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THYROID CANCER

What is cancer?

The body is made up of hundreds of millions of living cells. Normal body cells grow, divide,
and die in an orderly fashion. During the early years of a person's life, nottaalizee

faster to allow the person to grow. After the person becomes an adult, nodiaeé only

to replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. Therargre
kinds of cancer, but they all start because of out-of-control growth of abnornsal cell

Cancer cell growth is different from normal cell growth. Instead aiglycancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(grow i
other tissues, something that normal cells cannot do. Growing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. DNA is in eveanddlirects all its
actions. In a normal cell, when DNA gets damaged the cell either regantarniage or the

cell dies. In cancer cells, the damaged DNA is not repaired, but the cell doe$iké di

should. Instead, this cell goes on making new cells that the body does not need. These new
cells will all have the same damaged DNA as the first cell does.

People can inherit damaged DNA, but most DNA damage is caused by mistakes that happe
while the normal cell is reproducing or by something in our environment. Sometimes the
cause of the DNA damage is something obvious, like cigarette smoking. But ofteamo cle
cause is found.

In most cases the cancer cells form a tumor. Some cancers, like leukeatyaforan

tumors. Instead, these cancer cells involve the blood and blood-forming organs antécircula
through other tissues where they grow.
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Cancer cells often travel to other parts of the body, where they begin to gréarrantew
tumors that replace normal tissue. This process is called metasthapéns when the
cancer cells get into the bloodstream or lymph vessels of our body.

No matter where a cancer may spread, it is always named for the plaeatveterted. For
example, breast cancer that has spread to the liver is still callet/dapesr, not liver
cancer. Likewise, prostate cancer that has spread to the bone is noglasssdite cancer, not
bone cancer.

Different types of cancer can behave very differently. For example, amgecand breast
cancer are very different diseases. They grow at different rates aoddds different
treatments. That is why people with cancer need treatment that is dithed particular
kind of cancer.

Not all tumors are cancerous. Tumors that aren't cancer are called bamggn 8imors can
cause problems -- they can grow very large and press on healthy organsussd Biasthey

cannot grow into (invade) other tissues. Because they can't invade, theynélspread to
other parts of the body (metastasize). These tumors are almost netheeitening.

What is thyroid cancer?
Thyroid cancer is a cancer that starts in the thyroid gland. To understanid ttancer, it

helps to know about the normal structure and function of the thyroid gland.

The thyroid gland

The thyroid gland is under the Adam's apple in the front part of the neck. In most people, it
cannot be seen or felt. It is butterfly shaped, with 2 lobes -- the right lobe antft thlede-
joined by a narrow isthmysee picture below)
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The thyroid gland contains mainly 2 types of cell$woid follicular cellsandC cells(also
calledparafollicular cells).

The follicular cells use iodine from the blood to make thyroid hormone, which helps eegulat
a person's metabolism. Too much thyroid hormone (a condition ¢gfpetthyroidismcan
cause a rapid or irregular heartbeat, trouble sleeping, nervousness, hungerlpg®igimd a
feeling of being too warm. Too little hormone (callggothyroidism causes a person to

slow down, feel tired, and gain weight. The amount of thyroid hormone released by the
thyroid is regulated by the pituitary gland at the base of the brain, which @makbstance
calledthyroid-stimulating hormon€T SH).

C cells (parafollicular cells) make calcitonin, a hormone that helps redndat¢he body
uses calcium.

Other, less common cells in the thyroid gland include immune system celgh@gytes)
and supportive (stromal) cells.

Different cancers develop from each kind of cell. The differences are empbecause they
affect how serious the cancer is and what type of treatment is needed.

Many types of tumors can develop in the thyroid gland. Most of them are benign (non-

cancerous) but others are malignant (cancerous), which means they can spneaal byt
tissues and to other parts of the body.
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Benign thyroid enlargement and nodules

Because the thyroid gland is right under the skin, changes in its size and shafierche
felt or even seen by patients or by their doctor.

The medical term for an abnormally large thyroid glangbiser. Some goiters are diffuse,
meaning that the whole gland is large. Other goiters are nodular, meaning tflahthes

large and has one or more bumps in it. There are many reasons the thyroid gland might be
larger than usual, and most of the time it is not cancer. Both kinds of goiter dihg usua
caused by an imbalance in certain hormones. For example, not getting enough iddine in t
diet can cause changes in hormone levels and lead to a goiter.

Lumps or bumps in the thyroid gland are catlegloid nodulesMost thyroid nodules are
benign, but about 1 in 20 is cancerous (see the next section).

People can develop thyroid nodules at any age, but they are most common in older adults.
Fewer than 1 in 10 adults have thyroid nodules that can be felt by a doctor. But when the
thyroid is looked at in an ultrasound test, up to half of all people are found to have nodules
that are too small to feel.

Most nodules are cysts filled with fluid or with a stored form of thyroid hormonedcalle
colloid. Colloid nodules are one of the most common types of thyroid nodule.

Solid nodules have little fluid or colloid. Some solid nodules may have too many cells, but
the cells are not cancer cells. These types of nodules include hypempbaisties and
adenomas. Sometimes these nodules make too much thyroid hormone and cause
hyperthyroidism.

Benign thyroid nodules can sometimes be left alone (instead of treating themy as
they're not growing or causing symptoms. Others may require some foreatofent.

Malignant thyroid tumors

Only about 1 in 20 thyroid nodules is cancerous. The 2 most common types of thyroid cancer
are callecpapillary carcinomaandfollicular carcinoma Hurthle cell carcinomas a subtype

of follicular carcinoma. All these types are differentiated tumors. Téreraome other types

of thyroid cancer, such asedullary thyroid carcinomaanaplastic carcinomaandthyroid
lymphomaput these occur less often.

Differentiated thyroid cancers

Differentiated thyroid cancers develop from thyroid follicular cefighiese cancers, the cells
appear similar to normal thyroid tissue when looked at under a microscope.
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Papillary carcinoma: About 8 of 10 thyroid cancers are papillary carcinomas (also called
papillary cancersor papillary adenocarcinomasPapillary carcinomas typically grow very
slowly. Usually they develop in only one lobe of the thyroid gland, but sometimesdbey

in both lobes. Even though they grow slowly, papillary carcinomas often spread to the lymph
nodes in the neck. But most of the time, this can be successfully treated anlg fautare

Several different variants (subtypes) of papillary carcinoma can bgnieed under the
microscope. Of these, the follicular variant (also cattexed papillary-follicular variant
occurs most often. The usual form of papillary carcinoma and the follicular vaaeathe
same outlook for survival (prognosis), and treatment is the same for both. Otheswariant
papillary carcinoma (columnar, tall cell, diffuse sclerosis) are not amoonand tend to
grow and spread more quickly.

Follicular carcinoma: Follicular carcinoma ishe next most common type of thyroid cancer.
It is also sometimes callddllicular canceror follicular adenocarcinomaFollicular cancer

is much less common than papillary thyroid cancer, making up about 1 out of 10 thyroid
cancers. It is more common in countries where people don't get enough iodine in their die
These cancers usually remain in the thyroid gland. Unlike papillary carairfollicular
carcinomas usually don't spread to lymph nodes, but some can spread to other parts of th
body, such as the lungs or bones. The prognosis for follicular carcinoma is prodiadyte

as good as that of papillary carcinoma, although it is still very good in mest cas

Hurthle cell carcinoma, also known asxyphil cell carcinomais actually a kind of
follicular carcinoma. This type accounts for about 4% of thyroid cancers. The pogrags
not be as good as that of typical follicular carcinoma because this subtypaeistbdmd
and treat as it is less likely to absorb radioactive iodine. Radioactive isdised for
treatment and to find metastases of differentiated thyroid cancer.

Other types of thyroid cancers

Medullary thyroid carcinoma: Medullary thyroid carcinoma (MTC) accounts for about 5%
of thyroid cancers. It develops from the C cells of the thyroid gland. Sossethis cancer

can spread to lymph nodes, the lungs, or liver even before a thyroid nodule is discovered.
These cancers usually matacitoninandcarcinoembryonic antigen (CEA)hich can be
found by blood tests. Calcitonin is a hormone that helps control the amount of calcium in
blood. CEA is a protein made by certain cancers, such as colorectal cancer@nd MT
Because medullary cancer does not absorb or take up radioactive iodine (usethientrea
and to find metastases of differentiated thyroid cancer), the prognosmo{gusl not quite

as good as that for differentiated thyroid cancers.

There are 2 types of MTC. The first type, occurring in about 8 of 10 casesedspairadic

MTC. Sporadic MTC is not inherited; that is, it does not run in families. It occursynostl
older adults and in only 1 thyroid lobe.
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The other type of MTC is inherited and can occur in each generation of a famgg The
familial MTCsoften develop during childhood or early adulthood and can spread early.
Patients usually have cancer in both thyroid lobes and in several areas of eathdglae
often linked with an increased risk of other types of tumors. This is described in rake de
in the section "What are the risk factors for thyroid cancer?"

Anaplastic carcinoma: Anaplastic carcinoma (also calladdifferentiated carcinonjas a
rare form of thyroid cancer, making up about 2% of all thyroid cancers. It ishthitmug
sometimes develop from an existing papillary or follicular cancer. Thisc#ncalled
undifferentiated because the cancer cells do not look very much like normal thygoel tis
cells under the microscope. This is an aggressive cancer that rapidly imedesk, often
spreads to other parts of the body, and is very hard to treat.

Thyroid lymphoma: Lymphoma is very uncommon in the thyroid gland. Lymphomas are
cancers that develop from lymphocytes, the main cell type of the immueensygost
lymphocytes are found in lymph nodes, which are pea-sized collections of immune cell
scattered throughout the body (including the thyroid gland). Lymphomas auss#idan the
separate American Cancer Society documéati-Hodgkin Lymphoma

Thyroid sarcoma: These rare cancers start in the supporting cells of the thyroid. They are
often aggressive and hard to treat. Sarcomas are discussed in the separanADancer
Society documenarcoma: Adult Soft Tissue Cancer

Parathyroid cancer

Behind, but attached to, the thyroid gland are 4 tiny glands called the parathyhmds
parathyroid glands help regulate the body's calcium levels. Cancerspair#tieyroid glands
are very rare -- there are probably fewer than 100 cases each year intdloeSthtes.

Parathyroid cancers cause the blood calcium level to be elevated. Thisacpasam to
become tired, weak, and drowsy. High calcium also makes you urinate (peejasiog
dehydration, which can make the weakness and drowsiness worse. Other symgtmhas inc
bone pain and fractures, pain from kidney stones, depression, and constipation.

Larger parathyroid cancers may also be detected as a nodule near tlte Mymiatter how
large the nodule is, the only treatment is to remove it surgically. Unfortunpéegthyroid

cancer is much harder to cure than thyroid cancer. The remainder of this dbouaiye
discusses thyroid cancer.

What are the key statistics about thyroid cancer?
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The American Cancer Society's most recent estimates for thyroid catlkeerUnited States
are for 2009:

* about 37,200 new cases of thyroid cancer (27,200 in women, and 10,000 in men
* 1,630 deaths (940 women and 690 men).

In general, this is one of the least deadly cancers. The 5-year survivahegbertentage of
people livingat least5 years after being diagnosed) for all cases is about 97%. (Statistics on
survival rates by type and stage of thyroid cancer are discussed ictiba,s&low is

thyroid cancer staged?")

Thyroid cancer is different from many other adult cancers in that it maffdgts younger
people. Nearly 2 of 3 cases are found in people between the ages of 20 and 55.

The chance of being diagnosed with thyroid cancer has risen slightly in reaestMost of
this is thought to be the result of the increased use of thyroid ultrasound, which daeédicts s
thyroid nodules that might not otherwise have been found. Most of the increase is from
finding more small papillary cancers, which are rarely fatal. The datgtrom thyroid

cancer has been fairly stable for many years.

What are the risk factors for thyroid cancer?

A risk factor is anything that affects a person's chance of gettilgpase such as cancer.
Different cancers have different risk factors. For example, exposingoskirong sunlight is
a risk factor for skin cancer. Smoking is a risk factor for a number of cancers.

But risk factors don't tell us everything. Having a risk factor, or evenaeavsk factors,
does not mean that you will get the disease. And many people who get the dsgase m
have had any known risk factors. Even if a person with thyroid cancer has atiskifas
very hard to know how much that risk factor may have contributed to the cancer.
Scientists have found a few risk factors that make a person more likely to devetg thy
cancer.

Gender and age

For unclear reasons thyroid cancers occur about 3 times more often in women than in me

Thyroid cancers can occur in people of all ages, but most cases of papillary aatafolli
thyroid cancer are found in people between the ages of 20 and 60 years.
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A diet low in iodine

Follicular thyroid cancers are more common in areas of the world where pabets'are

low in iodine. In the United States, dietary iodine is plentiful because iodine is addéteto t
salt and other foods. A diet low in iodine may also increase the risk of papillamsrdhtine
person also is exposed to radioactivity.

Radiation

Exposure to radiation is a proven risk factor for thyroid cancer. Sources of sucionadiat
include certain medical treatments and radiation fallout from power plant atscate
nuclear weapons.

Having had head or neck radiation treatments in childhood is a risk factor for thgmoier c
In the past, children were sometimes treated with radiation for things we vasen'
radiation for now, like acne, fungus infections of the scalp (ringworm), an enléngeds
gland, or to shrink tonsils or adenoids. Years later, studies linked these treatnsants
increased risk of thyroid cancer. Radiation therapy in childhood for some canchkras
Hodgkin disease also increases risk. In general, the risk is higher in chvildoawere
younger when the treatment was given. Being exposed to radiation as araatkstlittle
risk of thyroid cancer.

Thyroid cancers associated with prior radiation therapy are not masaséran other
thyroid cancers.

Several studies have pointed to an increased risk of thyroid cancer in childresebetca
radioactive fallout from nuclear weapons or power plant accidents. For instayroed

cancer is several times more common than normal in children living near Chethelsjte

of a 1986 nuclear plant accident that exposed millions of people to radioactivity. Adults
involved with the cleanup after the accident and those who lived near the plant have also had
a higher rate of thyroid cancer. Children with more iodine in their diet appearedgkta ha

lower risk.

Some radioactive fallout occurred over certain regions of the United Statesuattar
weapons were tested in western states during the 1950s. This exposure was much, much
lower than that around Chernobyl. A higher risk of thyroid cancer has not been proven at
these low exposure levels. If you are concerned about possible exposure to vadioacti
fallout, discuss this with your doctor.

Hereditary conditions

Several inherited conditions have been linked to different types of thyroid cancer.
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Medullary thyroid cancer: About 1 out of 5 medullary thyroid carcinomas (MTCSs) result
from inheriting an abnormal gene. These cases are knofamdml medullary thyroid
carcinoma(FMTC). FMTC can occur alone, or it can be seen along with other tumors.

The combination of FMTC and tumors of other endocrine glands is callighle endocrine
neoplasiaype 2(MEN 2). There are 2 subtypes, MEN 2a and MEN 2b:

* In MEN 2a, MTC occurs along with pheochromocytomas (tumors in the adrenal
glands, which are located on top of the kidneys) and with parathyroid gland tumors.

* In MEN 2b, MTC is associated with pheochromocytomas and with benign growths of
nerve tissue on the tongue and elsewhere called neuromas. This subtype is snuch les
common than MEN 2a.

In these inherited forms of MTC, the cancers often develop during childhood or early
adulthood and can spread early. MTC is most aggressive in the MEN 2b syndrome. If MEN
2a, MEN 2b, or isolated FMTC runs in your family, then you may be at very high risk of
developing MTC. Ask your doctor for information about having regular blood tests or
ultrasound exams to look for problems and the possibility of genetic testing.

Other thyroid cancers: People with certain inherited medical conditions are at higher risk
for more common forms of thyroid cancer. Higher rates of the disease occur peugmhg
with uncommon genetic conditions suchG@ardner syndrome, Cowden diseazedfamilial
adenomatous polyposis (FAM)you suspect you may have a familial condition, discuss it
with your doctor who may recommend genetic counseling if your medicahhisarrants it.

Papillary and follicular thyroid cancers do seem to run in some families wihiouiwn
inherited syndrome; this may account for about 5% of thyroid cancers. Thecdeassi for
these cancers is not totally clear.

Do we know what causes thyroid cancer?

Although scientists have found that thyroid cancer is linked with a number of other
conditions (described in the section, "What are the risk factors for thyroid 2anctlee
exact cause of most thyroid cancers is not yet known.

Researchers have made great progress in understanding how certain chamgson's
DNA can cause thyroid cells to become cancerous. DNA is the chemicahiofeaar cells
that makes up owgenes- the instructions for how our cells function. We usually resemble
our parents because they are the source of our DNA. However, DNA affects nmonewtha
we look. It also can influence our risk for developing certain diseases, includiregksnds

of cancer.
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Some genesontain instructions for controlling when our cells grow and divide. Certain
genes that speed up cell division or cause cells to live longer than they sleotatiexdt
oncogenesOthers that slow down cell division or cause cells to die at the appropriate time
are calledumor suppressor geneSancers can be caused by DNA mutations (defects) that
turn on oncogenes or turn off tumor suppressor genes.

People inherit 2 copies of each gene -- one from each parent. People can inheritldamage
DNA from one or both parents, which accounts for inherited cancers. Most cancegh, thou
are not inherited. In these cases, a person's DNA is damaged by exposurghmgamthe

environment, like smoking or radiation. Sometimes DNA mutates for no apparent reason.

Papillary thyroid cancer

Several DNA mutations have been found in some forms of papillary thyroid cancer. Many of
these cancers have changes in specific parts &HEigene. The altered form of this gene,
known as thé®TC oncogene, is found in about 10% to 30% of papillary thyroid cancers
overall, and in a larger percentage of these cancers found in children and/or lithked wi
radiation exposure. The®ETmutations usually are acquired during a person's lifetime

rather than being inherited. They are present only in the cancer cell and aresedt@ato

the patient's children.

Many (30% to 70%) papillary thyroid cancers contain a mutation d®¥%wFgene. The
BRAFmutation is less common in thyroid cancers in children and in those thought to arise
from exposure to radiation. Cancers WBRAFchanges tend to have more aggressive
growth and a greater likelihood of spreading to other parts of the body.

Both BRAFandRET/PTCchanges are thought to cause cells to grow and divide. It is
extremely rare for papillary cancers to have changes in boBRA&andRET/PTCgenes.

Changes to other genes have also been tied to papillary thyroid cancer, includerig thes
NTRK1gene and thMET gene.
Follicular thyroid cancer

Acquired changes in tHieRASoncogene have a role in causing follicular thyroid cancers.
Anaplastic thyroid cancer

These cancers tend to have some of the mutations described above, and often havenchanges i
thep53tumor suppressor gene as well.
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Medullary thyroid cancer

People who have medullary thyroid carcinoma (MTC) have mutations in differesigbart
theRETgene compared with papillary carcinoma patients. Nearly all patidhtshs
inherited form of MTC and about 1 of every 5 with the sporadic (non-inherited) form of
MTC have a mutation in tHRETgene. Most patients with sporadic MTC have acquired
mutations present only in their cancer cells. Those with familial MTC and REBherit the
RETmutation from a parent. These mutations are present in every cell of the phbeyt’
and can be detected by testing the DNA of blood cells.

In people with inherited mutations of RET, one RET gene is usually normal and one is
mutated. Because every person h&EJ genes but passes only 1 to a child (the child's other
RET gene comes from the other parent), the odds that a person with familial Mpassia
mutated gene on to a child are 1 in 2 (or 50%).

Can thyroid cancer be prevented?

Most people with thyroid cancer have no known risk factors, so it is not possible to prevent
most cases of this disease.

Radiation exposure, especially in childhood, is a known risk factor for thyroid cancer.
Because of this, doctors no longer use radiation treatment for less serioussdiseas
general, it is a good idea for children to avoid any x-rays that arendsaege

Genetic blood tests now available to test for the mutations found in familial nrgdulla
thyroid carcinoma (MTC). Because of this, most of the familial cases & &&h be
prevented or treated early by removing the thyroid gland. Once the diseasm®i®kd in a
family, the rest of the family members can be tested for the mutated gene.

If you have a family history of MTC, it is important that you see a doctor wlaarsiar

with the latest advances in genetic counseling and genetic testingsfdisisise. Removing
the thyroid gland in children who carry the abnormal gene will prevent a dhatenight
otherwise be fatal.

Can thyroid cancer be found early?
Many cases of thyroid cancer can be found early. In fact, most thyroidsameenow found

much earlier than in the past and can be treated successfully. Most eanily tayrcers are
found when patients ask their doctors about lumps or nodules they have noticed. Others are
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found by health care professionals during a routine checkup. Although it's unusual, some
thyroid cancers may not cause symptoms until after they reach an advageed sta

If you have unusual symptoms such as a lump or swelling in your neck, you should make an
appointment to see your doctor right away. During routine physical examsgbgsur

doctor does a cancer-related checkup that includes an examination of the thyroid. Some
doctors recommend that people examine their own necks twice a year to look for any
growths or lumps.

Early thyroid cancers are sometimes found when people have ultrasound testsrfor ot
health problems, such as narrowing of carotid arteries (which pass throughkkite sepply
blood to the brain) or for enlarged or overactive parathyroid glands. Although blood tests or
thyroid ultrasound often find changes in the thyroid, these tests are not recordrizende

early detection unless there is a reason (such as family history) to sugeeson is at
increased risk for thyroid cancer.

People with a family history of medullary thyroid carcinoma (MTC) witlviihout type 2
multiple endocrine neoplasia (MEN 2) may be at very high risk for developingatiigic
Most doctors recommend genetic testing for these people when they ardysengf they
carry the gene changes linked to MTC. For people who may be at risk but doetegit g
testing, blood tests are available that can help find MTC at an early dtagatunay still be
curable. Thyroid ultrasounds may also be done in high risk people.

How is thyroid cancer diagnosed?

Signs and symptoms of thyroid cancer

Prompt attention to signs and symptoms is the best way to diagnose most thyroisl cancer
early. Thyroid cancer can cause any of the following local signs or synmptoms

* anodule, lump, or swelling in the neck, sometimes growing rapidly

* apain in the front of the neck, sometimes going up to the ears

* hoarseness or other voice changes that do not go away

* trouble swallowing

» breathing problems (feeling as if one were "breathing through a straw")
* acough that continues and is not due to a cold

If you have any of these signs or symptoms, talk to your doctor right away. dany

cancerous conditions (and some other cancers of the neck area) can cause sosaenef the
symptoms. Thyroid nodules are common and are usually benign. But the only way to find out
for sure is to have a medical evaluation. The sooner you receive a correctidiahpos

sooner you can start treatment and the more effective your treatment.will be
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Medical history and physical exam

If you have any signs or symptoms that suggest you might have thyroid cancédregibr
care professional will want to take a complete medical history. You wikkedaguestions
about your possible risk factors, symptoms, and any other health problems or cdhcerns
someone in your family has had thyroid cancer (especially medullaidhsancer) or
adrenal gland tumors callgdheochromocytomas is important to tell your doctor, as this
might indicate you are at high risk for this disease.

A physical exam will give more information about signs of thyroid cancer and otén he
problems. During the exam, your doctor will pay special attention to the sizeraneéds of
your thyroid and any enlarged lymph nodes in your neck.

Fine needle aspiration biopsy

The actual diagnosis of thyroid cancer is made from the results of a biopsycmaoslis

from the suspicious area are removed and looked at under a microscope. The simgptest wa
find out if a thyroid lump or nodule is cancerous is with a fine needle aspiration (FX#g o
thyroid nodule.

This type of biopsy can usually be done in your doctor's office or clinic. Your doittor w
place a thin, hollow needle directly into the nodule to take out cells and a few drops of fluid
(aspirate) into a syringe. The doctor usually repeats this procedure 2 or 8irmgsthe

same appointment to take samples from several areas of the nodule. Thendbks d¢ze

viewed under a microscope to see if they look cancerous or benign.

Before the biopsy, local anesthesia (numbing medicine) may be injected inkintbges
the nodule, but in some cases an anesthetic may not be needed at all. A potential
complication of the biopsy is prolonged bleeding, but this is rare except in pedple wit
bleeding disorders. Be sure to tell your doctor if you have a bleeding disorder.

This test is generally done on all thyroid nodules that are big enough to be fethélns

that they are larger than about 1 centimeter (about 1/2 inch) across. If a nadalsnsall

for the doctor to feel, sometimes FNA biopsies can be done using an ultrasound machine to
help the doctor find the right place to put the needle.

About 2 tests in every 10 may need to be repeated because the sample ends up not containing
enough cells. About 7 of 10 FNA biopsies will show that the nodule is benign. Cancer is
clearly diagnosed in only 1 of every 20 FNA biopsies.

Sometimes the test results come back as suspicious or atypical. This happetiseviAidi
findings can't say for sure if the nodule is benign or malignant. In these zases:
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involved biopsy may be needed to get a better sample, particularly if the docteasas to
think the nodule may be cancerous. This might include a biopsy using a larger needle, or a
surgical "open" biopsy or a lobectomy (removal of the gland on one side of the windpipe).
Surgical biopsies are done in an operating room while you are under genetesingst a
deep sleep).

Imaging tests

Imaging tests may be done for a number of reasons, including to find out whether a
suspicious area might be cancerous, to learn how far the cancer may have sgrieakekn
determine if treatment has been effective.

Chest x-ray

A plain x-ray of your chest may be done to see if cancer has spread to ysjrespecially
if you have follicular thyroid cancer.

Ultrasound

Ultrasound, or sonography, uses sound waves to create images of your body. Fdy #his tes
small, microphone-like instrument called a transducer is placed on the skin in fyauir of
thyroid gland. It emits sound waves and picks up the echoes as they bounce off the thyroid
The echoes are converted by a computer into a black and white image that yedispla
computer screen. You are not exposed to radiation during this test.

This test is helpful in determining if a thyroid nodule is solid or filled with flitidan also

be used to check the number and size of thyroid nodules. Ultrasound features can sometimes
suggest a nodule is likely to be cancerous, but can't predict malignancy for. ¢eota

thyroid nodules that are too small to be felt, this test can be used to guide a bidsymee

the nodule to obtain a sample. Even when a nodule is large enough to feel, some doctors
prefer to use ultrasound to guide the needle.

Ultrasound can also help determine whether any nearby lymph nodes are enlaaged bec
the thyroid cancer has spread. Many thyroid specialists recommend ultragsoahgétients
with thyroid nodules large enough to feel.

Computed tomography

The computed tomography (CT or CAT) scan is an x-ray test that producesddatzsle-

sectional images of your body. Instead of taking one picture, like a regidgy & CT
scanner takes many pictures as it rotates around you while you lie on a tatdepuéter
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then combines these pictures into images of slices of the part of your body beied.studi
Unlike a regular x-ray, a CT scan creates images of the soft tissieshady.

After the first set of pictures is taken you may be asked to drink a contragirsoluteceive
an IV (intravenous) line through which a contrast dye is injected. This hetps tatline
structures in your body. A second set of pictures is then taken.

The contrast may cause some flushing (a feeling of warmth, especidiéyface). Some
people are allergic and get hives. Rarely, more serious reactions like trcedilaray or low
blood pressure can occur. Be sure to tell the doctor if you have ever had a reaction to any
contrast material used for x-rays.

In recent yearsgpiral CT (also known as helical CT) has become available in many medical
centers. This type of CT scan uses a faster machine. The scanner partaxtihme motates
around the body continuously, allowing doctors to collect the images much more quickly
than standard CT. This lowers the chance of "blurred” images occurringsast afe

breathing motion. It also lowers the dose of radiation received during théhedtiggest
advantage may be that the "slices" it images are thinner, which yieldsdetailed pictures
and allows doctors to look at suspicious areas from different angles

CT scans take longer than regular x-rays. You need to lie still on a tablethdyilare being

done. During the test, the table moves in and out of the scanner, a ring-shaped machine that
completely surrounds the table. You might feel a bit confined by the ring youdbeént

while the pictures are being taken.

The CT scan can help determine the location and size of thyroid cancers and whegther the
have spread to nearby areas, although ultrasound is usually the test of choice. A €hsca
also be used to look for spread into distant organs such as the lungs.

In some cases, a CT scan can be used to guide a biopsy needle precisely irciedsasga

of cancer spread. For a CT-guided needle biopsy, you remain on the CT scanning table, whi
a radiologist advances a biopsy needle toward the location of the mass. CT scapsated

until the doctors can see that the needle is within the mass. A biopsy sample is thedrem
and looked at under a microscope.

One disadvantage of CT scans for differentiated thyroid cancer is that then€dst dye
contains iodine, which interferes with radioiodine scans. For this reason, maossquoefer
MRI scans instead of CT scans.

Magnetic resonance imaging

Like CT scans, magnetic resonance imaging (MRI) scans can be used to logicérica

the thyroid or cancer that has spread to nearby or distant parts of the Humlyglal
ultrasound is usually the first choice for looking at the thyroid. MRI can provige ver
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detailed images of soft tissues such as the thyroid gland. MRI scans are tatstapsr
helpful in looking at the brain and spinal cord.

MRI scans use radio waves and strong magnets instead of x-rays. The smarthefradio
waves is absorbed and then released in a pattern formed by the type of hedgrtdby
certain diseases. A computer translates the pattern into a very detaitpel of parts of the
body. A contrast material called gadolinium is often injected into a vein bé®eean to
better see details.

MRI scans are a little more uncomfortable than CT scans. First, they take{oofjen up

to an hour. Second, you have to lie inside a narrow tube, which is confining and can upset
people with claustrophobia (a fear of enclosed spaces). Newer, "open” MRihesacan
sometimes help with this if needed. The machine also makes buzzing and clickesthais
you may find disturbing. Some centers provide headphones with music to block this noise
out.

Nuclear medicine scans

Nuclear medicine (radionuclide) scans involve putting substances with snoaihenof
radiation into the body and then detecting where the substances go with speeralsca
These tests can help locate cells in the body that are not behaving norniailyglaithey
don't provide very detailed images.

Radioiodine scan:For this test, a small amount of radioactive iodine is swallowed (usually
as a pill) or injected into a vein. Radioactive iodine is also used to treat ditiezdrthyroid
cancer (papillary, follicular, and Hurthle cell), but in much higher doses. Theeigli
absorbed by the thyroid gland (or thyroid cells anywhere in the body) over time, and a
special camera is used several hours later to see where the radioacigonba

For a thyroid scan, the camera is placed in front of your neck to measure the amount of
radiation in the gland. Abnormal areas of the thyroid that contain less radioatiantyhe
surrounding tissue are calledld nodulesand areas that take up more radiation are called

hot nodulesHot nodules usually are not cancerous, but cold nodules can be either benign or
cancerous. Because both benign and cancerous nodules can appear cold, thiséést by it
can't diagnose thyroid cancer.

Radioiodine scans are frequently used in the care and management of patients wit
differentiated thyroid cancer. Because medullary thyroid cancerdmehst take up iodine,
radioiodine scans are not used for this cancer. If a biopsy has determinedhyhaida t
cancer is present, whole-body radioiodine scans are very useful to follow-up pcjerssl
throughout the body from differentiated thyroid cancers. Scans after surgealsoaelp
determine how far a thyroid cancer has spread, if at all.
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If the entire thyroid gland has been removed because of cancer, radioiodineaygdres
done frequently. The scan becomes more sensitive in this instance because more of the
radioactive iodine is picked up by thyroid cancer cells that have spread elsewher

Radioiodine scans work best if patients have high blood levéhyafid-stimulating

hormone (TSH, or thyrotropjnTHS levels may be increased by stopping thyroid hormone
pills for a few days to a few weeks before the test. This lowers thyroid holeeie and
causes the pituitary gland to release more TSH, which in turn stimulatesniter cells to
take up the radioactive iodine. Although this intentional hypothyroidism is tempdreay
cause symptoms like tiredness, depression, weight gain, sleepiness, constipesobe, m
aches, and reduced concentration. An injectable form of thyrotropin is now avthitdan
increase patients' TSH levels before radioiodine scanning, so withholdingithgronone

for a long period of time may not be necessary.

Because iodine that is already in the body can interfere with this test, peoptually told
not to ingest foods or medicines that contain iodine in the days before the scan.

Positron emission tomographyPositron emission tomography (PET) scans are done after
glucose (a form of sugar) that contains a radioactive atom is injectetientobd. Because
cancer cells in the body are growing rapidly, they absorb large amountsraditbective

sugar. A special camera can then create a picture of areas of radpactivé body.

This test can be very useful if your thyroid cancer is one that doesn't take agrtizdi
iodine. In this situation, the PET scan may be able to tell if the cancer has spread.

PET scans do not show anatomical details as clearly as a CT or MRI, but some newer
machines are able to perform both a PET and CT scan at the same time (PER)CTlss
lets the doctor see areas that "light up” on the PET scan in more detail.

Octreotide scan:Sometimes an octreotide scan, which uses a radioactively tagged hormone,
may be done to look for the spread of medullary thyroid cancer. These cancers dap't take
iodine, so radioiodine scans can't be used for them.

Blood tests

No blood test can tell whether a thyroid nodule is cancerous. However, tests of blosd level
of thyroid-stimulating hormon€l'SH may be used to check the overall activity of your
thyroid gland. This information can be used to help choose imaging tests (ultrasound or
nuclear scans) for the initial evaluation of a thyroid nodule. Levels of thyroidames(T3

and T4) may also be measured to get a sense of thyroid gland function.

Thyroglobulin is a protein made by the thyroid gland. Its measurement in the biouxd ba

used to diagnose thyroid cancer. But after removing most of the thyroid by sangery
destroying the remaining normal cells with radioactive iodine (using ttedaiges for
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treatment), levels of thyroglobulin in the blood should be very low. If they are not lew, thi
might mean that thyroid cancer is still present. If the level risesaisign that the cancer
may be coming back.

If medullary thyroid carcinoma (MTC) is suspected or if you have a famstpry of the
disease, blood tests for calcitonin levels can help tell if MTC might be presente$his
also useful to look for the possible recurrence after treatment of MTC. Recalagonin
can affect blood calcium levels, these may be checked as well. People witbft¢h@ave
high blood levels of a protein called carcinoembryonic antigen (CEA). Tests foc&@t
sometimes help tell if cancer is present.

You may have other blood tests as well. For example, if you are scheduled foy,sesie
will be done to check your blood cell counts, to look for bleeding disorders, and to check the
function of your liver and kidneys.

How is thyroid cancer staged?

Stagingis the process of finding out if and how far a cancer has spread. The stage @ira canc
is one of the most important factors in choosing treatment options and predictingpgoce c
for cure and long-term survival.

Staging is based on the results of the physical exam, biopsy, and imagingltiestsuynd,
CT scan, MRI, chest x-ray, and/or nuclear medicine scans), which arédddsnrthe
section, "How is thyroid cancer diagnosed?"

The TNM staging system

A staging system is a standard way for the cancer care team to szeninoav large a cancer
is and how far it has spread. Ask your doctor to explain thyroid cancer staging irtlzatvay
you understand so that you can take a more active role in making informed dedisuins a
your treatment.

The most common system used to describe the stages of cancers is the American Joint
Committee on Cancer (AJC@NM system. The TNM system describes 3 key pieces of
information:

» T indicates the size of the main (primatyimor and whether it has grown into
nearby areas.

* N describes the extent of spread to nearby (regional) lyrodbes Lymph nodes are
small bean-shaped collections of immune system cells that are importigghttiimgf
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infections. Cells from thyroid cancers can travel to lymph nodes in the neck and chest
areas.

* M indicates whether the cancer has spreaetdstasizedl to other organs of the
body. (The most common site of spread of thyroid cancer is to the lungs. The next
most common sites are the liver and bones.)
Numbers or letters appear after T, N, and M to provide more details about eacle of thes
factors. The numbers 0 through 4 indicate increasing severity. The letterms heaanot be
assessed because the information is not available.”
T categories for thyroid cancer
TX: Primary tumor cannot be assessed

TO: No evidence of primary tumor

T1: The tumor is 2 cm (slightly less than an inch) across or smaller and has not grown out of
the thyroid.

Tla: The tumoris 1 cm (less than half an inch) across or smaller and has not grown
outside the thyroid.

T1b: The tumor is larger than 1 cm but not larger than 2 cm across and has not grown
outside of the thyroid.

T2: The tumor is between 2 cm and 4 cm (slightly less than 2 inches) across and has not
grown out of the thyroid.

T3: The tumor is either larger than 4 cm or it has begun to grow a small amount into nearby
tissues outside the thyroid.

T4a: A tumor of any size that has grown extensively beyond the thyroid gland into nearby
tissues of the neck, such as the larynx (voice box), trachea (windpipe), esopliagus (t
connecting the throat to the stomach), or the nerve to the larynx. This is aldo calle
moderately advanced disease.

T4b: A tumor of any size that has grown either back toward the spine or into negsbdy lar
blood vessels. This is also calleery advanced disease.

T categories for anaplastic thyroid cancers
T4a: Tumor is still within the thyroid.

T4b: Tumor has grown outside of the thyroid.
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N categories for thyroid cancer

NX: Regional (nearby) lymph nodes cannot be assessed.
NO: No spread to nearby lymph nodes.

N1: The cancer has spread to nearby lymph nodes.

Nla: Spread to lymph nodes around the thyroid in the neck (qadétthcheal,
paratracheal, and prelarynge&ymph nodes).

N1b: Spread to other lymph nodes in the neck (calkdical) or to lymph nodes
behind the throatr¢tropharyngedl or in the upper chessperior mediastinal

M categories for thyroid cancer
MX: Presence of distant metastasis (spread) cannot be assessed.
MO: No distant metastasis.

M1: Distant metastasis is present, involving distant lymph nodes, internal organs,diones

Stage grouping

Once the values for T, N, and M are determined, they are combined to find th&Stiggeis
expressed as a a Roman numeral | through IV, with letters used to divide iatstage
substages. Unlike most other cancers, thyroid cancers are groupedgesoiista way that
considers both the subtype of cancer and the patient's age.

Papillary or follicular thyroid carcinoma (differentiated thyroid cancer ) in patients
younger than 45

Younger people have a low likelihood of dying from differentiated (papillary actiddir)
thyroid cancer. The TNM stage groupings for these cancers take thistéaatcount. So, all
people younger than 45 years with papillary thyroid cancer, for exampktageelif they

have no distant spread astége llif they have distant metastases beyond the neck or upper
mediastinal lymph nodes.

Stage | (any T, any N, M0):The tumor can be any size (any T) and may or may not have
spread to nearby lymph nodes (any N). It has not spread to distant sites (MO)
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Stage Il (any T, any N, M1):The tumor can be any size (any T) and may or may not have
spread to nearby lymph nodes (any N). It has spread to distant sites (M1).

Papillary or follicular thyroid carcinoma (differentiated thyroid cancer ) in patients 45
years and older:

Stage | (T1, NO, MO):The tumor is 2 cm or less across and has not grown outside the
thyroid (T1). It has not spread to nearby lymph nodes (NO) or distant sites (MO).

Stage Il (T2, NO, MO): The tumor is more than 2 cm but not larger than 4 cm across and has
not grown outside the thyroid (T2). It has not spread to nearby lymph nodes (NO) or distant
sites (MO).

Stage Ill: One of the following applies:

T3, NO, MO: The tumor is larger than 4 cm or has grown slightly outside the thyroid (T3),
but it has not spread to nearby lymph nodes (NO) or distant sites (MO).

OR

T1to T3, N1a, MO:The tumor is any size and may have grown slightly outside the thyroid
(T1 to T3). It has spread to lymph nodes around the thyroid in the neck (N1a) but not to
distant sites (MO).

Stage IVA: One of the following applies:

T4a, any N, MO: The tumor is any size and has grown beyond the thyroid gland and into
nearby tissues of the neck. It may or may not have spread to nearby lymph ngdés (a
has not spread to distant sites (MO).

OR

T1 to T3, N1b, MO: The tumor is any size and may have grown slightly outside the thyroid
gland (T1 to T3). It has spread to certain lymph nodes in the neck (cervical nodes) or to
lymph nodes in the upper chest (superior mediastinal nodes) or behind the throat
(retropharyngeal nodes) (N1b) but not to distant sites (MO).

Stage IVB (T4b, any N, M0):The tumor is any size and has grown either back to the spine
or into nearby large blood vessels (T4b). It may or may not have spread to negshy ly
nodes (any N), but it has not spread to distant sites (MO).

Stage IVC (any T, any N, M1):The tumor is any size and may or may not have grown

outside the thyroid (any T). It may or may not have spread to nearby lymph noglég.(&n
has spread to distant sites (M1).
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Medullary thyroid carcinoma

Stage | (T1, NO, M0):The tumor is 2 cm or less across and has not grown outside the
thyroid (T1). It has not spread to nearby lymph nodes (NO) or distant sites (MO).

Stage II: One of the following applies:

T2, NO, MO: The tumor is more than 2cm but not larger than 4 cm across and has not grown
outside the thyroid (T2). It has not spread to nearby lymph nodes (NO) or dist(Vi€lje

OR

T3, NO, MO: The tumor is larger than 4 cm or has grown slightly outside the thyroid (T3),
but it has not spread to nearby lymph nodes (NO) or distant sites (MO).

Stage Il (T1 to T3, N1a, MO): The tumor is any size and may have grown slightly outside
the thyroid (T1 to T3). It has spread to lymph nodes around the thyroid in the neck (N1a) but
not to distant sites (MO).

Stage IVA: One of the following applies:

T4a, any N, MO: The tumor is any size and has grown beyond the thyroid gland and into
nearby tissues of the neck (T4a). It may or may not have spread to nearby lympfangde
N). It has not spread to distant sites (MO).

OR

T1 to T3, N1b, MO: The tumor is any size and may have grown slightly outside the thyroid
gland (T1 to T3). It has spread to certain lymph nodes in the neck (cervical nodes) or to
lymph nodes in the upper chest (superior mediastinal nodes) or behind the throat
(retropharyngeal nodes) (N1b) but not to distant sites (MO).

Stage IVB (T4b, any N, M0):The tumor is any size and has grown either back towards the
spine or into nearby large blood vessels (T4b). It may or may not have spread to nearby
lymph nodes (any N), but it has not spread to distant sites (MO).

Stage IVC (any T, any N, M1):The tumor is any size and may or may not have grown

outside the thyroid (any T). It may or may not have spread to nearby lymph noglég.(&n
has spread to distant sites (M1).

Anaplastic/undifferentiated thyroid carcinoma
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All anaplastic thyroid cancers are considered stage IV, reflectingptireprognosis of this
type of cancer.

Stage IVA (T4a, any N, M0):The tumor is still within the thyroid and may be resectable
(removable by surgery). It may or may not have spread to nearby lymph nogél,(haot it
has not spread to distant sites (MO).

Stage IVB (T4b, any N, M0):The tumor has grown outside the thyroid and is not
resectable. It may or may not have spread to nearby lymph nodes (any N), but it has not
spread to distant sites (MO).

Stage IVC (any T, any N, M1):The tumor is any size and may or may not have grown
outside of the thyroid (any T). It may or may not have spread to nearby lymph nogég.(a
It has spread to distant sites (M1).

Recurrent (relapsed) cancer

This is not an actual stage in the TNM system. Recurrent (relapsed) diseasctinae the

cancer has come back (recurred) after treatment. Thyroid cancer ustiaihgiin the neck,

but it may reappear in another part of the body (for example, lymph nodes, lungs, or bones).
Doctors may assign a new stage based on how far the cancer has spread, but this is not
usually as formal a process as the original staging. The presermoeioent disease does not
change the original, formal staging.

If you have any questions about the stage of your cancer or how it affects gtmetre do
not hesitate to ask your doctor.

Thyroid cancer survival by type and stage

Survival rates are often used by doctors as a standard way of discussisgnésggognosis
(outlook). Some patients with cancer may want to know the survival statistics foe peopl
similar situations, while others may not find the numbers helpful, or may even ndbwant
know them. Whether or not you want to read about the survival statistics below fod thyroi
cancer is up to you.

The 5-year survival rate refers to the percentage of patients who livetsh gsars after

their cancer is diagnosed. Of course, many people live much longer than 5 yeararfgnd m
are cured).

Five-year relative survival rates assume that some people will die ofcatiezs and

compare the observed survival with that expected for people without the cancer. This is a
more accurate way to describe the prognosis for patients with a partipdaartg stage of
cancer.

(23 of 48)



In order to get 5-year survival rates, doctors have to look at people who wesd aelatast
5 years ago. Improvements in treatment since then may result in a mosebfaxautiook for
people now being diagnosed with thyroid cancer.

Survival rates are often based on previous outcomes of large numbers of people who had the
disease, but they cannot predict what will happen in any particular persen'Meay other

factors may affect a person's outlook, such as [how well the cancer respardtertt,

etc.]. Your doctor can tell you how the numbers below may apply to you, as he or she is
familiar with the aspects of your particular situation.

The following survival statistics come from the AJCC Cancer Staginguddiith ed).

Papillary thyroid cancer*

Stage 5-Year Relative
Survival Rate

| 100%

I 100%

1] 93%

v 51%

*based on patients diagnosed 1998 to 1999

Follicular thyroid cancer*

Stage 5-Year Relative
Survival Rate

| 100%

I 100%

M 71%

\Y 50%

*based on patients diagnosed 1998 to 1999

Note: All the stage Il and IV patients with folliar or papillary thyroid cancer are, by definitippver 45
years old.

Medullary thyroid cancer**

Stage 5-Year Relative
Survival Rate

| 100%

I 98%

n 81%

v 28%

**pased on patients diagnosed between 1985 and 1991
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Anaplastic

The 5-year relative survival rate for anaplastic (undifferentiated)nmanas, all of which are
considered stage 1V, is around 7% (based on patients diagnosed between 1985 and 1991).

How is thyroid cancer treated?

This information represents the views of the dactord nurses serving on the American Cancer S¢xiety
Cancer Information Database Editorial Board. Thesaws are based on their interpretation of studies
published in medical journals, as well as their opvofessional experience.

The treatment information in this document is rféicial policy of the Society and is not intendexdnaedical
advice to replace the expertise and judgment of gancer care team. It is intended to help you godr
family make informed decisions, together with yadaetor.

Your doctor may have reasons for suggesting artreat plan different from these general treatmeibog.
Don't hesitate to ask him or her questions about yreatment options.

The first part of this section describes the various types of treatmedtiousieyroid
cancers. This is followed by a description of the most common approaches usecefor thes
cancers based on the type and stage of the cancer.

Making treatment decisions

After thyroid cancer is found, your doctor will discuss treatment options withlyis
important to take the time to consider each of them. In choosing a treatmentgitars, tta
consider include the type and stage of the cancer and your general health.

The methods of treatment for thyroid cancer include surgery, radioactive toeat@ent,
thyroid hormone therapy, external beam radiation therapy, and chemothdrapyest
approach often uses 2 or more of these methods, and most patients are cured ofditeir thy
cancer in this way.

If a cure is not possible, the goal may be to remove or destroy as much of theasancer
possible and to prevent the tumor from growing, spreading, or returning for aslong a
possible. Sometimes treatment is aimed at palliation (relieving sympsotsas pain or
problems with breathing and swallowing).

If you have any concerns about your treatment plan, sometimes it is a good idea to ge
second opinion, In fact, many doctors encourage this. Some insurance companies even
require a second opinion before they will agree to pay for certain treatrAesgsond

opinion can provide more information and help you feel confident about the treatment plan
you choose.
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Surgery

Surgery is the main treatment for thyroid cancer and is used in nearlycageryexcept
perhaps some anaplastic thyroid cancers. If the results of fine negiditiais (FNA) tests
indicate thyroid cancer, surgery to remove the tumor and all or part of the renthyrivig
gland is usually recommended.

Lobectomy

This operation is sometimes used for differentiated thyroid cancers trshalleand that
show no signs of spread beyond the thyroid gland. The lobe containing the cancer is
removed, usually along with the isthmus (the small piece of the gland thas actbradge”
between the left and right lobes). Because this surgery leaves part ofrthéeiend, the
patient may not require the lifelong use of thyroid hormone supplements afterward. B
having some thyroid left can interfere with some tests to look for cancereecemfter
treatment, such as radioiodine scans and blood tests such as thyroglobulin.

Thyroidectomy

This operation removes all (total thyroidectomy), nearly all (near{togeoidectomy) or
most (subtotal thyroidectomy) of the thyroid gland. It is the most common sdogery
thyroid cancer. After a total thyroidectomy and radioablation, your doctor carofters
follow you (continue to watch you for disease recurrence) with radioiodine Suéidomd
tests, e.g., thyroglobulin.

Lymph node removal

When cancer has spread outside the thyroid gland, surgery is always used to eemogk a
cancer that has invaded the neck as possible, including cancer that has spread to lymph
nodes. This is especially true for treatment of medullary thyroid canddoaanaplastic
cancer (when surgery is an option).

For papillary or follicular cancer where only 1 or 2 enlarged lymph nodes are thought t
contain cancer, these enlarged nodes may be removed and any small deposits océéancer
that are left are treated with radioactive iodine (see below). More oftemaklgweph nodes
near the thyroid are removed in an operation calleeh&ral compartment neck dissection
Removal of more lymph nodes, including those on the side of the neck, is caltetifed
radical neck dissection

Risks and side effects of surgery
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Patients who have thyroid surgery are often ready to leave the hospital withimayew
after the operation. Potential complications of thyroid surgery include:

* temporary or permanent hoarseness or loss of voice (this can happen if the larynx
(voice box) or windpipe is irritated by the breathing tube that was used during surgery
or if the nerves to the larynx are damaged during surgery)

» damage to the parathyroid glands (small glands near the thyroid that helperegula
blood calcium levels), which can lead to low blood calcium levels, causing muscle
spasms and numbness and tingling sensations

» excessive bleeding or formation of a major blood clot in the neck ("hematoma")
* wound infection

Complications are less likely to happen when you have an experienced thyroid surgeon,
especially one with specialized training. Most doctors recommend that the@pératione
by a surgeon experienced in treating thyroid cancer.

If most or all of your thyroid gland is removed, you will need to take daily thyroichbroe
replacement pills. All patients who have had near-total or total thyroidestaimeed this.

Radioactive iodine (radioiodine) therapy

Your thyroid gland absorbs nearly all of the iodine in your blood. When a form of radioactive
iodine (RAI) known as I-131 is taken into the body, it can destroy the thyroid glandyand an
other thyroid cells (including cancer cells) that take up iodine, without affettie rest of

your body. (The radiation dose used here is much stronger than the one used in radioiodine
scans, which were described in "How is thyroid cancer diagnosed?") The radioadine

is usually given as a capsule or liquid.

This treatment can be used to destroy (ablate) any thyroid tissue not deloyosigrgery or to
treat thyroid cancer that has spread to lymph nodes and other parts of the body.

Radioactive iodine therapy has been shown to improve the survival rate of patients with
papillary or follicular thyroid cancer (differentiated thyroid canckat has spread to the
neck or other body parts, and this treatment is now standard practice in such utthes. B
benefits of RAI therapy are less clear for patients with small canééhe thyroid gland that
have not spread. Discuss the risks and benefits of RAI therapy in your partaadawith
your doctor. Radioactive iodine therapy is not used to treat anaplastic (Lerditiezd) and
medullary thyroid carcinomas because these types of cancer do not take up iodine.
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For RAI therapy to be most effective, patients must have high leviigroid-stimulating
hormone(TSH,or thyrotropin) in the blood. This substance stimulates thyroid tissue (and
cancer cells) to take up radioactive iodine. After surgery, TSH levels carsée by

stopping thyroid hormone pills for several weeks. This causes very low thyroid hormone
levels (a condition known as hypothyroidism), which in turn causes the pituitary gland t
release more TSH. Although this intentional hypothyroidism is temporamgnitause
symptoms like tiredness, depression, weight gain, sleepiness, constipatide, acbes, and
reduced concentration. An injectable form of thyrotropin is now available that caasec
patient's TSH. It is sometimes used before thyroid scans, but it's not dsaasfeffective

for RAI therapy as stopping thyroid hormones.

Risks and side effects

Depending on the dose of radioiodine used and where you are being treated, you may need to
be in the hospital for up to a few days after treatment, staying in a spelatbisroom to

prevent others from being exposed to radiation. Some people may not need to be
hospitalized. You may be allowed to go home after treatment. If this is the caseilljbe

given instructions on how to protect others from radiation exposure.

Short-term side effects of RAI treatment may include:

* neck tenderness

* nausea and upset stomach

» swelling and tenderness of the salivary glands
e dry mouth

» taste changes

e pain (this is rare)

Chewing gum or sucking on hard candy may help with salivary gland problems. Radioiodine
treatment also reduces tear formation in some people, leading to dry eyes.wikar
contact lenses ask your doctor how long you should keep them out.

Men who receive large total doses because of many treatments with RAbraiower
sperm counts or, rarely, become infertile. Radioactive iodine may alsoafferhan's
ovaries, and some women may have irregular periods for up to a year afteettedany
doctors recommend that women avoid becoming pregnant for 6 months to a year after
treatment. No ill effects have been noted in children whose parents receivedtraglioac
iodine in the past.

Both men and women who have had RAI therapy may have a slightly increased risk of
developing leukemia in the future. Doctors disagree on exactly how much this risk is
increased, but most of the largest studies have found that this is an extremely ra
complication. Some research even suggests the risk of leukemia may not beasitjyifi
increased. Again, discuss your individual risks and benefits with your doctor.
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Thyroid hormone therapy
Taking daily pills of thyroid hormone (thyroid hormone therapy) can serve 2 purposes:

* to help maintain the body's normal metabolism (by replacing missing thyroid
hormone)

» to help stop cancer cells from growing (by lowering TSH levels)

After a thyroidectomy, the body is no longer able to make the thyroid hormone it reeeds, s
patients must take thyroid hormone pills to replace the loss of the natural hormone.

Thyroid hormone may also help prevent some thyroid cancers from returning. Normal

thyroid function is regulated by the pituitary gland. The pituitary makesradre called

TSH that causes the thyroid gland to make thyroid hormone for the body. TSH also promotes
growth of the thyroid gland and probably of thyroid cancer cells. The level of TSkinind
regulated by how much thyroid hormone is in the blood. If the level of thyroid hormone is
low, the pituitary makes more TSH. If the level of thyroid hormone is high, notiels T6H

is needed, so the pituitary makes less of it.

Doctors have learned that by giving higher than normal doses of thyroid hormone, TSH
levels can be kept very low. This may slow the growth of cancer cells and lenarance
of having some thyroid cancers (especially the high-risk cancers) come back.

Possible side effects

Even though these higher than normal levels of thyroid hormone seem to have few side
effects, some doctors have expressed concerns about long-term issues, suchl@s poss
effects on the bones and heart. Because of this, high doses of thyroid hormone may be
reserved for people with differentiated thyroid cancers who are atikigbf recurrence.

External beam radiation therapy

External beam radiation therapy uses high-energy rays (or partcids3troy cancer cells or
slow their rate of growth. A carefully focused beam of radiation is delivereddnmachine
outside the body. Generally, this type of radiation treatment is not used forsctratdake
up iodine (that is, most differentiated thyroid cancers), which can be morevetietreated
with radioiodine therapy. It is more often used as part of the treatmeneéudlary thyroid
cancer and anaplastic thyroid cancer.
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When a cancer that does not take up iodine has spread beyond the thyroid capsule, external
radiation treatment may help treat the cancer or reduce the chance of the dsaang back

in the neck after surgery. If a cancer does not respond to radioiodine therapy| externa
radiation therapy may be used to treat local neck recurrence or distartasextdisat are

causing pain or other symptoms.

External beam radiation therapy usually involves treatments 5 days a wabloi6
weeks. The treatment itself is painless and much like getting a regularkach treatment
lasts only a few minutes, although the setup time -- getting you into place fordrga-
usually takes longer.

Possible side effects

The main drawback of this treatment is that the radiation can destroy heaitty tissue
along with the cancer cells. Some patients get skin changes similar to ansimibahnis
slowly fades away. Trouble swallowing, hoarseness, and fatigue are astigictide
effects of external beam radiation therapy.

To reduce the risk of side effects, doctors carefully figure out the exact dosd aeddsEm
the beam as accurately as they can to hit the target.

For more information about radiation therapy, see the American Cancer Stwmatyent,
Understanding Radiation Therapy: A Guide for Patients and Families.

Chemotherapy

Chemotherapy uses anti-cancer drugs that are injected into a vein, injectednnscle, or
taken by mouth. Chemotherapy is systemic therapy, which means that the draghent
bloodstream and circulates throughout the body (through the whole system) to reach and
destroy the cancer cells.

Chemotherapy is seldom helpful for most types of thyroid cancer. It is combitied w
external beam radiation therapy for anaplastic thyroid cancer and is m@setsed for other
advanced cancers that are no longer responding to other treatments.

Possible side effects
Chemotherapy drugs work by attacking cells that are dividing quickly, whichyighey
work against cancer cells. But other cells in the body, such as those in the bone tharrow

lining of the mouth and intestines, and the hair follicles, also divide quickly. Thesareells
also likely to be affected by chemotherapy, which can lead to sideseffect
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The side effects of chemotherapy depend on the type and dose of drugs given argltthe le
of time they are taken. Specific chemotherapy agents may have otheicspeeieffects

that require monitoring. For example, doxorubicin the most common chemotherapy used in
thyroid cancer, can decrease heart function. Therefore a patient taking doxomnilbicave
follow-up exams that include regular heart function tests like echocardisg&ume general
side effects can include:

* hairloss

* mouth sores

* loss of appetite

* nausea and vomiting

* increased chance of infections (due to low white blood cell counts)
» easy bruising or bleeding (due to low blood platelet counts)

» fatigue (due to low red blood cell counts)

These side effects are usually short-term and go away after treagrfiarghied. There are
often ways to lessen these side effects. For example, drugs can be givprptevent or
reduce nausea and vomiting.

For more information about chemotherapy, see the American Cancer Societyedgcum
Understanding Chemotherapy: A Guide for Patients and Families.

Clinical trials

You may have had to make a lot of decisions since you've been told you have canoér. One
the most important decisions you will make is choosing which treatment is bgstforou

may have heard about clinical trials being done for your type of canceraylre someone

on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wah patients who
volunteer for them. They are done to get a closer look at promising new treatments or
procedures.

If you would like to take part in a clinical trial, you should start by asking goctor if your
clinic or hospital conducts clinical trials. You can also call our clinicdbktrisatching service
for a list of clinical trials that meet your medical needs. You can réachkdrvice at 1-800-
303-5691 or on our Web site at http://clinicaltrials.cancer.org. You can alsdigfetfa
current clinical trials by calling the National Cancer InstituBgscer Information Service
toll-free at 1-800-4-CANCER (1-800-422-6237) or by visiting the NCI clini¢alsWeb

site at www.cancer.gov/clinicaltrials.

There are requirements you must meet to take part in any clinicalftyiau do qualify for a
clinical trial, it is up to you whether or not to enter (enroll in) it.
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Clinical trials are one way to get state-of-the art cancer tezdtrihey are the only way for
doctors to learn better methods to treat cancer. Still, they are not right fporeser

You can get a lot more information on clinical trials in our document c@lieital Trials:
What You Need to Knowou can read it on our Web site or call our toll-free number (1-800-
ACS-2345) and have it sent to you.

Complementary and alternative therapies

When you have cancer you are likely to hear about ways to treat your candewer re
symptoms that your doctor hasn't mentioned. Everyone from friends and fanmtgroek

groups and Web sites offer ideas for what might help you. These methods can include
vitamins, herbs, and special diets, or other methods such as acupuncture or massage, to na
a few.

What exactly are complementary and alternative therapies?

Not everyone uses these terms the same way, and they are used to refer téfenany di
methods, so it can be confusing. We csmplementaryo refer to treatments that are used
along withyour regular medical car@lternativetreatments are uséustead ofa doctor's
medical treatment.

Complementary methods:Most complementary treatment methods are not offered as cures
for cancer. Mainly, they are used to help you feel better. Some methodsethaed along

with regular treatment are meditation to reduce stress, acupuncture to ieekp pain, or
peppermint tea to relieve nausea. Some complementary methods are known to help, while
others have not been tested. Some have been proven not be helpful, and a few have even
been found harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseoftéods
may pose danger, or have life-threatening side effects. But the biggest idamgst cases is
that you may lose the chance to be helped by standard medical treatmerg.dDelay
interruptions in your medical treatments may give the cancer moreaigrew and make it
less likely that treatment will help.

Finding out more
It is easy to see why people with cancer think about alternative methods. Yow war#lk

you can to fight the cancer, and the idea of a treatment with no side effects seahds gr
Sometimes medical treatments like chemotherapy can be hard to take, oatyhey longer
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be working. But the truth is that most of these alternative methods have not beemigsted a
proven to work in treating cancer.

As you consider your options, here are 3 important steps you can take:

* Look for "red flags" that suggest fraud. Does the method promise to cure akbr m
cancers? Are you told not to have regular medical treatments? Is theecineat
"secret" that requires you to visit certain providers or travel to another gduntr

» Talk to your doctor or nurse about any method you are thinking about using.

» Contact us at 1-800-ACS-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

The choice is yours

Decisions about how to treat or manage your cancer are always yours tdfrgalevant to

use a non-standard treatment, learn all you can about the method and talk to your doctor
about it. With good information and the support of your health care team, you may be able to
safely use the methods that can help you while avoiding those that could be harmful.

Treatment of thyroid cancer by stage

The type of treatment your doctor will recommend depends on the type and stage of t
cancer and on your overall health. This section summarizes options usually considered f
each type and stage of thyroid cancer.

Papillary carcinoma and papillary carcinoma variants

Stage I: Lobectomy (removal of only the affected side of the thyroid gland) And
Thyroidectomy are the two types of surgery to treat these cancers. f@bthetal
thyroidectomy is most commonly performed. Radioiodine treatment is soesetised after
thyroidectomy, but the cure rate with surgery alone is excellent. In thelyrdivent of
recurrence, radioiodine treatment can still be offered.

If radioactive iodine treatment is planned, the start of thyroid hormone thergpyema
delayed until the treatment is finished (usually about 6 weeks after surgery).

Some doctors recommend central compartment neck dissection (surgicallreitawgh
nodes next to the thyroid). Although this operation has not been shown to improve cancer
survival, it lowers the risk of cancer coming back in the neck area (locateecey. It also
makes it easier to accurately stage the cancer.
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Stages Il to IV: Most patients have a near-total thyroidectomy or total thyroidectomy with
removal and microscopic examination of nearby lymph nodes. Some doctors recommend
central compartment neck dissection (surgical removal of lymph nodes nexthgrthid).
Although this has not been shown to improve survival, it lowers the risk of local recurrence
(cancer coming back in the neck area). It also makes it easier to agcstage the cancer.

If cancer has spread to other neck lymph nodes, a modified radical neck disseotmme (
extensive surgical removal of lymph nodes from the neck) is often done.

Radioactive iodine therapy is often used to destroy any remaining thygsue tfter surgery
and to treat any undetectable cancer remaining in the neck or elsewtterdody that takes
up iodine. External radiation may be used for cancers that do not take up iodine. Thyroid
hormone therapy is used as well.

Recurrent cancer: Treatment of cancer that comes back after initial therapy depends mainly
on where the cancer is, although other factors may be important as well.dhties ¢

recurrence can be located and appears to be resectable (removable), surgerysedf If

the cancer shows up on a radioiodine scan (meaning the cells are taking up iodine),
radioiodine therapy may be used, either alone or with surgery. If the cloesenot show up

on the radioiodine scan but is found by other imaging tests such as magnetic resonance
imaging or positron emission tomography scan, external radiation may be used.
Chemotherapy may be tried if the cancer has spread to several places andirgdi®inot
helpful, although doctors are still trying to find effective drugs for thisadiseAnother

option is taking part in a clinical trial of newer treatments.

Follicular and Hurthle cell carcinoma

Stages | to IV:Most doctors recommend near-total or total thyroidectomy for these types of
thyroid cancer. This surgery makes radioactive iodine treatment aftemveaedeffective. As

with papillary cancer, some lymph nodes usually are removed and examineuatelf bas
spread to lymph nodes, a central compartment or modified radical neck disgsctgical
removal of lymph nodes from the neck) may be done. Because the thyroid is removed,
patients will need thyroid hormone therapy as well.

Radioiodine scanning is usually done after surgery to look for areaslstity izp iodine.
Metastasis to nearby lymph nodes and to distant sites can be treated byivadingicie.
For cancers that don't take up iodine, external beam radiation therapy mapietipetr
tumor or prevent it from growing back in the neck.

Distant metastases may need to be treated with external beam radiatpy tire
chemotherapy if they do not respond to radioactive iodine.

Recurrent cancer: The options for treating cancer that comes back after initial treasmne
basically the same as they are for recurrent papillary caneealjese).
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Medullary thyroid carcinoma

Most doctors advise that patients diagnosed with medullary thyroid carcinont) @&T
tested for other tumors that are typically seen in patients with the MEN 2 sye®i(see
"What are the risk factors for thyroid cancer?"), such as pheochromocytohpamathyroid
adenoma. Screening for pheochromocytoma is particularly important, since the unknown
presence of this tumor can make anesthesia and surgery extremely dangdreysarté
forewarned, surgeons and anesthesiologists can medically pre-treaig¢hetpahake

surgery safe.

Stages | and II: Total thyroidectomy is the main treatment for MTC and often cures patients
with stage | or stage Il MTC. Regional lymph nodes are usually remowedllaEentral
compartment or modified radical neck dissection). Thyroid hormone theramaisagiven,
since after total thyroidectomy the patient will not be able to make enougidtinarmone

to stay healthy. Although thyroid hormone therapy reduces the risk of papitidrpllicular
cancer recurrence, it does not reduce the likelihood of MTC recurrence.

Because MTC cells do not take up radioactive iodine, there is no role for radioactiee iodi
therapy in treating MTC. Still, some doctors advise giving a dose of radi@aatiine to
destroy any remaining normal thyroid tissue. If MTC cells are in artheahyroid, this may
affect them as well.

Stages Il and IV: Surgery is the same as for stages | and Il (usually after screening f
MEN 2 syndrome and pheochromocytoma). Thyroid hormone therapy is given afterward.
When the tumor is extensive and invades many nearby tissues or cannot be completely
removed, external beam radiation therapy may reduce the chance formeeumrthe neck.

Recurrent cancer: Surgery, external radiation therapy, or chemotherapy may be needed to
treat recurrent disease in the neck or elsewhere. Clinical trials of@@méents may be
another option if standard treatments aren't effective.

Genetic testing in medullary thyroid cancer:If you are told that you have MTC, even if
you are the first one in the family to be diagnosed with this disease, ask ytarratmmut
genetic counseling and testing. Genetic testing can find mutations in ThgeRE -- seen in
cases of familial MTC and the MEN 2 syndromes. If you have one of theseansitats
important that family members (children, brothers, and sisters) be testetl.a88ecause
almost all children and adults with positive genetic test results will develap & some
time, doctors generally agree that thyroidectomy to prevent MTC should be done soon afte
positive testing, even in children. Some would say especially in children, since some
hereditary forms of MTC affect children and pre-teens. Total thyroidectamyndeed
prevent this cancer in carriers who have not yet developed it. Of course, this Ina¢ans t
lifelong thyroid hormone replacement will be needed.

(35 of 48)



Anaplastic carcinoma

Stage IV (note: all anaplastic thyroid cancers are classified as stage I\§urgery may or
may not be used to treat this cancer, because it is often widespread at the tigpeasisli#

the cancer is confined to the local area around the thyroid, which is rare, tatad¢btomy
may be done. The goal of surgery is to remove as much cancer as possible in theapeck ar
ideally leaving no cancer tissue behind. Because of the way anaplastocerspreads,

this is often difficult or impossible. Local spread to essential structutbswhe neck (the
windpipe, arteries, etc.) is responsible for most deaths from this type of thymoet.ca

External beam radiation therapy, alone or combined with chemotherapy, may be used:

» to treat the disease before surgery in order to increase the chance of cummpbete
removal

» after surgery to try to control any disease that remains in the neck
* in cases where the tumor is too large or widespread to be treated by surgery

If the cancer is causing (or may eventually cause) trouble breathing, ar@dhe@istomy)
may be placed surgically in the front of the neck to bypass the tumor and allowi¢iné fjoat
breathe more comfortably.

For cancers that have spread to distant sites, chemotherapy may be used esoahatign
with radiation therapy if the cancer is not too widespread. Clinical triadewér treatments
are an option as well.

More treatment information

For more details on treatment options -- including some that may not be addressed in thi
document -- the National Comprehensive Cancer Network (NCCN) and the NatamtarC
Institute (NCI) are good sources of information.

The NCCN, made up of experts from many of the nation's leading cancescédptaziops
cancer treatment guidelines for doctors to use when treating patients. fdnasaikable on
the NCCN Web site (www.nccn.org).

The NCI provides treatment information via telephone (1-800-4-CANCER) and itsitweb s

(www.cancer.gov). Information for patients as well as more detailed infiemmatended for
use by cancer care professionals is also available on www.cancer.gov.

What should you ask your doctor about thyroid cancer?
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As you deal with your thyroid cancer and the process of treatment, you need to hate hone
open discussions with your cancer care team. You should feel free to ask argnghesis

on your mind, no matter how minor it might seem. Among the questions you might want to
ask are:

* What kind of thyroid cancer do | have?

* Are there tests that need to be done before treatment?

* Has my cancer spread beyond the thyroid gland?

* What is the stage of my thyroid cancer? What does this mean in my case?

» Is this form of thyroid cancer hereditary? Should my family be tested?

* How much surgery do | need? Should I get other treatments as well?

* What should | do to be ready for treatment?

* Wil I need to take thyroid hormone for the rest of my life?

* How many thyroid operations a year do you perform?

* How do you feel about sentinel lymph node biopsy in my case?

* What other treatment choices do | have?

» Are there any clinical trials | should think about?

* What side effects can | expect from my treatments?

* What are the other risks of treatments?

* How long will it take me to recover from treatment?

* When can | go back to work after treatment?

* How soon after treatment can | have sex?

* Will this treatment affect my ability to have children? Do | need to avoichprezy
for a while?

* What type of follow-up will I need after treatment?

* What are the chances that my cancer will recur?

* Should I get a second opinion?

* Based on what you've learned about my cancer, what are my chances of cure?

You will no doubt have other questions about your own situation. Be sure to write your
guestions down so that you remember to ask them during each visit with your caacer ca
team. For example, you may want to ask about clinical trials you may b#estay. Keep in
mind, too, that doctors are not the only ones who can provide you with information. Other
health care professionals, such as nurses and social workers, may have theyansseek.

What happens after treatment for thyroid cancer?

Completing treatment can be both stressful and exciting. You will be relievetisto fi
treatment, yet it is hard not to worry about cancer coming back. (When cetwresy it is
called recurrence.) This is a very common concern among those who have had cancer.
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It may take a while before your confidence in your own recovery beginslt@&and your
fears are somewhat relieved. Even with no recurrences, people who have hacceander |
live with uncertainty.

Follow-up care

After your treatment is over, it is very important to keep all follow-up app@ntsa During
these visits, your doctors will ask about symptoms, examine you, and may order b®od tes
or imaging studies such as radioiodine scans or computed tomography (CT}-stlans

up is needed to check for cancer recurrence or spread, as well as possible sidefeffect
certain treatments. This is the time for you to ask your health careatgaquestions you

need answered and to discuss any concerns you might have.

Because most people do very well after treatment, follow-up care can contiruidétme.
This is very important since thyroid cancers grow slowly and can recur even 10dar20 y
after initial treatment. Your health care team will explain what temisneed and how often
they should be done.

If you have had aapillary or follicular cancer and your thyroid gland has been completely
removed and ablated, your doctors will do at least one radioactive iodine scaoafter
initial treatment is complete. This is usually done about 6 to 12 months later.hattef the
result is negative, then you will generally not need further scans unless iddigaither
studies or findings. Your blood will also be testedtfgroglobulin This substance is made
by thyroid tissue and, after total thyroid removal and ablation, should be absenbfrom y
blood. If thyroglobulin begins to appear, it may be a sign the cancer is conckgabd
further testing will be done. This usually includes a radioactive iodine scan,anitictude
PET scans and other imaging studies. For those with a low-risk, small pagaliergr that
was treated by removing only one lobe of the thyroid, a physical exam by yoar, dect
well as a thyroid ultrasound and periodic chest x-ray is typical.

Treatment of recurrent cancer is described in the section, "How is tlogooer treated?"

If you hadmedullary thyroid canceMTC), your doctors will check your blood levels of
calcitoninandcarcinoembryonic antige(CEA). If these begin to rise, imaging tests such as
a CT or magnetic resonance imaging (MRI) scan will be done to look for any tlatcer
may be coming back. If the tests show recurrent cancer, treatmeneiscaped in the
section, "How is thyroid cancer treated?"

Each type of treatment for thyroid cancer has side effects that mégrlagew months.

Some, like the need for oral thyroid hormone, may be permanent. You may be able to hasten
your recovery by being aware of the side effects before you starngat. You might be

able to take steps to reduce them and shorten the length of time they last. Dotet toetsitia

your cancer care team about any symptoms or side effects that bothertlgey san help

you manage them.
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Seeing a new doctor

At some point after your cancer diagnosis and treatment, you may find yourefaffice

of a new doctor. Your original doctor may have moved or retired, or you may have moved or
changed doctors for some reason. It is important that you be able to give your tmwitaoc
exact details of your diagnosis and treatment. Make sure you have the foliof@mgation

handy:

* acopy of your pathology report from any biopsy or surgery

» if you had surgery, a copy of your operative report

» if you were hospitalized, a copy of the discharge summary that every dogsor
prepare when patients are sent home from the hospital

» finally, since some drugs can have long-term side effects, a list of yais, diug
doses, and when you took them

It is also important to keep your medical insurance. Even though no one wants to think of
their cancer coming back, it is always a possibility. If it happens, thénlagtytou want is to
have to worry about paying for treatment.

Lifestyle changes to consider during and after treatment

Having cancer and dealing with treatment can be time-consuming and erhptiomiaing,

but it can also be a time to look at your life in new ways. Maybe you are thinking about how
to improve your health over the long term. Some people even begin this process during
cancer treatment.

Make healthier choices

Think about your life before you learned you had cancer. Were there things you did that
might have made you less healthy? Maybe you drank too much alcohol, or ate momthan y
needed, or smoked, or didn't exercise very often. Emotionally, maybe you kept Yiogisfee
bottled up, or maybe you let stressful situations go on too long.

Now is not the time to feel guilty or to blame yourself. However, you can stiimgna
changes today that can have positive effects for the rest of your life. Naviintou feel
better but you will also be healthier. What better time than now to take advanthge of
motivation you have as a result of going through a life-changing expetigadaving
cancer?

You can start by working on those things that you feel most concerned about. Getlnelp wi
those that are harder for you. For instance, if you are thinking about quittinghgnaoki
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need help, call the American Cancer Society's Quitline® tobacco cessation prodgr8060a
227-2345.

Diet and nutrition

Eating right can be a challenge for anyone, but it can get even tougher duringeand aft
cancer treatment. For instance, treatment often may change your sexste.dfausea can

be a problem. You may lose your appetite for a while and lose weight when you don't want
to. On the other hand, some people gain weight even without eating more. This can be
frustrating, too.

If you are losing weight or have taste problems during treatment, do the beshywiilt
eating and remember that these problems usually improve over time. You may v&knt to a
your cancer team for a referral to a dietitian, an expert in nutrition whaoayay ideas on
how to fight some of the side effects of your treatment. You may also find ittbedas

small portions every 2 to 3 hours until you feel better and can go back to a more normal
schedule.

One of the best things you can do after treatment is to put healthy eatingritalptace.

You will be surprised at the long-term benefits of some simple changes, likasmy the

variety of healthy foods you eat. Try to eat 5 or more servings of vegetabl&siis each

day. Choose whole grain foods instead of white flour and sugars. Try to limit tina&iadse

high in fat. Cut back on processed meats like hot dogs, bologna, and bacon. Get rid of them
altogether if you can. If you drink alcohol, limit yourself to 1 or 2 drinks a d#yeamost.

And don't forget to get some type of regular exercise. The combination of a gbaddlie
regular exercise will help you maintain a healthy weight and keepegting more

energetic.

Rest, fatigue, work, and exercise

Fatigue is a very common symptom in people being treated for cancer. This isaiftn
ordinary type of tiredness but a "bone-weary" exhaustion that doesn't get hibtirestv For
some, this fatigue lasts a long time after treatment, and can discoweag&dm physical
activity.

However, exercise can actually help you reduce fatigue. Studies have shopatitreds
who follow an exercise program tailored to their personal needs feel physicdll
emotionally improved and can cope better.

If you are ill and need to be on bed rest during treatment, it is normal to expetitnexrs,
endurance, and muscle strength to decline some. Physical therapy can helmnyan ma
strength and range of motion in your muscles, which can help fight fatigue asehtesof
depression that sometimes comes with feeling so tired.
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Any program of physical activity should fit your own situation. An older person who has
never exercised will not be able to take on the same amount of exercise as ad0-yar
plays tennis 3 times a week. If you haven't exercised in a few years laiilloget around,
you may want to think about taking short walks.

Talk with your health care team before starting, and get their opinion ahgoutx@rcise
plans. Then, try to get an exercise buddy so that you're not doing it alone. Havirygofamil
friends involved when starting a new exercise program can give you theabexst of
support to keep you going when the push just isn't there.

If you are very tired, though, you will need to balance activity with rest.dkay to rest

when you need to. It is really hard for some people to allow themselves to do that when they
are used to working all day or taking care of a household. (For more information about
fatigue, please see the publicatibatigue in People with Cancer.

Exercise can improve your physical and emotional health.

* Itimproves your cardiovascular (heart and circulation) fitness.
* It strengthens your muscles.

» It reduces fatigue.

* It lowers anxiety and depression.

* It makes you feel generally happier.

» It helps you feel better about yourself.

And long term, we know that exercise plays a role in preventing some cancers. The
American Cancer Society, in its guidelines on physical activity foceaprevention,
recommends that adults take part in at least 30 minutes of moderate to vigorous physic
activity, above usual activities, on 5 or more days of the week; 45 to 60 minutes of
intentional physical activity are preferable. Children and teens are egedumtry for at
least 60 minutes a day of moderate to vigorous physical activity on at leas & daek.

How about your emotional health?

Once your treatment ends, you may find yourself overwhelmed by emotionfiapipiens to
a lot of people. You may have been going through so much during treatment that you could
only focus on getting through your treatment.

Now you may find that you think about the potential of your own death, or the effect of your
cancer on your family, friends, and career. You may also begin to re-evauate y
relationship with your spouse or partner. Unexpected issues may also cause €docer
instance, as you become healthier and have fewer doctor visits, you wititsdeeglth care
team less often. That can be a source of anxiety for some.
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This is an ideal time to seek out emotional and social support. You need people you can turn
to for strength and comfort. Support can come in many forms: family, friemsercsupport
groups, church or spiritual groups, online support communities, or individual counselors.

Almost everyone who has been through cancer can benefit from getting some type o
support. What's best for you depends on your situation and personality. Some people feel
safe in peer-support groups or education groups. Others would rather talk in anlinforma
setting, such as church. Others may feel more at ease talking one-onfoadrusted friend

or counselor. Whatever your source of strength or comfort, make sure you haveta gtace
with your concerns.

The cancer journey can feel very lonely. It is not necessary or retdigicit all by yourself.
And your friends and family may feel shut out if you decide not to include them. betinhe
-- and let in anyone else who you feel may help. If you aren't sure wholpadikeyour
American Cancer Society at 1-800-227-2345 and we can put you in touch with an
appropriate group or resource.

You can't change the fact that you have had cancer. What you can change is hoa/theu |
rest of your life -- making healthy choices and feeling as well aslppesphysically and
emotionally.

What happens if treatment is no longer working?

If cancer continues to grow after one kind of treatment, or if it returnspfitas possible to

try another treatment plan that might still cure the cancer, or at leat gte tumors

enough to help you live longer and feel better. On the other hand, when a person has received
several different medical treatments and the cancer has not been curedne\ke tcancer

tends to become resistant to all treatment. At this time it's importantgb we possible

limited benefit of a new treatment against the possible downsides, including continteed doc
visits and treatment side effects.

Everyone has his or her own way of looking at this. Some people may want to focus on
remaining comfortable during their limited time left.

This is likely to be the most difficult time in your battle with cancevhen you have tried
everything medically within reason and it’s just not working anymore. Althoogh doctor
may offer you new treatment, you need to consider that at some point, continuimgtea
is not likely to improve your health or change your prognosis or survival.

If you want to continue treatment to fight your cancer as long as you canjlypeest to
consider the odds of more treatment having any benefit. In many cases, youcednc
estimate the response rate for the treatment you are considering. Soneeapedg@inpted to
try more chemotherapy or radiation, for example, even when their doctors stnetbdds
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of benefit are less than 1%. In this situation, you need to think about and understand your
reasons for choosing this plan.

No matter what you decide to do, it is important that you be as comfortable asepddaike
sure you are asking for and getting treatment for any symptoms you nvghishiah as pain.
This type of treatment is callgzhlliative treatment.

Palliative treatment helps relieve these symptoms, but is not expected thecdigease; its

main purpose is to improve your quality of life. Sometimes, the treatmentsytwu apntrol

your symptoms are similar to the treatments used to treat cancekargple, radiation

therapy might be given to help relieve bone pain from bone metastasis. Or clrapyothe

might be given to help shrink a tumor and keep it from causing a bowel obstruction. But this
IS not the same as receiving treatment to try to cure the cancer.

At some point, you may benefit from hospice care. Most of the time, this can be given at
home. Your cancer may be causing symptoms or problems that need attention, and hospice
focuses on your comfort. You should know that receiving hospice care doesn't mean you
can't have treatment for the problems caused by your cancer or other healibrearitjust
means that the focus of your care is on living life as fully as possible anmjfasliwell as

you can at this difficult stage of your cancer.

Remember also that maintaining hope is important. Your hope for a cure may not be as
bright, but there is still hope for good times with family and friends -- timesthdilled

with happiness and meaning. In a way, pausing at this time in your camatereinéis an
opportunity to refocus on the most important things in your life. This is the time to @ som
things you've always wanted to do and to stop doing the things you no longer want to do.

What's new in thyroid cancer research and treatment?

Important research into thyroid cancer is under way right now in many unyeospitals,
medical centers, and other institutions around the country. Each year, scierdisist imore
about what causes the disease, how to prevent it, and how to improve treatment. In past
years, for example, evidence has grown showing the benefits of combining/sutber
radioactive iodine therapy and thyroid hormone therapy. The results incluae bighk

rates, lower recurrence rates, and longer survival.

Genetics
Recent identification of the genetic causes of familial (inherited) neegutyroid cancer

now makes it possible to identify family members carrying the abnormela® to prevent
cancer from developing. Researchers are optimistic that progress istanderg the

(43 of 48)



abnormal genes that cause sporadic (not inherited) thyroid cancer, espapdlary
cancer, will eventually lead to better treatments.

Treatment

New treatments for thyroid cancer are being tested in several typesicdl trials.

Radioactive iodine

Research to better define who needs RAI therapy after surgery is onggrngnising
approach was described in a presentation recently using blood tests for thyrogiéteuli
thyroid surgery. If the thyroglobulin was very low after 3 months, RAI was nehgb some
of these patients and after 3.2 years none of them have had a recurrence. Hbassver, t
results are preliminary and more research is needed.

Chemotherapy

Some studies are testing the value of newer chemotherapy drugs suchtasab@€hxol)
and other drugs, as well as combined chemotherapy and radiation in treatirgt@napl
thyroid cancer.

Targeted therapies

In general, thyroid cancers have not been found to respond well to chemotherapy. But
exciting data are emerging about some newer targeted drugs. Unlike standaothehapy
drugs, which work by attacking rapidly growing cells in general (whicluded cancer
cells), these drugs attack specific targets on cancer cells. This gy attack can be
present on normal cells as well, but the goal is to find targets that help catecgraxeland
survive.

Tyrosine kinase inhibitors: A class of targeted drugs known as tyrosine kinase inhibitors
has already been used successfully in some other forms of cancer. Thesealyuelp

reverse the abnormal growth of thyroid cancer cells that results froatiomst of certain

genes, such BRAFandRET/PTC Many of them also have anti-angiogenic properties (see
below) Some of the tyrosine kinase inhibitors being tested against thyroid caoleical

trials include sorafenib (Nexavar), sunitinib (Sutent), motesanib (AMG 706hibXAG-
013736), and vandetanib (Zactima). Several studies have been recently reported gtaiwing
these drugs can shrink many thyroid cancers. None will likely be a cure,|lbcawge some
shrinkage in many thyroid cancers. These studies are promising, but they arterowotirye
treatments for thyroid cancer. Studies combining these agents with otherlkgents
chemotherapy will be done to try to increase the benefits.
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Anti-angiogenesis drugs:As tumors grow, they need a larger blood supply to get enough
nutrients. They do this by causing new blood vessels to form (a process called asgdgene
Anti-angiogenesis drugs work by disrupting these new blood vessels. Some obsieetyr
kinase inhibitors listed above have anti-angiogenic properties. Another dhuthese

properties is combretastatin A-4 phosphate (CA4P), which has shown some promiging earl
results and is now being tested in larger studies. Lenalidomide, a drug wigémgioigenic
effects used in some blood cancers, has shown some promising results in a redent, smal
study.

Monoclonal antibodies: Monoclonal antibodies are man-made versions of immune system
proteins designed to attack a very specific target. Studies are teslimiglvaled monoclonal
antibodies (antibodies with radioactive material attached) for treatidgltaey thyroid

cancer (MTC). The antibodies help deliver the radiation to the cancer aeiln@anbryonic
antigen (CEA) is a protein that is not normally found in adult tissues. But many kfiake
CEA. Since radioiodine treatment is not useful in MTC because MTC does not take up
iodine, the ability to deliver radiation (and other treatments) to MTC cells byrmgpndi
radioactive material to anti-CEA antibodies appears promising. Studies tédahisque are

in progress.

Additional resources

More information from your American Cancer Society

The following related information may also be helpful to you. These materegide
ordered from our toll-free number, 1-800-227-2345.

After Diagnosis: A Guide for Patients and Families (also available iniSpa

Caring for the Person With Cancer at Home: A Guide for Patients and Faalgies (
available in Spanish)

Understanding Chemotherapy: A Guide for Patients and Families (alsabdeai Spanish)
Understanding Radiation Therapy: A Guide for Patients and Familiesa{agable in
Spanish)

The following book is available from the American Cancer Society. Call us at 1-880-A

2345 to ask about costs or to place your order.

Caregiving: A Step-By-Step Resource for Caring for the Person With Cancer at Home
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National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient informaticupport
include:

American Association of Clinical Endocrinologists
Telephone number:: 1-904-353-7878
Web site:www.aace.com

American Thyroid Association
Toll-free number: 1-800-THYROID (1-800-849-7643)
Web site: www.thyroid.org

Endocrine Web
Web site: www.endocrineweb.com

National Cancer Institute

Toll-free number: 1-800-4-CANCER (1-800-422-6237)
Web site: www.cancer.gov

ThyCa: Thyroid Cancer Survivor's Association

Toll-free number: 1-877-588-7904
Web site: www.thyca.org

*Inclusion on this list does not imply endorsement by the American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intorraat
support. Call us at-800-227-234%r visit www.cancer.org.
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