Hill, 1995.

Schwartz Principles of Surgery. 6th ed. Ed. Seymour Schwartz,
et al. McGraw-Hill, 1998.
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ORGANIZATIONS
National Cancer Institute—Cancernet. <http://www.ilil.nci.
gov/index.html>.

Kulbir Rangi, DO

Thyroid drugs see Thyroid hormones

I Thyroid function tests
Definition

Thyroid function tests are blood tests used to evalu-
ate how effectively the thyroid gland is working. These
tests include the thyroid-stimulating hormone test (TSH),
the thyroxine test (T,), the triiodothyronine test (T;), the
thyroxine-binding globulin test (TBG), the triiodothyro-
nine resin uptake test (T;RU), and the long-acting thyroid
stimulator test (LATS).

Purpose
Thyroid function tests are used to:

« help diagnose an underactive thyroid (hypothyroidism)
and an overactive thyroid (hyperthyroidism)

« evaluate thyroid gland activity

» monitor response to thyroid therapy

Precautions

Thyroid treatment must be stopped one month
before blood is drawn for a thyroxine (T,) test.

Steroids, propranolol (Inderal), cholestyramine
(Questran), and other medications that may influence
thyroid activity are usually stopped before a triiodothyro-
nine (T,) test.

Estrogens, anabolic steroids, phenytoin, and thyroid
medications may be discontinued prior to a thyroxine-
binding globulin (TBG) test. The laboratory analyzing the
blood sample must be told if the patient cannot stop tak-
ing any of these medications. Some patients will be told
to take these medications as usual so that the doctor can
determine how they affect thyroxine-binding globulin.

Patients are asked not to take estrogens, androgens,
phenytoin (Dilantin), salicylates, and thyroid medications
before having a triiodothyronine resin uptake (T;RU) test.

Prior to taking a long-acting thyroid stimulant
(LATYS) test, the patient will probably be told to stop tak-
ing all drugs that could affect test results.
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Description

Most doctors consider the sensitive thyroid-stimulat-
ing hormone (TSH) test to be the most accurate measure
of thyroid activity. By measuring the level of TSH, doc-
tors can determine even small problems in thyroid activi-
ty. Because this test is sensitive, abnormalities in thyroid
function can be determined before a patient complains of
symptoms.

TSH “tells” the thyroid gland to secrete the hor-
mones thyroxine (T,) and triiodothyronine (T;). Before
TSH tests were used, standard blood tests measured lev-
els of T, and T, to determine if the thyroid gland was
working properly. The triiodothyrine (T;) test measures
the amount of this hormone in the blood. T, is normally
present in very small amounts, but has a significant
impact on metabolism. It is the active component of thy-
roid hormone.

The thyroxine-binding globulin (TBG) test measures
blood levels of this substance, which is manufactured in
the liver. TBG binds to T; and T,, prevents the kidneys
from flushing the hormones from the blood, and releases
them when and where they are needed to regulate body
functions.

The triiodothyronine resin uptake (T;RU) test mea-
sures blood T, levels. Laboratory analysis of this test
takes several days, and it is used less often than tests
whose results are available more quickly.

The long-acting thyroid stimulator (LATS) test
shows whether blood contains long-acting thyroid stimu-
lator. Not normally present in blood, LATS causes the
thyroid to produce and secrete abnormally high amounts
of hormones.

It takes only minutes for a nurse or medical techni-
cian to collect the blood needed for these blood tests. A
needle is inserted into a vein, usually in the forearm, and
a small amount of blood is collected and sent to a labora-
tory for testing. The patient will usually feel minor dis-
comfort from the “stick” of the needle.

Preparation

There is no need to make any changes in diet or
activities. The patient may be asked to stop taking certain
medications until after the test is performed.

Aftercare

Warm compresses can be used to relieve swelling or
discomfort at the site of the puncture. With a doctor’s
approval, the patient may start taking medications
stopped before the test.
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Thyroid function tests

Normal results

Not all laboratories measure or record thyroid hor-
mone levels the same way. Each laboratory will provide
arange of values that are considered normal for each test.
Some acceptable ranges are listed below.

TSH
Normal TSH levels for adults are 0.5-5.0 mU/L.

T,

Normal T, levels are:
¢ 10.1-2.0 ug/dl at birth
* 7.5-16.5 ug/dl at one to four months
* 5.5-14.5 ug/dl at four to 12 months
* 5.6-12.6 ug/dl at one to six years
*4.9-11.7 ug/dl at six to 10 years
*4-11 ug/dl at 10 years and older.

Levels of free T, (thyroxine not attached to TBG) are
higher in teenagers than in adults.

Normal T, levels do not necessarily indicate normal
thyroid function. T, levels can register within normal
ranges in a patient who:

* is pregnant
« has recently had contrast x rays

« has nephrosis or cirrhosis

T,

Normal T; levels are:
* 90-170 ng/dl at birth
* 115-190 ng/dl at six to 12 years
* 110-230 ng/dl in adulthood.

TBG
Normal TBG levels are:
* 1.5-3.4 mg/dl or 15-34 mg/L in adults
* 2.9-5.4 mg/dl or 29-54 mg/L in children.

T.RU

Between 25% and 35% of T, should bind to or be
absorbed by the resin added to the blood sample. The test
indirectly measures the amount of thyroid binding globu-
lin (TBG) and thyroid-binding prealbumin (TBPA) in the
blood.
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LATS

Long-acting thyroid stimulator is found in the blood
of only 5% of healthy people.

Abnormal results
T,
Elevated T, levels can be caused by:
« acute thyroiditis
« birth control pills
» clofibrate (Altromed-S)
* contrast x rays using iodine
* estrogen therapy
* heparin
* heroin
* hyperthyroidism
* pregnancy
« thyrotoxicosis
« toxic thyroid adenoma

Cirrhosis and severe non-thyroid disease can raise T,
levels slightly.

Reduced T, levels can be caused by:
« anabolic steroids
« androgens
» antithyroid drugs
* cretinism
* hypothyroidism
« kidney failure
« lithium (Lithane, Lithonate)
» myxedema
* phenytoin

* propranolol

T;

Although T; levels usually rise and fall when T, lev-
els do, T; toxicosis causes T; levels to rise while T, levels
remain normal. T; toxicosis is a complication of:

» Graves’ disease
» toxic adenoma
» toxic nodular goiter

T, levels normally rise when a woman is pregnant or
using birth-control pills. Elevated T, levels can also occur
in patients who use estrogen or methadone or who have:

« certain genetic disorders that do not involve thyroid
malfunction
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KEY TERMS

Acidosis—A condition in which blood and tissues
are unusually acidic.

Acromegaly—A disorder in which growth hormone
(a chemical released from the pituitary gland in the
brain) causes increased growth in bone and soft tis-
sue. Patients have enlarged hands, feet, noses, and
ears, as well as a variety of other disturbances
throughout the body.

Acute intermittent porphyria—An inherited disease
affecting the liver and bone marrow. The liver over-
produces a specific acid and the disease is charac-
terized by attacks of high blood pressure, abdomi-
nal colic, psychosis, and nervous system disorders.

Anabolic steroids—Protein-building compounds
used to treat certain anemias and cancers, strength-
en bones, and stimulate weight gain and growth.
Anabolic steroids are sometimes used to illegally
enhance athletic performance.

Cholestyramine (Questran)—A drug used to bind
with bile acids and prevent their reabsorption and
to stimulate fat absorption.

Cirrhosis—Progressive disease of the liver, associat-
ed with failure in liver cell functioning and blood
flow in the liver. Tissue and cells are damaged, the
liver becomes fibrous, and jaundice can result.

Clofibrate (Altromed-S)—Medication used to lower
levels of blood cholesterol and triglycerides.

Cretinism—Severe hypothyroidism that is present at
birth and characterized by severe mental retardation.

Graves’ disease—The most common form of hyper-
thyroidism, characterized by bulging eyes, rapid
heart rate, and other symptoms.

Heparin—An organic acid that occurs naturally in
the body and prevents blood clots. Heparin is also
made synthetically and can be given as a treatment
when required.

Hepatitis—Inflammation of the liver.

Hyperthyroidism—Overactive thyroid gland; symp-
toms include irritability/nervousness, muscle weak-
ness, tremors, irregular menstrual periods, weight
loss, sleep problems, thyroid enlargement, heat sen-
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sitivity, and vision/eye problems. The most common
type of this disorder is called Graves’ disease.

Hypoproteinemia—Abnormally low levels of pro-
tein in the blood.

Hypothyroidism—Underactive thyroid gland;
symptoms include fatigue, difficulty swallowing,
mood swings, hoarse voice, sensitivity to cold, for-
getfulness, and dry/coarse skin and hair.

Lithium (Lithane, Lithromate)—Medication pre-
scribed to treat manic (excited) phases of bipolar
disorder.

Myxedema—Hypothyroidism, characterized by
thick, puffy features, an enlarged tongue, and lack
of emotion.

Nephrosis—Any degenerative disease of the kidney
(not to be confused with nephritis, an inflammation
of the kidney due to bacteria).

Nodular goiter—An enlargement of the thyroid
(goiter) caused when groups of cells collect to form
nodules.

Phenytoin (Dilantin)—Anti-convulsive medication
used to treat seizure disorders.

Propranolol (Inderal)—Medication commonly pre-
scribed to treat high blood pressure; is a beta-adren-
ergic blocker and can also be used to treat irregular
heartbeat, heart attack, migraine, and tremors.

Reserpine (Serpasil)—A drug prescribed for high
blood pressure.

Salicylates—Aspirin and certain other nonsteroidal
anti-inflammatory drugs (NSAIDs).

Thiazides—A group of drugs used to increase urine
output.

Thyroid gland—A butterfly-shaped gland in front
and to the sides of the upper part of the windpipe;
influences body processes like growth, develop-
ment, reproduction, and metabolism.

Thyroiditis—Inflammation of the thyroid gland.

Thyrotoxicosis—A condition resulting from high
levels of thyroid hormones in the blood.

Toxic thyroid adenoma—Self-contained concentra-
tions of thyroid tissue that may produce excessive
amounts of thyroid hormone.
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Thyroid hormones

* hyperthyroidism
« thyroiditis
* T, thyrotoxicosis
* toxic adenoma.
Low T; levels may be a symptom of’:
« acute or chronic illness
* hypothyroidism
« kidney or liver disease
* starvation.
Decreased Tj; levels can also be caused by using:
« anabolic steroids
* androgens
* phenytoin
* propranolol
« reserpine (Serpasil)
« salicylates in high doses

TBG

TBG levels, normally high during pregnancy, are
also high in newborns. Elevated TBG levels can also be
symptoms of:

« acute hepatitis
* acute intermittent porphyria
* hypothyroidism
» inherited thyroid hormone abnormality
TBG levels can also become high by using:
« anabolic steroids
» birth control pills
« anti-thyroid agents
* clofibrate
* estrogen therapy
* phenytoin
« salicylates in high doses
« thiazides
» thyroid medications
« warfarin (Coumadin)
TBG levels can be raised or lowered by inherited
liver disease whose cause is unknown.
Low TBG levels can be a symptom of:

* acromegaly

« acute hepatitis or other acute illness
* hyperthyroidism

* kidney disease

 malnutrition
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 marked hypoproteinemia
 uncompensated acidosis

T;RU

A high degree of resin uptake and high thyroxine
levels indicate hyperthyroidism. A low degree of resin
uptake, coupled with low thyroxine levels, is a symptom
of hypothyroidism.

Thyroxine and triiodothyronine resin uptake that are
not both high or low may be a symptom of a thyroxine-
binding abnormality.

LATS

Long-acting thyroid stimulator, not usually found in
blood, is present in the blood of 80% of patients with
Graves’ disease. It is a symptom of this disease whether
or not symptoms of hyperthyroidism are detected.

Resources

BOOKS

A Manual of Laboratory and Diagnostic Tests. 5th ed. Ed.
Francis Fishback. Philadelphia: Lippincott, 1996.

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

Everything You Need to Know About Medical Tests. Ed.
Michael Shaw, et al. Springhouse, PA: Springhouse Cor-
poration, 1996.

ORGANIZATIONS

The American Thyroid Association, Inc. Montefiore Medical
Center, 111 E. 210th St., Bronx, NY 10467. <http://www.
thyroid.org>.

The Thyroid Foundation of America, Inc. Ruth Sleeper Hall,
RSL350, 40 Parkman St., Boston, MA 02114-2698. (800)
832-8321. <http://www.tfaeweb.org/pub/tfa >.

Maureen Haggerty

Thyroid gland removal see Thyroidectomy

I Thyroid hormones
Definition

Thyroid hormones are artificially made hormones
that make up for a lack of natural hormones produced by
the thyroid gland.

Purpose

The thyroid gland, a butterfly-shaped structure in the
lower part of the neck, normally produces a hormone
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called thyroxine. This hormone controls the rate of
metabolism—all the physical and chemical processes
that occur in cells to allow growth and maintain body
functions. When the thyroid gland does not produce
enough thyroxine, body processes slow down. People
with underactive thyroid glands feel unusually tired and
may gain weight even though they eat less. They may
also have trouble staying warm and may have other
symptoms, such as dry skin, dry hair, and a puffy face.
By making up for the lack of natural thyroxine and bring-
ing the rate of metabolism back to normal, artificially
made thyroid hormone improves these symptoms.

Thyroid hormones also may be used to treat goiter
(enlarged thyroid gland) and certain types of thyroid
cancer.

Description

Thyroid hormones, also called thyroid drugs, are
available only with a physician’s prescription. They are
sold in tablet form. A commonly used thyroid hormone is
levothyroxine (Synthroid, Levoxyl, Levothroid).

Recommended dosage

For adults and teenagers, the usual starting dose of
levothyroxine tablets is 0.0125 mg (12.5 micrograms) to
0.05 mg (50 micrograms) per day. The physician who
prescribes the medicine may gradually increase the dose
over time.

For children, the dose depends on body weight and
must be determined by a physician.

Taking thyroid hormones exactly as directed is very
important. The physician who prescribes the medicine
will figure out exactly how much of the medicine a
patient needs. Taking too much or too little can make the
thyroid gland overactive or underactive.

This medicine should be taken at the same time
every day.

Precautions

People who take thyroid hormones because their
thyroid glands do not produce enough natural hormone
may need to take the medicine for the rest of their lives.
Seeing a physician regularly while taking this medicine
is important. The physician will make sure that the medi-
cine is working and that the dosage is correct.

In patients with certain kinds of heart disease, this
medicine may cause chest pains and shortness of breath
during exercise. People who have this problem should be
careful not to exert themselves too much.
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Anyone who is taking thyroid hormones should be
sure to tell the health care professional in charge before
having any surgical or dental procedures or receiving
emergency treatment.

This medicine is safe to take during pregnancy, but
the dosage may need to be changed. Women who are
pregnant should check with their physicians to make sure
they are taking the proper dosage.

Anyone who has had unusual reactions to thyroid
hormones in the past 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.

Before using thyroid hormones, people with any of
these medical problems should make sure their physi-
cians are aware of their conditions:

* heart disease

* high blood pressure

« hardening of the arteries

« diabetes

« history of overactive thyroid
« underactive adrenal gland

« underactive pituitary gland

Side effects

This medicine usually does not cause side effects if
the dosage is right. Certain symptoms may be signs that
the dose needs to be changed. Check with a physician if
any of these symptoms occur:

« headache

« fever

* diarrhea

* vomiting

« changes in appetite

» weight loss

« changes in menstrual period
« tremors of the hands

* leg cramps

« increased sensitivity to heat
* sweating

« irritability

* nervousness

« sleep problems
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KEY TERMS

Adrenal glands—A pair of glands located next to
the kidneys. The adrenal glands produce hor-
mones that control many body functions.

Hormone—A chemical that is produced in one
part of the body and then travels through the
bloodstream to another part of the body where it
has its effect.

Pituitary gland—A pea-sized gland at the base of
the brain that produces many hormones that affect
growth and body functions.

Other side effects are possible. Anyone who has
unusual symptoms while taking thyroid hormones should
get in touch with his or her physician.

Interactions

Thyroid hormones may interact with other medi-
cines. This may increase or decrease the effects of the
thyroid medicine and may interfere with treatment. Any-
one who takes thyroid hormones should not take any
other prescription or nonprescription (over-the-counter)
medicines without the approval of his or her physician.
Among the drugs that may interact with thyroid hor-
mones are:

» Medicine for colds, hay fever, and other allergies

» Medicine for asthma and other breathing problems
» Medicine for diabetes

* Blood thinners

* Amphetamines

« Diet pills (appetite suppressants)

* Cholesterol-lowering drugs such as cholestyramine
(Questran) and colestipol (Colestid)

Nancy Ross-Flanigan

I Thyroid nuclear medicine scan
Definition

A thyroid nuclear medicine scan is a diagnostic pro-
cedure to evaluate the thyroid gland, which is located in
the front of the neck and controls the body’s metabolism.
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A radioactive substance that concentrates in the thyroid
is taken orally or injected into a vein (intravenously), or
both. A special camera is used to take an image of the
distribution of the radioactive substance in and around
the thyroid gland. This is interpreted to evaluate thyroid
function and to diagnose abnormalities.

Purpose

A thyroid scan may be ordered by a physician when
the gland becomes abnormally large, especially if the
enlargement is greater on one side, or when hard lumps
(nodules) are felt. The scan can be helpful in determining
whether the enlargement is caused by a diffuse increase in
the total amount of thyroid tissue or by a nodule or nodules.

When other laboratory studies show an overactive
thyroid (hyperthyroidism) or an underactive thyroid
(hypothyroidism), a radioactive iodine uptake scan is
often used to confirm the diagnosis. It is frequently done
along with a thyroid scan.

Precautions

Women who are pregnant should not have this test.

Description

This test is performed in a radiology facility, either
in an outpatient x ray center or a hospital department.
Most often, the patient is given the radioactive substance
in the form of a tasteless liquid or capsule. It may be
injected into a vein (intravenously) in some instances.
Images will be taken at a specified amount of time after
this, depending on the radioisotope used. Most often,
scanning is done 24 hours later, if the radioisotope is
given orally. If it is given intravenously, the scan is per-
formed approximately 20 minutes later.

For a thyroid scan, the patient is positioned lying
down on his or her back, with the head tilted back. The
radionuclide scanner, also called a gamma camera, is
positioned above the thyroid area as it scans. This takes
30-60 minutes.

The uptake study may be done with the patient sit-
ting upright in a chair or lying down. The procedure is
otherwise the same as described for the thyroid scan. It
takes approximately 15 minutes. There is no discomfort
involved with either study.

A thyroid scan may also be referred to as a thyroid
scintiscan. The name of the radioactive substance used
may be incorporated and the study called a technetium
thyroid scan or an iodine thyroid scan. The radioactive
iodine uptake scan may be called by its initials, an RAIU
test, or an iodine uptake test.
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Preparation

Certain medications can interfere with iodine
uptake. These include certain cough medicines, some
oral contraceptives, and thyroid medications. The
patient is usually instructed to stop taking these medi-
cines for a period of time before the test. This period may
range from several days up to three to four weeks,
depending on the amount of time the medicine takes to
clear from the body.

Other nuclear medicine scans and x ray studies using
contrast material performed within the past 60 days may
affect this test. Therefore, patients should tell their doc-
tors if they have had either of these types of studies before
the thyroid scan is begun, to avoid inaccurate results.

Some institutions prefer that the patient have noth-
ing to eat or drink after midnight on the day before the
radioactive liquid or capsule is to be taken. A normal diet
can usually be resumed two hours after the radioisotope
is taken. Dentures, jewelry, and other metallic objects
must be removed before the scanning is performed. No
other physical preparation is needed.

The patient should understand that there is no danger
of radiation exposure to themselves or others. Only very
small amounts of radioisotope are used. The total amount
of radiation absorbed is often less than the dose received
from ordinary x rays. The scanner or camera does not emit
any radiation, but detects and records it from the patient.

Aftercare

No isolation or special precautions are needed after
a thyroid scan. The patient should check with his or her
physician about restarting any medications that were
stopped before the scan.

Risks

There are no risks with this procedure.

Normal results

A normal scan will show a thyroid of normal size,
shape, and position. The amount of radionuclide uptake
by the thyroid will be normal according to established
laboratory figures. There will be no areas where radionu-
clide uptake is increased or decreased.

Abnormal results

An area of increased radionuclide uptake may be
called a hot nodule or “hot spot.” This means that a
benign growth is overactive. Despite the name, hot nod-
ules are unlikely to be caused by cancer.
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KEY TERMS

Radioisotope—A radioactive or radiation-emitting
form of an element.

Radionuclide—A substance that emits radiation as
it disintegrates.

An area of decreased radionuclide uptake may be
called a cold nodule or “cold spot.” This indicates that this
area of the thyroid gland is underactive. A variety of condi-
tions, including cysts, nonfunctioning benign growths,
localized inflammation, or cancer may produce a cold spot.

A thyroid nuclear medicine scan is rarely sufficient
to establish a clear diagnosis. Frequently, the information
revealed will need to be combined with data from other
studies to determine the problem.

Resources

BOOKS
Goldsmith, Stanley J. “Endocrine System.” In Nuclear Medi-
cine, ed. Donald R. Bernier, et al. St. Louis: Mosby, 1997.

PERIODICALS

Rifat, Sami T., and Mack T. Ruffin. “Management of Thyroid
Nodules.” American Family Physician 50 (15 Sept. 1994):
785-791.

Ellen S. Weber, MSN

Thyroid sonogram see Thyroid ultrasound

I Thyroid ultrasound
Definition

Thyroid ultrasound is an imaging technique used for
diagnosing suspected thyroid disease. It uses harmless,
high-frequency sound waves to form an image. The
sound waves are reflected by thyroid tissue to form a pic-
ture of internal structures. It is not invasive and involves
no radiation.

Purpose

The thyroid gland is an organ located in front of the
neck. It plays an important role in controlling the body’s
metabolism. Most thyroid ultrasounds are performed to
evaluate a small lump (nodule) in the thyroid found dur-
ing a physical examination or found by a radionuclide
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Thyroidectomy

study (thyroid scan). The ultrasound can establish if the
nodule is a cyst, which is an abnormal lump that contains
fluid, or a solid mass. Cysts are almost always non-
cancerous (benign), although in some cases the fluid may
be taken out for additional testing.

If there are several masses or nodules, this indicates
the presence of enlargement of the thyroid gland (goiter).
If there is only one mass, it may be cancerous and needs
further evaluation. Specialized thyroid ultrasounds, such
as color Doppler flow studies, can add valuable informa-
tion. By showing an image of the blood circulation in the
gland, this study can assess some ambiguous masses in
greater detail, to further refine diagnosis. In some cases, a
needle will be inserted to remove some tissue from the
mass for evaluation in a laboratory (needle biopsy). Ultra-
sound is used during this procedure to help the physician
guide the needle to the mass that needs to be evaluated.

Thyroid ultrasound can measure the size of the thy-
roid with great precision. Ultrasound studies may be
done periodically to assess the response of the thyroid
gland to medical therapy. An enlarged gland or a benign
nodule should decrease in size when appropriate thyroid
medication is taken.

Patients who have received therapeutic radiation to the
head or neck may be monitored at regular intervals using
thyroid ultrasound. The radiation puts these patients at
higher risk for developing thyroid cancer or other abnor-
malities. In the early stages, these conditions may not cause
symptoms or be apparent during a physical examination.
They can, however, be detected by ultrasound.

Certain invasive medical procedures may be per-
formed under ultrasound guidance. This is because ultra-
sound allows the physician to observe a needle as it enters
body tissue below the skin. This is useful to direct the
removal of fluid from a cyst (aspiration) or needle biopsy.
Medications to treat recurrent cysts may be administered
directly to the area using ultrasound guidance.

Precautions

Thyroid ultrasound is safe for people of all ages. It is
the preferred procedure to evaluate suspected disease in
pregnant women because no radiation is involved.

Description

The study may be done in an outpatient facility or in
a hospital department. The patient lies on his or her back.
A pillow or rolled towel is placed under the shoulders
and upper back, allowing the head to tilt back (hyperex-
tend). A gel that enhances sound transmission is spread
over the thyroid area. The technologist then gently places
a transducer, an instrument about the size of an electric
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shaver, against the skin. It is moved over the thyroid area.
The images from reflected sound waves appear on a
monitor screen. There is no discomfort involved with this
study. The examination takes 15-30 minutes.

Preparation

Some facilities recommend limiting food and drink
for one hour before the study to prevent discomfort. No
other preparation is needed.

Aftercare

No special restrictions or procedures are needed
after a thyroid ultrasound.

Risks

There are no risks with this procedure.

Normal results

A normal study would reveal a thyroid gland of nor-
mal size, shape, position, and uniform texture.

Abnormal results

A thyroid ultrasound may reveal cysts, solid masses
that may or may not be cancerous, or an enlarged thyroid
gland (goiter). In many cases, the ultrasound can estab-
lish a diagnosis. Sometimes the information revealed will
need to be combined with data from other studies to
determine the problem.

Resources

PERIODICALS

Rifat, Sami F., and Mack T. Ruffin. “Management of Thyroid
Nodules.” American Family Physician 50 (15 Sept. 1994):
785-791.

Ellen S. Weber, MSN

Thyroid storm see Hyperthyroidism

Thyroid x ray see Thyroid nuclear medicine
scan

I Thyroidectomy
Definition

Thyroidectomy is a surgical procedure in which all
or part of the thyroid gland is removed. The thyroid
gland is located in the forward part of the neck (anterior)
just under the skin and in front of the Adam’s apple.
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Purpose

All or part of the thyroid gland may be removed to
correct a variety of abnormalities of the gland. If the
patient has a goiter (an enlargement of the thyroid gland,
causing a swelling in the front of the neck), it may cause
difficulties with swallowing or breathing. Hyperthy-
roidism (over-functioning of the thyroid gland) produces
hypermetabolism (abnormally increased use of oxygen,
nutrients, and other materials). If medication cannot ade-
quately treat this condition, or if the patient is a child or
pregnant, the thyroid gland must be removed. Both can-
cerous tumors and noncancerous tumors (frequently
called nodules) can occur and they must be removed, in
addition to some or all of the thyroid gland.

Precautions

There are definite risks associated with the proce-
dure. Therefore, the thyroid gland should be removed
only if there is a pressing reason or medical condition
that requires it.

Description

Thyroidectomy is an operative procedure done most
commonly by a general surgeon, or occasionally by an
otolaryngologist, in the operating room of a hospital. The
operation begins when an anesthesiologist puts the
patient to sleep. The anesthesiologist injects drugs into
the patient’s veins and then places an airway tube in the
windpipe to ventilate (provide air for) the patient. The
surgeon makes an incision in the front of the neck where
a tight-fitting necklace would rest. He locates and takes
care not to injure the parathyroid glands and the recurrent
laryngeal nerves, while freeing the thyroid gland from
these surrounding structures. The blood supply to the
portion of the thyroid gland that is to be removed is
clamped off. Then all or part of the gland is removed. If
cancer is present, all, or almost all, of the gland is
removed. If other diseases or a nodule is present, the sur-
geon may remove only part of the gland. The total
amount of thyroid gland removed depends upon the thy-
roid disease being treated. A drain (a soft plastic tube that
drains fluid out of the area) may be placed before the
incision is closed. The incision is closed either with
sutures (stitches) or metal clips. A dressing is placed over
the incision and the drain, if one is used.

Patients generally stay in the hospital one to four
days after completion of the operation.

Preparation
Before a thyroidectomy is performed, a variety of

tests and studies are usually required to determine the
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nature of the thyroid disease. Laboratory analysis of
blood determines the levels of active thyroid hormone
circulating in the body. Sonograms and computed
tomography scans (CT scans) help to determine the size
of the thyroid gland and location of abnormalities. A thy-
roid nuclear medicine scan assesses the function of the
gland. A needle biopsy of an abnormality or aspiration
(removal by suction) of fluid from the thyroid gland may
also be done to help determine the diagnosis.

If the diagnosis is hyperthyroidism, the patient may
be asked to take antithyroid medication or iodides before
the operation; or continued treatment with antithyroid
drugs may be the treatment of choice. Otherwise, no
other special procedure must be followed prior to the
operation.

Aftercare

The incision requires little to no care after the dress-
ing is removed. The area may be bathed gently with a
mild soap. The sutures or the metal clips are removed
three to seven days after the operation.

Risks

As with all operations, patients who are obese,
smoke, or have poor nutrition are at greater risk for devel-
oping complications related to the general anesthetic itself.

Hoarseness or voice loss may develop if the recur-
rent laryngeal nerve was injured or destroyed during the
operation. This is more apt to occur in patients who have
large goiters or cancerous tumors.

Hypoparathyroidism (under-functioning of the
parathyroid glands) can occur if the parathyroid glands
are injured or removed at the time of the thyroidectomy.

Hypothyroidism (under-functioning of the thyroid
gland) can occur if all or nearly all of the thyroid gland
is removed. This may be intentional when the diagnosis
is cancer. If the patient’s thyroid levels remain high, he
may be required to take thyroid replacement for the rest
of his life.

The neck and the area surrounding the thyroid gland
have a rich supply of blood vessels. Bleeding in the area
of the operation may occur and be difficult to control or
stop. Rarely is a blood transfusion required, although a
hematoma (collection of blood) may develop. If this
occurs, it may be life-threatening. As the hematoma
enlarges, it may obstruct the airway and cause the patient
to stop breathing. If a hematoma does develop in the
neck, it may require drainage to clear the airway.

Wound infections can occur. If they do, the incision
is drained, and there are usually no serious consequences.

3317

Awo0)23pioJAy



Thyroiditis

KEY TERMS

Endocrinologist—A physician who specializes in
treating patients who have diseases of the thyroid,
parathyroid, adrenal glands, and/or the pancreas.

Hyperthyroidism—Abnormal over-functioning of
the thyroid glands. Patients are hypermetabolic,
lose weight, are nervous, have muscular weakness
and fatigue, sweat more, and have increased uri-
nation and bowel movements. This is also called
thyrotoxicosis.

Hypothyroidism—Abnormal under-functioning of
the thyroid gland. Patients are hypometabolic,
gain weight, and are sluggish.

Recurrent laryngeal nerve—A nerve that lies very
near the parathyroid glands and serves the larynx
or voice box.

Normal results

Most patients are discharged from the hospital one
to four days after the procedure. Most resume their nor-
mal activities two weeks after the operation. Patients
who have cancer may require subsequent treatment by an
oncologist or a endocrinologist.

Resources

BOOKS

Kaplan, Edwin. “Thyroid and Parathyroid.” In Principles of
Surgery, ed. Seymour 1. Schwartz, et al. New York:
McGraw-Hill, 1994.

“Thyroidectomy.” In The American Medical Association Ency-
clopedia of Medicine, ed. Charles B. Claymon. New York:
Random House, 1989.

OTHER
“Thyroid Gland Removal.” ThriveOnline. <http://thriveonline.
oxygen.com>.

Mary Jeanne Krob, MD, FACS

I thyroiditis
Definition

Thyroiditis is inflammation of the thyroid gland, a
butterfly-shaped organ next to the windpipe.
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Description

The thyroid is the largest gland in the neck. It pro-
duces, secretes, and stores thyroxine (T,), a hormone that
influences the metabolism of just about every body
process.

When the thyroid gland is functioning properly, hor-
mone release is carefully regulated. When bacteria or
viruses invade and inflame the gland, T, surges into the
bloodstream and raises hormone levels that then discour-
age the gland from creating more T,. Eventually the hor-
mone stores are exhausted, the thyroid loses its ability to
manufacture T,, and an underactive thyroid (hypothy-
roidism) results.

The major cause of hypothyroidism, thyroiditis
affects about 12 million people in the United States. This
condition is more common in women than in men and
usually develops between ages 30-50.

Hashimoto’s disease

The most common type of thyroiditis is Hashimoto’s
disease, a painless disorder also known as:

« autoimmune thyroiditis

» chronic lymphocytic thyroiditis
* lymphadenoid goiter

* struma lymphomatosa

Hashimoto’s disease can develop at any age, but is
most common in middle-aged women. This immune sys-
tem disorder runs in families, and affects about 5% of
adults in the United States.

Hashimoto’s disease slowly destroys thyroid tissue
and robs the gland of its ability to change iodine into T,.
The condition progresses so gradually that many people
who have it do not realize anything is wrong until the
enlarged gland forms a goiter, a swelling seen and felt in
the front of the neck. This may not happen until weeks or
even years after an individual develops Hashimoto’s.

Subacute thyroiditis

Much less common than Hashimoto’s disease, suba-
cute thyroiditis is a painful inflammation that develops
suddenly in a patient who has had a viral infection, such
as mumps or an upper respiratory illness. Pain radiates
throughout the neck and patients feel ill and feverish. It
may take as long as several months for normal thyroid
function to resume.

Subacute thyroiditis is also called:
» DeQuervain’s thyroiditis

» giant cell thyroiditis
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« granulomatous thyroiditis

« subacute granulomatous thyroiditis

Silent thyroiditis

The least common of the three major types, silent
thyroiditis is characterized by rigidity and slight enlarge-
ment of the thyroid gland. Postpartum thyroiditis, a form
of silent thyroiditis, develops in 5-9% of all women who
have recently given birth. Postpartum thyroiditis devel-
ops within a year of the baby’s birth and disappears with-
in six months.

Acute thyroiditis

Caused by acute infection, this rare disease is a med-
ical emergency. A patient who has acute thyroiditis has a
high fever and feels very ill. The neck is red, hot, and
very tender.

Causes and symptoms
Hashimoto’s disease

Hashimoto’s disease develops when the immune
system attacks the thyroid gland. It may be related to
such hormone-related (endocrine system) disorders as:

« Addison’s disease. This condition, caused by malfunction
of the adrenal gland, is characterized by weakness, loss of
weight and appetite, and increased sensitivity to cold.

« Diabetes mellitus. This metabolic disorder is caused by
a lack of insulin production or by the body’s inability to
process insulin.

» Graves’ disease. This disease is the most common form
of hyperthyroidism.

« Vitiligo. This is a noncancerous skin disease character-
ized by unpigmented patches of skin.

Being female and having a family history of
Hashimoto’s thyroiditis increases the likelihood of devel-
oping the disease. Its symptoms include:

* constipation

« fatigue

« goiter or enlarged neck

« inability to tolerate cold temperatures

« weight gain, some patients’ faces swell and their joints
stiffen.

Subacute thyroiditis

Characterized by painful gland enlargement that is
sometimes mistaken for a sore throat that may last for
months, subacute thyroiditis often follows:
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« influenza
* mumps
* upper respiratory infections

« viruses that produce cold symptoms and inflammation
of the membrane that protects the brain (meningitis),
inflammation of the sac that surrounds the heart (peri-
carditis), inflammation of the heart muscle (myocardi-
tis), and other diseases

People who have subacute thyroiditis feel feverish,
weak, and tired. The thyroid is sore to the touch. They
may be nervous, sweat, and have trouble tolerating heat
or swallowing. Symptoms of subacute thyroiditis also
include:

« rapid heartbeat
* tremors

» weight loss

Silent thyroiditis

The cause of silent thyroiditis is uncertain, but the
condition is believed to be an immune-system disorder
triggered by childbirth. Although silent thyroiditis is
painless, the condition’s other symptoms are similar to
those of subacute thyroiditis. The thyroid gland enlarges
only slightly, and the eyes do not bulge.

Diagnosis
Family physicians and endocrinologists usually base
a diagnosis of thyroiditis on:

* blood levels of thyroid hormones, thyroid-stimulating
hormone, and anti-thyroid antibodies

« personal and family medical history
« the appearance of a patient’s thyroid gland

Thyroid antibodies present in 95% of patients with
Hashimoto’s thyroiditis make it possible to diagnose this
disease without surgery or biopsy. A blood test that mea-
sures sedimentation rate, an indication of the extent of
inflammation, is a useful tool for diagnosing subacute
thyroiditis.

Treatment
Medical therapy for thyroiditis includes:
« antibiotics to fight infection
« high doses of aspirin to relieve inflammation
« hormones to suppress or replace thyroid function
* pain medications

Cortisone drugs are sometimes prescribed to reduce
persistent inflammation. In rare instances, surgery can be
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Thyroiditis

used to drain infection or relieve pressure near the thy-
roid gland.

Hashimoto’s disease

The goal of treatment for Hashimoto’s disease is to
prevent the thyroid gland from getting larger. Regular
monitoring may be the only treatment indicated for
patients whose gland is only slightly enlarged, and who
show no signs of hormone deficiency. Levothyroxine
(Synthroid) may be prescribed to correct hormone defi-
ciency in a patient who has a large goiter.

Subacute thyroiditis

The goal of treatment for subacute thyroiditis is to
relieve pain, reduce inflammation, and regulate hyper-
thyroidism. Bed rest and beta blockers (propranolol,
nadolol) may be necessary until thyroid activity is con-
trolled, and the patient may have to take:

« anti-inflammatory medication for several weeks
* high doses of aspirin
« other analgesics

If subacute thyroiditis continues for a long time, corti-
sone and thyroid hormone medication may be prescribed
to relieve inflammation and allow the gland to rest. Gluco-
corticoids (prednisone) are prescribed for symptoms that
do not respond to other treatment. The original problem
often becomes more pronounced after these medications
are discontinued.

Silent thyroiditis

Most patients who have silent thyroiditis don’t need
any treatment, but:

* bed rest and beta blockers are occasionally needed to
regulate rapid heart beat

« inderal (propanolol) may be prescribed for brief periods
of hyperthyroidism

« steroids may be prescribed for severe episodes of acute
inflammation

Acute thyroiditis

Acute thyroiditis requires emergency treatment with
antibiotics and surgery.

Prognosis

Thyroiditis usually responds to treatment, and some
patients recover normal thyroid function without treat-
ment. Because permanent loss of thyroid function is a
possibility and life-long thyroid replacement therapy
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may be necessary, regular medical monitoring should
continue even after the patient has apparently recovered.

Hashimoto’s disease

Some cases of Hashimoto’s disease remain stable
for years. Others slowly progress to hypothyroidism,
which is treated with thyroid hormone replacement
therapy.

Subacute thyroiditis

Most patients with subacute thyroiditis recover fully
after no more than a few months. This condition occa-
sionally recurs, but severe or long-term complications
are rare.

Silent thyroiditis

Four of every five patients with silent thyroiditis
recover completely within three months. The thyroid sta-
tus of these patients should be evaluated within 12
months. Because silent thyroiditis recurs in 10% of
patients within three years and may progress to hypothy-
roidism, medical monitoring should continue for three
years after recovery appears complete.

Prevention

Flu shots or immunizations for measles, mumps,
and rubella may help prevent conditions associated with
subacute thyroiditis. There is no known way to prevent
other forms of thyroiditis.

Resources

ORGANIZATIONS

The Thyroid Foundation of America. 350 Ruth Sleeper Hall,
Parkman St., Boston, MA 02114. (800) 232-8321. <http://
www.clark.net/pub/tfa>.

The Thyroid Society for Education and Research. 7515 South
Main St., Suite 545, Houston, TX 77030. (800) 849-7643.
<http:the-thyroid-society.org/thyroid.html>.

OTHER

“Chronic Thyroiditis (Hashimoto’s disease).” Health
Answers.com 30 Apr. 1998 <http://www.healthanswers.
com>.

“How do Doctors Test for Thyroiditis?” The Thyroid Society
Page. 20 Apr. 1998 <http://the-thyroid-society.org>.

“Silent Thyroiditis.” The Merck Page. 22 Apr. 1998 <http://
www.merck.com>.

“Subacute Thyroiditis.” The Merck Page. 22 Apr. 1998 <http://
www.merck.com>.

“Subacute Thyroiditis.” HealthAnswers.com 30 Apr. 1998
<http://healthanswers.com>.

“Thyroiditis.” ThriveOnline. 21 Apr. 1998 <http://thriveonline.
oxygen.com>.
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KEY TERMS

Addison’s disease—A disease that results from a
deficiency in adrenocortical hormones.

Diabetes mellitus—A disorder of the pancreas.
This chronic disorder of carbohydrate metabolism
results in hyperglycemia and glycosuria.

Goiter—An abnormal enlargement of the thryroid
gland.

Graves’ disease—Also called hyperthyroidism, this
disease results from overactivity of the thyroid
gland.

Subacute—An abnormal condition present in a
person who appears to be clinically well.

Vitiligo—A benign skin disease that results in
irregular patches of skin that are totally lacking in
color.

“What are the Main Types of Thyroiditis?” The Thyroid Society
Page. 20 Apr. 1998 <http://the-thyroid-society.org>.

“What is Thyroiditis?” The Thyroid Society Page. 20 Apr. 1998
<http://the-thyroid-society.org>.

“Your Thyroid.” Endocrine Web Page. 22 Apr. 1998 <http://
www.endocrineweb.com>.

Maureen Haggerty

Thyrotoxicosis see Hyperthyroidism

Thyroxine-binding globulin test see Thyroid
function tests

Thyroxine test see Thyroid function tests
TIA see Transient ischemic attack

Tic douloureux see Trigeminal neuralgia
Tick fever see Relapsing fever

I Tilt table test
Definition

The tilt table test is a test in which a patient is posi-
tioned in a supine position and brought to a predeter-
mined angle or angles from the horizontal position. Such
positioning helps to determine the cause of any decrease
in oxygen to the brain. Different types of drugs may also
used in the testing process.
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Purpose

The purpose of the tilt table test is to help determine
appropriate therapy for individuals with fainting (syn-
cope) and presyncope of unexplained origin.

Precautions

Precautions are few with the tilt table test. However,
when any drug is used with this test, the appropriate pre-
cautions for that particular drug should be observed. For
example, when isoproterenol or similiar drugs are used
during the tilt table test, the taking of non-prescription
drugs for asthma, cough, cold, or allergy; appetite sup-
pressants; sleeping pills; or drugs containing caffeine
should be made known to the physician prior to the test.
Likewise, the physician should be informed of any aller-
gies to any sympathomimetic drugs, including several of
the diet pills on the market. The physician should be told
of any serious heart-rhythm disorders.

Description

Syncope is described as a pathological brief loss of
consciousness caused by a temporary deficiency of oxy-
gen in the brain. Previous studies have shown the effec-
tiveness of tilt table testing in establishing the diagnosis
of neurocardiogenic syncope, and in dictating therapy in
patients with syncope of unknown origin. Despite its use-
fulness, small numbers of patients and brief followup
reports have limited the majority of studies. Sensitivity-
enhancing techniques, such as the administration of iso-
proterenol, are applied in specific cases to children and
young adults to compensate for the otherwise low sensi-
tivity (20-30%) observed in that population.

Preparation

In order for a patient to make informed decisions
about any diagnostic test or procedure, there are impor-
tant questions that need to be asked prior to the procedure.
The information gained will be helpful for that patient in
determining benefits, risks, and cost of the procedure, and
alternatives. The patient should understand the purpose of
the tilt table test, and the diagnosis that the physician is
trying to confirm or rule out. If the tilt table test is posi-
tive, the patient should ask questions about the frequency
of false-positive results for that particular tilt table proce-
dure, and should inquire about the next step in treatment.

Aftercare

After the procedure, the patient is asked to transfer
from the supine position to a sitting position, and is
observed for a short period of time. During this time and
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KEY TERMS

Sympathomimetic—Denoting a drug that mimics
the effects of stimulation of organs and structures
by the sympathetic nervous system. The sympa-
thetic nervous system pertains to the part of the
nervous system originating in the thoracic and
lumbar regions of the spinal cord. In general, it
inhibits or opposes the physiological effects of
another aspect of the nervous system, as in tend-
ing to reduce digestive secretions, speed up the
heart, and contract the blood vessels.

Syncope—A loss of consciousness over a short
period of time, caused by a temporary lack of oxy-
gen in the brain.

Vertigo—The sensation of dizziness.

after several minutes in the sitting position, any symp-
toms of dizziness and vertigo are noted. When ready, the
individual transfers from the sitting position to standing.
After additional observation and taking of vital signs, the
individual is allowed to go home.

Risks

Risks of the tilt table test are low, but do include sig-
nificant changes in blood pressure while in the supine
position, and any adverse reactions to any drugs adminis-
tered during the tilt table test.

Normal results

Normal results of the tilt table test should help the
physician in assessing what may or may not be the cause
of the syncope.

Abnormal results

Abnormal results include any pathologic reactions to
the position changes or sensitivity enhancing techniques,
such as the administration of isoproterenol or other relat-
ed drugs.

Resources

PERIODICALS

Tonnessen, G. E., et. al. “The Value of Tilt Table Testing with
Isoproterenol in Determining Therapy in Adults with Syn-
cope and Presyncope of Unexplained Origin.” Archives of
Internal Medicine 154, no. 14 (25 July 1994): 1613-7.
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Tinea pedis see Athlete’s foot
Tinea cruris see Ringworm
Tingling see Numbness and tingling

I Tinnitus
Definition

Tinnitus is hearing ringing, buzzing, or other sounds
without an external cause. Patients may experience tinni-
tus in one or both ears or in the head.

Description

Tinnitus affects as many as 40 million adults in the
United States. It is defined as either objective or subjec-
tive. In objective tinnitus, the doctor can hear the sounds,
as well as the patient. Objective tinnitus is typically
caused by tumors, turbulent blood flow through mal-
formed vessels, or by rhythmic muscular spasms. Most
cases of tinnitus are subjective, which means that only
the patient can hear the sounds.

Causes and symptoms

Subjective tinnitus is frequently associated with
hearing loss. About 90% of patients have sensorineural
hearing loss; 5% suffer from conductive hearing loss; 5%
have normal hearing. The causes of subjective tinnitus
include:

* impacted ear wax

» ear infections

» hardening of the structures of the inner ear

« hearing loss related to age or excessive noise

» ototoxic medications, including aspirin, quinine, some
diuretics, heavy metals, alcohol, and certain antibiotics

* meniere’s syndrome
* head trauma

« systemic diseases, including syphilis, hypertension,
anemia, or hypothyroidism

» tumors of the ear
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Diagnosis

Diagnosis of tinnitus includes a physical examina-
tion of the patient’s head and neck. The doctor will use
an otoscope to examine the ears for wax, infection, or
structural changes. He or she will also use a stethoscope
to listen to the blood vessels in the neck. Additional tests
may include the following:

Tuning fork tests

The Rinne and Weber tests are commonly used to
evaluate the type and severity of hearing loss. In the
Weber test, the doctor holds a tuning fork against the
patient’s forehead or front teeth. If the hearing loss is
sensorineural, the sound radiates to the ear with better
hearing; if the hearing loss is conductive, the sound will
be louder in the damaged ear. In the Rinne test, the tun-
ing fork is placed alternately on the mastoid bone
(behind the ear) and in front of the ear. In conductive
hearing loss, bone conduction (BC) is greater than air
conduction (AC). In sensorineural hearing loss, AC is
greater than BC.

Diagnostic imaging

Magnetic resonance angiography or venography
(MRA and MRV) can be used to evaluate malformations
of the blood vessels. Computed tomography scans (CT
scans) or magnetic resonance imaging scans (MRIs)
can be used to locate tumors or abnormalities of the brain
stem.

Blood tests

The doctor may order a complete blood count
(CBC) with specific antibody tests to rule out syphilis or
immune system disorders.

Treatment

Some cases of tinnitus can be treated by removal of
the underlying cause. These include surgical treatment of
impacted ear wax, tumors, head injuries, or malformed
blood vessels; discontinuance of ototoxic medications;
and antibiotic treatment of infections.

Subjective tinnitus, especially that associated with
age-related hearing loss, can be treated with hearing
aids, noise generators or other masking devices, biofeed-
back, antidepressant medications, or lifestyle modifica-
tions (elimination of smoking, coffee, and aspirin).

Alternative treatment

A variety of alternative therapies may be helpful in
the treatment of tinnitus. Dietary adjustments, including
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KEY TERMS

Conductive hearing loss—Hearing loss caused by
loss of function in the external or middle ear.

Méniere’s syndrome—A disease of the inner ear,
marked by recurrent episodes of loss of balance
(vertigo) and roaring in the ears lasting several
hours. Its cause is unknown.

Ototoxic—Damaging to the nerves controlling the
senses of hearing and balance.

Sensorineural hearing loss—Hearing loss caused
by damage to the nerves or parts of the inner ear
governing the sense of hearing.

the elimination of coffee and other stimulants, may be
useful, since stimulants can make tinnitus worse. In addi-
tion, reducing the amount of fat and cholesterol in the diet
can help improve blood circulation to the ears. Nutritional
supplementation with vitamin C, vitamin E, B vitamins,
calcium, magnesium, potassium, and essential fatty acids
is also recommended. Gingko (Gingko biloba) is often
suggested, since it is believed to enhance circulation to
the brain. Acupuncture treatments may help decrease the
level of tinnitus sounds the patient hears, and constitu-
tional homeopathic treatment may also be effective.

Prognosis

The prognosis depends on the cause of the tinnitus
and the patient’s emotional response. Most patients with
subjective tinnitus do not find it seriously disturbing, but
about 5% have strong negative feelings. These patients are
frequently helped by instruction in relaxation techniques.

Resources

BOOKS
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Tissue typing

Tissue compatibility see Tissue typing

Tissue plasminogen activator see
Thrombolytic therapy

I Tissue typing
Definition

Tissue typing is a group of procedures that deter-
mines the type of histocompatibility antigens on a per-
son’s cells or tissues. This procedure is typically used
prior to transplantation of tissues or organs.

Purpose

Tissue typing is done prior to transplantation to
ensure as close a match as possible between the donor
and the recipient. If the histocompatibility antigens do
not match well, there is a much greater chance that the
recipient will reject the donated tissue.

Histocompatibility antigens are molecules on the
surface of all cells in the body. The specific types of his-
tocompatibility antigens present on a person’s cells
determine their identity and distinguish each person.
They are a “fingerprint.”

Each person has a unique set of histocompatibility
antigens. If the antigens on tissue or organs from a donor
do not match that of the recipient, a rejection response
can occur. The recipient’s immune system will detect the
difference between the two sets of antigen and start a
rejection response to kill the donated tissue. Except in
the case of identical twins, no two people are identical in
terms of their histocompatibility antigen types. However,
the closer two tissues come to matching, the more likely
the recipient will accept the donated tissue or organ.

Human Lymphocyte Antigens (HLA) is the name
given to the most commonly used histocompatibility anti-
gens. The antigens can be grouped into two classes: class I
antigens are found on almost all cells, and class II antigens
are normally found only on B lymphocytes, macrophages,
monocytes, dendritic cells, and endothelial cells.

Description

Generally, typing is performed on blood cells
because they are an easy sample to obtain. Blood is
withdrawn from a vein in the forearm, and the cells are
separated. There are a number of different techniques
used to identify the antigens on the cells. Typically, spe-
cific antibodies react with the cells. Each antibody
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KEY TERMS

Antibody—A molecule produced by the body that
is part of the immune response to attack antigens.

Antigen—A molecule that causes the body to pro-
duce an immunological response to attack the
antigen.

Cornea—The transparent outer layer of the eye. It
covers the iris and lens.

Lymphocyte—A class of white blood cells that are
responsible for creating the immune response to
antigens.

preparation is specific for one histocompatibility anti-
gen. If the antigen is present, the antibody will bind to it.
Laboratory instruments are used to detect antibody bind-
ing to the cells. Class II antigens are determined by the
mixed lymphocyte reaction (MLR) or by a polymerase
chain reaction (PCR). In the mixed lymphocyte reaction,
lymphocyte replication occurs if there is a mismatch,
and is detected by a specific assay. The PCR test is a
new DNA-based test that can detect the presence or
absence of antigens by determining whether cells have
the genes for the antigens.

One type of transplant does not require tissue typing.
In the case of corneal transplants, tissue typing is not
needed because corneas do not have their own blood sup-
ply. This greatly reduces the chance that immune cells
will come in contact with the cornea and recognize it as
foreign. For this reason, corneas can be transplanted
from any person, and there is little chance of rejection.

Normal results

Because each person has their own histocompatibili-
ty antigen “fingerprint,” there is no true normal result.
Each fingerprint is unique.

Resources

BOOKS

Berkow, Robert, ed. Merck Manual of Medical Information.
Whitehouse Station, NJ: Merck Research Laboratories,
1997.
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Henry, J. B. Clinical Diagnosis and Management by Laborato-
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TMJ see Temporomandibular joint disorders

Tobramycin see Aminoglycosides;
Antibiotics, ophthalmic

Tocopherol deficiency see Vitamin E
deficiency

Toenail removal see Nail removal

Tonsil removal see Tonsillectomy and
adenoidectomy

I Tonsillectomy and
adenoidectomy

Definition

Tonsillectomy and adenoidectomy (T & A) are sur-
gical procedures to remove the tonsils from the back of
the mouth or adenoids from the back of the nasal cavi-
ty—both are are part of the lymphatic system, which is
responsible for fighting infection. These operations are
often performed together and are usually done on chil-
dren. T & As are the most common childhood operations.

Purpose

Tonsillectomy

Tonsils are removed (with or without the adenoids)
when the child has any of the following conditions:
« obstruction of the upper airway.

« sleep apnea. This is a condition in which the child
snores loudly and stops breathing temporarily at inter-
vals during sleep.

« inability to swallow properly because of enlarged tonsils.

* “hot potato” voice (breathy voice) and other speech
abnormalities due to enlarged tonsils

* recurrent or persistent abscesses or throat infections

Doctors do not agree completely on the number of
sore throats that make a tonsillectomy necessary. Most
would agree that four cases of strep throat in any one
year; six or more episodes of tonsillitis in one year; or
five or more episodes of tonsillitis per year for two years
indicate that the tonsils should be removed.

Adenoidectomy

Adenoids are removed (with or without the tonsils)
when the child has any of the following conditions:

« alteration of facial growth because of enlarged adenoids
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KEY TERMS

Abscess—A localized area of tissue destruction
and pus formation.

Adenoids—Masses of lymphoid tissue that are
found in the upper throat.

Sleep apnea—A condition marked by loud snoring
during sleep and periodic episodes of suspended
breathing.

Tonsils—Oval masses of lymphoid tissue on each
side of the throat.

* upper airway obstruction
« development of an irregular bite (dental malocclusion)

« difficult speech or swallowing

Precautions

T & As are not performed as frequently today as
they were in the past. One reason for a more conservative
approach is that there is always some risk involved when
a patient is put under general anesthesia.

In some cases, a T & A may need to be modified or
postponed:

« children with cleft palates should not have the adenoids
removed

« bleeding disorders; these must be brought under control
before surgery

« acute tonsillitis; surgery should be postponed—usually
for three to four weeks—until the infection is gone

Description

Tonsillectomies are hospital procedures. In adults,
they may be performed under local anesthesia. Children
are usually placed under general anesthesia. The doctor
depresses the tongue in order to see the throat and
removes the tonsils with a scooplike instrument. The
adenoids are usually removed through the nose.

Aftercare

Patients are turned on the side after the operation to
prevent the possibility of blood being drawn into the
lungs. The patient’s vital signs are checked. After the
patient is fully awake, he or she can drink water and
other nonirritating liquids.

Adult patients are usually warned to expect some
bleeding after the operation and a very sore throat.
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Tonsillitis

Toothed forceps

Tonsils

Scalpel

Tongue depressor

Tonsillectomy and adenoidectomy are surgical procedures performed to remove the tonsils or adenoids. The tonsils are
removed in cases where they are a source of recurrent infection or have developed an abscess. Both operations are typically
performed on children. The illustration above shows a tonsillectomy in progress. (lllustration by Electronic lllustrators Group.)

Antibiotics are given to prevent infection. Medications
to relieve pain may also be given. For at least the first 24
hours, the patient is fed soft or pureed foods and fluids. If
the adenoids alone were removed, the patient may be
allowed solid food the day after surgery.

Patients are usually sent home the next day, with
instructions to call the doctor if there is bleeding, an ear-
ache, or a fever that lasts longer than three days. They
are told to expect a white scab to form in the throat
between five and 10 days after surgery.

Risks

About one in every fifteen thousand tonsillectomies
ends in death, either from the anesthesia or from bleed-
ing to death five to seven days after the operation. There
is also a chance that children with previously normal
speech will develop a nasal-sounding voice. In addition,
children younger than five years may be badly emotion-
ally upset by the hospital experience.

Normal results

Normal results include the correction of the condi-
tion for which the surgery was performed.
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I Tonsillitis
Definition
Tonsillitis is an infection and swelling of the tonsils,

which are oval-shaped masses of lymph gland tissue
located on both sides of the back of the throat.

Description

The tonsils normally help to prevent infections.
They act like filters to trap bacteria and viruses entering
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The palatine, lingual, and pharyngeal tonsils. (/llustration by Hans & Cassady, Inc.)

the body through the mouth and sinuses. The tonsils also
stimulate the immune system to produce antibodies to
help fight off infections. Anyone of any age can have ton-
sillitis; however, it is most common in children between
the ages of five and 10 years.

Causes and symptoms

Tonsillitis is caused by viruses or bacteria that cause
the tonsils to swell and become inflamed. A mild or
severe sore throat is one of the first symptoms of tonsil-
litis. Symptoms can also include fever, chills, tiredness,
muscle aches, earache, pain or discomfort when swal-
lowing, and swollen glands in the neck. Very young chil-
dren may be fussy and stop eating. When a doctor or
nurse looks into the mouth with a flashlight, the tonsils
may appear swollen and red. Sometimes, the tonsils will
have white or yellow spots or flecks or a thin coating.
Symptoms usually last four to six days.

Diagnosis

The diagnosis of tonsillitis is made from the visible
symptoms and a physical examination of the patient.
The doctor will examine the eyes, ears, nose, and throat,
looking at the tonsils for signs of swelling, redness, or a
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discharge. A careful examination of the throat is neces-
sary to rule out diphtheria and other conditions that may
cause a sore throat. Since most sore throats in children
are caused by viruses rather than bacteria, the doctor may
take a throat culture in order to test for the presence of
streptococcal bacteria. A throat culture is performed by
wiping a cotton swab across the tonsils and back of the
throat, and sending the swab to a laboratory for culturing.
Streptococcus pyogenes, the bacterium that causes strep
throat, is the most common disease agent responsible
for tonsillitis. Depending on what type of test is used for
strep, the doctor may be able to determine within a few
minutes if S. pyogenes is present. The quick tests for
strep are not as reliable as a laboratory culture, which can
take 24—48 hours. If the results of a quick test are posi-
tive, however, the doctor can prescribe antibiotics right
away. If the quick test results are negative, the doctor can
do a throat culture to verify the results and wait for the
laboratory report before prescribing antibiotics. A blood
test may also be done to rule out a more serious infection
or condition, and to check the white blood cell count to
see if the body is responding to the infection. In some
cases, the doctor may order blood tests for mononucleo-
sis, since about a third of patients with mononucleosis
develop streptococcal infections of the tonsils.
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Tonsillitis

An examination of this patient’s mouth reveals acute tonsil-
litis. (Custom Medical Stock Photo. Reproduced by permission.)

Treatment

Treatment of tonsillitis usually involves keeping the
patient comfortable while the illness runs its course. This
supportive care includes bed rest, drinking extra fluids,
gargling with warm salt water, and taking pain reliev-
ers—usually NSAIDs—to reduce fever. Frozen juice
bars and cold fruit drinks can bring some temporary
relief of sore throat pain; drinking warm tea or broth can
be soothing. If the throat culture shows that S. pyogenes
is present, penicillin or other antibiotics will be pre-
scribed. An injection of benzathine or procaine penicillin
may be most effective in treating the infection, but it is
also painful. If an oral antibiotic is prescribed, it must be
taken for the full course of treatment, usually 10-14 days.
If the patient has several episodes of severe tonsillitis, the
doctor may recommend a tonsillectomy, which is the sur-
gical removal of the tonsils.

Alternative treatment

Strengthening the immune system is important
whether tonsillitis is caused by bacteria or viruses.
Naturopaths often recommend dietary supplements of
vitamin C, bioflavonoids, and beta-carotenes—found
naturally in fruits and vegetables—to ease inflamma-
tion and fight infection. A variety of herbal remedies
also may be helpful in treating tonsillitis. Calendula
(Calendula officinalis) and cleavers (Galium aparine)
target the lymphatic system, while echinacea (Echi-
nacea spp.) and  astragalus (Astragalus
membranaceus) stimulate the immune system. Gold-
enseal (Hydrastis canadensis), myrrth (Commiphora
molmol), and bitter orange act as antibacterials.
Lomatium dissectum and Ligusticum porteri have an
antiviral action. Some of the homeopathic medicines
that may be used to treat symptoms of tonsillitis
include  Belladonna, Phytolacca, Mercurius,
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Lycopodium, Lachesis, Hepar sulphuris, Arsenicum,
or Rhus toxicodendron. As with any condition, the
treatment and dosage should be appropriate for the
particular symptoms and age of the patient.

Prognosis

Tonsillitis usually resolves within a few days with
rest and supportive care. Treating the symptoms of sore
throat and fever will make the patient more comfortable.
If fever persists for more than 48 hours, however, or is
higher than 102°F, the patient should be seen by a doctor.
If antibiotics are prescribed to treat an infection, they
should be taken as directed for the complete course of
treatment, even if the patient starts to feel better in a few
days. Prolonged symptoms may indicate that the patient
has other upper respiratory infections, most commonly in
the ears or sinuses. An abscess behind the tonsil (a peri-
tonsillar abscess) may also occur. In rare cases, a persis-
tent sore throat may point to more serious conditions,
such as rheumatic fever or pneumonia.

Prevention

The bacteria and viruses that cause tonsillitis are
easily spread from person to person. It is not unusual for
an entire family or several students in the same class-
room to come down with similar symptoms, especially if
S. pyogenes is the cause. The risk of transmission can be
lowered by avoiding exposure to anyone who already has
tonsillitis or a sore throat. Drinking glasses and eating
utensils should not be shared and should be washed in
hot, soapy water before reuse. Old toothbrushes should
be replaced to prevent reinfection. People who are caring
for someone with tonsillitis should wash their hands fre-
quently, to prevent spreading the infection to others.
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Streptococcus pyogenes—A common bacterium
that causes strep throat and can also cause tonsillitis.

Tonsillectomy—A surgical procedure to remove
the tonsils if the patient has recurrent sore throats
or throat infections, or if the tonsils have become
so swollen that the patient has trouble breathing or
swallowing.

Tonsils—Oval-shaped masses of glandular tissue

located on both sides at the back of the throat.
Tonsils act like filters to trap bacteria and viruses.

PERIODICALS
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“Tonsillitis.” Kids Health Page. <http://KidsHealth.org/parent/
common/tonsillitis.html>.
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I Tooth decay
Definition

Tooth decay, which is also called dental cavities or
dental caries, is the destruction of the outer surface
(enamel) of a tooth. Decay results from the action of bac-
teria that live in plaque, which is a sticky, whitish film
formed by a protein in saliva (mucin) and sugary sub-
stances in the mouth. The plaque bacteria sticking to
tooth enamel use the sugar and starch from food particles
in the mouth to produce acid.

Description

Tooth decay is a common health problem, second in
prevalence only to the common cold. It has been esti-
mated that 90% of people in the United States have at
least one cavity and that 75% of people had their first
cavity by the age of five. Although anyone can have a
problem with tooth decay, children and senior citizens
are the two groups at highest risk. Other high-risk groups
include people who eat a lot of starchy and sugary foods;
people living in areas without a fluoridated water supply;
and people who already have numerous dental restora-
tions (fillings and crowns).
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Baby bottle tooth decay

Baby bottle tooth decay is a dental problem that fre-
quently develops in infants that are put to bed with a bot-
tle containing a sweet liquid. Baby bottle tooth decay is
also called nursing-bottle caries and bottle-mouth syn-
drome. Bottles containing such liquids as milk, formula,
fruit juices, sweetened drink mixes, and sugar water con-
tinuously bathe an infant’s mouth with sugar during naps
or at night. The bacteria in the mouth use this sugar to
produce acid that destroys the child’s teeth. The upper
front teeth are typically the ones most severely damaged;
the lower front teeth receive some protection from the
tongue. Pacifiers dipped in sugar, honey, corn syrup, or
other sweetened liquid also contribute to bottle-mouth
syndrome. The first signs of damage are chalky white
spots or lines across the teeth. As decay progresses, the
damage to the child’s teeth becomes obvious.

Causes and symptoms

Tooth decay requires the simultaneous presence of
three factors: plaque bacteria, sugar, and a vulnerable
tooth surface. Although several microorganisms found in
the mouth can cause tooth decay, the primary disease
agent appears to be Streptococcus mutans. The sugars
used by the bacteria are simple sugars such as glucose,
sucrose, and lactose. They are converted primarily into
lactic acid. When this acid builds up on an unprotected
tooth surface, it dissolves the minerals in the enamel, cre-
ating holes and weak spots (cavities). As the decay spreads
inward into the middle layer (the dentin), the tooth
becomes more sensitive to temperature and touch. When
the decay reaches the center of the tooth (the pulp), the
resulting inflammation (pulpitis) produces a toothache.

Diagnosis

Tooth decay develops at varying rates. It may be
found during a routine six-month dental checkup before
the patient is even aware of a problem. In other cases, the
patient may experience common early symptoms, such
as sensitivity to hot and cold liquids or localized discom-
fort after eating very sweet foods. The dentist or dental
hygienist may suspect tooth decay if a dark spot or a pit
is seen during a visual examination. Front teeth may be
inspected for decay by shining a light from behind the
tooth. This method is called transillumination. Areas of
decay, especially between the teeth, will appear as
noticeable shadows when teeth are transilluminated. X
rays may be taken to confirm the presence and extent of
the decay. The dentist then makes the final clinical diag-
nosis by probing the enamel with a sharp instrument.

Tooth decay in pits and fissures may be differentiat-
ed from dark shadows in the crevices of the chewing sur-
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Tooth decay
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Tooth decay is the destruction of the outer surface, or enamel, of a tooth. It is caused by acid buildup from plaque bacteria,
which dissolves the minerals in the enamel and creates cavities. (/llustration by Electronic lllustrators Group.)

faces by a dye that selectively stains parts of the tooth
that have lost mineral content. A dentist can also use this
dye to tell whether all tooth decay has been removed
from a cavity before placing a filling.

Diagnosis in children

Damage caused by baby bottle tooth decay is often
not diagnosed until the child has a severe problem,
because parents seldom bring infants and toddlers in for
dental check-ups. Dentists want to initially examine pri-
mary teeth between 12 and 24 months. Children still
drinking from a bottle anytime after their first birthday
are likely to have tooth decay.

Treatment

To treat most cases of tooth decay in adults, the den-
tist removes all decayed tooth structure, shapes the sides
of the cavity, and fills the cavity with an appropriate
material, such as silver amalgam or composite resin. The
filling is put in to restore and protect the tooth. If decay
has attacked the pulp, the dentist or a specialist called an
endodontist may perform root canal treatment and
cover the tooth with a crown.

In cases of baby bottle tooth decay, the dentist must
assess the extent of the damage before deciding on the
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treatment method. If the problem is caught early, the
teeth involved can be treated with fluoride, followed by
changes in the infant’s feeding habits and better oral
hygiene. Primary teeth with obvious decay in the enam-
el that has not yet progressed to the pulp need to be pro-
tected with stainless steel crowns. Fillings are not usu-
ally an option in small children because of the small
size of their teeth and the concern of recurrent decay.
When the decay has advanced to the pulp, pulling the
tooth is often the treatment of choice. Unfortunately,
loss of primary teeth at this age may hinder the young
child’s ability to eat and speak. It may also have bad
effects on the alignment and spacing of the permanent
teeth when they come in.

Prognosis

With timely diagnosis and treatment, the progres-
sion of tooth decay can be stopped without extended
pain. If the pulp of the tooth is infected, the infection
may be treated with antibiotics prior to root canal treat-
ment or extraction. The longer decay goes untreated,
however, the more destructive it becomes and the
longer and more intensive the necessary treatment will
be. In addition, a patient with two or more areas of
tooth decay is at increased risk of developing additional
cavities in the future.
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Prevention

It is easier and less expensive to prevent tooth decay
than to treat it. The four major prevention strategies include:
proper oral hygiene; fluoride; sealants; and attention to diet.

Oral hygiene

GENERAL CARE OF THE MOUTH. The best way to
prevent tooth decay is to brush the teeth at least twice a
day, preferably after every meal and snack, and floss
daily. Cavities develop most easily in spaces that are hard
to clean. These areas include surface grooves, spaces
between teeth, and the area below the gum line. Effective
brushing cleans each outer tooth surface, inner tooth sur-
face, and the horizontal chewing surfaces of the back
teeth, as well as the tongue. Flossing once a day also
helps prevent gum disease by removing food particles
and plaque at and below the gum line, as well as between
teeth. Patients should visit their dentist every six months
for oral examination and professional cleaning.

MOUTH CARE IN OLDER ADULTS. Older adults who
have lost teeth or had them removed still need to main-
tain a clean mouth. Bridges and dentures must be kept
clean to prevent gum disease. Dentures should be relined
and adjusted by a dentist whenever necessary to maintain
proper fit. These adjustments help to keep the gums from
becoming red, swollen, and tender.

MOUTH CARE IN CHILDREN. Parents can easily prevent
baby bottle tooth decay by not allowing a child to fall asleep
with a bottle containing sweetened liquids. Bottles should be
filled only with plain, unsweetened water. The child should
be introduced to drinking from a cup around six months of
age and weaned from bottles by twelve months. If an infant
seems to need oral comfort between feedings, a pacifier spe-
cially designed for the mouth may be used. Pacifiers, howev-
er, should never be dipped in honey, corn syrup, or other
sweet liquids. After the eruption of the first tooth, parents
should begin routinely wiping the infant’s teeth and gums
with a moist piece of gauze or a soft cloth, especially right
before bedtime. Parents may begin brushing a child’s teeth
with a small, soft toothbrush at about two years of age,
when most of the primary teeth have come in. They should
apply only a very small amount (the size of a pea) of tooth-
paste containing fluoride. Too much fluoride may cause
spotting (fluorosis) of the tooth enamel. As the child grows,
he or she will learn to handle the toothbrush, but parents
should control the application of toothpaste and do the fol-
lowup brushing until the child is about seven years old.

Fluoride application

Fluoride is a natural substance that slows the
destruction of enamel and helps to repair minor tooth
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decay damage by remineralizing tooth structure. Tooth-
paste, mouthwash, fluoridated public drinking water, and
vitamin supplements are all possible sources of fluoride.
Children living in areas without fluoridated water should
receive 0.5 mg/day of fluoride (0.25 mg/day if using a
toothpaste containing fluoride) from three to five years of
age, and 1 mg/day from six to 12 years.

While fluoride is important for protecting children’s
developing teeth, it is also of benefit to older adults with
receding gums. It helps to protect their newly exposed
tooth surfaces from decay. Older adults can be treated by
a dentist with a fluoride solution that is painted onto
selected portions of the teeth or poured into a fitted tray
and held against all the teeth.

Sealants

Because fluoride is most beneficial on the smooth sur-
faces of teeth, sealants were developed to protect the irreg-
ular surfaces of teeth. A sealant is a thin plastic coating that
is painted over the grooves of chewing surfaces to prevent
food and plaque from being trapped there. Sealant treat-
ment is painless because no part of the tooth is removed,
although the tooth surface is etched with acid so that the
plastic will adhere to the rough surface. Sealants are usual-
ly clear or tooth-colored, making them less noticeable than
silver fillings. They cost less than fillings and can last up to
10 years, although they should be checked for wear at
every dental visit. Children should get sealants on their first
permanent “6-year” molars, which come in between the
ages of five and seven, and on the second permanent “12-
year” molars, which come in between the ages of 11 and
14. Sealants should be applied to the teeth shortly after they
erupt, before decay can set in. Although sealants have been
used in the United States for about 25 years, one survey by
the National Institute of Dental Research reported that
fewer than 8% of American children have them.

Diet

The risk of tooth decay can be lowered by choosing
foods wisely and eating less often. Foods high in sugar
and starch, especially when eaten between meals,
increase the risk of cavities. The bacteria in the mouth
use sugar and starch to produce the acid that destroys the
enamel. The damage increases with more frequent eating
and longer periods of eating. For better dental health,
people should eat a variety of foods, limit the number of
snacks, avoid sticky and overly sweetened foods, and
brush often after eating.

Drinking water is also beneficial for rinsing food
particles from the mouth. Children can be taught to
“swish and swallow” if they are unable to brush after
lunch at school. Similarly, saliva stimulated during eating
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Tooth extraction

KEY TERMS

Amalgam—A mixture (alloy) of silver and several
other metals, used by dentists to make fillings for
cavities.

Caries—The medical term for tooth decay.

Cavity—A hole or weak spot in the tooth surface
caused by decay.

Dentin—The middle layer of a tooth, which makes
up most of the tooth’s mass.

Enamel—The hard, outermost surface of a tooth.

Fluoride—A chemical compound containing fluo-
rine that is used to treat water or applied directly
to teeth to prevent decay.

Mucin—A protein in saliva that combines with
sugars in the mouth to form plaque.

Plaque—A thin, sticky, colorless film that forms on
teeth. Plaque is composed of mucin, sugars from
food, and bacteria that live in the plaque.

Pulp—The soft, innermost layer of a tooth contain-
ing blood vessels and nerves.

Sealant—A thin plastic substance that is painted
over teeth as an anti-cavity measure to seal out
food particles and acids produced by bacteria.

Transillumination—A technique of checking for
tooth decay by shining a light behind the patient’s
teeth. Decayed areas show up as spots or shadows.

makes it more difficult for food and bacteria to stick to
tooth surfaces. Saliva also appears to have a buffering
effect on the acid produced by the plaque bacteria and to
act as a remineralizing agent. Older patients should be
made aware that some prescription medications may
decrease salivary flow. Less saliva tends to increase the
activity of plaque bacteria and encourage further tooth
decay. Chewing sugarless gum increases salivation and
thus helps to lower the risk of tooth decay.

Resources

BOOKS

“Dental Caries and Its Complications—Tooth Decay.” In The
Merck Manual of Diagnosis and Therapy. 16th ed. Ed.
Robert Berkow. Rahway, NJ: Merck Research Laborato-
ries, 1992.

ORGANIZATIONS
American Dental Association. 211 E. Chicago Ave., Chicago,
IL 60611. (312) 440-2500. <http://www.ada.org>.
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American Dental Hygienists’ Association. 444 North Michigan
Ave., Chicago, IL 60611. (800)847-6718.

National Institute of Dental Research. 31 Center Drive, MSC
2190, Building 31, Room 5B49, Bethesda, MD 20892-2190.

OTHER

Healthtouch Online Page. <http://www.healthtouch.com>.

Bethany Thivierge

I Tooth extraction
Definition

Tooth extraction is the removal of a tooth from its
socket in the bone.

Purpose

Extraction is performed for positional, structural, or
economic reasons. Teeth are often removed because they
are impacted. Teeth become impacted when they are pre-
vented from growing into their normal position in the
mouth by gum tissue, bone, or other teeth. Impaction is a
common reason for the extraction of wisdom teeth.
Extraction is the only known method that will prevent
further problems. Teeth may also be extracted to make
more room in the mouth prior to straightening the
remaining teeth (orthodontic treatment), or because they
are so badly positioned that straightening is impossible.
Extraction may be used to remove teeth that are so badly
decayed or broken that they cannot be restored. In addi-
tion, patients sometimes choose extraction as a less
expensive alternative to filling or placing a crown on a
severely decayed tooth.

Precautions

In some situations, tooth extractions may need to be
postponed temporarily. These situations include:

* Infection that has progressed from the tooth into the
bone. Infections may make anesthesia difficult. They can
be treated with antibiotics before the tooth is extracted.

* The patient’s use of drugs that thin the blood (anticoagu-
lants). These medications include warfarin (Coumadin)
and aspirin. The patient should stop using these med-
ications for three days prior to extraction.

« Patients who have had any of the following procedures
in the previous six months: heart valve replacement,
open heart surgery, prosthetic joint replacement, or
placement of a medical shunt. These patients may be
given antibiotics to reduce the risk of bacterial infection.
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KEY TERMS

Dry socket—A painful condition following tooth
extraction in which a blood clot does not properly
fill the empty socket. Dry socket leaves the under-
lying bone exposed to air and food.

Extraction site—The empty tooth socket following
removal of the tooth.

Impacted tooth—A tooth that is growing against
another tooth, bone, or soft tissue.

Luxate—To loosen or dislocate the tooth from the
socket.

Nitrous oxide—A colorless, sweet-smelling gas
used by dentists for mild anesthesia. It is some-
times called laughing gas because it makes some
patients feel giddy or silly.

Oral surgeon—A dentist who specializes in surgi-
cal procedures of the mouth, including extractions.

Orthodontic treatment—The process of straight-
ening teeth to correct their appearance and func-
tion.

Description

Tooth extraction can be performed with local anes-
thesia if the tooth is exposed and appears to be easily
removable in one piece. An instrument called an elevator
is used to loosen (luxate) the tooth, widen the space in
the bone, and break the tiny elastic fibers that attach the
tooth to the bone. Once the tooth is dislocated from the
bone, it can be lifted and removed with forceps.

If the extraction is likely to be difficult, the dentist
may refer the patient to an oral surgeon. Oral surgeons are
specialists who are trained to give nitrous oxide, an intra-
venous sedative, or a general anesthetic to relieve pain.
Extracting an impacted tooth or a tooth with curved
roots typically requires cutting through gum tissue to
expose the tooth. It may also require removing portions of
bone to free the tooth. Some teeth must be cut and
removed in sections. The extraction site may or may not
require one or more stitches to close the cut (incision).

Preparation

Before an extraction, the dentist will take the
patient’s medical history, noting allergies and prescrip-
tion medications. A dental history is also taken, with par-
ticular attention to previous extractions and reactions to
anesthetics. The dentist may then prescribe antibiotics or
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A close-up view inside a person’s mouth following the
extraction of the lower right molar. (Custom Medical Stock
Photo. Reproduced by permission.)

recommend stopping certain medications prior to the
extraction. The tooth is x-rayed to determine its full
shape and position, especially if it is impacted.

If the patient is going to have deep anesthesia, he or
she should wear loose clothing with sleeves that are easily
rolled up to allow for an intravenous line. The patient
should not eat or drink anything for at least six hours before
the procedure. Arrangements should be made for a friend
or relative to drive the patient home after the surgery.

Aftercare

An important aspect of aftercare is encouraging a
clot to form at the extraction site. The patient should put
pressure on the area by biting gently on a roll or wad of
gauze for several hours after surgery. Once the clot is
formed, it should not be disturbed. The patient should not
rinse, spit, drink with a straw, or smoke for at least 24
hours after the extraction and preferably longer. Vigorous
exercise should not be done for the first three to five days.

For the first two days after the procedure, the patient
should drink liquids without using a straw, and eat soft
foods. Any chewing must be done on the side away from
the extraction site. Hard or sticky foods should be avoid-
ed. The mouth may be gently cleaned with a toothbrush,
but the extraction area should not be scrubbed.

Wrapped ice packs can be applied to reduce facial
swelling. Swelling is a normal part of the healing
process. It is most noticeable in the first 48—72 hours. As
the swelling subsides, the patient may experience muscle
stiffness. Moist heat and gentle exercise will restore jaw
movement. The dentist may prescribe medications to
relieve the postoperative pain.
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Tooth replacements and restorations

Risks

Potential complications of tooth extraction include
postoperative infection, temporary numbness from nerve
irritation, jaw fracture, and jaw joint pain. An additional
complication is called dry socket. When a blood clot
does not properly form in the empty tooth socket, the
bone beneath the socket is painfully exposed to air and
food, and the extraction site heals more slowly.

Normal results

After an extraction, the wound usually closes in
about two weeks. It takes three to six months for the bone
and soft tissue to be restructured. Complications such as
infection or dry socket may prolong the healing time.

Resources

ORGANIZATIONS

American Association of Oral and Maxillofacial Surgeons.
9700 West Bryn Mawr Ave., Rosemont, IL 60018-5701.
(847) 678-6200. <http://www.aaoms.org>.

Bethany Thivierge

Tooth grinding see Bruxism

I Tooth replacements and
restorations

Definition

A tooth restoration is any artificial substance or struc-
ture that replaces missing teeth or part of a tooth in order
to protect the mouth’s ability to eat, chew, and speak.
Restorations include fillings, inlays, crowns, bridges, par-
tial and complete dentures, and dental implants.

Purpose

Restorations have somewhat different purposes
depending on their extensiveness. Fillings, inlays, and
crowns are intended to repair damage to individual teeth.
They replace tooth structure lost by decay or injury, pro-
tect the part of the tooth that remains, and restore the
tooth’s shape and function. Bridges, dentures, and
implants are intended to protect the shape and function of
the mouth as a whole.

Precautions

Some patients are allergic to the medications used
for local anesthesia in dental restorations. In addition,
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many people in the general population are afraid of den-
tal work. Most dentists in present-day practice can help
patients with this specific fear.

Description
Fillings

Fillings are restorations that are done to repair dam-
age caused by tooth decay (dental caries). Tooth decay
occurs when microorganisms in the mouth convert sugar
from food to acid, which attacks the tooth. The acid
forms cavities that start in the hard outer surface of the
tooth (the enamel) and may extend inward to the pulp,
which contains the tooth’s nerves and blood vessels. Left
untreated, tooth decay may lead to inflammation and
infection that may cause toothache and perhaps more
serious complications.

To stop the decay process, the dentist removes the
decayed portion of the tooth using a high-speed drill or an
air abrasion system, shapes the cavity walls, and replaces
the tooth structure with a filling of silver amalgam, com-
posite resin, or gold. The filling is placed in the cavity as a
liquid or soft solid. It sets within a few minutes and contin-
ues to harden over the next several hours. Silver amalgam
is commonly used to fill cavities on the biting surfaces of
the back teeth, because it is strong enough to withstand the
tremendous pressures exerted by grinding and chewing.
Composite resin is typically used to fill cavities in front
teeth and any other teeth that are visible when the patient
smiles, because its color can be matched to the tooth sur-
face. Gold as a filling material is far less common, but is
being increasingly used. Although it is more expensive
and less easily applied, it does not trigger the sensitivity
reactions that some patients have to silver amalgam.

Inlays

An inlay resembles a filling in that it fills the space
remaining after the decayed portion of a tooth has been
removed. The difference is that an inlay is shaped outside
the patient’s mouth and then cemented into place. After the
decay is removed and the cavity walls are shaped, the den-
tist makes a wax pattern of the space. A mold is cast from
the wax pattern. An inlay, usually of gold, is made from
this mold and sealed into the tooth with dental cement.

Crowns

The crown of a tooth is the portion that is covered by
enamel. A restorative crown replaces this outer part to
protect the tooth. This protection becomes necessary
when a tooth cracks or has its entire structure weakened
by decay. As with a filling or inlay, the dentist first
removes the decayed portion of the tooth. The tooth is
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then prepared for a crown. It may be tapered on the out-
side edges to a peg, reinforced with a cast metal core, or
rebuilt with both a cast metal core and a post. A wax
impression of the prepared tooth and the teeth next to it is
made. The new crown is made to fit this mold. The crown
may be made of gold or stainless steel alone, metal with a
veneer of tooth-colored porcelain or resin, or of porcelain
or resin alone. The finished crown is then placed over the
prepared tooth, adjusted, and cemented into place.

Bridges

Bridges are a type of restoration that is done when
one or more permanent teeth are lost or pulled. The
resulting gap must be filled in to prevent the remaining
teeth from shifting. If the other teeth shift, they will
affect the patient’s bite (occlusion), which sometimes
produces pain in the jaw joint. As the teeth move and
become crooked, they also become more difficult to keep
clean. The risk of tooth decay and gum disease increases,
increasing the likelihood that additional teeth will be
lost. A bridge is inserted to prevent this risk. Bridges are
nonremovable appliances of one or more artificial teeth
(pontics) anchored by crowns on the adjacent teeth (abut-
ment teeth). The abutment teeth carry the pressure when
the patient chews food.

Partial dentures

A partial denture is similar to a bridge in that it fills
a gap left by missing teeth with artificial teeth on a metal
frame. A partial denture is removable, however. It attach-
es to a crown on the abutment tooth with a metal clasp or
precision attachment. A partial denture is primarily used
at the end of a row of natural teeth, where there is only
one abutment tooth. The pressure exerted by chewing is
shared by this abutment and the soft tissues of the gum
ridge beneath the appliance.

Complete dentures

Complete dentures may be worn when all of the top
or bottom teeth have been lost. A complete denture con-
sists of artificial teeth mounted in a plastic base molded
to fit the remaining oral anatomy. It may or may not be
held in place with a denture adhesive.

Implants

Dental implants are a means of securing crowns,
bridges, and dentures in the mouth. A hard plastic or
metal fixture is implanted through the soft tissue into the
bone. Over time, the bone grows around this fixture,
firmly anchoring it. The exposed end of this fixture is
covered with a crown and may serve as a stable abutment
for a bridge or denture.
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Preparation

Before a restoration is placed in the mouth, the den-
tist removes all traces of decay and shapes the remaining
tooth structure for the restoration. Fillings are the only
restoration created within the tooth itself—the others are
made up in a laboratory using a model of the tooth struc-
ture. Thus, a filling may be placed in a single dental visit,
while the other restorations usually take several appoint-
ments. Temporary crowns and dentures are put in place
after the tooth is shaped until the permanent restoration is
delivered by the laboratory.

Aftercare
Fillings

Fillings need time to harden for several hours after
being placed, so the patient should chew food on the
opposite side of the mouth for the first day.

Dentures

A partial or complete denture may take several
weeks of getting used to. Inserting and removing the
denture will take practice. Speaking clearly may be diffi-
cult at first—the patient may find it helpful to read out
loud for practice. Eating may also feel awkward. The
patient should begin by eating small pieces of soft foods.
Very hard or sticky foods should be avoided.

Patients with dentures must work on good oral
hygiene. Specialty brushes and floss threaders may be
used to remove plaque and food from around crowns and
bridges. Dentures should be removed and brushed daily
with a specially designed brush and a denture cleaner or
other mild soap.

The patient should see the dentist for an adjustment
if there is any discomfort or irritation resulting from a
restoration. Otherwise, the patient should see the dentist
at least twice a year for an oral examination.

Risks

Restoration procedures typically require local anes-
thesia. Some people may have allergic reactions to the
medication. A very small number of people are allergic
to one or more of the metals used in a dental restoration.
In most cases, the dentist can use another material.

Normal results

A well-made restoration should feel comfortable and
last a relatively long time with proper care. Artificial dental
restorations only approximate the original tooth, however.
A complete denture will never feel as comfortable or work
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Toothache

KEY TERMS

Abutment tooth—A crowned tooth that stabilizes
a bridge or partial denture.

Bridge—An appliance of one or more artificial
teeth anchored by crowns on the adjacent teeth.

Complete denture—A full set of upper or lower
teeth, mounted in a plastic base. Dentures are also
called false teeth.

Crown—A protective shell that fits over the tooth.

Dental caries—A disease of the teeth in which
microorganisms convert sugar in the mouth to
acid that erodes the tooth.

Enamel—The hard outermost surface of a tooth.

Filling—Dental material that occupies the space
remaining within a tooth after the decayed portion
has been removed.

Implant—A fixture with one end implanted into
the bone and the other end covered with a crown,
often to serve as a stable abutment for a bridge or
denture.

Inlay—A filling that is made outside of the tooth
and the cemented into place.

Occlusion—The way upper and lower teeth fit
together during biting and chewing.

Partial denture—A removable bridge that usually
clasps onto only one abutment.

Pontic—An artificial tooth.

Pulp—The soft innermost layer of a tooth that con-
tains its blood vessels and nerves.

as well as natural teeth. It is better, therefore, to prevent the
need for restorative dental work than to replace teeth.
Restorations are expensive, may require many appoint-
ments, and still need careful cleaning and attention.

Resources

BOOKS

“Dentistry in Medicine—Dental Restorations and Appliances.”
In The Merck Manual of Diagnosis and Therapy. 16th ed.
Ed. Robert Berkow. Rahway, NJ: Merck Research Labo-
ratories, 1992.

ORGANIZATIONS

Academy of General Dentistry. Suite 1200, 211 East Chicago
Ave., Chicago, IL 60611. (312) 440-4300. <http://www.
agd.org>.
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American Dental Association. 211 E. Chicago Ave., Chicago,
IL 60611. (312) 440-2500. <http://www.ada.org>.

Bethany Thivierge

I Toothache
Definition

A toothache is any pain or soreness within or
around a tooth, indicating inflammation and possible
infection.

Description

A toothache may feel like a sharp pain or a dull
ache. The tooth may be sensitive to pressure, heat, cold,
or sweets. In cases of severe pain, identifying the prob-
lem tooth is often difficult. Any patient with a toothache
should see a dentist at once for diagnosis and treatment.
Most toothaches get worse if not treated.

Causes and symptoms

Toothaches may result from any of a number of
causes:

« tooth decay (dental caries)

« inflammation of the tooth pulp (pulpitis)
* abscesses

 gum disease, including periodontitis

* loose or broken filling

« cracked or impacted tooth

* exposed tooth root

» food wedged between teeth or trapped below the gum
line

« tooth nerve irritated by clenching or grinding of teeth
(bruxism)

« pressure from congested sinuses

e traumatic injury

Diagnosis

Diagnosis includes identifying the location of the
toothache, as well as the cause. The dentist begins by ask-
ing the patient specific questions about the toothache,
including the types of foods that make the pain worse,
whether the tooth is sensitive to temperature or biting, and
whether the pain is worse at night. The dentist then exam-
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ines the patient’s mouth for signs of swelling, redness,
and obvious tooth damage. The presence of pus indicates
an abscess or gum disease. The dentist may flush the sore
area with warm water to dislodge any food particles and
to test for sensitivity to heat. The dentist may then dry the
area with gauze to determine sensitivity to touch and
pressure. The dentist may probe tooth crevices and the
edges of fillings with a sharp instrument, looking for
areas of tooth decay. Finally, the dentist may take x rays,
looking for evidence of decay between teeth, a cracked or
impacted tooth, or a disorder of the underlying bone.

Treatment
Emergency self-care

Toothaches should always be professionally treated
by a dentist. Some methods of self-treatment, however,
may help manage the pain until professional care is
available:

* rinsing with warm salt water
« using dental floss to remove any food particles

« taking aspirin or acetaminophen (Tylenol) to relieve
pain; the drug should be swallowed—never placed
directly on the aching tooth or gum

« applying a cold compress against the outside of the
cheek; do not use heat, because it will tend to spread
infection

« using clove oil (Syzygium aromaticum) to numb the
gums; the oil may be rubbed directly on the sore area or
used to soak a small piece of cotton and applied to the
sore tooth

Professional care

Treatment will depend on the underlying cause of
the toothache. If the pain is due to tooth decay, the dentist
will remove the decayed area and restore the tooth with a
filling of silver amalgam or composite resin. Loose or
broken fillings are removed, new decay cleaned out, and
a new filling is placed. If the pulp of the tooth is dam-
aged, root canal therapy is needed. The dentist or a spe-
cialist called an endodontist removes the decayed pulp,
fills the space left behind with a soothing paste, and cov-
ers the tooth with a crown to protect and seal it. If the
damage cannot be treated by these methods, or if the
tooth is impacted, the tooth must be extracted.

Alternative treatment

Toothaches caused by infection or tooth decay must
be treated by a dentist. Several alternative therapies may
be helpful for pain relief until dental treatment is avail-
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KEY TERMS

Abscess—A hole in the tooth or gum tissue filled
with pus as the result of infection.

Bruxism—Habitual clenching and grinding of the
teeth as a result of stress. The behavior usually
occurs during sleep.

Cavity—A hole or weak spot in the tooth surface
caused by decay.

Dental caries—A disease of the teeth in which
microorganisms convert sugar in the mouth to
acid, which then erodes the tooth.

Enamel—The hard outermost surface of a tooth.

Endodontist—A dentist who specializes in diag-
nosing and treating diseases of the pulp and other
inner parts of the tooth.

Impacted tooth—A tooth that is growing against
another tooth, bone, or soft tissue.

Periodontitis—A gum disease that destroys the
structures supporting the teeth, including bone.

Pulp—The soft innermost part of a tooth, contain-
ing blood vessels and nerves.

Pulpitis—Inflammation of the pulp of a tooth that
involves the blood vessels and nerves.

able. Clove oil (Syzygium aromaticum) may be rubbed
on sensitive gums to numb them or added to a small cot-
ton pellet that is then placed into or over a hole in the
tooth. The herb corydalis (Corydalis yanhusuo) may also
help relieve toothache pain. Pain also may be reduced
using acupressure, acupuncture, or reiki. Acupuncture
should be done only by a licensed practitioner.

Prognosis

Prompt dental treatment provides a positive outcome
for toothache. In the absence of active infection, fillings,
root canal treatments, or extractions may be performed
with minimal discomfort to the patient. When a
toothache is left untreated, a severe infection may devel-
op and spread to the sinuses or jawbone, and eventually
cause blood poisoning.

Prevention

Maintaining proper oral hygiene is the key to pre-
venting toothaches. The best way to prevent tooth decay
is to brush at least twice a day, preferably after every
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TORCH test

meal and snack. Flossing once a day also helps prevent
gum disease by removing food particles and bacteria at
and below the gum line, as well as between teeth. People
should visit their dentist at least every six months for oral
examinations and professional cleaning.

Resources

ORGANIZATIONS

Academy of General Dentistry. Suite 1200, 211 East Chicago
Ave., Chicago, IL 60611. (312) 440-4300. <http://www.
agd.org>.

American Dental Association. 211 E. Chicago Ave., Chicago,
IL 60611. (312) 440-2500. <http://www.ada.org>.

OTHER

Medical Source. Medical Alliances, Inc. 2121 Eisenhower
Ave., Suite 603, Alexandria, VA 22314. (800) 463-6482
<http://www.medsource.com>.

Bethany Thivierge

Topical antibiotics see Antibiotics, topical

Topical antifungal drugs see Antifungal
drugs, topical

I TORCH test
Definition

The TORCH test, which is sometimes called the
TORCH panel, belongs to a category of blood tests called
infectious-disease antibody titer tests. This type of blood
test measures the presence of antibodies (protein mole-
cules produced by the human immune system in response
to a specific disease agent) and their level of concentra-
tion in the blood. The name of the test comes from the ini-
tial letters of the five disease categories. The TORCH test
measures the levels of an infant’s antibodies against five
groups of chronic infections: foxoplasmosis, other infec-
tions, rubella, cytomegalovirus (CMV), and herpes sim-
plex virus (HSV). The “other infections” usually include
syphilis, hepatitis B, coxsackie virus, Epstein-Barr virus,
varicella-zoster virus, and human parvovirus.

Since the TORCH test is a screening or first-level
test, the pediatrician may order tests of other body fluids
or tissues to confirm the diagnosis of a specific infection.
In the case of toxoplasmosis, rubella, and syphilis, cere-
brospinal fluid may be obtained from the infant through a
spinal tap in order to confirm the diagnosis. In the case of
CMY, the diagnosis is confirmed by culturing the virus in
a sample of the infant’s urine. In HSV infections, tissue
culture is the best method to confirm the diagnosis.
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Purpose

The five categories of organisms whose antibodies
are measured by the TORCH test are grouped together
because they can cause a cluster of symptomatic birth
defects in newborns. This group of defects is sometimes
called the TORCH syndrome. A newborn baby with
these symptoms will be given a TORCH test to see if any
of the five types of infection are involved.

The symptoms of the TORCH syndrome include:

* Small size in proportion to length of the mother’s preg-
nancy at time of delivery. Infants who are smaller than
would be expected (below the tenth percentile) are
referred to as small-for-gestational-age, or SGA.

* Enlarged liver and spleen
» Low level of platelets in the blood

« Skin rash. The type of skin rash associated with the
TORCH syndrome is usually reddish-purple or brown
and is caused by the leakage of blood from broken cap-
illaries into the baby’s skin.

* Involvement of the central nervous system. These
defects can include encephalitis, calcium deposits in
the brain tissue, and seizures.

« Jaundice. The yellowish discoloration of the skin and
whites of the eyes due to liver disease.

In addition to these symptoms, each of the TORCH
infections has its own characteristic symptom cluster in
newborns:

Toxoplasmosis

Toxoplasmosis is caused by Toxoplasma gondii, a
parasite that the mother can acquire from handling
infected cats, drinking unpasteurized milk, or eating con-
taminated meat. The infection is carried to the infant
through the mother’s placenta, and can cause infections
of the eyes or central nervous system. The organism can
invade brain or muscle tissue and form tissue cysts. The
later in pregnancy that the mother is infected, the higher
the probability that the fetus will be infected. On the
other hand, toxoplasmosis early in pregnancy is more
likely to cause a miscarriage or serious birth defects.
The incidence of toxoplasmosis in newborns is one in
1,000 live births.

Other (syphilis)

Syphilis is caused by a spirochete (spiral- or coil-
shaped bacterium), Treponema pallidum. It is transmitted
in the adult population by sexual intercourse. About 2-
5% of children born to mothers diagnosed with syphilis
will have the disease at birth. Syphilis was added to the
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TORCH panel because of a rapid increase in reported
cases since 1990. It is also a potentially life-threatening
infection for the fetus. Syphilis can cause early delivery,
miscarriage, or stillbirth. The mortality rate in infants
infected with syphilis is about 54%.

Rubella

Rubella is a virus that has a seasonal pattern, with
epidemics most likely in the spring. Between 0.1-2% of
newborns will be infected with rubella. The rate of fetal
infection varies according to the timing of the mother’s
infection during pregnancy. Birth defects, however, are
most likely (85%) in infants infected during the first
eight weeks of pregnancy. Infants born with rubella may
already show signs of heart disease, retarded growth,
hearing loss, blood disorders, vision problems, or pneu-
monia. They may also develop problems later in child-
hood, including autism, hearing loss, brain syndromes,
immune system disorders, or thyroid disease.

Cytomegalovirus (CMV)

Cytomegalovirus belongs to the herpesvirus group
of infections. It can be transmitted through body secre-
tions, as well as by sexual contact; some newborns
acquire CMV through the mother’s breast milk. In adults,
it produces symptoms resembling those of mononucleo-
sis. About 1-2.2% of newborns in the United States are
infected with CMV. Of this group, 10% will have mea-
surable symptoms. The mortality rate for these sympto-
matic newborns is 20-30%. Surviving infants with CMV
may suffer from hearing problems (15%) or mental
retardation (30%). Newborns that acquire CMV during
the birth process or shortly after birth may develop pneu-
monia, hepatitis, or various blood disorders.

Herpes simplex virus (HSV)

Herpesvirus infections are among the most common
viral infections in humans. They are spread by oral, as
well as genital, contact. It is estimated that between 1 in
1,000 and 1 in 5,000 infants are born with HSV infec-
tions. About 80% of these infections are acquired during
the birth process itself; the virus enters the infant through
its eyes, skin, mouth, and upper respiratory tract. Of
infants born with HSV infection, about 20% will have
localized infections of the eyes, mouth, or skin. About
50% of infected infants will develop disease spread
throughout the body (disseminated) within nine to 11
days after birth. Disseminated herpes infections attack
the liver and adrenal glands, as well as other body
organs. Without treatment, the mortality rate is 80%.
Even with antiviral medication, the mortality rate is still
15-20%, with 40-55% of the survivors having long-term
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damage to the central nervous system. It is critical for the
doctor to diagnose HSV infection in the newborn as soon
as possible, for effective treatment.

Description

The TORCH panel requires a sample of the infant’s
blood. Samples from infants are usually obtained by the
heelstick procedure when only a small quantity of blood
is needed. The baby’s foot is wrapped in a warm cloth for
five minutes, to make the blood flow more easily. The
foot is then wiped with an alcohol swab and a lancet is
used to stick the baby’s heel on one side. It is important
to avoid the center of the heel, in order to prevent an
inflammation of the bone.

Preparation

No special preparation, other than sterile technique,
is required.

Risks

The only complications associated with the TORCH
test are those resulting from the heelstick technique
itself. These risks include scarring, infection of the bone,
cellulitis (inflammation of cellular tissue), small lumpy
calcium deposits, and inaccurate test results.

Normal results

The normal result would be normal levels of
immunoglobulin M (IgM) antibody in the infant’s blood.
IgM is one of five types of protein molecules found in
blood that function as antibodies. IgM is a specific class
of antibodies that seeks out virus particles. In contrast to
adults, IgM is the most common type of immunoglobulin
in newborn children. It is, therefore, the most useful indi-
cator of the presence of a TORCH infection.

Abnormal results

The general abnormal, or positive, finding would be
high levels of IgM antibody. The test can be refined fur-
ther for antibodies specific to given disease agents. The
TORCH screen, however, can produce both false-posi-
tive and false-negative findings. Doctors can measure
IgM levels in the infant’s cerebrospinal fluid, as well as
in the blood, if they want to confirm the TORCH results.

Resources

BOOKS

Cruse, Julius M., and Robert E. Lewis. llustrated Dictionary
of Immunology. New York: CRC Press, 1995.

“Infectious Diseases: TORCH Infections.” In Neonatology:
Management, Procedures, On-Call Problems, Diseases
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KEY TERMS

Antibody—A protein molecule produced by the
immune system that is specific to a disease agent,
such as CMV and the other organisms sought by
the TORCH test. The antibody combines with the
organism and disables it.

Perinatal—Referring to the period of time sur-
rounding an infant’s birth, from the last two
months of pregnancy to the first 28 days of life.
The TORCH panel tests for perinatal infections.

Small-for-gestational-age (SGA)—A term used to
describe newborns who are below the 10th per-
centile in height or weight for their estimated ges-
tational age. The gestational age is based upon the
date of the mother’s last menstrual period. SGA is
one of the symptoms of TORCH syndrome.

Titer—The concentration of a substance in a given
sample of blood or other tissue fluid.

and Drugs, ed. Tricia Lacy Gomella, et al. Norwalk, CT:
Appleton & Lange, 1994.

Levin, Myron J. “Infections: Viral & Rickettsial.” In Current
Pediatric Diagnosis & Treatment, ed. William W. Hay Jr.,
et al. Stamford: Appleton & Lange, 1997.

“Pediatrics and Genetics: Disturbances in Newborns and
Infants.” In The Merck Manual of Diagnosis and Therapy.
16th ed. Ed. Robert Berkow. Rahway, NJ: Merck
Research Laboratories, 1992.

“Procedures: Heelstick (Capillary Blood Sampling).” In
Neonatology: Management, Procedures, On-Call Prob-
lems, Diseases and Drugs, ed. Tricia Lacy Gomella, et al.
Norwalk, CT: Appleton & Lange, 1994.

Rebecca J. Frey, PhD

I Torticollis
Definition

Torticollis (cervical dystonia or spasmodic torticol-
lis) is a type of movement disorder in which the muscles
controlling the neck cause sustained twisting or frequent
jerking.

Description

In torticollis, certain muscles controlling the neck
undergo repetitive or sustained contraction, causing the
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neck to jerk or twist to the side. Cervical dystonia causes
forward twisting, and is called antecollis. Backward
twisting is known as retrocollis. The abnormal posture
caused by torticollis is often debilitating, and is usually
painful.

Torticollis most commonly begins between age
30-60, with females affected twice as often as males.
According to the National Spasmodic Torticollis
Association, torticollis affects 83,000 people in the
United States. Dystonia tends to become more severe
during the first months or years after onset, and may
spread to other regions, especially the jaw, arm, or
leg. Torticollis should not be confused with such
other causes of abnormal neck posture as orthopedic
or congenital problems.

Causes and symptoms

The nerve signals responsible for torticollis are
thought to originate in the basal ganglia, a group of brain
structures involved in movement control. The exact
defect is unknown. Some cases of dystonia are due to the
inheritance of a defective gene, whose function was
unknown as of mid-1998. Other cases are correlated with
neck or head trauma, such as from an automobile acci-
dent. Use of certain antipsychotic drugs, or neurolep-
tics, can induce dystonia.

There are three types of torticollis:
* tonic, in which the abnormal posture is sustained
» clonic, marked by jerky head movements.
» mixed, a combination of tonic and clonic movements

Symptoms usually begin gradually, and may be
intermittent at first, worsening in times of stress. Symp-
toms usually progress over two to five years, and then
remain steady. Symptoms may be relieved somewhat
when lying down. Many people with torticollis can tem-
porarily correct their head position by sensory tricks, as
touching the chin or cheek on the side opposite the turn-
ing. The reason for the effectiveness of this “geste antag-
oniste,” as it is called, is unknown.

Pain in the neck, back, or shoulder affects more than
two-thirds of all people with torticollis. Pain may spread
to the arm or hand.

Diagnosis

Diagnosis of torticollis is aided by an electrical
study (electromyography) that can detect overactive
muscles. Imaging studies, including x rays, may be done
to rule out other causes of abnormal posture. A detailed
medical history is needed to determine possible causes,
including trauma.
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Treatment

A variety of oral drugs are available to relax mus-
cles, including baclofen. For a subgroup of patients, L-
dopa provides effective relief. Denervation of the
involved neck muscles may be performed with injection
of alcohol or phenol on to the nerve.

Injection of botulinum toxin (BTX) is considered by
many to be the treatment of choice. By preventing
release of chemical messages from the nerve endings that
stimulate the involved muscles, BTX partially paralyzes
the muscles, therefore allowing more normal posture and
range of motion. BTX treatment lasts several months,
and may be repeated.

Physical therapy can help relieve secondary conse-
quences of torticollis. Regular muscle stretching prevents
contracture, or permanent muscle shortening. Pain and
spasm may be temporarily lessened with application of
heat or ice. Stress management techniques may help pre-
vent worsening. An occupational therapist can suggest
home or work modifications to reduce fatigue and improve
function. Braces constructed to replace the patient’s own
sensory tricks may help reduce abnormal posture.

Alternative treatment

Biofeedback may be effective for some patients.
Regular massage therapy can reduce additional pain in
compensating areas of the body. Two energy-based thera-
pies, acupuncture and homeopathic medicine, can work
to rebalance the whole person, helping to correct the tor-
ticollis. Antispasmodic herbs may help to relax the mus-
cles. In addition, herbs that can help balance the stimulus
from the nervous system are often recommended.

Prognosis

Spontaneous remission is seen in up to 20% of
patients, most often those patients with older onset and
milder symptoms. Dystonia may spread to affect other
regions of the body.

Prevention

There is no way known to prevent torticollis.

Resources

BOOKS

Watts, R. L., and W. C. Koller, eds. Movement Disorders. New
York: McGraw-Hill, 1997.

ORGANIZATIONS

National Spasmodic Torticollis Association. P.O. Box 5849,
Orange, CA 92863-5849. (800) 487-8385. <http://www.
bluheronweb.com>.
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Worldwide Education and Awareness for Movement Disorders.
One Gustave L. Levy Place, Box 1052, New York, NY
10029. (800) 437-6683. <http://www.wemove.org>.

Richard Robinson

Total protein test see Protein components
test

I Tourette syndrome
Definition

Tourette syndrome (TS) is an inherited disorder of
the nervous system, characterized by a variable expres-
sion of unwanted movements and noises (tics).

Description

The first references in the literature to what might
today be classified as Tourette syndrome largely describe
individuals who were wrongly believed to be possessed
by the devil. In 1885 Gilles de la Tourette, a French neu-
rologist, provided the first formal description of this syn-
drome, which he described as an inherited neurological
condition characterized by motor and vocal tics.

Although vocal and motor tics are the hallmark of
Tourette syndrome, such other symptoms as the expres-
sion of socially inappropriate comments or behaviors,
obsessive compulsive disorder, attention deficit disorder,
self-injuring behavior, depression, and anxiety also
appear to be associated with Tourette syndrome. Most
research suggests that Tourette syndrome is an autosomal
dominant disorder, although a gene responsible for
Tourette syndrome has not yet been discovered.

Tourette syndrome is found in all populations and all
ethnic groups, but is three to four times more common in
males than females and is more common in children than
adults. The exact frequency of Tourette syndrome is
unknown, but estimates range from 0.05% to 3%.

Causes and symptoms

The cause of Tourette syndrome is unknown,
although some studies suggest that the tics in Tourette
syndrome are caused by an increased amount of a neuro-
transmitter called dopamine. A neurotransmitter is a
chemical found in the brain that helps to transmit infor-
mation from one brain cell to another. Other studies sug-
gest that the defect in Tourette syndrome involves anoth-
er neurotransmitter called serotonin; or involves other
chemicals required for normal functioning of the brain.
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Tourette syndrome

Most studies suggest that Tourette syndrome is an
autosomal dominant disorder with decreased penetrance,
although this hypothesis has not been proven and may not
be true in all families. An autosomal dominant disorder
results from a change in one copy of a pair of genes. Indi-
viduals with an autosomal dominant disorder have a 50%
chance of passing on the changed gene to their children.
Decreased penetrance means that not all people who
inherit the changed gene will develop symptoms. There is
some evidence that females who inherit the Tourette syn-
drome gene have a 70% chance of exhibiting symptoms
and males have a 99% chance of having symptoms. It has
been suggested that other genetic and environmental fac-
tors may play a role in the development of symptoms in
people who inherit the changed gene but none have been
discovered. Some researchers believe that Tourette syn-
drome has different causes in different individuals or is
caused by changes in more than one gene, although these
theories are less substantiated. Further research is needed
to establish the cause of Tourette syndrome.

Motor and vocal tics

The principal symptoms of Tourette syndrome
include simple and complex motor and vocal tics. Simple
motor tics are characterized by brief muscle contractions
of one or more limited muscle groups. An eye twitch is
an example of a simple motor tic. Complex motor tics
tend to appear more complicated and purposeful than
simple tics, and involve coordinated contractions of sev-
eral muscle groups. Some examples of complex motor
tics include the act of hitting oneself and jumping.
Copropraxia, the involuntary display of unacceptable/
obscene gestures; and echopraxia, the imitation of the
movement of another individual, are other examples of
complex motor tics.

Vocal tics are actually manifestations of motor tics
that involve the muscles required for vocalization. Sim-
ple vocal tics include stuttering, stammering, abnormal
emphasis of part of a word or phrase, and inarticulate
noises such as throat clearing, grunts, and high-pitched
sounds. Complex vocal tics typically involve the involun-
tary expression of words. Perhaps the most striking
example of this is coprolalia, the involuntary expression
of obscene words or phrases, which occurs in fewer than
one-third of people with Tourette syndrome. The invol-
untary echoing of the last word, phrase, sentence or
sound vocalized by oneself (phalilalia) or of another per-
son or sound in the environment (echolalia) are also clas-
sified as complex tics.

The type, frequency, and severity of tics exhibited
varies tremendously between individuals with Tourette
syndrome. Tourette syndrome has a variable age of onset
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and tics can start anytime between infancy and age 18.
Initial symptoms usually occur before the early teens; the
mean age of onset for both males and females is approxi-
mately seven years of age. Most individuals with symp-
toms initially experience simple muscle tics involving
the eyes and the head. These symptoms can progress to
tics involving the upper torso, neck, arms, hands, and
occasionally the legs and feet. Complex motor tics are
usually the latest-onset muscle tics. Vocal tics usually
have a later onset then motor tics. In some rare cases,
people with Tourette syndrome suddenly present with
multiple, severe, or bizarre symptoms.

Not only is there extreme variability in clinical
symptoms between individuals with Tourette syndrome,
but individuals commonly experience a variability in
type, frequency, and severity of symptoms over the
course of their lifetime. Adolescents with Tourette syn-
drome often experience unpredictable and variable
symptoms, which may be related to fluctuating hormone
levels and decreased compliance in taking medications.
Adults often experience a decrease in symptoms or a
complete end to symptoms.

A number of factors appear to affect the severity and
frequency of tics. Stress appears to increase the frequency
and severity of tics, while concentration on another part of
the body that is not involved in a tic can result in the tem-
porary alleviation of symptoms. Relaxation, following
attempts to suppress the occurrence of tics, may result in
an increased frequency of tics. An increased frequency and
severity of tics can also result from exposure to such drugs
as steroids, cocaine, amphetamines, and caffeine. Hor-
monal changes such as those that occur prior to the men-
strual cycle can also increase the severity of symptoms.

Other associated symptoms

People with Tourette syndrome are more likely to
exhibit non-obscene, socially inappropriate behaviors
such as expressing insulting or socially unacceptable
comments or socially unacceptable actions. It is not
known whether these symptoms stem from a more gener-
al dysfunction of impulse control that might be part of
Tourette syndrome.

Tourette syndrome appears to also be associated
with attention deficit disorder (ADD). ADD is a disorder
characterized by a short attention span and impulsivity,
and in some cases hyperactivity. Researchers have found
that 21-90% of individuals with Tourette syndrome also
exhibit symptoms of ADD, whereas 2—15% of the gener-
al population exhibit symptoms of ADD.

People with Tourette syndrome are also at higher
risk for having symptoms of obsessive-compulsive dis-
order (OCD). OCD is a disorder characterized by persis-
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tent, intrusive, and senseless thoughts (obsessions) or
compulsions to perform repetitive behaviors that inter-
fere with normal functioning. A person with OCD, for
example, may be obsessed with germs and may counter-
act this obsession with continual hand washing. Symp-
toms of OCD are present in 1.9-3% of the general popu-
lation, whereas 28-50% of people with Tourette syn-
drome have symptoms of OCD.

Self-injurious behavior (SIB) is also seen more fre-
quently in those with Tourette syndrome. Approximately
34-53% of individuals with Tourette syndrome exhibit
some form of self-injuring behavior. The SIB is often
related to OCD but can also occur in those with Tourette
syndrome who do not have OCD.

Symptoms of anxiety and depression are also found
more commonly in people with Tourette syndrome. It is
not clear, however, whether these symptoms are symp-
toms of Tourette syndrome or occur as a result of having
to deal with the symptoms of moderate to severe Tourette
syndrome.

People with Tourette syndrome may also be at
increased risk for having learning disabilities and per-
sonality disorders; and may be more predisposed to
such behaviors as aggression, antisocial behaviors,
severe temper outbursts, and inappropriate sexual behav-
ior. Further controlled studies need to be performed,
however, to ascertain whether these behaviors are symp-
toms of Tourette syndrome.

Diagnosis

Tourette syndrome cannot be diagnosed through a
blood test. The diagnosis is made through observation
and interview of the patient and discussions with other
family members. The diagnosis, of Tourette syndrome is
complicated by a variety of factors. The extreme range
of symptoms of this disorder makes it difficult to differ-
entiate Tourette syndrome from other disorders with
similar symptoms. Diagnosis is further complicated by
the fact that some tics appear to be within the range of
normal behavior. For example an individual who only
exhibits such tics as throat clearing and sniffing may be
misdiagnosed with a medical problem such as allergies.
In addition, such bizarre and complex tics as coprolalia
may be mistaken for psychotic or “bad” behavior. Diag-
nosis is also confounded by individuals who attempt to
control tics in public and in front of health care profes-
sionals, and deny the existence of symptoms. Although
there is disagreement over what criteria should be used
to diagnose Tourette syndrome, one aid in the diagnosis
is the Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-1V). The DSM-IV outlines suggested
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diagnostic criteria for a variety of conditions, including
Tourette syndrome.

DSM-IV criteria:

« presence of both motor and vocal tics at some time dur-
ing the course of the illness

« the occurrence of multiple tics nearly every day through
a period of more than one year, without a remission of
tics for a period of greater than three consecutive months

« the symptoms cause distress or impairment in function-
ing

« age of onset of prior to 18 years of age

« the symptoms are not due to medications or drugs and
are not related to another medical condition

Some physicians critique the DSM-IV criteria, argu-
ing that they do not include the full range of behaviors and
symptoms seen in Tourette syndrome. Others criticize the
criteria since they limit the diagnosis to those who experi-
ence a significant impairment, which may not be true for
individuals with milder symptoms. For this reason many
physicians use their clinical judgment as well as the DSM-
IV criteria as a guide to diagnosing Tourette syndrome.

Treatment

There is no cure for Tourette syndrome. Treatment
involves the control of symptoms through educational
and psychological interventions and/or medications. The
treatment and management of Tourette syndrome varies
from patient to patient and should focus on the allevia-
tion of the symptoms that are most bothersome to the
patient or that cause the most interference with daily
functioning.

Psychological and educational interventions

Psychological treatments such as counseling are not
generally useful for the treatment of tics but can be bene-
ficial in the treatment of such associated symptoms as
obsessive-compulsive behavior and attention deficit dis-
order. Counseling may also help individuals to cope better
with the symptoms of this disorder and to have more posi-
tive social interactions. Psychological interventions may
also help people cope better with stressors that can nor-
mally be triggers for tics and negative behaviors. Relax-
ation therapies may, however, increase the occurrence of
tics. The education of family members, teachers, and
peers about Tourette syndrome can be helpful and may
help to foster acceptance and prevent social isolation.

Medications

Many people with mild symptoms of Tourette syn-
drome never require medications. Those with severe
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symptoms may require medications for all or part of
their lifetime. The most effective treatment of tics asso-
ciated with Tourette syndrome involves the use of drugs
such as haloperidol, pimozide, sulpiride, and tiapride,
which decrease the amount of dopamine in the body.
Unfortunately, the incidence of side effects, even at low
dosages, is quite high. The short-term side effects can
include sedation, dysphoria, weight gain, movement
abnormalities, depression, and poor school perfor-
mance. Long-term side effects can include phobias,
memory difficulties, and personality changes. These
drugs are therefore better candidates for short-term
rather than long-term therapy.

Tourette syndrome can also be treated with such
other drugs as clonidine, clonazepam, and risperidone,
but the efficacy of these treatments is unknown. In
many cases, treatment of such associated conditions as
ADD and OCD is often more of a concern than the tics
themselves. Clonidine used in conjunction with such
stimulants as Ritalin may be useful for treating people
with Tourette syndrome who also have symptoms of
ADD. Stimulants should be used with caution in indi-
viduals with Tourette syndrome since they can some-
times increase the frequency and severity of tics. OCD
symptoms in those with Tourette syndrome are often
treated with such drugs as Prozac, Luvox, Paxil, and
Zoloft.

In many cases the treatment of Tourette syndrome
with medications can be discontinued after adolescence.
Trials should be performed through the gradual tapering
off of medications and should always be done under a
doctor’s supervision.

Prognosis

The prognosis for Tourette syndrome in individuals
without associated psychological conditions is often
quite good, and only approximately 10% of Tourette syn-
drome individuals experience severe tic symptoms.
Approximately 30% of people with Tourette syndrome
will experience a decrease in the frequency and severity
of tics, and another 30-40% will experience a complete
end of symptoms by late adolescence. The other 30—40%
will continue to exhibit moderate to severe symptoms in
adulthood. There does not appear to be a definite correla-
tion between the type, frequency, and severity of symp-
toms and the eventual prognosis. Patients with severe tics
may experience social difficulties and may isolate them-
selves from others in fear of shocking and embarrassing
them. People with Tourette syndrome who have such
other symptoms as obsessive compulsive disorder, atten-
tion deficit disorder, and self-injurious behavior usually
have a poorer prognosis.
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KEY TERMS

Attention deficit disorder (ADD)—Disorder char-
acterized by a short attention span, impulsivity,
and in some cases hyperactivity.

Autosomal dominant—A pattern of genetic inheri-
tance in which only one abnormal gene is needed
to display the trait or disease.

Coprolalia—The involuntary
obscene words or phrases.

expression  of

Copropraxia—The involuntary display of unac-
ceptable/obscene gestures.

Decreased penetrance—Individuals who inherit a
changed disease gene but do not develop symp-
toms.

Dysphoria—Feelings of anxiety, restlessness, and
dissatisfaction.

Echolalia—Involuntary echoing of the last word,
phrase, or sentence spoken by someone else or
sound in the environment.

Echopraxia—The imitation of the movement of
another individual.

Neurotransmitter—Chemical in the brain that
transmits information from one nerve cell to
another.

Obsessive compulsive disorder (OCD)—Disorder
characterized by persistent, intrusive, and sense-
less thoughts (obsessions) or compulsions to per-
form repetitive behaviors that interfere with nor-
mal functioning.

Phalilalia—Involuntary echoing of the last word,
phrase, sentence, or sound vocalized by oneself.

Tic—Brief and intermittent involuntary movement
or sound.
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Toxic encephalopathy see Delirium

I Toxic epidermal necrolysis
Definition

Toxic epidermal necrolysis is a rare condition that
causes large portions of the epidermis, the skin’s outer-
most layer, to detach from the layers of skin below. A
reaction to a medication is the primary cause.

Description

Toxic epidermal necrolysis (TEN) begins with
fever, cough, and other nonspecific symptoms, and is
soon followed by purplish, bloody-looking lesions on the
skin and mucous membranes. These early lesions, typi-
cally found on the head, neck, and upper chest, soon
merge and blister. Sheets of epidermis then begin to
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detach from the skin layers below. In time, the entire sur-
face of the skin may be involved, with detachment of
100% of the epidermis.

Causes and symptoms

The main cause of TEN is a severe drug reaction.
Some investigators believe there may be additional infec-
tious causes. A severe reaction in transplant patients,
called graft-vs.-host disease, can also produce TEN.
One study reported more than 100 different drugs as
causes of TEN. The drugs most commonly implicated,
however, include antibacterial sulfonamides such as sul-
fadiazine, antibiotics such as aminopenicillins and
cephalosporins, and anticonvulsants like phenytoin.
TEN is extremely rare. Researchers estimate that there
are 0.2 cases per million users of aminopenicillins and
4.5 cases per million users of sulfonamides.

Exactly what leads to detachment of the epidermis
remains unclear. People with TEN seem to have difficul-
ty metabolizing the offending drug. Some researchers
suggest that certain substances that should be cleared
from the body instead get deposited on the outer shell of
the epidermis, causing an immune response that leads the
body to “reject” the skin.

Diagnosis

Diagnosis is made primarily on the appearance and
spread of the skin lesions, and on a history that includes
introduction of a new medication within the previous one
to three weeks. A biopsy of the early lesions will confirm
the diagnosis. Physicians will consider other potential dis-
eases that cause similar symptoms before reaching a diag-
nosis of TEN. One is erythema multiforme, a recurrent
skin disorder that produces lesions similar in appearance to
TEN. However, this disorder is not caused by a drug reac-
tion and does not lead to sheet-like shedding of the skin.
Another disease, Stevens-Johnson syndrome, is a drug-
induced skin disease that some experts believe is really a
milder form of TEN. Staphylococcal scalded skin syn-
drome (SSSS) also looks like TEN, but it is caused by a
staphylococcal infection. Unlike TEN, which occurs rarely
in children, SSSS primarily affects infants, young children,
and adults with weakened immune systems.

Treatment

There is no specific treatment for TEN. Patients are
typically treated in an intensive care unit or in a burn unit
and receive treatment similar to that given to patients
with major burns. With the loss of skin, severe dehydra-
tion is a major risk, so health care workers will attempt
to replace fluids intravenously. Nutritional supplementa-
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Toxic shock syndrome

KEY TERMS

Epidermis—The outermost layer of the skin.

Erythema multiforme—A recurrent skin disorder
that produces lesions similar in appearance to
TEN, but is not caused by a drug reaction and
does not lead to sheet-like shedding of the skin.

Staphylococcal scalded skin syndrome—A dis-
ease caused by Staphylococcus aureus, in which
large sheets of skin may peel away from the body.
It most often affects infants, young children, and
people with weakened immune systems.

Stevens-Johnson syndrome—A drug-induced skin
disease that some experts believe is really a milder
form of TEN.

tion from a tube routed through the nose to the stomach
may also be contemplated to promote the healing of the
skin. Infection is a major risk, so some physicians
“paint” the open lesions with topical antiseptics. Others
use skin grafts taken from cadavers or cultured skin sub-
stitutes to cover large open areas until healing can occur.
Some investigators believe systemic corticosteroids are
useful in the treatment of TEN. But since these medica-
tions have also been implicated as a cause in some cases
of TEN and are known to suppress the immune system,
their use should be considered carefully.

Prognosis

About 25-30% of patients with TEN die. Elderly
patients, those with extensive skin lesions, and those with
AIDS have the worst prognosis. Widespread systemic
infection (sepsis) is the primary cause of death. Survivors,
however, will be completely healed in three to four weeks.

Prevention

There is no prevention for TEN. No reliable test can
indicate that a specific drug may cause TEN in a specific
patient. Some researchers believe skin tests of potentially
offending drugs may prove useful in the future.
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I Toxic shock syndrome
Definition

Toxic shock syndrome (TSS) is an uncommon, but
potentially serious, illness that occurs when poisonous
substances (toxins) produced by certain bacteria enter the
bloodstream. The toxins cause a type of blood poisoning
caused by staphylococcal, or less commonly streptococ-
cal, infections in the lungs, throat, skin or bone, or from
injuries. Women using super-absorbent tampons during
menstruation were found to be most likely to get toxic
shock syndrome.

Description

TSS first came to the attention of the public in the
1970s. Shortly after the introduction of a super-absorbent
tampon, young women across the United States experi-
enced an epidemic of serious but unexplained symptoms.
Thousands went to emergency rooms with high fever,
vomiting, peeling skin, low blood pressure, diarrhea,
and a rash resembling sunburn. The only thing they had
in common was that they all were menstruating at the
time they felt sick, and all were using tampons—espe-
cially super absorbent products.

At its height, the epidemic affected 15,000 people
in the United States each year between 1980 and 1984;
15% of the women died. Since the offending products
were taken off the market, the numbers of TSS cases
have declined sharply. As of 1998, only about 5,000
cases are diagnosed annually in the United States, 5%
of which are fatal. The decline is most likely due to the
tampon manufacturers’ discontinuing the use of some
synthetic materials, and the removal from the market
of the brand of tampon associated with most cases of
TSS. Today, most of these products are made with
rayon and cotton.
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In spite of TSS’ association with menstruating
women, the disease can affect anyone of either sex or any
age or race. The infection may occur in children, men,
and non-menstruating women who are weakened from
surgery, injury, or disease, and who cannot fight off a
staphylococcal infection. New mothers are also at higher
risk for TSS.

Most cases reported in the recent past, however, still
involve menstruating women under age 30. TSS still
occurs in about 17 out of every 100,000 menstruating
girls and women each year; more than half of these cases
are related to tampons. Between five and 10% of patients
with TSS die.

Streptococcal toxic shock syndrome (STSS)

A new type of toxic shock syndrome is caused by a
different bacteria, called Group A streptococcus. This
form of TSS is called streptococcal toxic shock syn-
drome, or STSS. Officially recognized in 1987, STSS is
related to the strain of streptococcus nicknamed the
“flesh-eating bacterium.” STSS affects only one or two
out of every 100,000 Americans. It almost never follows
a simple “strep throat” infection.

Causes and symptoms
Transmission

TSS is caused by a strain of Staphylococcus aureus
found in the nose, mouth, and occasionally the vagina.
The bacteria produce a characteristic toxin. In large
enough quantities, the toxin can enter the bloodstream,
causing a potentially fatal infection.

While experts know the name of the bacterium,
more than 10 years after the 1980s epidemic scientists
still do not fully understand the link between TSS and
tampons. Most medical researchers today suspect that
the absorbent tampons introduce oxygen into the vagina,
which is normally an oxygen-free area of the body. Oxy-
gen triggers bacterial growth, and the more absorbent the
tampon, the more bacteria it can harbor. Some experts
believe that the reason TSS is linked to tampons in par-
ticular is that bacteria can contaminate and multiply in a
tampon. If left in place for a long time—as a woman
could do with a super-absorbent product—the bacteria
have a better chance of multiplying and producing a large
amount of toxin. It is also possible that the tampons or
the chemicals they contain may irritate the vaginal lining,
enabling the toxin to enter the bloodstream.

These types of bacteria are normally present either
on hands or in the vagina, and it takes an amount of bac-
teria only the size of a grain of sand to start an infection.
Of the 15% of women who carry Staphylococcus
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aureus, only about 5% have the strain that produces the
TSS toxin.

Symptoms

TSS. TSS begins suddenly, with a high fever of
102°F (38.9°C) or above, vomiting and watery diarrhea,
headache, and sunburn-like rash; together with a sore
throat and body aches. Blood pressure may plummet a
day or two after the first symptoms appear. When the
blood pressure drops, a woman may become disoriented
or go into shock. Her kidneys may fail. After these devel-
opments, the skin on her hands and feet may peel.

STSS. STSS can occur after a streptococcal infection
in the body, usually from an infected wound or even
chickenpox. Within 48 hours, the patient’s blood pres-
sure drops. There is also fever, dizziness, breathing prob-
lems, and a weak, rapid pulse. The area around the
wound may swell, the liver and kidneys can fail, and
bleeding problems may occur.

Diagnosis

Any woman who is wearing a tampon and begins to
experience the symptoms of toxic shock syndrome should
remove the tampon right away and seek medical care.

The doctor will probably examine the vagina for
signs of inflammation and rule out common sexually
transmitted diseases with similar symptoms. A variety
of blood tests, tests of vaginal secretions, and a physical
examination are needed to identify this condition.

Treatment
TSS

In a menstruating woman, the vagina is first
cleansed with an antiseptic solution to eliminate some of
the bacteria that produce the toxin. TSS is treated with
antibiotics, together with other drugs and fluids to lower
fever and control blood pressure.

STSS

Antibiotics are used to treat STSS. Surgery may be
needed to remove dead skin and muscle.

Prognosis

TSS lasts as long as three weeks, and has a tendency
to recur. About a third of the women who are treated for
TSS have it again within six months. In addition, TSS
can affect the liver, kidneys, lungs, and other organs,
depending on the severity of the infection. Untreated
toxic shock syndrome can be fatal.
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Toxoplasmosis

KEY TERMS

Shock—A condition in which the amount of blood
circulating in the body is inadequate to meet the
body’s needs. Shock can be caused by certain dis-
eases, serious injury, or blood loss.

Staphylococcus—A genus of bacteria that is com-
monly found on human skin and mucous mem-
branes.

Streptococcus—A genus of sphere-shaped bacte-
ria that can cause a wide variety of infections.

Toxin—A poisonous protein that is produced by
some bacteria. A toxin is less complex than a poison.

Prevention
TSS

Women who wear tampons should change them
often and use different brands and types of pads and tam-
pons. If a woman really prefers tampons, experts recom-
mend using the lowest possible absorbency product
made of cotton and rayon, and wearing it only during the
day. In the past, it was difficult to compare absorbency
rates for different products. Today, the Food and Drug
Administration (FDA) requires standardized absorbency
measurements on all tampon boxes. Above all, women
should wash their hands before inserting a tampon, and
change the tampon every four to six hours.

Anyone who has had TSS even once should not use
tampons again.

STSS

Doctors still are not sure how people can avoid
STSS, but they advise patients to clean and bandage open
wounds immediately. Anyone with a red, swollen, or
tender wound, or a sudden fever should seek medical
care.

Resources
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Toxocariasis see Roundworm infections

Toxoplasma gondii infection see
Toxoplasmosis

I Toxoplasmosis
Definition

Toxoplasmosis is an infectious disease caused by the
one-celled protozoan parasite Toxoplasma gondii.
Although most individuals do not experience any symp-
toms, the disease can be very serious, and even fatal, in
individuals with weakened immune systems.

Description

Toxoplasmosis is caused by a one-celled protozoan
parasite known as Toxoplasma gondii. Cats, the primary
carriers of the organism, become infected by eating
rodents and birds infected with the organism. Once
ingested, the organism reproduces in the intestines of
cats, producing millions of eggs known as oocysts, which
are excreted in cat feces daily for approximately two
weeks. In the United States, it is estimated that approxi-
mately 30% of cats have been infected by T. gondii.
Oocysts are not capable of producing infection until
approximately 24 hours after being excreted, but they
remain infective in water or moist soil for approximately
one year. When cattle, sheep, or other livestock forage
through areas with contaminated cat feces, these animals
become carriers of the disease. Fruits and vegetables can
also become contaminated when irrigated with untreated
water that has been contaminated with cat feces. In
humans and other animals, the organisms produce thick-
walled, dormant structures called cysts in the muscle and
other tissues of the body.

Most humans contract toxoplasmosis by eating cyst-
contaminated raw or undercooked meat, vegetables, or
milk products. Humans can also become infected when
they come into contact with the T. gondii eggs while
cleaning a cat’s litterbox, gardening, or playing in a sand-
box, for instance. Once infected, an individual is immune
to reinfection. The incubation period or period between
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infection and the start of the disease ranges from several
days to months.

Anyone can be infected by T. gondii, but usually only
those individuals with weakened immune systems
(immunocompromised) develop symptoms of the disease.
For them, toxoplasmosis can be severe, debilitating, and
fatal. Immunocompromised individuals at risk include
those with AIDS, cancer, or other chronic illnesses.

There is no person-to-person transmission, except
from an infected mother to her child in the womb.
Approximately six out of 1,000 women contract toxo-
plasmosis during pregnancy. Nearly half of these mater-
nal infections are passed on to the fetus. Known as con-
genital toxoplasmosis, this form of the disease is
acquired at birth by approximately 3,300 infants in the
United States every year. The risk of fetal infection is
estimated to be between one in 1,000 to one in 10,000. In
children born with toxoplasmosis, symptoms may be
severe and quickly fatal, or may not appear until several
months or even years after birth.

Causes and symptoms

Healthy individuals do not usually display symp-
toms. When symptoms do occur, they are usually mild,
resembling infectious mononucleosis, and include the
following:

« enlarged lymph nodes
 muscle pains

« fever that comes and goes
« general sick feeling

The distinction is made between acquired toxoplas-
mosis, in which an individual becomes infected, and
neonatal congenital toxoplasmosis, in which a fetus is
born with the infection because the mother became
infected during pregnancy. If a fetus becomes infected
early in pregnancy, the disease can cause the fetus to
spontaneously abort, be stillborn. If full-term, the infant
may die in infancy or suffer from central nervous system
lesions. If the mother becomes infected in the last three
months of pregnancy, however, the prognosis is good and
the baby may not even display any symptoms.

In adults, if the infection continues for an extended
period of time, chronic toxoplasmosis can cause an inflam-
mation of the eyes called retinochoroiditis, which can lead
to blindness, severe yellowing of the skin and whites of the
eyes (jaundice), easy bruising, and convulsions.

Adults with weakened immune systems have a high
risk of developing cerebral toxoplasmosis, including
inflammation of the brain (encephalitis), one-sided
weakness or numbness, mood and personality changes,
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vision disturbances, muscle spasms, and severe
headaches. If untreated, cerebral toxoplasmosis can lead
to coma and death. This form of encephalitis is the sec-
ond most common AIDS-related nervous system infec-
tion that takes advantage of a person’s weakened
immune system (opportunistic infection).

Diagnosis

A diagnosis of toxoplasmosis is made based on clin-
ical signs and supporting laboratory results, including
visualization of the protozoa in body tissue or isolation
in animals and blood tests. Laboratory tests for toxoplas-
mosis are designed to detect increased amounts of a pro-
tein or antibody produced in response to infection with
the toxoplasmosis organism. Antibody levels can be ele-
vated for years, however, without active disease.

Treatment

Most individuals who contract toxoplasmosis do not
require treatment because their immune systems are able
to control the disease. Symptoms are not usually present.
Mild symptoms may be relieved by taking over-the-
counter medications, such as acetaminophen (Tylenol)
and ibuprofen (Motrin, Advil). Sore throat lozenges and
rest may also ease the symptoms.

Although the treatment of women infected with tox-
oplasmosis during pregnancy is controversial, most
physicians feel that treatment is justified. Transmission
of toxoplasmosis from the mother to the fetus may be
prevented if the mother takes the antibiotic spiramycin.
Later in a pregnancy, if the fetus has contracted the dis-
ease, treatment with the antibiotic pyrimethamine (Dara-
prim, Fansidar) or sulfonamides may be effective.
Babies born with toxoplasmosis who show symptoms of
the disease may be treated with pyrimethamine, the sulfa
drug sulfadiazine (Microsulfon), and folinic acid (an
active form of folic acid).

AIDS patients who have not been infected may be
given a drug called TMP/SMX (Bactrim or Septra) to
prevent toxoplasmosis infection. To treat cases of toxo-
plasmosis in immunocompromised AIDS patients, a
combination of pyrimethamine and a sulfa-based drug,
either sulfadiazine or clindamycin (Cleocin), have been
used together and can be effective in treating this disease.
Other antibiotic combinations and dosing schedules are
still being investigated. Physicians have reported success
in alleviating symptoms by using trimethoprim-sul-
famethoxazole (Proloprim or Trimpex) or dapsone
(DDS) plus pyrimethamine. These drugs can produce
side effects, such as allergic reaction, itching, rashes,
and nausea; and patients must be monitored closely.
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Trabeculectomy

Prognosis

The prognosis is poor when congenital toxoplasmo-
sis is acquired during the first three months of pregnancy.
Afflicted children die in infancy or suffer damage to their
central nervous systems that can result in physical and
mental retardation. Infection later in pregnancy usually
results in only mild symptoms, if any. The prognosis for
acquired toxoplasmosis in adults with strong immune sys-
tems is excellent. The disease often disappears by itself
after several weeks. However, the prognosis for immu-
niodeficient patients is not as positive. These patients
often relapse when treatment is stopped. The disease can
be fatal to all immunocompromised patients, especially
AIDS patients, and particularly if not treated. As a result,
immunocompromised patients are typically placed on
anti-toxoplasmosis drugs for the rest of their lives.

Prevention

There are no drugs that can eliminate 7. gondii cysts
in animal or human tissues. Humans can reduce their risks
of developing toxoplasmosis by practicing the following:

» freezing (to 10.4°F/-12°C) and cooking foods to an
internal temperature of 152°F/67°C will kill the cysts

* practicing sanitary kitchen techniques, such as washing
utensils and cutting boards that come into contact with
raw meat

* keeping pregnant women and children away from
household cats and cat litter

« disposing of cat feces daily, because the oocysts do not
become infective until after 24 hours

« helping cats to remain free of infection by feeding them
dry, canned, or boiled food and by discouraging hunt-
ing and scavenging

» washing hands after outdoor activities involving soil
contact and wearing gloves when gardening
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Cyst—The thick-walled dormant form of many
organisms.

Immunocompromised—A state in which the
immune system is suppressed or not functioning
properly.
Oocyst—The egg form of the toxoplasmosis
organism.

Protozoan—A single-celled, usually microscopic,
organism.

Campagna, A. C. “Pulmonary Toxoplasmosis.” Seminars in
Respiratory Infections 12 (June 1997): 98-105.

Rose, 1. “Morphology and Diagnostics of Human Toxoplasmo-
sis.” General & Diagnostic Pathology 142 (June 1997):
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Toxoplasmosis, Other, Rubella,
Cytomegalovirus, Herpes simplex test see
TORCH test

T-PA see Thrombolytic therapy

I Trabeculectomy
Definition

Trabeculectomy is a surgical procedure that removes
part of the trabeculum in the eye to relieve pressure
caused by glaucoma.

Purpose

Glaucoma is a disease that injures the optic nerve,
causing progressive loss of vision. Presently, glaucoma is
a major cause of blindness in the United States If caught
early, glaucoma-related blindness is easily prevented,
However, since it does not produce symptoms until late
in its cycle, periodic tests for the disease are necessary.

Glaucoma is usually associated with an increase in
the pressure inside the eye. This increase occurs in front
of the iris in a fluid called the aqueous humor. Aqueous
humor is supposed to exit through tiny channels between
the iris and the cornea, in an area called the trabeculum.
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KEY TERMS

Cornea—Transparent film that covers the iris and
pupil.

Iris—Colored part of the eye, which is suspended
in aqueous humor and perforated by the pupil.

Sclera—White, outer coating of the eyeball.

Trabeculoplasty—Laser surgery that creates perfo-
rations in the trabeculum, to drain built up aque-
ous humor and relieve pressure.

Trabeculum—Tissue that is a drainage point for
aqueous humor in the eye.

When the trabeculum is blocked, pressure from the build
up of aqueous humor either increases rapidly with con-
siderable pain and redness, or, as in most cases, the pres-
sure builds slowly with no symptoms until much of the
vision is lost. Trabeculectomy is the last treatment
employed for either type of glaucoma. It is used only
after medications and laser trabeculoplasty (less invasive
procedure that uses a laser to open the blocked trabecu-
lum) have failed to alleviate the pressure.

Description

A trabeculectomy involves removing a tiny piece
of the eyeball right at the place where the cornea con-
nects to the sclera (the white part), and creating a flap
to allow fluid to escape the anterior chamber without
deflating the eye. Along with that tiny piece of cornea
and sclera comes a piece of the iris. The whole area is
called the trabeculum. Fluid can then flow out onto the
surface of the eye and be absorbed by the conjunctiva,
the transparent membrane that lines the sclera and the
eyelids. Sometimes, an additional piece is taken out of
the iris so that anterior chamber fluid can also flow
backward into the vitreous part of the eye. This proce-
dure is called an iridectomy.

Preparation

The procedure and its benefits and possible compli-
cations are fully explained. Antiglaucoma drugs are pre-
scribed before surgery. Added pressure on the eye caused
from coughing or sneezing should be avoided.

Aftercare

Eye drops, and perhaps patching, will be needed
until the eye is healed. The pressure inside the eye will
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still be monitored. Immediately following the procedure,
the patient may experience blurred vision.

Risks

Infection and bleeding are risks of any surgery. Scar-
ring can cause the drainage to stop. A third of patients
with trabeculectomies will develop cataracts.

Resources
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General Ophthalmology. 13th ed. Ed. Daniel Vaughan. Stam-
ford: Appleton & Lange, 1993.

Sardegna, Jill, and T. Paul Otis. The Encyclopedia of Blindness
and Vision Impairment. New York: Facts on File, Inc.,
1990.

J. Ricker Polsdorfer, MD

I Tracheoesophageal fistula
Definition

Tracheoesophageal fistula (TEF) is commonly a
birth defect, with the trachea connected to the esophagus.
In most cases, the esophagus is discontinuous, causing
immediate feeding difficulties. TEFs may develop in
adult life, secondary to the invasion of cancer in the area.
In addition, TEFs may be deliberately constructed with
surgery to aid talking in a patient who has the larynx
removed (a laryngectomy).

Description

The trachea, or windpipe, carries air to the lungs. The
esophagus carries food to the stomach. Sometimes during
development, these two tubes do not separate completely,
but remain connected by a short passage. When this hap-
pens, air enters the gastrointestinal system, causing the
bowels to distend, and mucus is breathed into the lungs
causing aspiration pneumonia and breathing problems.

Most tracheoesophageal fistulas are diagnosed when
a child is born. There are three types. In 85-90% of tra-
cheoesophageal fistulas, the top part of the esophagus
ends in a blind sac, and the lower part inserts into the tra-
chea. In the second type, the upper part of the esophagus
is connected directly to the trachea, while the lower part
ends in a pouch. In a rare type of fistula called an H type,
both the esophagus and trachea are complete, but they
are connected. This is the most difficult type of tracheoe-
sophageal fistula to diagnose, because both eating and
breathing are possible.
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Tracheotomy

Causes and symptoms

Tracheoesophageal fistulas arise as a developmental
abnormality. At birth, the infant has difficulty swallow-
ing. Eating produces severe coughing spells that interfere
with breathing. Aspiration pneumonia can develop from
fluid breathed into the lungs.

Small H type fistulas may go undiagnosed until later
in life. Symptoms of an H type fistula include frequent
pulmonary infections and bouts of abdominal bloating.

Diagnosis

Diagnosis that the esophagus is interrupted is con-
firmed by the inability to insert a nasogastric suction
tube into the stomach. The exact type and location of the
fistula can be determined using a radiopaque catheter,
which allows pictures to be taken of the esophagus. X
rays may show air in the bowels. Endoscopy often fails
to located the fistula if it is small.

Treatment

Babies with all but H type fistulas are unlikely to
survive without surgical separation and repair of the tra-
chea and the esophagus. Surgery cannot always be per-
formed immediately because of prematurity, the pres-
ence of other birth defects, or complications from aspi-
ration pneumonia. It is usually done at a hospital that has
special facilities for treating seriously ill newborns.

While awaiting surgery, the infant’s condition is sta-
bilized. Preoperative care concentrates on avoiding aspi-
ration pneumonia and includes:

« elevating the head to avoid reflux and aspiration of the
stomach contents

e using a suction catheter to continuously removed
mucus and saliva that could be inhaled

» when necessary, placement of a gastrostomy tube
« withholding feeding by mouth

When surgery is performed, the esophagus is recon-
nected to make it continuous and separate from the tra-
chea. If the two ends of the esophagus are too far apart to
be reattached, a piece of tissue from the large intestine is
used to join the parts.

Prognosis

Infants who have tracheoesophageal fistula often
have other birth defects that affect their recovery. Even
when the esophagus is successfully separated and reat-
tached, many infants have difficulty swallowing, because
the contractility of the esophagus is impaired. Infants
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KEY TERMS

Endoscopy—A procedure in which an instrument
containing a camera and a light source is inserted
into the gastrointestinal tract so that the physician
can visually inspect the gastrointestinal system.

Gastrostomy tube—Stomach tube for feeding.

Laryngectomy—Surgical removal of the larynx to
treat cancer.

may also have problems with gastroesophageal reflux, in
which the acidic contents of the stomach back up into the
bottom of the esophagus and cause ulcers and scarring.

Prevention

Tracheoesophageal fistulas are not preventable birth
defects.

Resources

BOOKS

“Gastrointestinal Defects.” In The Merck Manual of Diagnosis
and Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ:
Merck Research Laboratories, 1992.

Tish Davidson

Tracheostomy see Tracheotomy

I Tracheotomy
Definition

A tracheotomy is a surgical procedure in which a cut
or opening is made in the windpipe (trachea). The sur-
geon inserts a tube into the opening to bypass an obstruc-
tion, allow air to get to the lungs, or remove secretions.
The term tracheostomy is sometimes used interchange-
ably with tracheotomy. Strictly speaking, however, tra-
cheostomy usually refers to the opening itself while a tra-
cheotomy is the actual operation.

Purpose

A tracheotomy is performed if enough air is not get-
ting to the lungs, if the person cannot breathe without help,
or is having problems with mucus and other secretions get-
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Tracheotomy is a surgical procedure in which an opening is made in the windpipe or trachea. As shown in the illustration
above, the physician or surgeon will follow these steps in performing this procedure: Figure A: A vertical incision is made
through the skin. Figure B: Another incision is made through the subcutaneous tissues and muscles of the neck. Figure C:
The neck muscles are separated using retractors. Figure D: The thyroid isthmus is either cut or retracted. Figure E: The sur-
geon identifies the rings of cartilage that make up the trachea and cuts into the walls. Figure F: A metal or plastic tube is
inserted into the opening and sutures are used to hold the tube in place. (/llustration by Electronic lllustrators Group.)

ting into the windpipe because of difficulty swallowing.
There are many reasons why air cannot get to the lungs.
The patient’s windpipe may be blocked by a swelling; by a
severe injury to the neck, nose or mouth; by a large foreign
object; by paralysis of the throat muscles; or by a tumor.
The patient may be in a coma, or need a ventilator to pump
air into the lungs for a long period of time.

Precautions

Doctors perform emergency tracheotomies as last-
resort procedures. They are done only if the patient’s
windpipe is obstructed and the situation is life-threatening.

Description

Emergency tracheotomy

There are two different procedures that are called tra-
cheotomies. The first is done only in emergency situations
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and can be performed quite rapidly. The emergency room
physician or surgeon makes a cut in a thin part of the voice
box (larynx) called the cricothyroid membrane. A tube is
inserted and connected to an oxygen bag. This emergency
procedure is sometimes called a cricothyroidotomy.

Nonemergency tracheotomy

The second type of tracheotomy takes more time and
is usually done in an operating room. The surgeon first
makes a cut (incision) in the skin of the neck that lies over
the trachea. This incision is in the lower part of the neck
between the Adam’s apple and top of the breastbone. The
neck muscles are separated and the thyroid gland, which
overlies the trachea, is usually cut down the middle. The
surgeon identifies the rings of cartilage that make up the
trachea and cuts into the tough walls. A metal or plastic
tube, called a tracheotomy tube, is inserted through the
opening. This tube acts like a windpipe and allows the
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Tracheotomy

person to breathe. Oxygen or a mechanical ventilator may
be hooked up to the tube to bring oxygen to the lungs. A
dressing is placed around the opening. Tape or stitches
(sutures) are used to hold the tube in place.

After a nonemergency tracheotomy, the patient usu-
ally stays in the hospital for three to five days, unless
there is a complicating condition. It takes about two
weeks to recover fully from the surgery.

Preparation

Emergency tracheotomy

In the emergency tracheotomy, there is no time to
explain the procedure or the need for it to the patient. The
patient is placed on his or her back with face upward
(supine), with a rolled-up towel between the shoulders.
This positioning of the patient makes it easier for the
doctor to feel and see the structures in the throat. A local
anesthetic is injected across the cricothyroid membrane.

Nonemergency tracheotomy

In a nonemergency tracheotomy, there is time for the
doctor to discuss the surgery with the patient, to explain
what will happen and why it is needed. The patient is
then put under general anesthesia. The neck area and
chest are then disinfected as preparation for the opera-
tion, and surgical drapes are placed over the area, setting
up a sterile field.

Aftercare
Postoperative care

A chest x ray is often taken, especially in children, to
check whether the tube has become displaced or if compli-
cations have occurred. The doctor may prescribe antibi-
otics to reduce the risk of infection. If the patient can
breathe on their own, the room is humidified; otherwise, if
the tracheotomy tube is to remain in place, the air entering
the tube from a ventilator is humidified. During the hospi-
tal stay, the patient and his or her family members will
learn how to care for the tracheotomy tube, including suc-
tioning and clearing it. Secretions are removed by passing
a smaller tube (catheter) into the tracheotomy tube.

It takes most patients several days to adjust to
breathing through the tracheotomy tube. At first, it will
be hard even to make sounds. If the tube allows some air
to escape and pass over the vocal cords, then the patient
may be able to speak by holding a finger over the tube. A
patient on a ventilator will not be able to talk at all.

The tube will be removed if the tracheotomy is tem-
porary. Then the wound will heal quickly and only a
small scar may remain. If the tracheotomy is permanent,

3354

the hole stays open and, if it is no longer needed, it will
be surgically closed.

Home care

After the patient is discharged, he or she will need
help at home to manage the tracheotomy tube. Warm
compresses can be used to relieve pain at the incision
site. The patient is advised to keep the area dry. It is rec-
ommended that the patient wear a loose scarf over the
opening when going outside. He or she should also avoid
contact with water, food particles, and powdery sub-
stances that could enter the opening and cause serious
breathing problems. The doctor may prescribe pain med-
ication and antibiotics to minimize the risk of infections.
If the tube is to be kept in place permanently, the patient
can be referred to a speech therapist in order to learn to
speak with the tube in place. The tracheotomy tube may
be replaced four to 10 days after surgery.

Patients are encouraged to go about most of their
normal activities once they leave the hospital. Vigorous
activity is restricted for about six weeks. If the tracheoto-
my is permanent, further surgery may be needed to
widen the opening, which narrows with time.

Risks
Immediate risks

There are several short-term risks associated with
tracheotomies. Severe bleeding is one possible complica-
tion. The voice box or esophagus may be damaged dur-
ing surgery. Air may become trapped in the surrounding
tissues or the lung may collapse. The tracheotomy tube
can be blocked by blood clots, mucus, or the pressure of
the airway walls. Blockages can be prevented by suction-
ing, humidifying the air, and selecting the appropriate
tracheotomy tube. Serious infections are rare.

Long-term risks

Over time, other complications may develop follow-
ing a tracheotomy. The windpipe itself may become
damaged for a number of reasons, including pressure
from the tube; bacteria that cause infections and form
scar tissue; or friction from a tube that moves too much.
Sometimes the opening does not close on its own after
the tube is removed. This risk is higher in tracheotomies
with tubes remaining in place for 16 weeks or longer. In
these cases, the wound is surgically closed.

High-risk groups

The risks associated with tracheotomies are higher
in the following groups of patients:
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KEY TERMS

Cartilage—A tough, fibrous connective tissue that
forms various parts of the body, including the tra-
chea and larynx.

Cricothyroidotomy—An emergency tracheotomy
that consists of a cut through the cricothyroid
membrane to open the patient’s airway as fast as
possible.

Larynx—A structure made of cartilage and muscle
that connects the back of the throat with the tra-
chea. The larynx contains the vocal cords.

Trachea—The tube that leads from the larynx or
voice box to two major air passages that bring
oxygen to each lung. The trachea is sometimes
called the windpipe.

Ventilator—A machine that helps patients to
breathe. It is sometimes called a respirator.

« children, especially newborns and infants

* smokers

« alcoholics

* obese adults

* persons over 60

« persons with chronic diseases or respiratory infections

« persons taking muscle relaxants, sleeping medica-
tions, tranquilizers, or cortisone

The overall risk of death from a tracheotomy is less
than 5%.

Normal results

Normal results include uncomplicated healing of the
incision and successful maintenance of long-term tube
placement.

Resources

BOOKS
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I Trachoma
Definition

Trachoma, which is also called granular conjunc-
tivitis or Egyptian ophthalmia, is a contagious, chronic
inflammation of the mucous membranes of the eyes,
caused by Chlamydia trachomatis. It is characterized by
swelling of the eyelids, sensitivity to light, and eventual
scarring of the conjunctivae and corneas of the eyes.

Description

Trachoma is a major cause of blindness in the world.
It is found in the Far East, as well as countries with
desert climates. In the United States, it is most common
among certain Native Americans and in parts of
Appalachia. The infection is highly contagious in its
early stages. Blindness results from recurrent untreated
infections.

The conjunctiva is the clear mucous membrane that
lines the inside of the eyelid and covers the white part
(sclera) of the eye. Conjunctivitis is an inflammation of
the conjunctiva.

Causes and symptoms

Trachoma is caused by C. trachomatis, a parasitic
organism closely related to bacteria. It is transmitted by
insects, by hand-to-eye contact, or by the sharing of
infected handkerchiefs or towels. The incubation period
is about a week.

The early symptoms of trachoma include the devel-
opment of follicles (small sacs) on the conjunctivae of
the upper eyelids, pain, swollen eyelids, a discharge,
tearing, and sensitivity to light. If the infection is not
treated, the follicles develop into large yellow or gray
pimples, and small blood vessels develop inside the
cornea. In most cases, both eyes are infected.
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Trachoma

A close-up of a human eye with trachoma. Trachoma is
caused by Chlamydia trachomatis and commonly results in
blindness if left untreated. (Custom Medical Stock Photo.
Reproduced by permission.)

Repeated infections eventually lead to contraction
and turning-in of the eyelids, scarring of the corneas and
conjunctivae, eventual blockage of the tear ducts, and
blindness.

Diagnosis

Diagnosis is based on a combination of the patient’s
history (especially living or traveling in areas with high
rates of trachoma) and examination of the eyes. The doc-
tor will look for the presence of follicles or scarring. He
or she will take a small sample of cells from the patient’s
conjunctivae and examine them, following a procedure
called Giemsa staining, to confirm the diagnosis.

Treatment

Treatment of early-stage trachoma consists of four
to six weeks of antibiotic treatment with tetracycline,
erythromycin, or sulfonamides. Antibiotics should be
given without waiting for laboratory test results. Treat-
ment may combine oral medication with antibiotic oint-
ment applied directly to the eyes. A single-dose treat-
ment with azithromycin is an alternative method. Tetra-
cyclines should not be given to pregnant women or chil-
dren below the age of seven years.

Patients with complications from untreated or
repeated infections are treated surgically. Surgery can be
used for corneal transplantation or to correct eyelid
deformities.

Prognosis

The prognosis for full recovery is excellent if the
patient is treated promptly. If the infection has pro-
gressed to the stage of follicle development, prevention
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Conjunctivitis—Inflammation of the conjunctivae,
which are the mucous membranes covering the
white part of the eyeball (sclera) and lining the
inside of the eyelids.

Cornea—The transparent front part of the eye that
allows light to enter.

Ophthalmia—Inflammation of the eye. Usually
severe and affecting the conjunctiva. Trachoma is
sometimes called Egyptian ophthalmia.

of blindness depends on the severity of the follicles, the
presence of additional bacterial infections, and the devel-
opment of scarring.

Prevention

There are vaccines available that offer temporary
protection against trachoma, but there is no permanent
immunization. Prevention depends upon good hygiene
and public health measures:

* seek treatment immediately if a child shows signs of
eye infection, and minimize his or her contact with
other children

« teach children to wash hands carefully before touching
their eyes

« protect children from flies or gnats that settle around
the eyes

« if someone has trachoma (or any eye infection), do not
share towels, pillowcases, etc.; wash items well

« if medications are prescribed, follow the doctor’s
instructions carefully

Resources

BOOKS
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and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al.
Stamford: Appleton & Lange, 1997.

“Trachoma.” In Professional Guide to Diseases, ed. Stanley
Loeb, et al. Springhouse, PA: Springhouse Corporation,
1991.

Rebecca J. Frey, PhD

GALE ENCYCLOPEDIA OF MEDICINE 2



I Traction
Definition

Traction is the use of a pulling force to treat muscle
and skeleton disorders.

Purpose

Traction is usually applied to the arms and legs, the
neck, the backbone, or the pelvis. It is used to treat frac-
tures, dislocations, and long-duration muscle spasms,
and to prevent or correct deformities. Traction can either
be short-term, as at an accident scene, or long-term,
when it is used in a hospital setting.

Traction serves several purposes:

« it aligns the ends of a fracture by pulling the limb into a
straight position

« it ends muscle spasm
« it relieves pain

« it takes the pressure off the bone ends by relaxing the
muscle

There are two main types of traction: skin traction and
skeletal traction. Within these types, many specialized
forms of traction have been developed to address problems
in particular parts of the body. The application of traction
is an exacting technique that requires training and experi-
ence, since incorrectly applied traction can cause harm.

Positioning the extremity so that the angle of pull
brings the ends of the fracture together is essential. Elab-
orate methods of weights, counterweights, and pulleys
have been developed to provide the appropriate force
while keeping the bones aligned and preventing muscle
spasm. The patient’s age, weight, and medical condition
are all taken into account when deciding on the type and
degree of traction.

Precautions

People who are suffering from skin disorders or who
are allergic to tape should not undergo skin traction,
because the application of traction will aggravate their
condition. Likewise, circulatory disorders or varicose
veins can be aggravated by skin traction. People with an
inflammation of the bone (osteomyelitis) should not
undergo skeletal traction.

Description
Skin traction

Skin traction uses five- to seven-pound weights
attached to the skin to indirectly apply the necessary
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pulling force on the bone. If traction is temporary, or if
only a light or discontinuous force is needed, then skin
traction is the preferred treatment. Because the proce-
dure is not invasive, it is usually performed in a hospi-
tal bed.

Weights are attached either through adhesive or non-
adhesive tape, or with straps, boots, or cuffs. Care must
be taken to keep the straps or tape loose enough to pre-
vent swelling and allow good circulation to the part of
the limb beyond the spot where the traction is applied.
The amount of weight that can be applied through skin
traction is limited because excessive weight will irritate
the skin and cause it to slough off.

Specialized forms of skin traction have been devel-
oped to address specific problems. Dunlop’s traction is
used on children with certain fractures of the upper
arm, when the arm must be kept in a flexed position to
prevent problems with the circulation and nerves
around the elbow. Pelvic traction is applied to the lower
spine, with a belt around the waist. Buck’s skin traction
is used to treat knee injuries other than fractures. The
purpose of this traction is to stabilize the knee and
reduce muscle spasm.

Skeletal traction

Skeletal traction is performed when more pulling
force is needed than can be withstood by skin traction; or
when the part of the body needing traction is positioned
so that skin traction is impossible. Skeletal traction uses
weights of 25-40 pounds.

Skeletal traction requires the placement of tongs,
pins, or screws into the bone so that the weight is applied
directly to the bone. This is an invasive procedure that is
done in an operating room under general, regional, or
local anesthesia.

Correct placement of the pins is essential to the suc-
cess of the traction. The pin can be kept in place several
months, and must be kept clean to prevent infection.
Once the hardware is in place, pulleys and weights are
attached to wires to provide the proper pull and align-
ment on the affected part.

Specialized forms of skeletal traction include cervi-
cal traction used for fractures of the neck vertebrae; over-
head arm traction used for certain types of upper arm
fractures; and tibia pin traction used for some fractures of
the femur, hip, or pelvis.

Preparation

X rays are done prior to the application of both
forms of traction, and may be repeated during treatment
to assure that the affected parts are staying in alignment
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Traction

Gallows traction

Hamilton Russell traction

Balanced skeletal traction

Traction refers to the usage of a pulling force and special devices, such as a cast or splint, to treat muscle and skeletal disor-
ders. It is used to treat fractures, dislocations, and long-duration muscle spasms, and to prevent or correct deformities. The
illustration above features several commonly used forms of traction. (/llustration by Electronic lllustrators Group.)

and healing properly. Since the insertion of the anchoring
devices in skeletal traction is a surgical procedure, stan-
dard preoperative blood and urine testing are done, and
the patient may meet with an anesthesiologist to discuss
any health conditions that might affect the administration
of anesthesia.

Aftercare

Aftercare for skin traction involves making sure the
limb stays aligned, and caring for the skin so that it does
not become sore and irritated. The patient should also be
alert to any swelling or tingling in the limb that would
suggest that the limb has been wrapped too tightly.

Aftercare for skeletal traction is more complex.
The patient is likely to be immobile for an extended
period. Deep breathing exercises are taught so that res-
piratory function is maintained during this time of little
activity. Patients are also encouraged to do range-of
motion exercises with the unaffected parts of the body.
The patient is taught how to use a trapeze (an overhead
support bar) to shift on and off a bedpan, since it is not
possible to get up to use the toilet. In serious injuries,
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traction may be continued for several months until heal-
ing is complete.

Risks

The main risks associated with skin traction are that
the traction will be applied incorrectly and cause harm,
or that the skin will become irritated. There are more
risks associated with skeletal traction. Bone inflamma-
tion may occur in response to the introduction of foreign
material into the body. Infection can occur at the pin
sites. If caught early, infection can be treated with antibi-
otics, but if severe, it may require removal of the pin.

Both types of traction have complications associated
with long periods of immobility. These include the devel-
opment of bed sores, reduced respiratory function, uri-
nary problems, and circulatory problems. Occasionally,
fractures fail to heal. Being confined to traction for a long
period can take a an emotional toll on the patient, also.

Normal results

When correctly applied, traction generally produces
very good, if slow, results.
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I Traditional Chinese medicine
Definition

Traditional Chinese medicine (TCM) is an ancient
and still very vital holistic system of health and healing,
based on the notion of harmony and balance, and
employing the ideas of moderation and prevention.

Purpose

TCM is a complete system of health-care with its
own unique theories of anatomy, health, and treatment. It
emphasizes diet and prevention and using acupuncture,
herbal medicine, massage, and exercise; and focuses on
stimulating the body’s natural curative powers.

Precautions

In situations of severe trauma, TCM should not be
substituted for contemporary modern trauma practice; it
is most useful as an adjunct to the healing regimen. TCM
is not the first line of treatment for bacterial infection or
cancer, but may usefully complement contemporary
medical treatment for those conditions.

Description

In theory and practice, traditional Chinese medicine
is completely different from Western medicine, both in
terms of considering how the human body works and
how illness occurs and should be treated. As a part of a
continuing system that has been in use for thousands of
years, it is still employed to treat over one-quarter of the
world’s population. Since the earliest Chinese physicians
were also philosophers, their ways of viewing the world
and human beings’ role in it affected their medicine. In
TCM, both philosophically and medically, moderation in
all things is advocated, as is living in harmony with
nature and striving for balance in all things. Prevention is
also a key goal of Chinese medicine, and much emphasis
is placed on educating the patient to live responsibly. The
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Chinese medicine practitioner preparing herbal medicines.
(Photograph by Eric Nelson. Custom Medical Stock Photo, Inc.
Reproduced by permission.)

Chinese physician also is more of an advisor than an
authority; he or she believes in treating every patient dif-
ferently, based on the notion that one does not treat the
disease or condition but rather the individual patient.
Thus two people with the same complaint may be treated
entirely differently, if their constitutions and life situa-
tions are dissimilar. Disease is also considered to be evi-
dence of the failure of preventive health care and a
falling out of balance or harmony.

There is some confusion in the West about the fun-
damental philosophical principles upon which tradition-
al Chinese medicine is based — such as the concept of
yin and yang, the notion of five elements (wood, fire,
earth, metal and water), and the concept of chi — yet
each can be explained in a way that is understandable to
Westerners.

Yin and yang describe the interdependent relation-
ship of opposing but complementary forces believed to
be necessary for a healthy life. Basically, the goal is to
maintain a balance of yin and yang in all things.

The five elements, or five-phase theory, is also
grounded in the notion of harmony and balance. The con-
cept of chi, which means something like “life force” or
“energy,” is perhaps most different from Western ideas.
TCM asserts that chi is an invisible energy force that
flows freely in a healthy person, but is weakened or
blocked when a person is ill. Specifically, the illness is a
result of the blockage, rather than the blockage being the
result of the illness.

Besides these philosophical concepts that differ con-
siderably from infection-based principles of medicine
and health, the methods employed by traditional Chinese
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Traditional Chinese medicine

medicine are also quite different. If allopathic Western
practitioners could be described as interventionist and
dependent on synthetic pharmaceuticals, TCM methods
are mostly natural and noninvasive. For example, where
Western physicians might employ surgery and chemo-
therapy or radiation for a cancer patient, a TCM physi-
cian might use acupuncture and dietary changes. TCM
believes in “curing the root” of a disease and not merely
in treating its symptoms.

Another major difference is how the patient is
regarded. In Western medicine, patients with similar
complaints or diseases, usually will receive virtually the
same treatment. In TCM however, the physician treats
the patient and not the condition, believing that identical
diseases can have entirely different causes. In terms of
the principles upon which it is based and the methods
used, traditional Chinese medicine, therefore, is consid-
ered by many in the West to be a radically different sys-
tem of healthcare.

To some in the Western world, this very strangeness
is the reason why it might be attractive. To others, tired
of what they perceive as their physician’s perfunctory,
analytical, and sometimes cold manner, TCM offers a
more humane, patient-oriented approach that encourages
a high degree of practitioner-patient interaction and is
not overly dependent on technology.

For example, during a consultation with a TCM
practitioner, the patient will receive a considerable
amount of time and attention. During the important first
visit, the practitioner will conduct four types of examina-
tions, all extremely observational and all quite different
from what patients usually experience.

First, the practitioner will ask many questions,
going beyond the typical patient history to inquire about
such particulars as eating and bowel habits or sleep pat-
terns. Next, the physician looks at the patient, observing
his or her complexion and eyes, while also examining
the tongue very closely, believing that it is a barometer
of the body’s health and that different areas of the
tongue can reflect the functioning of different body
organs. After observing, they listen to the patient’s voice
or cough and then smell his or her breath, body odor,
urine, and even bowel movements. Finally, the practi-
tioner touches the patient, palpating his or her abdomen
and feeling the wrist to take up to six different pulses. It
is through these different pulses that the well-trained
practitioner can diagnose any problem with the flow of
the all-important chi. Altogether, this essentially obser-
vational examination will lead the physician to diagnose
or decide the patient’s problem. This diagnosis is very
different from one in contemporary Western medicine.
No blood or urine samples are tested in a laboratory. The
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key to this technique lies in the experience and skill of
the practitioner.

After making a diagnosis, the physician will suggest
a course of treatment from one or all of the available
TCM methods. These fall into four main categories:
herbal medicine, acupuncture, dietary therapy, and mas-
sage and exercise. A typical TCM prescription consists
of a complex variety of many different herbal and miner-
al ingredients. Chinese herbal remedies are intended to
assist the body’s own systems so that eventually the
patient can stop taking them and never becomes depen-
dent on them. Herbal formulas are usually given as teas,
which differ according to the patient.

Other common techniques used in a TCM prescrip-
tion are as follows:

* Acupuncture is based on the notion that the body’s vital
energy force, chi, travels through known channels or
“meridians.” The acupuncturist inserts tiny, thin sterile
needles at particular, selected points on the body to
unblock or correct the flow of energy. These needles are
hardly felt as they are inserted and are left in place for
15-20 minutes. Some patients report immediate
improvement, others feel exhilarated, while some feel
like sleeping. In some cases, patients say their con