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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| norma
cells divide faster to allow the person to grow. After the person becomes gramhil
cells divide 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. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

Cancer cell growth is different from normal cell growth. Instead afglycancer 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 eveandalirects
all its actions. In a normal cell, when DNA gets damaged the cell eithérsrdpa
damage or the cell dies. In cancer cells, the damaged DNA is not repaired, dait the
doesn't die like it should. Instead, this cell goes on making new cells that thddesly
not need. These new cells will all have the same damaged DNA as the ffidsiesel

People can inherit damaged DNA, but most DNA damage is caused by mistakes that
happen 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 often no clear 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 and
circulate through other tissues where they grow.

Cancer cells often travel to other parts of the body, where they begin to groarmand f
new tumors that replace normal tissue. This process is cad&btasisit happens 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 plaedtvsterted.
For example, breast cancer that has spread to the liver is still calletdamea@es, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmgissdtate
cancer, not bone cancer.

Different types of cancer can behave very differently. For example, amgecand
breast cancer are very different diseases. They grow at differenanatesspond to
different treatments. That is why people with cancer need treatment dimraes at their
particular kind of cancer.

Not all tumors are cancerous. Tumors that aren't cancer arelwafigph Benign tumors

can cause problems — they can grow very large and press on healthy organs and tissue
But they cannot grow into (invade) other tissues. Because they can't invadesthey al
can't spread to other parts of the body (metastasize). These tumors atealrapkfe
threatening.

What is thyroid cancer?

Thyroid cancer is a cancer that starts in the thyroid gland. To understamid ttancer,
it helps to know about the normal structure and function of the thyroid gland.

The thyroid gland

The thyroid gland is below the thyroid cartilage (Adam's apple) in the fronbfotue
neck. In most people, the thyroid cannot be seen or felt. It is butterfly shaped, with 2
lobes — the right lobe and the left lobe — joined by a narrow istlisagspicture

below).
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The thyroid gland has 2 main types of cells: thyroid follicular cells andl€(e¢éso
calledparafollicular cells).

The follicular cells use iodine from the blood to make thyroid hormone, which helps
regulate a person's metabolism. Too much thyroid hormone (a condition called
hyperthyroidismhcan cause a rapid or irregular heartbeat, trouble sleeping, nervousness,
hunger, weight loss, and a feeling of being too warm. Too little hormone (called
hypothyroidismp causes a person to slow down, feel tired, and gain weight. The amount
of thyroid hormone released by the thyroid is regulated by the pituitang gt the base

of the brain, which makes a substance calgdoid-stimulating hormonélr'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 cells
(lymphocytes) 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 spread int
nearby tissues and to other parts of the body.

Benign thyroid enlargement and nodules

Changes in the thyroid gland’s size and shape can often be felt or even seeerty pati
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 nodulainm#eat the

gland is large and has one or more bumps in it. There are many reasons the tagdid gl
might be larger than usual, and most of the time it is not cancer. Both diffuse and nodular
goiters are usually caused by an imbalance in certain hormones. For exanhgjetting
enough iodine in the diet can cause changes in hormone levels and lead to a goiter.

Lumps or bumps in the thyroid gland are catlegioid nodulesMost thyroid nodules
are benign, but about 1 in 20 is cancerous (see the next section). Sometimes these nodules
make too much thyroid hormone and cause hyperthyroidism.

People can develop thyroid nodules at any age, but they occur most commonly 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 with 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.

Solid nodules have little fluid or colloid. These nodules are more likely to be oascer
than are fluid-filled nodules. Still, most solid nodules are not cancer. Some soliésodul
such as hyperplastic nodules and adenomas, have too many cells, but the cells are not
cancer cells.

Benign thyroid nodules can sometimes be left alone (not treated) as long'i@srtoey
growing or causing symptoms. Others may require some form of treatment.

Malignant (cancerous) thyroid tumors

The 2 most common types of thyroid cancer are papillary carcinoma and follicular
carcinoma. Hurthle cell carcinoma is a subtype of follicular carcinoniéhdde types
are differentiated tumors.

Other types of thyroid cancer, such as medullary thyroid carcinoma, amaplasti
carcinoma, and thyroid lymphoma, occur less often.

Differentiated thyroid cancers

Differentiated thyroid cancers develop from thyroid follicular cetishiese cancers, the
cells look a lot like normal thyroid tissue when looked at under a microscope.

Papillary carcinoma: About 8 of 10 thyroid cancers are papillary carcinomas (also
calledpapillary cancersor papillary adenocarcinomasPapillary carcinomas typically

grow very slowly. Usually they develop in only one lobe of the thyroid gland, but
sometimes they occur in both lobes. Even though they grow slowly, papillanyacaes

often spread to the lymph nodes in the neck. But most of the time, these cancers can be
successfully treated and are rarely fatal.



Several different types of papillary carcinoma can be recognized undardioscope.
Of these, the follicular type (also calledxed papillary-follicular variant occurs most
often. The usual form of papillary carcinoma and the follicular type have e sa
outlook for survival (prognosis), and are treated the same. Other types of papillar
carcinoma (columnar, tall cell, diffuse sclerosis) are not as common and teod/targt
spread more quickly.

Follicular carcinoma: Follicular carcinoma ishe next most common type of thyroid

cancer. It is also sometimes calfetlicular canceror follicular adenocarcinoma

Follicular cancer is much less common than papillary thyroid cancer, making udlabout
out of 10 thyroid cancers. It is more common in countries where people don't get enough
iodine in their diet. These cancers usually remain in the thyroid gland. Unlikiapapi
carcinoma, follicular carcinomas usually don't spread to lymph nodes, but some can
spread to other parts of the body, such as the lungs or bones. The prognosis for follicular
carcinoma is probably not quite as good as that of papillary carcinoma, althaugtilli

very good in most cases.

Hurthle cell carcinoma, also known asxyphil cell carcinomais actually a kind of
follicular carcinoma. It accounts for about 3% of thyroid cancers. The prognogisana
be as good as that of typical follicular carcinoma because this type is luafiderand
treat. This is because it is less likely to absorb radioactive iodine, whichdi®otbefor
treatment and to look for the spread of differentiated thyroid cancer.

Other types of thyroid cancers

Medullary thyroid carcinoma: Medullary thyroid carcinoma (MTC) accounts for about
4% of thyroid cancers. It develops from the C cells of the thyroid gland. Sorsdhiae
cancer can spread to lymph nodes, the lungs, or liver even before a thyroid nodule is
discovered. These cancers usually release calcitonin and carcinoembntayea

(CEA) into the blood, causing high levels of these when checked by blood tests.
Calcitonin is a hormone that helps control the amount of calcium in blood. CEA is a
protein made by certain cancers. Because medullary cancer does not abeehupr t
radioactive iodine (used for treatment and to find metastases of diffezdrttigtoid
cancer), the prognosis (outlook) is not quite as good as that for differentiateid thy
cancers. There are 2 types of MTC:

» Sporadic MTC, occurring in about 8 of 10 cases, is not inherited; that is, it does not
run in families. It occurs mostly in older adults and affects only one thyobé |

» Familial MTC is inherited and can occur in each generation of a family. These
cancers often develop during childhood or early adulthood and can spread early.
Patients usually have cancer in several areas of both lobes. Familiails\dfi€én
linked with an increased risk of other types of tumors. This is described in mote detai
in the section "What are the risk factors for thyroid cancer?"

Anaplastic carcinoma: Anaplastic carcinoma (also calladdifferentiated carcinon)as
a rare form of thyroid cancer, making up about 2% of all thyroid cancers. It ghthiou
sometimes develop from an existing papillary or follicular cancer. Thisc#ncalled



undifferentiated because the cancer cells do not look very much like normal thyi®id cel
under the microscope. This is an aggressive cancer that rapidly invades the aack, oft
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 immuera.syst

Most lymphocytes are found in lymph nodes, which are pea-sized collections of immune
cells scattered throughout the body (including the thyroid gland). Lymphamas
discussed in the separate American Cancer Society docudoenHodgkin 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 Appaieds
Cancer Society documer8arcoma: Adult Soft Tissue Cancer

Parathyroid cancer

Behind, but attached to, the thyroid gland are 4 tiny glands callgahththyroids The
parathyroid glands help regulate the body's calcium levels. Cancerspair#tleyroid
glands are very rare — there are probably fewer than 100 cases eachtgeddnited
States.

Parathyroid cancers are often found because they cause the blood calciumbevel
elevated. This causes a person to become tired, weak, and drowsy. High calcium also
makes you urinate (pee) a lot, causing dehydration, which can make the weatkhess
drowsiness worse. Other symptoms include bone pain and fractures, pain from kidney
stones, depression, and constipation.

Larger parathyroid cancers may also be found as a nodule near the thyroidi@&to mat
how large the nodule is, the only treatment is to remove it surgically. Unfortynatel
parathyroid cancer is much harder to cure than thyroid cancer.

The remainder of this document only discusses thyroid cancer.

What are the key statistics about thyroid
cancer?

The American Cancer Society's most recent estimates for thyroid carleerUnited
States are for 2012:

» About 56,460 new cases of thyroid cancer (43,210 in women, and 13,250 in men)

» About 1,780 deaths from thyroid cancer (1,000 women and 780 men)

Thyroid cancer is commonly diagnosed at a younger age than most other adult
cancers;80% of newly diagnosed thyroid cancer patients are under 65 yagas of a

The chance of being diagnosed with thyroid cancer has risen in recent yeara@md is
more than twice what it was in 1990. Some of this is the result of the increased use of
thyroid ultrasound, which can detect small thyroid nodules that might not otherwise have



been found in the past. Still, at least part of the increase is from finding more large
tumors as well.

The death rate from thyroid cancer has been fairly stable for many gedreemains
very low compared with most other cancers. Statistics on survival ratesraidtbgncer
are discussed in the section, "Thyroid cancer survival by type and stage."

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, smokingsk &actor for
cancers of the lung, mouth, larynx (voice box), bladder, kidney, and several other organs.

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
not have had any known risk factors. Even if a person with thyroid cancer has a risk
factor, it is 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 devebtig thy
cancer.

Gender and age

For unclear reasons thyroid cancers (like almost all diseases of thelYrogour about 3
times more often in women than in men.

Thyroid cancer can occur at any age, but the risk peaks earlier for women éwvhosir
often in their 40s or 50s when diagnosed) than for men (who are usually in their 60s or
70s).

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, most people get enough iodine in their diet
because it is added to table salt and other foods. A diet low in iodine may also increase
the risk of papillary cancer if the 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 thyroid
cancer. Risk depends on how much radiation is given and the age of the child. In general,
the risk increases with larger doses and with younger age at treatnfent. tBe 1960s,



children were sometimes treated with low doses of radiation for things wedmtawde
radiation for now, like acne, fungus infections of the scalp (ringworm), an enlarged
thymus gland, or enlarged tonsils or adenoids. Years later, the people who had these
treatments were found to have a higher risk of thyroid cancer. Radiation therapy in
childhood for some cancers such as lymphoma, Wilms tumor, and neuroblastoma also
increases risk. Thyroid cancers associated with prior radiation tharappt more

serious than other thyroid cancers.

Being exposed to radiation as an adult carries much less risk of thyroid cancer.

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 Cherhebyl, t
site 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 who had more iodine in their diet
appeared to have a 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 and family history
Several inherited conditions have been linked to different types of thyroid cancer.

Medullary thyroid cancer

About 1 out of 4 medullary thyroid carcinomas (MTCs) result from inheriting an
abnormal gene. These cases are knowarasial medullary thyroid carcinoméMTC).
FMTC can occur alone, or it can be seen along with other tumors.

The combination of FMTC and tumors of other endocrine glands is callégble
endocrine neoplasigype 2(MEN 2). There are 2 subtypes, MEN 2a and MEN 2b, both
of which are caused by mutations (defects) in a gene daldd

* In MEN 2a, MTC occurs along with pheochromocytomas (tumors that make
adrenaline) 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 caledomasThis subtype is much less
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 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@momm
forms of thyroid cancer. Higher rates of the disease occur among people vaithmion
genetic conditions such as:

Familial adenomatous polyposis (FAP)People with this syndrome develop many

colon polyps and have a very high risk of colon cancer. They also have an increased risk
of some other cancers, including papillary thyroid car@ardner syndromes a subtype

of FAP in which patients also get certain benign tumors. Both Gardner syndrome and
FAP are caused by defects in the gARE.

Cowden diseasePeople with this syndrome have an increased risk of thyroid,
endometrial (uterine), and breast cancers. The thyroid cancers tend to befelthe
papillary or follicular type. This syndrome is caused by defects in theRJEBN

Carney complex, type I:People with this syndrome may develop a number of benign
tumors and hormone problems. They also have an increased risk of papillary and
follicular thyroid cancers. It is caused by defects in the EieARLA

If you suspect you may have a familial condition, discuss it with your doctor, wh mig
recommend genetic counseling if your medical history warrants it.

Papillary and follicular thyroid cancers do seem to run in some families. Havirss-
degree relative (parent, brother, sister, or child) with thyroid cancerwetleyut a
known inherited syndrome in the family, increases your risk of thyroid cancer. The
genetic basis 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 28ndtee
exact cause of most thyroid cancers is not yet known.

Researchers have made great progress in understanding how certain chanmgson's
DNA can cause thyroid cells to become cancerous. DNA is the chemicahiofeaar

cells that makes up ogenes- the instructions for how our cells function. We usually
look like our parents because they are the source of our DNA. However, DNA affects
more than how we look. It also can influence our risk for developing certain diseases,
including some kinds of cancer.

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 slectatiext
oncogenesOthers that slow down cell division or cause cells to die at the appropriate



time are calledumor suppressor geneSancers can be caused by DNA changes that turn
on oncogenes or turn off tumor suppressor genes.

People inherit 2 copies of each gene — one from each parent. People can inherit damaged
DNA from one or both parents, which accounts for inherited cancers. Most cancers,
though, are not inherited. In these cases, a person’'s DNA is damaged by exposure t
something in the environment, like smoking or radiation. Other DNA changes may just

be random events that sometimes happen inside a cell, without having an extemal caus

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 BHgene. The altered form

of this gene, known as theI'C oncogene, is found in about 10% to 30% of papillary
thyroid cancers overall, and in a larger percentage of these cancers foutdrenchi
and/or linked with radiation exposure. Th&ET mutations usually are acquired during a
person's lifetime rather than being inherited. They are present onlydercaells and are
not passed on to 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 BRRAFchanges 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&EandRET/PTC
genes. Some doctors now advise testing papillary cancer samples for these gene
mutations, as some studies have suggested they may affect a person’'sgprognos
(outlook).

Changes to other genes have also been tied to papillary thyroid cancer, includerig thos
theNTRK1gene and th®IET gene.

Follicular thyroid cancer

Acquired changes in tHeRASoncogene have a role in causing some follicular thyroid
cancers.

Anaplastic thyroid cancer

These cancers tend to have some of the mutations described above and often have
changes in thp53tumor suppressor gene and GENNBloncogene as well.

Medullary thyroid cancer

People who have medullary thyroid carcinoma (MTC) have mutations in differesit part
of theRETgene compared with papillary carcinoma patients. Nearly all patiethtshei
inherited form of MTC and about 1 of every 10 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
theRET mutation from a parent. These mutations are present in every cell of the patient's
body and can be detected by testing the DNA of blood cells.

In people with inherited mutations BET, oneRETgene is usually normal and one is
mutated. Because every person h&EJ genes but passes only one of them to a child
(the child's otheRETgene comes from the other parent), the odds that a person with
familial MTC will pass a 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

Blood tests are available to test for the gene mutations found in familial nmgdulla
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 wiaarigiar
with the latest advances in genetic counseling and genetic testingsfdisimase.
Removing the thyroid gland in children who carry the abnormal gene will probably
prevent a cancer that might otherwise be fatal.

Can thyroid cancer be found early?

Many cases of thyroid cancer can be found early. In fact, most thyroids@meenow

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

reach an advanced stage.

If you have unusual symptoms such as a lump or swelling in your neck, you should see
your doctor right away. During routine physical exams, be sure your doctoa does
cancer-related checkup that includes the thyroid. Some doctors recommend thet peopl
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 througbkite ne
supply 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 recommended as screening tests for thyroid cancer unless ghexassn (such
as family history) to suspect a person is at increased risk for thyroidrcance

People with a family history of medullary thyroid carcinoma (MTC), withvithout type

2 multiple endocrine neoplasia (MEN 2), may be at very high risk for developing this
cancer. Most doctors recommend genetic testing for these people when theyray¢o
see if they carry the gene changes linked to MTC. For people who may be at risk but
don't get genetic testing, blood tests are available that can help find MihCzatly

stage, when it may still be curable. Thyroid ultrasounds may also be done in kigh-ris
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 signs or symptoms:

* A nodule, lump, or swelling in the neck, sometimes growing rapidly

* Pain 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")

* A constant cough that is not due to a cold

If you have any of these signs or symptoms, talk to your doctor right away. idany
cancerous conditions (and some other cancers of the neck area) can cause some of the
same symptoms. Thyroid nodules are common and are usually benign. Still, if you have
any of these problems, it's important to see your doctor right away so tleecaause

found and treated, if needed.

Medical history and physical exam

If you have any signs or symptoms that suggest you might have thyroid cancer, your
health care professional will want to get your complete medical historywill be

asked questions about your possible risk factors, symptoms, and any other health
problems or concerns. If someone in your family has had thyroid cancerigdigpec
medullary thyroid cancer) or tumors callpkdeochromocytomas is important to tell

your doctor, as you might be at high risk for this disease.

A physical exam will give your doctor more information about possible signs mfidhy
cancer and other health problems. During the exam, your doctor will pay speriibatt
to the size and firmness of your thyroid and any enlarged lymph nodes in your neck.



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 simplest
way to find out if a thyroid lump or nodule is cancerous is wiih@needle aspiration
(FNA) of the thyroid nodule.

This type of biopsy can usually be done in your doctor's office or clinic. Your doitfor w
place a thin, hollow needle directly into the nodule to take out (aspirate) cellsemd a f
drops of fluid into a syringe. The doctor usually repeats this 2 or 3 times duringrée sa
appointment to take samples from several areas of the nodule. The cells can then be
looked at under a microscope to see if they look cancerous or benign.

Before the biopsy, local anesthesia (numbing medicine) may be injected inkmthe s
over 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 felt. This
means that they are larger than about 1 centimeter (about 1/2 inch) across. If a nodule is
too small 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 about 1 of every 20 FNA biopsies.

Sometimes the test results come bacguspiciour atypical This happens when the

FNA findings can't show for sure if the nodule is benign or malignant. In these aase
more involved biopsy may be needed to get a better sample, particularly if the dector ha
reason 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 half of the thyamd)g|
Surgical biopsies are done in an operating room while you are under genetadsiaest

(in 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 spread, and t
help determine if treatment has been effective.

Chest x-ray

If you have been diagnosed with thyroid cancer, a plain x-ray of your chestendayné
to see if cancer has spread to your lungs, especially if you have tllibytoid cancer.



Ultrasound

Ultrasound, or sonography, uses sound waves to create images of your body. Fdy this tes
a small, microphone-like instrument called a transducer is placed on the skin in front of
your thyroid gland. It gives off 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 in@age on
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 flusblid

nodules are more likely to be cancerous.) It can also be used to check the number and size
of thyroid nodules. Ultrasound features can sometimes suggest a nodule i®lbely t

cancer, but ultrasound can't tell for sure.

For thyroid nodules that are too small to be felt, this test can be used to guide a biopsy
needle into 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 enlarged
because the thyroid cancer has spread. Many thyroid specialists reabuoiimesound
for all patients with thyroid nodules large enough to be felt.

Computed tomography (CT) scan

The CT scan is an x-ray test that produces detailed cross-sectional impgashody.

Instead of taking one picture, like a regular x-ray, a CT scanner takes mamgas it

rotates around you while you lie on a table. A computer then combines these pictures into
images of slices of the part of your body being studied. Unlike a regudgt, & CT scan
creates images of the soft tissues in the body.

You may be asked to drink a contrast solution or receive an IV (intravenousjroogh
which a different contrast dye is injected. This helps better outline strsiatuyeur
body.

The injection may cause some flushing (a feeling of warmth, especidtly fade).

Some people are allergic and get hives. Rarely, more serious reactionsuiie t
breathing or low blood pressure can occur. Be sure to tell the doctor if you have any
allergies or have ever had a reaction to any contrast material used yst x-ra

CT scans take longer than regular x-rays. You need to lie still on a tablethvdyilare
being done. During the test, the table slides in and out of the scanner, a ring-shaped
machine that completely surrounds the table. You might feel a bit confined liayghe r
you have to lie in while the pictures are being tal&piral CT(also known as helical

CT) is now used in many medical centers. This type of CT scan uses a fastereniaahi
reduces the dose of radiation and yields more detailed pictures.

The CT scan can help determine the location and size of thyroid cancers and whether
they have spread to nearby areas, although ultrasound is usually the testeofAl@ic
scan can 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 intedsuspe
area of cancer spread. For a CT-guided needle biopsy, you remain on the CT scanning
table, while the doctor advances a biopsy needle through the skin and toward the mass.
CT scans are repeated until the doctor can see that the needle is withisghé mapsy
sample is then removed and looked at under a microscope.

One problem with using CT scans for differentiated thyroid cancer is thafitber@rast
dye contains iodine, which interferes with radioiodine scans (described betovifid-
reason, many doctors prefer MRI scans instead of CT scans.

Magnetic resonance imaging (MRI) scan

Like CT scans, MRI scans can be used to look for cancer in the thyroid, or canbasthat
spread to nearby or distant parts of the body. But ultrasound is usually the firstfanoic
looking at the thyroid. MRI can provide very detailed images of soft tissues such as the
thyroid gland. MRI scans are also particularly helpful in looking at the brainpamal s

cord.

MRI scans use radio waves and strong magnets instead of x-rays. The ssrarthef
radio waves is absorbed and then released in a pattern formed by the type afdudy ti
and by certain diseases. A computer translates the pattern into a vesddetaie of
parts of the body. A contrast material called gadolinium is often injected v&im a
before the scan to better see details.

MRI scans are a little more uncomfortable than CT scans. First, they take-tergjegen

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). Special, "open” MRI
machines can sometimes be used instead. The machine also makes buzzing and clicking
noises that you may find disturbing. Some centers provide earplugs to block this noise
out.

Nuclear medicine scans

For nuclear medicine (radionuclide) scans, substances containing small amounts of
radiation are put into the body. Special cameras are then used to detect where the
substances go. These tests can help locate cells in the body that are not behaving
normally, although they don't provide very detailed images.

Radioiodine scan:Radioiodine scans are often used in the care and management of
patients with differentiated thyroid cancer (papillary, follicular, andtke cell).

Because medullary thyroid cancer cells do not take up iodine, radioiodine scans are not
used for this cancer.

For this test, a small amount of radioactive iodine (called 1-131) is swallGueeially as

a pill) or injected into a vein. Over time, the iodine is absorbed by the thyroid gland (or
thyroid cells anywhere in the body) and a special camera is used severdatesumssee
where the radioactivity is.



For athyroid scanthe 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 radioattarity

the surrounding tissue are called cold nodules, and areas that take up more radiation a
called hot nodules. Hot nodules usually are not cancerous, but cold nodules can be either
benign or cancerous. Because both benign and cancerous nodules can appear cold, this
test by itself can't diagnose thyroid cancer.

If a biopsy has determined that a person has thyroid camcele-body radioiodine
scansare very useful to look for possible spread throughout the body from differentiated
thyroid cancers. Scans after surgery can also help determine how favid tayrcer has
spread, if at all.

If the entire thyroid gland has been removed because of cancer, radioiodine @gdoes m
done frequently. The scan becomes more sensitive in this instance because more of the
radioactive iodine is picked up by any thyroid cancer cells that might has@dspr
elsewhere.

Radioiodine scans work best if patients have high blood levels of thyroid-stimgulati
hormone (TSH, or thyrotropin). When the thyroid has been removed, TSH levels may be
increased by stopping thyroid hormone pills for a few weeks before the test. Téis low
thyroid hormone levels and causes the pituitary gland to release more TSH,mwtaich i
stimulates any thyroid cancer cells to take up the radioactive iodine. Althosgh thi
intentional hypothyroidism is temporary, it can cause symptoms like tiredness
depression, weight gain, sleepiness, constipation, muscle aches, and reduced
concentration. Another way to raise TSH levels before a scan is to give aallgdorm

of thyrotropin (Thyrogefl), which can make it unnecessary to withhold thyroid hormone
for a long period of time.

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

Radioactive iodine can also be used to treat differentiated thyroid canceliskgivén in
much higher doses. This type of treatment is described in the section, "Radiaattiee i
(radioiodine) therapy."

Positron emission tomography (PET) scankFor a PET scan, a radioactive substance
(usually a type of sugar related to glucose, known as FDG) is injected irtlmtite The
amount of radioactivity used is very low. Because cancer cells in the bogroaiag
quickly, they absorb large amounts of the radioactive sugar. A special camdrarcan t
create a picture of areas of radioactivity in the body.

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

PET scan images are not finely detailed like CT or MRI images, but a RBETac look
for possible areas of cancer spread in all areas of the body at once. Some ax@virgesn
are able to perform both a PET and CT scan at the same time (PET/CT scam@}sThis |
the doctor see areas that "light up” on the PET scan in more detail.



Blood tests

No blood test can tell if a thyroid nodule is cancerous. But blood tests can help show if
the thyroid is working normally, which may help the doctor decide what other tegts ma
be needed.

Thyroid stimulating hormone (TSH)

Tests of blood levels of thyroid-stimulating hormone (TSH or thyrotropin) maydzk us

to check the overall activity of your thyroid gland. Levels of TSH, which identy the
pituitary gland, may be high if the thyroid is not making enough hormones. This
information can be used to help choose imaging tests (ultrasound or nuclear scaes) for t
initial evaluation of a thyroid nodule. The TSH level is usually normal in thyroid cance

T3 and T4 (thyroid hormones)

These are the main hormones made by the thyroid gland. Levels of these hormones may
also be measured to get a sense of thyroid gland function. The T3 and T4 levels are
usually normal in thyroid cancer.

Thyroglobulin

Thyroglobulin is a protein made by the thyroid gland. Measuring the thyrogideuél

in the blood cannot be used to diagnose thyroid cancer, but it can be helpful after
treatment. A common way to treat thyroid cancer is to remove most of thedtbyroi
surgery and then use radioactive iodine to destroy any remaining thyreididedse
treatments should lead to a very low level of thyroglobulin in the blood. If it is not low
this might mean that thyroid cancer is still present. If the level rises affer being low,
it is a sign that the cancer may be coming back.

Calcitonin

Calcitonin is a hormone that helps regulate how the body uses calcium. It is nfade by
cells in the thyroid, the cells that can develop into medullary thyroid cavidez)( If

MTC is suspected or if you have a family history of the disease, blood testsitmingalc
levels can help look for MTC. This test is also useful to look for the possible meceirre
of MTC after treatment. Because calcitonin can affect blood calciurtsJeliese may be
checked as well.

Carcinoembryonic antigen (CEA)

People with MTC often have high blood levels of a protein called carcinoembryonic
antigen (CEA). Tests for CEA can sometimes help find this cancer.



Other blood tests

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

Other tests

Vocal cord exam (laryngoscopy)

Thyroid tumors can sometimes affect the vocal cords. If you are going tcinaesy to
treat thyroid cancer, a procedure callddrgngoscopywill likely be done beforehand to
see if the vocal cords are moving normally. For this exam, the doctor looks aythe lar
(voice box) with special mirrors or with a laryngoscope, a thin tube with adight lens
on the end for viewing.

How is thyroid cancer staged?

Staging is the process of finding out if and how far a cancer has spread. Thef stage
cancer is one of the most important factors in choosing treatment options andngedicti
your chance for cure and long-term survival.

Staging is based on the results of the physical exam, biopsy, and imaging tests
(ultrasound, CT scan, MRI, chest x-ray, and/or nuclear medicine scans), which are
described in the section, "How is thyroid cancer diagnosed?"

The TNM staging system

A staging system is a standard way for the cancer care team to szennoav large a
cancer is and how far it has spread.

The most common system used to describe the stages of thyroid cancer is thameric
Joint Committee on Cancer (AJCC) TNM system. The TNM system des8rkms
pieces of information:

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

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

* M indicates whether the cancer has spreaetdstasized to other organs of the
body. (The most common sites of spread of thyroid cancer are the lungs, 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 letterns hcaanot
be assessed because the information is not available."

T categories for thyroid cancer (other than anaplatc 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 larger than 4 cm or it has begun to grow a small amount into nearby
tissues outside the thyroid.

T4a: The tumor is any size and has grown extensively beyond the thyroid gland into
nearby tissues of the neck, such as the larynx (voice box), trachea (windpipe), esophag
(tube connecting the throat to the stomach), or the nerve to the larynx. This @llaldo c
moderately advanced disease

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

T categories for anaplastic thyroid cancer

All anaplastic thyroid cancers are considered T4 tumors at the time of diagnosis
T4a: Tumor is still within the thyroid.

T4b: Tumor has grown outside of the thyroid.

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 (qai&tthchea)
paratrachea) andprelaryngeallymph nodes).



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

M categories for thyroid cancer

MO: No distant metastasis.

M1: Spread to other parts of the body, such as distant lymph nodes, internal organs,
bones, etc.

Stage grouping

Once the values for T, N, and M are determined, they are combined into stages,
expressed as a Roman numeral from | through IV. Sometimes lettergedite abvide a
stage into substages. Unlike most other cancers, thyroid cancers arelgnboistages
in a way that also considers the subtype of cancer and the patient's age.

Papillary or follicular (differentiated) thyroid ca ncer in patients
younger than 45

Younger people have a low likelihood of dying from differentiated (papillary or
follicular) thyroid cancer. The TNM stage groupings for these cancershigkact into
account. So, all people younger than 45 years with these cancstagadif they have
no distant spread arstiage Ilif they have distant spread.

Stage | (any T, any N, M0O):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).

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 (differentiated) thyroid ca ncer 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 (MO0).

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).



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 (MO0).

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 lymph node
(any N). It has not spread to distant sites (MO).

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 (tervica
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 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 nogles (an
N). It has spread to distant sites (M1).

Medullary thyroid cancer

Age is not a factor in the stage of medullary thyroid cancer.

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 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).

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, M0): 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 lymph node
(any N). It has not spread to distant sites (MO).

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 (tervica



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 nogles (an
N). It has spread to distant sites (M1).

Anaplastic (undifferentiated) thyroid cancer

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 (T4a). It may or may
not have spread to nearby lymph nodes (any N), but it has not spread to distant sites
(MO).

Stage IVB (T4b, any N, M0):The tumor has grown outside the thyroid (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 of the thyroid (any T). It may or may not have spread to nearby lymph nagles (a
N). It has spread to distant sites (M1).

Recurrent cancer

This is not an actual stage in the TNM system. Cancer that comes back afteeritdas

called recurrent (or relapsed). If thyroid cancer returns it is usinaihe 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 nasusually
formal a process as the original staging. The presence of recurresedises not

change the original, formal staging.

If you have any questions about the stage of your cancer or how it affects gtmetre
options, 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 discussisgréspe
prognosis (outlook). Some patients with cancer may want to know the survival statistic
for people in similar situations, while others may not find the numbers helpful, or may
even not want to know them. If you do not want to read the survival statistics below for
thyroid cancer, skip to the next section.



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 years (and
many are cured).

Five-yearrelative survival rates assume that some people will die of other causes 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.

In order to get 5-year survival rates, doctors have to look at people who wezd aeat
least 5 years ago. Improvements in treatment since then may resulore éamorable
outlook 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 persenBheas

type and the stage of a person's cancer are important in estimating tloek.oBitlt

many other factors may also affect their prognosis, such as their age arad yeaktn.

Even when taking these other factors into account, survival rates are at best rough
estimates. Your doctor can tell you how the numbers below might 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 StagingiMdrith ed).

Papillary thyroid cancer*

Stage 5-Year Relative
Survival Rate

| near 100%
Il near 100%
1l 93%

v 51%
*Based on patients diagnosed 1998 to 1999

Follicular thyroid cancer*

Stage 5-Year Relative
Survival Rate

I near 100%
Il near 100%
1l 71%



v 50%
*Based on patients diagnosed 1998 to 1999

Medullary thyroid cancer**

Stage 5-Year Relative
Survival Rate

| near 100%
1 98%
1l 81%

v 28%
**Based on patients diagnosed between 1985 and 1991

Anaplastic

The 5-year relative survival rate for anaplastic (undifferentiated)nzanas, 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¢giety
Cancer Information Database Editorial Board. Thesmws are based on their interpretation of studies
published in medical journals, as well as their opvofessional experience.

The treatment information in this document is rficial policy of the Society and is not intended a
medical advice to replace the expertise and juddgragépour cancer care team. It is intended to halp
and your family make informed decisions, togeth#r your doctor.

Your doctor may have reasons for suggesting artreat plan different from these general treatment
options. Don't hesitate to ask him or her questiaipsut your treatment options.

Making treatment decisions

The next few sections describe the various types of treatments used fait dayrcers.
This is followed by a description of the most common approaches used for these cance
based on the type and stage of the cancer.

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, fa
to consider include the type and stage of the cancer and your general health. The
treatment options for thyroid cancer might include:

» Surgery



» Radioactive iodine treatment
» Thyroid hormone therapy
» External beam radiation therapy

» Chemotherapy

The best approach often uses 2 or more of these methods, and most patients are cured of
their thyroid 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 sympgocisas 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. A second opinion can provide more
information and help you feel confident about the treatment plan you choose.

Surgery for thyroid cancer

Surgery is the main treatment in nearly every case of thyroid cancept éxcsome
anaplastic thyroid cancers. If thyroid cancer is diagnosed by a finesreesgitation
(FNA) biopsy, surgery to remove the tumor and all or part of the remaining thyyanid
is usually recommended.

Lobectomy

This operation is sometimes used for differentiated (papillary or follictigroid

cancers that are small and that show no signs of spread beyond the thyroid gland. The
lobe containing the cancer is removed, usually along with the isthmus (thgosalbf

the gland that acts as a bridge between the left and right lobes).

An advantage of this surgery, if it can be done, is that the patient may not need to take
thyroid hormone pills afterward because it leaves part of the gland behind. Bug havi
some thyroid left can interfere with some tests to look for cancer raceredter

treatment, such as radioiodine scans and thyroglobulin blood tests.

Thyroidectomy

Thyroidectomy is surgery to remove the thyroid gland. This is the most commemysurg
for thyroid cancer. If the entire thyroid is removed, it is calléota thyroidectomylf
nearly all of the gland is removed, it is calledear-total thyroidectomyf most of the
gland is removed, it is calledsabtotal thyroidectomy

After a thyroidectomy (and possibly radioablation, which is discussed in tlikod&dve
iodine (radioiodine) therapy” section), you will need to take daily thyroid hormone
(levothyroxine) pills. But one advantage of this surgery over lobectomy is that your



doctor can most often watch you for disease recurrence afterward using ragiGicains
and thyroglobulin blood tests.

Lymph node removal

If cancer has spread to nearby lymph nodes in the neck, these will be remdwed at t
same time surgery is done on the thyroid. This is especially important fonéraatf
medullary thyroid cancer and for anaplastic cancer (when surgery is an option).

For papillary or follicular cancer where only 1 or 2 enlarged lymph nodes are thought t
contain cancer, the enlarged nodes may be removed and any small deposits of cance
cells that may be left are treated with radioactive iodine (see “Radieaodine
(radioiodine) therapy”). More often, several lymph nodes near the thyroidraceed in

an operation called @ntral compartment neck dissectidtemoval of more lymph

nodes, including those on the side of the neck, is calheddified radical neck

dissection

Risks and side effects of surgery

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. It may also occur if the nerves to the larynx (or vocal cords) rasgdd
during surgery. The doctor should examine your vocal cords before surgery to assess
their mobility.

» Damage to the parathyroid glands (small glands near the thyroid that héhieeg
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 (called a
hematoma

* Wound infection

Complications are less likely to happen when you have an experienced thyroid surgeon.
Most doctors recommend that the operation be done by a surgeon experiencech treati
thyroid cancer.

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

Radioactive iodine (radioiodine) therapy for thyroid cancer

Your thyroid gland absorbs nearly all of the iodine in your blood. When a large enough
dose of radioactive iodine (RAI), also known as 1-131, is taken into the body, it can



destroy the thyroid gland and any other thyroid cells (including canktey tbeat take up
iodine, with little effect on the rest of your body. (The radiation dose used heteis
stronger than the one used in radioiodine scans, which were described in "How is thyroid
cancer diagnosed?") The radioactive iodine is usually given as a capsqglacr li

This treatment can be used to destroy (ablate) any thyroid tissue not deloyasigrgery
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 cancea) has spread to the
neck or other body parts, and this treatment is now standard practice in such u@ases. B
the benefits of RAI therapy are less clear for patients with small aotcthe thyroid

gland that do not seem to have spread, which can often be removed completely with
surgery. Discuss the risks and benefits of RAI therapy for you with your doctor.
Radioactive iodine therapy cannot be used to treat anaplastic (undifferentmated) a
medullary thyroid carcinomas because these types of cancer do not take up iodine.

For RAI therapy to be most effective, patients must have high levels of thyroid
stimulating hormone (TSH, or thyrotropin) in the blood. This substance stimulates
thyroid tissue (and cancer cells) to take up radioactive iodine. After sucgesmove the
thyroid, one way to raise TSH levels is to not take thyroid hormone pills for Eevera
weeks. This causes very low thyroid hormone levels (a condition known as
hypothyroidisnp which in turn causes the pituitary gland to release more TSH. This
intentional hypothyroidism is temporary, but it often causes symptoms likedss,
depression, weight gain, constipation, muscle aches, and reduced concentration. Anothe
way to raise TSH levels before RAI therapy is to give an injectabie dbthyrotropin
(Thyrogerf), which can make withholding thyroid hormone for a long period of time
unnecessary.

Risks and side effects

Your body will give off radiation for some time after you get RAI therapyddeling 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 special @otatbm to prevent
others from being exposed to radiation. Some people may not need to be hospitalized.
Once you are allowed to go home after treatment, you will be given instructidrswy

to protect others from radiation exposure and how long you need to take these
precautions. These instructions may vary slightly by treatment certeurB you

understand the instructions before you leave the hospital.

Short-term side effects of RAI treatment may include:
* Neck tenderness
» Nausea and upset stomach
» Swelling and tenderness of the salivary glands

* Dry mouth



» Taste changes

* 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, leadingyesirif
you wear contact lenses ask your doctor how long you should keep them out.

Men who receive large total doses because of many treatments with RAbr&jower
sperm counts or, rarely, become infertile. Radioactive iodine may alsoaffezhan's
ovaries, and some women may have irregular periods for up to a year afteetrtea

Many doctors recommend that women avoid becoming pregnant for 6 months to a year
after treatment. No ill effects have been noted in the children born of parents who
received radioactive 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 beasitiyifi
increased.

Talk to your health care team if you have any questions about the possible risks and
benefits of your treatment.

Thyroid hormone therapy

Taking daily pills of thyroid hormone (thyroid hormone therapy) can serve 2 purposes:

* It can help maintain the body's normal metabolism (by replacing missirgdhyr
hormone after surgery).

* It can help stop any remaining cancer cells from growing (by lowerihgjl&%ls).

After a thyroidectomy, the body can no longer make the thyroid hormone it needs, so
patients must take thyroid hormone (levothyroxine) pills to replace the lossrudttival
hormone.

Taking thyroid hormone may also help prevent some thyroid cancers frommgturni

Normal thyroid function is regulated by the pituitary gland. The pituitalyesa

hormone 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 ¢els. T
level of TSH, in turn, is 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 obithy
hormone is high, not as much TSH 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 any remaining czeltseand
lower the chance of having some thyroid cancers (especially the highmisrghcome
back.



Possible side effects

Taking higher than normal levels of thyroid hormone seems to have few side effects, but
some doctors have expressed concerns about taking them for long periods of time. High
levels of thyroid hormone can lead to problems with a rapid or irregular heartbeat. Ov
the long run, high doses of thyroid hormone can lead to weak bones (osteoporosis).
Because of this, high doses of thyroid hormone may be reserved for people with
differentiated thyroid cancers who are at high risk of recurrence.

External beam radiation therapy for thyroid cancer

External beam radiation therapy uses high-energy rays (or partcks3troy cancer
cells or slow their growth. A carefully focused beam of radiation is deliveoed &
machine outside the body. Generally, this type of radiation treatment is not used for
cancers that take up iodine (that is, most differentiated thyroid canceisl), avl better
treated with radioiodine therapy. It is more often used as part of the ergetm
medullary thyroid cancer and anaplastic thyroid cancer.

When a cancer that does not take up iodine has spread beyond the thyroid, external
radiation treatment may help treat the cancer or reduce the chance of the disaang
back in the neck after surgery. If a cancer does not respond to radioiodine therapy,
external radiation therapy may be used to treat local neck recurnedistant metastases
that are causing pain or other symptoms.

External beam radiation therapy is usually given 5 days a week for abouk® Whe
treatment itself is painless and much like getting a regular x-ray. Estment lasts

only a few minutes, although the setup time — getting you into place for treatment —
usually takes longer.

Possible side effects

The main drawback of this treatment is that the radiation can destroy heattyy
tissue along with the cancer cells. Some patients get skin changes siraikrrtburn,
but this slowly fades away. Trouble swallowing, hoarseness, and fatigalsare
potential side effects of external beam radiation therapy.

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

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

Chemotherapy for thyroid cancer

Chemotherapy (chemo) uses anti-cancer drugs that are injected intg iajeeted into a
muscle, or taken by mouth. Chemotherapy is systemic therapy, which means thagthe
enters the bloodstream and circulates throughout the body (through the whatg syste
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@seted for
other advanced cancers that are no longer responding to other treatments.

Possible side effects

Chemotherapy drugs attack cells that are dividing quickly, which is whyntbeky
against cancer cells. But other cells in the body, such as those in the bone marrow, the
lining of the mouth and intestines, and the hair follicles, also divide quickly. These cells
are also likely to be affected by chemotherapy, which can lead to sides.effec

The side effects of chemotherapy depend on the type and dose of drugs given and the
length of time they are taken. Common side effects of chemo include:

* Hair loss

» Mouth sores

* Loss of appetite

» Nausea and vomiting

* Diarrhea

* 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 camlie biekp
prevent or reduce nausea and vomiting.

Some chemotherapy drugs may have other specific side effects thag raquitoring.

For example, doxorubicin (the most common chemo drug used in thyroid cancer) can
affect heart function. Therefore a patient taking doxorubicin will get refgeknt

function tests like echocardiograms.

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

Targeted therapy for thyroid cancer

As researchers have learned more about the changes inside cells &#tesut®
become cancerous, they have begun to develop newer drugs that specificalth¢seget
changes. Unlike standard chemotherapy drugs, which work by attackidly ignowing
cells in general (including cancer cells), these drugs attack one or mafe spagets on
cancer cells.



Targeted drugs for medullary thyroid cancer

Doctors have been especially interested in finding targeted drugs to éehatary
thyroid cancer (MTC) because thyroid hormone-based treatments (includiogatads
iodine therapy) are not effective against these cancers.

Vandetanib is the first targeted drug shown to be helpful in treating MTC. This drug

comes as a pill that is taken once a day. In patients with advanced MTC, vandetanib has
been shown to stop cancers from growing for an average of about 6 months, although it is
not yet clear if it can help people live longer. Some common side effects of vandetanib
include diarrhea, rash, nausea, high blood pressure, headache, fatigue, decreased appetite
and belly (abdominal) pain. Rarely, it can also cause serious problems withhiggan

and infection that can lead to death. Because of its potential side effects, dagbgem

special training before they are allowed to prescribe this drug.

Several other targeted drugs have shown promising early results againss MEC. a
Some of these, such as sorafenib (Nex3vand sunitinib (Sutefi} are already used to
treat other types of cancer. Doctors may try giving these drugs if othéments,
including vandetanib, aren't helpful.

Targeted drugs for papillary or follicular thyroid cancer

Fortunately, most of these cancers can be treated effectively withysargeradioactive
iodine therapy, so there is less need for other drugs to treat them. But for aancers
which these treatments aren't effective, targeted drugs such as sorséedaibaf),
sunitinib (Suterft), and pazopanib (Votriefx have shown some early promise and may
be helpful.

Clinical trials for thyroid cancer

You may have had to make a lot of decisions since you've been told you have cancer.
One of the most important decisions you will make is choosing which treatment is best
for you. You may have heard about clinical trials being done for your typeoéicaOr
maybe someone on your health care team has mentioned a clinical trial to you.

Clinical trials are carefully controlled research studies that are wih 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 cliticds

matching service for a list of clinical trials that meet your medicatiseYou can reach

this service at 1-800-303-5691 or on our Web site at www.cancer.org/clinicaltrials. You
can also get a list of current clinical trials by calling the Nati@waicer Institute's

Cancer Information Service toll-free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials Web site at www.cancer.gov/clinicals.



There are requirements you must meet to take part in any clinicalftyial do qualify
for a clinical trial, it is up to you whether or not to enter (enroll in) it.

Clinical trials are one way to get state-of-the art cancer tezdtrithey are the only way
for doctors to learn better methods to treat cancer. Still, they are not rigivefyone.

You can get a lot more information on clinical trials in our document c@lieccal
Trials: What You Need to Knowou can read it on our Web site or call our toll-free
number (1-800-227-2345) and have it sent to you.

Complementary and alternative therapies for thyroid cancer

When you have cancer you are likely to hear about ways to treat your candewver re
symptoms that your doctor hasn't mentioned. Everyone from friends and family to
Internet groups and Web sites may offer ideas for what might help you. Thiéselsne

can include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.

What exactly are complementary and alternative therpies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We agmplementaryo refer to treatments that are
usedalong withyour regular medical car@lternativetreatments are us@uastead 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 méidtoalet

used along with regular treatment are meditation to reduce stress, acupuniéipe t
relieve 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 to 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. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange
most cases is that you may lose the chance to be helped by standard mathoanhtre
Delays or interruptions in your medical treatments may give the camcertime to

grow 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. Yowwant t
all you can to fight the cancer, and the idea of a treatment with few or no sits effe
sounds great. Sometimes medical treatments like chemotherapy can be &leeddo t
they may no longer be working. But the truth is that most of these alternative methods
have not been tested and 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 thectneat
"secret” that requires you to visit certain providers or travel to another g@untr

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

» Contact us at 1-800-227-2345 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 tdfrjae

want to use a non-standard treatment, learn all you can about the method andoialk to y
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
for each type and stage of thyroid cancer, but your doctor may have reasons for
suggesting a different treatment plan. Don't hesitate to ask him or her quelstions a

your treatment options.

Papillary carcinoma and its variants

Stages | and Il: These cancers are treated with surgery, either lobectomy (removal of
only the affected side of the thyroid gland) or thyroidectomy. Total thyrmdgcis used
most often. Radioiodine treatment is sometimes used after thyroidectomy, butehe
rate with surgery alone is excellent. If the cancer does come back, radidredineent
can still be offered.

People who have a thyroidectomy will need to take daily thyroid hormone
(levothyroxine) pills. If radioactive iodine treatment is planned, the stantyofid
hormone therapy may be delayed until the treatment is finished (usually aboltss wee
after surgery).

Some doctors recommend central compartment neck dissection (surgicallreimova

lymph nodes next to the thyroid) along with removal of the thyroid. Although this
operation has not been shown to improve cancer survival, it may lower the risk of cancer
coming back in the neck area. Because removing the lymph nodes allows them to be
checked for cancer under the microscope, this surgery also makes it easteratedy

stage the cancer.

Stages Il and IV: Most patients have the thyroid removed (either a near-total or total
thyroidectomy) along with removal of nearby lymph nodes. Some doctors recommend
central compartment neck dissection (surgical removal of lymph nodes next to the



thyroid). Although this has not been shown to improve survival, it might lower the risk of
cancer coming back in the neck area. It also makes it easier to accueajelthe cancer.

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

Radioactive iodine therapy is often used to destroy any remaining thyasue tafter
surgery and to try to treat any cancer remaining in the neck or elsewhleecbody that
takes up iodine. Distant metastases may need to be treated with externadiatonr
therapy, targeted therapy, or chemotherapy if they do not respond to radioactive 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 importani.ashee

recurrence may be noted at first based on either blood tests or imaging tests suc
radioiodine scans. If the cancer can be located and appears to be reseaiatigh{s),

surgery is often used. If the cancer shows up on a radioiodine scan (meaninls e cel
taking up iodine), radioiodine therapy may be used, either alone or with sufdbey. |

cancer does not show up on the radioiodine scan but is found by other imaging tests such
as an MRI or PET scan, external radiation may be used.

Targeted therapy or chemotherapy may be tried if the cancer has spseadral places
and radioiodine and other treatments are not helpful, but doctors are still trying to find
effective drugs for this disease. Because these cancers can be heat] emtither 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 aftienvoae

effective. As with papillary cancer, some lymph nodes usually are remaded a

examined. If cancer has spread to lymph nodes, a central compartmentfegdnodi

radical neck dissection (surgical removal of lymph nodes from the neck) may be done

Because the thyroid is removed, patients will need thyroid hormone theragjl.as w

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

Distant metastases may need to be treated with external beam radiatpwy,tteggeted
therapy, or chemotherapy if they do not respond to radioactive iodine. Another option is
taking part in a clinical trial of newer treatments.

Recurrent cancer: The options for treating cancer that comes back after initial treatme
are basically the same as they are for recurrent papillary c@eecabove).



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 syg®i(see
"What are the risk factors for thyroid cancer?"), such as pheochromocytama a
parathyroid tumors. Screening for pheochromocytoma is particularly impoiterd,tke
unknown presence of this tumor can make anesthesia and surgery extremely dangerous
If they are forewarned, surgeons and anesthesiologists can medically ptieetgatient

to make surgery safe.

Stages | and II: Total thyroidectomy is the main treatment for MTC and often cures
patients with stage | or stage Il MTC. Nearby lymph nodes are usualbyveehas well
(central compartment or modified radical neck dissection). Because thaltgland is
removed, thyroid hormone therapy is needed after surgery. For MTC, thyroid hormone
therapy is meant to provide enough hormone to keep the patient healthy, but it does not
reduce the risk that the cancer will come back.

Because MTC cells do not take up radioactive iodine, there is no role for radioactive
iodine therapy in treating MTC. Still, some doctors advise giving a dose of radgoact
iodine to destroy any remaining normal thyroid tissue. If MTC cells aoe mear the
thyroid, 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 be given to try to reduce the ahance
recurrence in the neck.

For cancers that have spread to distant parts of the body, surgery, radiation therapy, or
similar treatments may be used if possible. If these treatmentdearsed, vandetanib

or other targeted drugs may be tried. Chemotherapy may be another option. Because
these cancers can be hard to treat, another option is taking part in a ciedicditewer
treatments.

Recurrent cancer: If the cancer recurs in the neck or elsewhere, surgery, external
radiation therapy, targeted therapy (such as vandetanib), or chemotheyapg needed.
Clinical trials of new treatments may be another option if standard tretstiaen'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 ytwr doc
about genetic counseling and testing. Genetic testing can find mutation&RiE Tigene,
which is seen in cases of familial MTC and the MEN 2 syndromes.

If you have one of these mutations, it's important that close family memhéds€(g,
brothers, and sisters) be tested as well. Because almost all children ksevadu
mutations in this gene will develop MTC at some time, most doctors agree avlyone
has aRETgene mutation should have their thyroid removed to prevent MTC soon after
getting the test results. This includes children, since some hereditayydoMTC affect



children and pre-teens. Total thyroidectomy can prevent this cancer in pethpREFi
mutations who have not yet developed it. Of course, this means that lifelong thyroid
hormone replacement will be needed.

Anaplastic carcinoma

Surgery might or might not be used to treat this cancer, because it is oftey alrea
widespread when it is diagnosed. If the cancer is confined to the area arounddide thy
which is rare, the entire thyroid and nearby lymph nodes may be removed. The goal of
surgery is to remove as much cancer in the neck area as possible, ideaily heavi

cancer tissue behind. Because of the way anaplastic carcinoma spreadsfttnis is
difficult or not possible.

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

* To try to shrink the cancer before surgery in order to increase the chance aéteompl
tumor removal

* After surgery to try to control any disease that remains in the neck

* When the tumor is too large or widespread to be treated by surgery

If the cancer is causing (or may eventually cause) trouble breathing, a hyobe iplaced
surgically in the front of the neck and into the windpipe to bypass the tumor and allow
the patient to breathe more comfortably. This hole is calteacheostomy

For cancers that have spread to distant sites, chemotherapy may be used.esometim
along with radiation therapy if the cancer is not too widespread. Becausedheses
can be hard to treat, clinical trials of newer treatments are an optionlas wel

More treatment information for thyroid cancer

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

The NCCN, made up of experts from many of the nation's leading cancescenter
develops cancer treatment guidelines for doctors to use when treatingspdiinese are
available on the NCCN Web site (www.nccn.org).

The NCI provides treatment information via telephone (1-800-4-CANCER) and its Web
site (www.cancer.gov). Information for patients as well as more detaftauniation
intended for use by cancer care professionals is also available on wwwgawncer.



What should you ask your doctor about
thyroid cancer?

As you deal with your thyroid cancer and the process of treatment, you need to have
honest, open discussions with your cancer care team. You should feel free to ask any
guestion that is 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?

» Has my cancer spread beyond the thyroid gland?

* What is the stage of my thyroid cancer? What does this mean in my case?
* Are there any other tests that need to be done before treatment?

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

* Are there other doctors | need to see?

* How much experience do you have treating this type of cancer?

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

» What other treatment choices do | have?

» What should | do to be ready for treatment?

* What are the risks and possible side effects of treatment?

» Will I need to take thyroid hormone for the rest of my life?

* How long will treatment last? What will it involve? Where will it be done?
* When can | go back to my normal activities after treatment?

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

* What are the chances that my cancer will recur after treatment?
* What would we do if the treatment doesn't work or if the cancer recurs?

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

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 might want to ask about getting a second opinion or about
clinical trials you may be eligible for. Keep in mind, too, that doctors are nontlie

ones who can provide you with information. Other health care professionals, such as
nurses and social workers, may have the answers you seek.



What happens after treatment for thyroid
cancer?

For many people with thyroid cancer, treatment may remove or destroy tteg.can
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer growing or coming back. (When
cancer comes back after treatment, it is cabedirrence) This is a very common
concern in people who have had cancer.

It may take a while before your fears lessen. But it may help to know tingtcaacer
survivors have learned to live with this uncertainty and are leading full lives. Our
documentLiving With Uncertainty: The Fear of Cancer Recurrerngiges more detailed
information on this.

For other people, the thyroid cancer may never go away completely. These pegpl
get regular treatments with chemotherapy, radiation therapy, or othepidsai@help
keep the cancer in check. Learning to live with cancer as a more of a ches@isedcan
be difficult and very stressful. It has its own type of uncertainty.

Follow-up care

If you have completed treatment, your doctors will still want to watch yoelglds is

very important to go to all follow-up appointments. During these visits, your docilbrs w
ask about symptoms, examine you, and might order blood tests or imaging tests such as
radioiodine scans or ultrasounds. Follow-up is needed to check for cancer recurrence or
spread, as well as possible side effects of certain treatments. Tagimmé for you to

ask your health care team any questions you need answered and to discosEamg

you might have.

Because most people do very well after treatment, follow-up care can contigue for
lifetime. This is very important since thyroid cancers grow slowly amdrecur even 10
to 20 years after initial treatment. Your health care team will explaih tests you need
and how often they should be done.

Papillary or follicular cancer: If you have had papillary or follicular cancer, and your
thyroid gland has been completely removed or ablated, your doctors willeastbhe
radioactive iodine scan after your initial treatment is complete. This ilyudoae about
6 to 12 months later. If the result is negative, you will generally not need fadiues
unless you have symptoms or other abnormal test results.

Your blood will also be tested for TSH and thyroglobulin. Thyroglobulin is made by
thyroid tissue, so after total thyroid removal and ablation it should be at vergveis |

in your blood. If the thyroglobulin level begins to rise, it may be a sign the cancer
coming back, and further testing will be done. This usually includes a radioactiwe iodi
scan, and may include PET scans and other imaging tests.



For those with a low-risk, small papillary cancer that was treated bgviegionly one
lobe of the thyroid, a physical exam by your doctor, as well as a thyroid ultraseind a
periodic chest x-ray is typical.

If the cancer does come back (recurrent cancer), it would be treated as deadtilee
section, "Treatment of thyroid cancer by stage."

Medullary thyroid cancer: If you had medullary thyroid cancer (MTC), your doctors
will check your blood levels of calcitonin and carcinoembryonic antigen (CE&jesie
begin to rise, imaging tests such as an ultrasound of the neck or a CT or MRI s$ban wil
done to look for any cancer coming back. If the tests show recurrent cancergtaatm
as described in the section, "Treatment of thyroid cancer by stage.”

Each type of treatment for thyroid cancer has side effects that m#grlagew months.
Some, like the need for thyroid hormone pills, may be permanent. You may be able to
speed your recovery by being aware of the side effects before youestartant. You
might be able to take steps to reduce them and shorten the length of time theynlast. D
hesitate to tell your cancer care team about any symptoms or side #fégédiother you

so they can help you manage them.

Seeing a new doctor

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

new doctor who does not know anything about your medical history. It is important that
you be able to give your new doctor the details of your diagnosis and treatmkat. Ma
sure you have this information handy:

» A copy of your pathology report(s) from any biopsies or surgeries

» Copies of imaging tests (CT or MRI scans, etc.), which can usually be stored on a
CD, DVD, etc.

« If you had surgery, a copy of your operative report(s)

* If you were in the hospital, a copy of the discharge summary that doctors prepare
when patients are sent home

* If you had radiation therapy, a summary of the type and dose of radiation and when
and where it was given

* If you had chemotherapy, a list of the drugs, drug doses, and when you took them

It is also important to keep health insurance. Tests and doctor visits cost a lot, and even
though no one wants to think of their cancer coming back, this could happen.

Lifestyle changes after having thyroid cancer

You can't change the fact that you have had cancer. What you can change is hoa you |
the rest of your life — making choices to help you stay healthy and feellaasweu
can. This can 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 start during cancer
treatment.

Make healthier choices

For many people, a diagnosis of cancer helps them focus on their health in ways they
may not have thought much about in the past. Are there things you could do that might
make you healthier? Maybe you could try to eat better or get more exétaigae you

could cut down on the alcohol, or give up tobacco. Even things like keeping your stress
level under control might help. Now is a good time to think about making changes that
can have positive effects for the rest of your life. You will feel betteryou will also be
healthier.

You can start by working on those things that worry you most. Get help with those that
are harder for you. For instance, if you are thinking about quitting smoking and need
help, call the American Cancer Society at 1-800-227-2345.

Eating better

Eating right can be hard for anyone, but it can get even tougher during andraftar ca
treatment. Treatment may change your sense of taste. Nausea canlidera.prou may
not feel like eating and lose weight when you don't want to. Or you may have gained
weight that you can't seem to lose. All of these things can be very frustrating

If treatment caused weight changes or eating or taste problems, do theubesh and

keep in mind that these problems usually get better over time. You may find itdelps

eat small portions every 2 to 3 hours until you feel better. You may also want to ask you
cancer team about seeing a dietitian, an expert in nutrition who can give yoandeas

how to deal with these treatment side effects.

One of the best things you can do after cancer treatment is put healthyhabiisgnto
place. You may be surprised at the long-term benefits of some simple changes, like
increasing the variety of healthy foods you eat. Getting to and stayanigeatithy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eis& humber
of types of cancer, as well as having many other health benefits.

Rest, fatigue, and exercise

Extreme tiredness, callddtigue is very common in people treated for cancer. This is not
a normal tiredness, but a "bone-weary" exhaustion that doesn't get bettersivitFor

some people, fatigue lasts a long time after treatment, and can make it hiaearfoo t
exercise and do other things they want to do. But exercise can help reduee fatigu
Studies have shown that patients who follow an exercise program tailored to their
personal needs feel better physically and emotionally and can cope better, too.

If you were sick and not very active during treatment, it is normal for ymasE,
endurance, and muscle strength to decline. Any plan for physical activity shoudrfit
own situation. An older person who has never exercised will not be able to take on the



same amount of exercise as a 20-year-old who plays tennis twice a weekhdwen't
exercised in a few years, you will have to start slowly — maybe juskimgtahort walks.

Talk with your health care team before starting anything. Get theiroopatiout your
exercise plans. Then, try to find an exercise buddy so you're not doing it aloneg Havin
family or friends involved when starting a new exercise program can givihgibextra
boost of support to keep you going when the push just isn't there.

If you are very tired, you will need to balance activity with rest. It is @kest when you
need to. Sometimes it's really hard for people to allow themselves to resthehieme
used to working all day or taking care of a household, but this is not the time to push
yourself too hard. Listen to your body and rest when you need to. (For more indformati
on dealing with fatigue, please deatigue in People With CancandAnemia in People
With Cancer)

Keep in mind exercise can improve your physical and emotional health.
* It improves your cardiovascular (heart and circulation) fitness.
» Along with a good diet, it will help you get to and stay at a healthy weight.
* It makes your muscles stronger.
* It reduces fatigue and helps you have more energy.
* It can help lower anxiety and depression.
* It can make you feel happier.

* It helps you feel better about yourself.

And long term, we know that getting regular physical activity plays a roldpmgeto
lower the risk of some cancers, as well as having other health benefits.

Can | lower my risk of the cancer progressing or cming back?

Most people want to know if there are specific lifestyle changes timesnake to reduce
their risk of cancer progressing or coming back. Unfortunately, for mostrsaheee is
little solid evidence to guide people. This doesn't mean that nothing will help usit's |
that for the most part this is an area that hasn't been well studied. Most studies ha
looked at lifestyle changes as ways of preventing cancer in the first ptacdowing it
down or preventing it from coming back.

At this time, not enough is known about thyroid cancer to say for sure if there are things
you can do that will be helpful. Adopting healthy behaviors such as not smoking, eating
well, and maintaining a healthy weight may help, but no one knows for sure. However,
we do know that these types of changes can have positive effects on your health that can
extend beyond your risk of cancer.



How does having thyroid cancer affect your emotional
health?

During and after treatment, you may find yourself overcome with many ditfere
emotions. This happens to a lot of people.

You may find yourself thinking about death and dying. Or maybe you're more dware o
the effect the cancer has on your family, friends, and career. You may takdaoket

your relationships with those around you. Unexpected issues may also cause cancern. F
instance, you might see your health care team less often after treatrddrdve more

time on your hands. These changes can make some people anxious.

Almost everyone who is going through or has been through cancer can benefit from
getting some type of support. You need people you can turn to for strength and comfort.
Support can come in many forms: family, friends, cancer support groups, church or
spiritual groups, online support communities, or one-on-one counselors. 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 an informal setting, such as
church. Others may feel more at ease talking one-on-one with a trusted friend or
counselor. Whatever your source of strength or comfort, make sure you have @ plac

go with your concerns.

The cancer journey can feel very lonely. It is not necessary or good fap yryutd deal

with everything on your own. And your friends and family may feel shut out if you do

not include them. Let them in, and let in anyone else who you feel may help. If ytiu aren
sure who can help, call your American Cancer Society at 1-800-227-2345 and we can put
you in touch with a group or resource that may work for you.

What happens if treatment for thyroid cancer is no longer
working?

If cancer keeps growing or comes back after one kind of treatment, hhenayssible 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. But when a person has tried many
different treatments and the cancer has not gotten any better, theteadsaio become
resistant to all treatment. If this happens, it's important to weigh the pdssildel
benefits of a new treatment against the possible downsides, including treatteent si
effects. Everyone has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer — when you have bee
through many medical treatments and nothing's working anymore. Your doctor exay off
you new options, but at some point you may need to consider that treatment is not likely
to improve your health or change your outcome or survival.

If you want to continue to get treatment for as long as you can, you need to think about
the odds of treatment having any benefit and how this compares to the possible risks and
side effects. In many cases, your doctor can estimate how likely itganicer will

respond to treatment you are considering. For instance, the doctor may sagréhat m



treatment might have about a 1 in 100 chance of working. Some people are still tempted
to try this. But it is important to think about and understand your reasons for choosing
this plan.

No matter what you decide to do, it is important that you feel as good as you can. Make
sure you are asking for and getting treatment for any symptoms you nwvghishah as
nausea or pain. This type of treatment is cali@tlative care

Palliative care helps relieve symptoms, but is not expected to cure the diseasde

given along with cancer treatment, or can even be cancer treatment. €hendfis its

purpose — the main purpose of palliative care is to improve the quality of your life, or

help you feel as good as you can for as long as you can. Sometimes thisisiegns

drugs to help with symptoms like pain or nausea. Sometimes, though, the treatments used
to control your symptoms are the same as those used to treat cancer. For instance,
radiation might be used to help relieve bone pain caused by cancer that has spread to the
bones. Or chemo might be used to help shrink a tumor and keep it from blocking the
bowels. But this is not the same as treatment to try to cure the cancer.

At some point, you may benefit from hospice care. This is special care Hiatthe

person rather than the disease; it focuses on quality rather than length obsteofivhe

time, it is given at home. Your cancer may be causing problems that need to bednanage
and hospice focuses on your comfort. You should know that while getting hospice care
often means the end of treatments such as chemo and radiation, it doesn't maart you c
have treatment for the problems caused by your cancer or other health coniditions
hospice, the focus of your care is on living life as fully as possible and fesliwgll as

you can at this difficult time. You can learn more about hospice in our document called
Hospice Care

Staying hopeful is important, too. Your hope for a cure may not be as bright, but there is
still hope for good times with family and friends — times that are filled heéippiness

and meaning. Pausing at this time in your cancer treatment giveschanee to refocus

on the most important things in your life. Now is the time to do some things you've
always wanted to do and to stop doing the things you no longer want to do. Though the
cancer may be beyond your control, there are still choices you can make.

What's new in thyroid cancer research and
treatment?

Important research into thyroid cancer is being done right now in many university
hospitals, medical centers, and other institutions around the country. Each yeastscient
find out more about what causes the disease, how to prevent it, and how to improve
treatment. In past years, for example, evidence has grown showing thesbanefit
combining surgery with radioactive iodine therapy and thyroid hormone therapy. The
results include higher cure rates, lower recurrence rates, and longeakurvi



Genetics

The discovery of the genetic causes of familial (inherited) meduhgrgid cancer now
makes it possible to identify family members carrying the abndrRBdlgene and to
remove the thyroid to prevent cancer from developing there.

Researchers are optimistic that progress in understanding the abnaresathgd cause
sporadic (not inherited) thyroid cancer, especially papillary caniégventually lead to
better treatments.

Treatment
New treatments for thyroid cancer are being tested in clinicad.trial

Radioactive iodine (RAI) therapy

Research continues to see which patients are likely to have their camoerbaxk after
surgery. These patients may be helped by getting RAI therapy afterysiRgeent
studies have shown that patients with very low thyroglobulin levels 3 months after
surgery have a very low risk of recurrence even without RAI. More research anghis
is still needed.

Chemotherapy

Some studies are testing the value of chemotherapy drugs such as p4Tkteni®) and

other drugs, as well as combined chemotherapy and radiation in treatingstinapl
thyroid cancer.

Targeted therapies

In general, thyroid cancers do not respond well to chemotherapy. But excitirayelata
emerging about some newer targeted drugs. Unlike standard chemotherapy kiiclgs, w
work by attacking rapidly growing cells in general (including cancer)céiisse drugs
attack specific targets on cancer cells. The targets they attack cessbetpn normal
cells as well, but the goal is to find targets that help cancer cells gabsuavive.

Tyrosine kinase inhibitors: A class of targeted drugs known as tyrosine kinase
inhibitors (TKIs) may help treat thyroid cancer cells with mutations itaicegenes, such
asBRAFandRET/PTC Many of these drugs also have anti-angiogenic properties (see
below).

Tyrosine kinase inhibitors that have shown promise against thyroid cancercalclini
trials include sorafenib (Nexavr sunitinib (Suterft), pazopanib (Votrieff,
cabozantinib (XL184), motesanib (AMG 706), axitinib (AG-013736), and vandetanib.

Vandetanib is the first drug shown to be helpful in the treatment of medullary thyroid
cancer (MTC) in a large clinical trial, and is now approved for use against advanc
forms of the disease. Some other TKIls, such as sunitinib and sorafenib, are already



approved to treat other types of cancer, and may be useful against MTC and
differentiated thyroid cancers if other treatments are no longer working.

Cabozantinib (XL184), a drug that attacks RET and several other targets, is another
promising new drug for MTC. It has been found to shrink or slow the growth of a large
percentage of advanced tumors in early studies.

Anti-angiogenesis drugs:As tumors grow, they need a larger blood supply to get
enough nutrients. They get it by causing new blood vessels to form (a procesks calle
angiogenesis). Anti-angiogenesis drugs work by disrupting these new blood.vesse
Some of the tyrosine kinase inhibitors listed above, such as sunitinib, sorafenib,
pazopanib, and cabozantinib, have anti-angiogenic properties.

Another drug with these properties is combretastatin A-4 phosphate (CA4P), which has
shown some promising early results and is now being tested in larger studies.
Lenalidomide, a drug with anti-angiogenic effects used in some blood cancelsdas
shown some promising results in a recent, small study.

Additional resources for thyroid cancer

More information from your American Cancer Society

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

After Diagnosis: A Guide for Patients and Families (also available ini§pa

Caring for the Patient With Cancer at Home: A Guide for Patients and Fa(aise
available in Spanish)

Clinical Trials: What You Need to Know
Living with Uncertainty: The Fear of Cancer Recurrence
Surgery (also available in Spanish)

Understanding Chemotherapy: A Guide for Patients and Families (alsabde an
Spanish)

Understanding Radiation Therapy: A Guide for Patients and Familiesa{adgable in
Spanish)

When Your Cancer Comes Back: Cancer Recurrence

The following books are available from the American Cancer Society. Calllu808-
227-2345 to ask about costs or to place your order.

American Cancer Society Complete Guide to Complementary & Alternative Cancer
Therapies



American Cancer Society Complete Guide to Nutrition for Cancer Survivors
American Cancer Society's Guide to Pain Control, Second Edition

Cancer in the Family: Helping Children Cope with a Parent’s lliness

Caregiving: A Step-By-Step Resource for Caring for the Person With Cancer at Home
What Helped Me Get Through: Cancer Patients Share Wisdom and Hope

What to Eat During Cancer Treatment

When the Focus Is on Care: Palliative Care and Cancer

National organizations and Web sites*

In addition to the American Cancer Society, other sources of patient information a
support 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)
TTY: 1-800-332-8615

Web site: www.cancer.gov

ThyCa: Thyroid Cancer Survivors’ Association, Inc.
Toll-free number: 1-877-588-7904
Web site: www.thyca.org

*Inclusion on this list does not imply endorsemanthe American Cancer Society.

No matter who you are, we can help. Contact us anytime, day or night, for intormati
and support. Call us at800-227-234%r visit www.cancer.org.
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