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Thymus Cancer

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, dividenetv
cells, and die in an orderly way. During the early years of a persa'siifmal cells divide
faster to allow the person to grow. After the person becomes an adult, nedieeé 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. Thararare
kinds of cancer, but they all start because of out-of-control growth of abnornsal cell

Cancer cell growth is different from normal cell growth. Instead aiglytancer cells
continue to grow and form new, abnormal cells. Cancer cells can also invader(@grpw 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 either repattartiage or the

cell dies. In cancer cells, the damaged DNA is not repaired, but the cell doediKe dli

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

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

In most cases the cancer cells form a tumor. Some cancers, like leukeahyaforan
tumors. Instead, these cancer cells involve the blood and blood-forming organs antkcircula
through other tissues where they grow.

Cancer cells often travel to other parts of the body, where they begin to groarmnakefv
tumors that replace normal tissue. This process is aaktdstasisit 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 (and treaestipbdhe place
where it started. For example, breast cancer that has spread to thedlilletaied breast
cancer, not liver cancer. Likewise, prostate cancer that has spread to thedtifing astate
cancer, not bone cancer.

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

Not all tumors are cancerous. Tumors that aren’t cancer are bahégh Benign tumors can
cause problems -- they can grow very large and press on healthy organsussd Biasthey
cannot grow into (invade) other tissues. Because they can’t invade, they aspiead to
other parts of the body (metastasize). These tumors are almost netheeitening.

What is thymus cancer?

Thymus cancers are uncommon. The thymus is a small organ located just behiedghe br
bone (sternum) in the front part of the chest. The thymus is in a part of the chest known a
themediastinumthe space in the chest between the lungs that also contains the heart, part of
the aorta, the esophagus (the tube that connects the throat to the stomach), padobicihe tr
(windpipe), and many lymph nodes. The thymus sits just in front of and above the heart.



Superior
vena cava

Left lung

The thymus is divided into 2 halves, calleties It has an irregular shape and a surface that
is made up of many small bumps callebdules The thymus has 3 main layers:

» Themedulla is the innermost part of the thymus.
» Thecortex is the layer surrounding the medulla.
» Thecapsuleis the thin covering over the outside of the thymus.

The thymus reaches its maximum weight of about 1 ounce during puberty, then slowly
decreases in size during adulthood as it is gradually replaced by fat tissue.

The thymus is an important part of the body’s immune system. During fetabdmezit and
childhood, the thymus is involved in the production and maturation of T lymphocytes (also
known asT cellg, a type of white blood cell. T lymphocytes develop in the thymus and then
travel to lymph nodes (bean-sized collections of immune system cells) throughbathe



There they help the immune system protect the body from viruses, fungus, angipebeft
infections.

The thymus has different types of cells, each of which can develop into diffqpeatdly
cancer:

* Epithelial cells give the thymus its structure and shape. Thymomas and thymic
carcinomas, which are the main focus of the rest of this document, develop frem thes
cells.

* Lymphocytesmake up most of the rest of the thymus. Whether in the thymus or in other
parts of the body, these immune system cells can develop into cancer$iodiigah
diseaseandnon-Hodgkin lymphomavhich are described in other American Cancer
Society documents.

* Kulchitsky cells, or neuroendocrine cells, are much less common cells thatlgormal
release certain hormones. These cells can give rise to cancersasdiadid tumors
This document does not discuss carcinoid tumors of the thymus. Much of the information
in the documentkung Carcinoid TumoandGastrointestinal Carcinoid Tumoedso
applies to carcinoids of the thymus.

Thymomas and thymic carcinomas

Thymomas and thymic carcinomas are tumors that start from thynmielkgicells. Not all
doctors agree about the best way to describe and classify these tumors. In thgmastas
were sometimes divided into benign (non-cancerous) thymomas and malignaetqaahc
thymomas, based on whether they had grown beyond the thymus into other tissues or organs
Now, most doctors think all thymomas are potentially cancerous, and the best walidb pre
how likely they are to come back after treatment is to describe whethdrahegrown into
tissues beyond the thymus (and if so, how far). This is done by the surgeon who notes
whether or not the tumor appears attached to nearby organs and by the pathologisksvho |
at samples from the margins (edges) of the tumor under the microscope. Theusgstam
describe the stage (extent) of thymomas is discussed in the section “Homis ttgncer
staged?”

WHO classification system for thymomas

Most doctors also classify thymomas by how they look under a microscope ands lujptesst
on the tissue samples. This is calledhistologic type The system used for this
classification, which was developed by the World Health Organization (WHS)}ynas
letters to the different types of thymomas.

TypeA: The cells in these tumors are spindle-shaped or oval epithelial cells that tagpear
fairly normal looking. This is the rarest type of thymoma, but it seems to heveest
prognosis (outlook).



Type AB: This type, also known asmaixed thymomdooks like type A except that there are
also areas of lymphocytes mixed in the tumor.

TypeB1: This type looks a lot like the normal structure of the thymus. It has a lot of
lymphocytes along with normal-appearing thymus cells.

Type B2: This type also has a lot of lymphocytes, but the thymus epithelial celsrgee
with abnormal nuclei (the DNA-containing part of the cell).

Type B3: This type has few lymphocytes and mostly consists of thymus epithelsateat
look pretty close to normal.

Type C: This is the most dangerous form and is also knowhyasic carcinomalt contains
cells that have a very abnormal appearance under the microscope. The celtslomger
even look like thymus cells. These tumors have often grown into (invaded) nearby tissue
and/or metastasized (spread to distant tissues and organs) at the time finaydar€his

type of thymoma has the worst prognosis (outlook).

Type AB and type B2 are the most common types of thymoma, and type A is the least
common. As you go from A to C, the outlook for survival tends to get worse, with type A
having the best outlook, and type C having the worst. Still, for most types of thymoma, the
stage (extent of growth and spread) is a better predictor of a person’s outcagimrey St
thymus cancer is discussed in the section “How is thymus cancer staged?”

Other cancers in the mediastinum

Other cancers and tumors can occur in the mediastinum. Cancers can startaphbgues
(esophageal cancer), in the heart (and the tissue surrounding it), in the tracheahand i
lymph nodes (lymphoma).

Rarely, cancers and tumors knowrgasm cell tumorgan also start in the mediastinum.
These come from cells like those found in the testicles and ovaries.

Sometimes the thyroid gland, which is normally in the neck, is misplaced into the
mediastinum. This can become enlarged, callgditr. A thyroid tumor or cancer can also
develop in the mediastinum.

More often, cancer spreads there from other areas, especially the lungs.

What are the key statistics about thymus
cancers?

Although thymic tumors are the most common tumors in the anterior mediastinumo(the f
part of the chest cavity), overall they are rare. They occur at a rateydf.6rdases for every



million people each year in the US. This works out to about 400 cases per yearthe exa
number diagnosed each year is not known).

Survival statistics for thymomas are discussed in the section “Survivalfoattymus
cancer.”

What are the risk factors for thymus cancer?

A risk factor is anything that affects your chance of getting a skissach as cancer.
Different cancers have different risk factors. For example, exposingithesstrong
sunlight is a risk factor for skin cancer. Smoking is a risk factor for lungecamd many
others.

But risk factors don’t tell us everything. Having a known risk factor, or evenaeisi
factors, does not mean that you will get the disease. And many people who gstése di
may not have had any known risk factors.

No specific inherited, environmental, or lifestyle risk factors have beemgbgriinked to
thymoma or thymic carcinoma. Some studies have suggested a possible link witlrexpos
radiation to the upper chest area, but this has not been confirmed. The only known risk
factors are age and ethnicity.

Age

The risk of this type of cancer goes up with age. This type of cancer is &@nédren and
young adults, is seen more often in middle-aged adults, and is most common in those in their
70s.

Ethnicity

In the US, this cancer most common in Asians and Pacific Islanders and leastrcomm
Whites and Latinos. It is more common in African Americans than in Whites.

Do we know what causes thymus cancer?

Not much is known about why thymus cancers develop in some people but not in others.
Researchers have found some DNA changes that occur more often in thynanselsic

than in normal cells. (DNA is the chemical in each of our cells that makes up ourgenes
the instructions for how our cells function.) However, they are still not certairthelse
changes occur in some people, exactly how the changes occur, and how the chdrges mig
cause cancer to form.



Can thymus cancer be prevented?

Because we do not know what causes most thymic cancers, it is not yet possible hmknow
to prevent them.

Can thymus cancer be found early?

Screening is testing for a disease like cancer in people without anyossysmpthymus
cancers are uncommon, and there are no widely recommended screening tests faillthem. S
these cancers can sometimes be found early.

About 4 out of 10 people with thymomas have no symptoms when their tumor is found. In
most of these cases the tumor is seen by chance on a test (like a clpest@Fascan) that
is done for some other reason.

Thymomas are often associated with symptoms that are not directly caubeddoynor
mass itself. These are callpdraneoplastic syndromégimor-related conditions). Some of
these paraneoplastic syndromes, such as myasthenia gravis, red cellapdasia,
hypogammaglobulinemia, are described in the section “How is thymus cancersidg”
These conditions can be very important in diagnosing some thymomas earlyelibegus
may be present while the tumor is still at an early stage.

Signs and symptoms of thymus cancers

Many thymic tumors are found on an x-ray or scan done for some other reason, before the
patient has symptoms. The rest are brought to the attention of a doctor aftenasjpaets to
have symptoms. These may be related to the tumor itself, or they may be part of a
paraneoplastic syndrome.

Although these signs and symptoms might be caused by thymus tumors, they can also be
caused by other conditions. Still, if you have any of these problems, it's imptorseg your
doctor right away so the cause can be found and treated, if needed.

Symptoms caused by the tumor

The thymus is in the middle of the chest, near the airways and certain blood.vEssuirs
in the thymus can press on nearby structures, causing symptoms such as:

» Shortness of breath
» Cough (which may bring up bloody sputum)

* Chest pain



* Trouble swallowing
* Loss of appetite
» Weight loss

The thymus is near the superior vena cava, the main blood vessel bringing blood from the
head and upper body to the heart. Tumors that press on this vessel can cause symptoms of
superior vena cava syndromghich can include:

» Swelling in the face, neck, and upper chest, sometimes with a bluish color
» Swelling of the visible veins in this part of the body
» Headaches

* Feeling dizzy or light-headed

Par aneoplastic syndromes

These are conditions that are related to the cancer but that are not causgdogitbet!

tumor mass. For example, people with thymomas may develop autoimmune diseases, wh
the immune system starts to attack the body itself. Part of the normabfuatthe thymus

is to help keep the immune system in check, which may help explain why this happens.

Myasthenia gravis: About 30% to 65% of people with thymomas also have myasthenia
gravis (MG). This is by far the most common autoimmune disease associdted wit
thymomas. In this disease, the immune system forms antibodies that block theathem
signals that signal the muscles to move. This causes severe muscle wdakogleswith
MG tire easily. They may notice problems climbing stairs or walking thsignces.

Although patients have decreased muscle strength throughout the body, symptetidgaus
weakness of the muscles of the eyes, neck, and chest may be the most troublesome
Weakness of the eye muscles can cause blurred or double vision and drooping eyelids, while
weak neck muscles can lead to problems with swallowing. Weakness of the chess muscle
and diaphragm can cause problems breathing and shortness of breath.

Many people with thymomas have MG, but most people with MG don’t have thymomas.
Many people with MG have other, noncancerous abnormalities of the thymus gland.
Myasthenia gravis can be treated by removing the thymus (whether or gotanth is
present) or with medicines that either strengthen the chemical sigmaisstles or weaken
the immune attack on the muscles.

Red cell aplasia: Red cell aplasia, in which the body’s ability to make new red blood cells is
severely reduced, occurs in about 5% of thymoma patients. Red blood cells carry oxyge
from the lungs to other tissues of the body. Reduced red blood cell production causes anemia



(low red blood cell counts). Symptoms of anemia can include weakness, dizzinesssshortne
of breath, and tiring easily. The usual treatment is to remove the thyamas g

Hypogammaglobulinemia: Hypogammaglobulinemia is a disorder in which the body makes
low amounts of infection-fighting antibodies (also knowmasima globulins This leaves

the person susceptible to infections. About 5% to 10% of thymoma patients develop
hypogammaglobulinemia. About 10% of patients with hypogammaglobulinemia have a
thymoma. Removing the thymus does not help correct this disease.

Other autoimmune diseases. Many other autoimmune diseases have also been linked to
thymoma. However, they are much less common than myasthenia gravis, puitk red ce
aplasia, or hypogammaglobulinemia. Some examples include:

» Systemic lupus erythematosus
» Polymyositis

* Ulcerative colitis

* Rheumatoid arthritis

» Sjogren syndrome

* Sarcoidosis

» Scleroderma

Most people who have these autoimmune diseases do not have a thymoma.

How is thymus cancer diagnosed?

If there is a reason to think you might have a tumor of the thymus, your doctorkwithas
about symptoms and use one or more exams or tests to find out if the disease is really
present. Certain signs and symptoms might suggest that a person may hauesauhyon,
but tests are needed to confirm the diagnosis.

Medical history and physical exam

If you have signs or symptoms that suggest you might have a thymus tumor, youmalbctor
want to take a complete medical history to check for symptoms. You will alsskied about
your general health.

A physical exam provides information about possible signs of thymic cancer andestibr h
problems. Patients with thymic cancer will sometimes have a fullneshéhdbctor can feel
in the lower neck area.



Thymomas are often suspected because the patient has signs and symptoatsdsstiti
myasthenia gravis, hypogammaglobulinemia, or red cell aplasia.

If symptoms and/or the results of the physical exam suggest a thymus turhbbenig
present, more tests probably will be done. These might include imaging tesést& and
other procedures.

Imaging tests

Imaging tests use x-rays, magnetic fields, or radioactive substanoeste pictures of the
inside of your body. Imaging tests may be done for a number of reasons, including to hel
find a suspicious area that might be cancerous, to learn how far cancer mayrbadeand

to help determine if treatment has been effective.

Chest x-ray

A chest x-ray may be the first imaging test a doctor orders if he or shectagproblem in
the middle of the chest. It may be able to show if there is a tumor in the chesteloasens,
a chest x-ray may find tumors in people before they cause any symptoms (whesdahdge
having the x-ray done for another reason). However, some thymomas are sneaihor ar
certain places that may not show up on a chest x-ray. If your doctor is stitisuspor if an
abnormality appears on the chest x-ray, a CT scan may be ordered.

Computed tomography (CT) scan

The computed tomography (CT) scan is an x-ray procedure that produces detasled cros
sectional images of your body. Instead of taking one picture, like a regudgy & CT
scanner takes many pictures as it rotates around you while you are lyimaoowa

platform. A computer then combines these into images of slices of the part of yguhabd
is being studied.

Before the test, you may be asked to drink 1 to 2 pints of a liquid caiédontrast This

helps outline abnormal areas in the body. You may also receive an IV line through which a
different kind of contrast dye (IV contrast) is injected. This helps betifine structures

such as blood vessels in your body.

The injection can cause some flushing (redness and warm feeling thasnagurs to

days). A few people are allergic to the dye and get hives. Rarely, monesseaations like
trouble breathing and low blood pressure can occur. Medicine can be given to prevent and
treat allergic reactions. Be sure to tell the doctor if you have ever leadt#on to any

contrast material used for x-rays.

A CT scanner has been described as a large donut, with a narrow table in the middig openi
You will need to lie still on the table while the scan is being done. CT scans taketlmger



regular x-rays, and you might feel a bit confined by the ring while therpeare being
taken.

CT scans can have several uses:

» CT scans of the chest can spot very small tumors and help determine the exiact loc
and extent of the tumors.

» CT scans can be helpful in staging a cancer (determining the extentprédd)s For
example, they can show whether the cancer has spread to nearby lymph nodes or to the
liver, kidneys, brain, or other organs.

» CT scans can also be used to guide a biopsy needle precisely into a suspected tumor or
metastasis. For this procedure, calle€ifaguided needle biopsthe patient remains on
the CT scanning table while a radiologist advances a biopsy needle through tiedski
toward the location of the mass. CT scans are repeated until the needlenisheitimiass.
A biopsy sample is then removed and looked at under a microscope.

 During or after treatment, CT scans may be used to see whether tumors aragbrinki
have recurred (come back) in other parts of the body.

Magnetic resonance imaging (MRI) scan

Like CT scans, MRI scans provide detailed images of soft tissues in the bodyRBatahs
use radio waves and strong magnets instead of x-rays. The energy frodidiveanges is
absorbed and then released in a pattern formed by the type of body tissue andrby certa
diseases. A computer translates the pattern into very detailed imagets aff plae body. A
contrast material callegidoliniumis often injected into a vein before the scan to better see
details.

MRI scans may be a little more uncomfortable than CT scans. They takederafeen up

to an hour. You may be placed inside a large cylindrical tube, which is confining and can
upset people with a fear of enclosed spacksigtrophobid. For people who cannot tolerate
a regular MRI machine, there are special, more open MRI machines that can msieset |
in some cases. The MRI machine makes buzzing and clicking noises that youmdight f
disturbing. Some places will provide earplugs to help block this out.

MRI of the chest may be done to look more closely at thymus tumors. They are test of
used when the patient can’'t have a CT scan for medical reasons (like problems With the
contrast). MRI images are also particularly useful in looking for cancemiimathave spread
to the brain or spinal cord.

Positron emission tomography (PET) scan

For a PET scan, you receive an injection of a substance that contains a radit@ctivinas
is usually glucose (a type of sugar), but other substances that are attrécyedaima cells



may also be used. The amount of radioactivity is very low. The cancer cellshindye
absorb large amounts of the radioactive substance. A special camera can tleghtbe us
create a picture of areas of radioactivity in the body. The picture is not dietliled like a
CT or MRI scan, but it can provide helpful information about your whole body.

A PET scan can help give the doctor a better idea of whether an abnormaktarea se
another imaging test is a tumor or not. If you have already been diagnosedrveig, gjour
doctor may use this test to see if the cancer has spread to lymph nodes or otbéthmarts
body. A PET scan can also be useful if your doctor thinks the cancer may have spread but
doesn’t know where.

Certain machines are able to perform both a PET and CT scan at the sam&Tiieda (P
scan). This lets the doctor compare areas of higher radioactivity on the PEFitcthe

more detailed appearance of that area on the CT. Combined PET/CT is used mohaoften t
PET (alone) in looking at thymomas.

Blood tests

Blood tests can’t be used to diagnose thymomas directly, but they may stilptug ime

some situations. For example, tests may be done to look for certain antibodies in the blood of
people who may have myasthenia gravis or other autoimmune disorders. Other bfood test
may be done to make sure a mass in the middle of the chest isn’t a germ cell tparoobr

the thyroid gland.

If a thymoma is diagnosed, blood cell counts and blood chemistry tests are done to get an
idea of a person’s overall health, especially if surgery is planned. Alsofaestgasthenia
gravis (MG) will be done before any surgery. This is because MG is very comrpatients
with a thymoma, and, if left untreated, it can cause problems with anesthesia drgsny.s
People getting chemotherapy also have regular blood tests to make sure srere@tniig

having unwanted effects on the bone marrow, kidneys, or other organs.

Types of biopsy procedures

Although signs, symptoms, and imaging tests can suggest that a thymic tukely i®lbe
present, doctors can’t be certain of the diagnosis without looking at the tumor under a
microscope.

For most cancers, removal of a small sample of the tumor (knowhiagsy is needed to
confirm whether a tumor is present and, if so, to determine its type. For thymbinas, t
rarely done because doctors can usually tell that the tumor is very likgiynartta based on
how it looks on imaging tests. Because of this, doctors often remove the entiredthaor r
than do a biopsy. If the doctor suspects a different type of tumor, a biopsy may be done
before surgery. Most often, a needle biopsy is done. A biopsy may also be done to confirm
the diagnosis if the tumor can’t be removed completely with surgery. This oanthaé

cancer to be treated with things other than surgery.



Needle biopsy

Tumors in the chest are sometimes sampled by needle biopsy. A long, hollow needle is
passed through the skin in the chest. Imaging tests such as CT scans are usedh® guide
needle into the tumor so that a small sample can be removed to be looked at under the
microscope. This procedure is done without a surgical incision or overnight hospital stay.

A possible downside of this test is that it might not always get enough of a samm&e
an accurate diagnosis or allow the doctor to get a good sense of the extentimioihe t
Surgical biopsy

In most cases, if the doctor believes that the patient has thymoma (based odi@E fand
lab tests, especially in a patient with a paraneoplastic syndrome) andé camoved with
surgery, the doctor may operate without any biopsy. This can both provide enough of a
sample for a diagnosis and treat the tumor at the same time. The specimetiisheelatb
after surgery to confirm the diagnosis. See the section on “Surgery for thymas’d¢anc
more information.

How is thymus cancer staged?

Staging is the process of finding out if and how far a cancer has spread. Youefteznd
prognosis (the outlook for chances of survival) depend, to a large extent, on the cancer’s
stage.

Masaoka staging system

There is no single staging system for thymomas that all doctors agreel@mpskecause
these tumors are so uncommon. The system most often used to stage thymomas is the
Masaoka system, although other systems exist. Staging in the Masaokaisystsed on:

» The extent of disease as seen on imaging tests such as CT or MRI scans

* Whether the surgeon finds the tumor hard to separate from nearby tissues ffigdneati
tumor is invasive)

* Whether the doctor sees tumor cells beyond the thymus when looking at the tumor
sample under the microscope

The Masaoka system has 4 main stages.
Stage

The thymoma is non-invasive. That is, it has not spread into the capsule (outeoflélyer)
thymus.



Stagell, which is divided into lIA and 11B

 Stage IIA: The thymoma is growing into the capsule (the outer layesaktisf the
thymus).

 Stage IIB: The tumor has grown through the capsule into the nearby faudiy, tssxd may
be stuck to the mediastinal pleura (the thin layer covering the space betw2duant)s)
or the pericardium (the tissue sac containing the heart).

Stagell Il

The thymoma is growing into nearby tissues or organs of the lower neck or upperehes
including the pericardium (the tissue sac containing the heart), the lungs, aithielood
vessels going into or exiting from the heart (the superior vena cava aag aort

Stage 1V, which is divided into IVA and IVB

 Stage IVA: The thymoma has spread widely throughout the pleura (lining ainbpe |
and chest wall) and/or pericardium.

* Stage IVB: The thymoma has spread to distant organs. The most common gites@f s
are bone, the liver, and the lungs.

Resectable versus unresectable cancer

The Masaoka staging system divides thymomas into different groups thatuyeetipgtors

an idea about a person’s prognosis (outlook). But for treatment purposes, doctorseoften us
simpler system based on whether these cancers are likely to bebies@etere all visible
tumor can be removed by surgery) or unresectable.

In general terms, almost all stage | and Il thymomas, most statgrtibmas, and even

some stage IV thymomas are potentially resectable, but there are@xxeResectability is
based on whether the tumor appears to have grown into nearby tissues or spreat to dista
sites, as well as on whether or not a person is healthy enough to have surgery.

Surgery is typically part of the treatment plan whenever possible. Insases, other forms
of treatment such as radiation therapy or chemotherapy may be recordrasvaell.

Other prognostic factors

The prognosis (the outlook for chances of survival) after treatment of a thydegpeads to
a large extent on its stage. But other features are important as well, siscteflalar
classification (described in the section “What is thymus cancer?”) and whtethgirgeon is
able to remove the entire tumor.



Survival rates for thymus cancer

Survival rates are often used by doctors as a standard way of discussisgrésgeognosis
(outlook). Some patients with cancer want to know the survival statistics for peojpielan s
situations, while others may not find the numbers helpful, or may even not want to know
them. If you do not want to read about the survival statistics for thymoma gives mext

few paragraphs, skip to the next section.

The 5-year survival rate refers to the percentage of patients what le@st 5 yearafter

their cancer is diagnosed. Of course, many people live much longer than 5 yeararfgnd m
are cured). Although many patients live much longer than this, it isn’t alwaysligation

that the cancer has been cured, as some thymus tumors are very slow growirtggrand ot
may return in some people several years after treatment.

To get 5-year survival rates, doctors have to look at people who were treatetlaytsas
ago. Treatment may have improved since then which could result in a more favorable
outlook for people now being diagnosed with thymus 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 person’Measeother

factors may affect a person’s outlook, such as the histologic type of thynues che

treatment received, whether it was completely removed with surgery, andigmnd’paige.

Your doctor can tell you how the numbers below may apply to you, as he or she @rfamili

with your particular situation.

Because thymus cancers are not common, it is hard to find accurate surviVishsattsn

the stage of the cancer. The numbers below come from a large series of pratedsin

Japan between 1990 and 1994. They look separately at patients with thymoma (types A, AB,
and B) and thymic carcinoma (type C thymoma). Also, these are observe@lsates.

People with thymus cancer can die of other things, and these numbers don’t take that i
account.

Stage of 5-year observed
thymoma |survival rate

I 74%

Il 73%

1] 64%

v 45%

Stage of 5-year observed
thymic survival rate




carcinoma

land Il 74%
1l 33%

v 24%

How is thymus cancer treated?

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

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

Your doctor may have reasons for suggesting armeat plan different from these general treatmenibog.
Don't hesitate to ask him or her questions abouirytceatment options.

Making treatment decisions

After a thymic tumor is found and tests have been done to get a sense of its lgelysta
cancer care team will discuss your treatment options with you. Facfoostant in choosing
a treatment include the type and stage of the cancer, whether or not ittshles@ble to be
completely removed with surgery), and whether you have any other serious medical
problems. Because thymic cancer is rare, it has been hard to do large studiesaboking
treatments and comparing one against another. That’s why in many casesttvay to
treat this cancer is not always clear

Your health care team may include: a thoracic surgeon, radiation oncologistaimedi
oncologist, pulmonologist, a neurologist, as well as nurse practitioners, nurses, gggthol
social workers, rehabilitation specialists, and other health professionals.

Selecting a treatment plan is an important decision, and you should take the timk to t
about all of your choices. If time permits, it is often a good idea to seekdseginion. A
second opinion can provide more information and help you feel more confident about the
treatment plan chosen.

The main treatments for thymus cancer are:
» Surgery

* Radiation



* Chemotherapy

For information about some of the most common approaches used based on the extent of the
disease, see the section “Treatment of thymus cancers by extent antttyperd

The “Additional resources for thymus cancer” section has other, more detatksiaiean
the different types of cancer treatments and their side effects.

Surgery for thymus cancer

Whenever possible, surgery is used to treat thymus cancers. If you have taycers cne
of the first things your doctor will do is to try to determine whether or not the csnce
completely resectable (removable) with surgery.

The most common surgery for thymus tumors is complete removal of the thymus (igcludi

any tumor). This is calledthymectomyln most cases the surgery is done through a median
sternotomy, an incision down the middle of the chest that splits the sternum (breast bone

permitting thorough removal of the thymus and tumor.

The surgeon will also try to remove any areas of tumor spread outside of the thigatus. T
means that if the tumor has grown into nearby structures, the surgeon may also need to
remove parts of those structures, as well. This could mean removing parts of the pleur
(tissue coating the lung), pericardium (the sac containing the heart),,rtee/eaperior vena
cava (a large vein leading to the heart), and/or lung.

Some doctors might suggest surgery even if the tumor is not completely resexsablthe
case with many stage Ill thymomas and with most stage IV thymomtsede cases, the
doctor might remove as much tumor as possible (cdkédlking, and then recommend
further treatment with radiation therapy and/or chemotherapy. But not alrsl@gjree that
surgery that doesn’t remove all of the cancer helps people live longer. In some cases
chemotherapy or radiation therapy may be given before surgery to tryrtk ti@ tumor so
that it can be more easily removed completely.

Possible side effects of surgery for thymus cancer

Possible complications depend on the extent of the surgery and your health beforehand.
Serious complications can include excessive bleeding, wound infections, and pneumonia.

You will need to stay in the hospital for several days after the surgery. Babausurgeon
usually will have to open your chest for the operation, the incision will hurt for sorae t
after surgery. Your activity will be limited for at least a month or two.

Some people may need to have part or all of a lung removed. If your lungs are in good
condition (other than the presence of the cancer) you can usually return to nowiedsact
after a lobe or even an entire lung has been removed. If you already hapedblegns such



as emphysema or chronic bronchitis (which are common among heavy smokers), you may
become short of breath with activities after surgery.

For more general information about surgery, please see the separate Amancan C
Society documentJnderstanding Cancer Surgery: A Guide for Patients and Families

Radiation therapy for thymus cancer

Radiation therapy is the use of high-energy radiation in the form of x-ragslioactive
particles to kill cancer cells.

Radiation therapy can be used in several situations. After surgery, radiategytlser
sometimes given to try to kill any small deposits of cancer that may hawédfidleehind
because they were too small to see. This, caltiavant therapyis done for nearly all stage
[l and IV thymomas and for most thymic carcinomas, even when no visible tuasdeft/
behind.

Radiation may also be used after surgery if the doctor thinks that some casdeftw
behind.

Some doctors may use radiation therapy to try to shrink larger tumors before,surger
especially if the tumor isn’t completely resectable. But not all doctoeedlis is useful.
Some patients who can’t have surgery are treated with radiation thevapy a@though this
is not as effective as surgery. Sometimes chemotherapy is given witlorathahelp it
work better.

In people with advanced disease, radiation therapy can be used to help ease)(palli
symptoms from the cancer such as shortness of breath, pain, bleeding, or troublesgvallow

The type of radiation therapy used most often to treat thymic careeeisal beam
radiation therapy (EBRT). This type of radiation therapy uses x-rays from a machine
outside the patient’s body to kill cancer cells. The treatment is much like gattixgay, but
the radiation is more intense. The procedure itself is painless, but it does daleféesis
(discussed later on). Before your treatments start, the medical tidaakevcareful
measurements to determine the correct angles for aiming the radiatins &ea the proper
dose of radiation. They may also do special CT scans to help plan your treafaents.
treatment lasts only a few minutes, although the setup time — getting gqulane for
treatment — usually takes longer. Most often, radiation treatments are gives & dWagk
for several weeks.

A type of EBRT calledhree-dimensional conformal radiation theraf8D-CRT) is often
used to treat thymic cancers. This technique allows doctors to more agcianajet the
tumor while reducing the radiation exposure to nearby healthy tissues suchuagshend
the heart. This might offer a better chance of increasing the sucteasdaeducing side
effects.



Sometimes, an advanced form of 3D-CRT, cailieeinsity-modulated radiation therapy
(IMRT) is used. It uses a computer-driven machine that moves around the pattient as
delivers radiation. Along with shaping the radiation beams and aiming themtatribe
from several angles, the intensity (strength) of the beams can be @djustmimize the
dose reaching the most sensitive normal tissues. Most major hospitals and eatesraze
now able to provide IMRT.

Possible side effects of radiation therapy for thymus cancer

Common side effects of radiation therapy include:
* Fatigue
» Skin changes where the radiation passes through, such as redness and blistering
» Nausea, and vomiting

* Irritation of the esophagus (the tube between the mouth and stomach), which could cause
problems such as painful swallowing

» Poor appetite and weight loss
* Diarrhea (if the abdomen/belly or pelvis is treated).

Radiation can damage bone marrow leading to low blood counts. This can lead to anemia
(low red blood cell counts) which can cause people to feel weak and tired. It candiso lea
low white blood cell counts, which increases the risk of serious infections.

Chest radiation therapy can also damage lungs. This can lead to trouble braathing
shortness of breath. Although this usually gets better after radiation tremstognt
sometimes the damage is long-term (or even permanent).

Most side effects are temporary and improve after radiation treatnoores
If radiation therapy is used together with chemotherapy, the side effecf$earavorse.

If you are having any side effects from radiation therapy, tell youndoctnhurse. In most
cases there are ways to help control these symptoms.

For more general information about radiation therapy, please see the sepagataA
Cancer Society documendnderstanding Radiation Therapy: A Guide for Patients and
Families



Chemotherapy for thymus cancer

Chemotherapy (chemo) uses anti-cancer drugs that are given intraydindosh vein) or by
mouth. These drugs enter the bloodstream and reach throughout the body, making this
treatment especially useful for cancer that may have spread to organd beythymus.

Chemo may be used in several situations:

* It may be given after surgery to try to kill any cancer cells thatmaag been left behind
because they were too small to see. This is calledjaganttreatment.

* It may be given before surgery to try to shrink tumors that are not otherwistaldse
(able to be removed completely). This is knowmasgadjuvantherapy.

* In people who have advanced cancer or are not healthy enough for surgery, chemo may
be the main treatment.

* Chemo is sometimes combined with radiation to help it work better. This is known as
chemoradiatioror chemoradiotherapy

Doctors give chemo in cycles, with each period of treatment followed st pegod to
allow the body time to recover. Chemo cycles generally last about 3 to 4 weekstiahd ini
treatment typically involves 4 to 6 cycles. Chemo is often not recommended forgatient
poor health, but advanced age by itself is not a barrier to getting chemo.

Several chemo drugs may be used in the treatment of thymomas and thymicnocas,
including:

« Doxorubicin (Adriamyciff)
« Epirubicin (Ellenc&)

* Cisplatin

 Carboplatin

« Cyclophosphamide (Cytox&h
« Ifosfamide (Ifext)

« Vincristine (Oncoviff)

* Etoposide (VP-16)

« Paclitaxel (Taxd)

« Pemetrexed (Alimf3)

¢ 5-fluorouracil (5-FU)



« Gemcitabine (Gemz8&)
The corticosteroid drug prednisone is often given with chemao.

These drugs are usually given in combination to try to increase their\edfeeds. For
example, the combination of cisplatin, doxorubicin, and cyclophosphamide (called PAC)
with or without prednisone is often used to treat thymoma. The combination of carboplatin
and paclitaxel may be used to treat thymic carcinoma

Possible side effects of chemotherapy for thymus cancer

Chemo drugs work by attacking cells that are dividing quickly, which is why the&y wo
against cancer cells. But other cells in the body, such as those in the bone marinimgthe
of the mouth and intestines, and the hair follicles, also divide quickly. Thesereddls@
likely to be affected by chemo, which can lead to certain side effects.

The side effects of chemo depend on the type and dose of drugs you are given and how long
they are used. These side effects can include:

* Hair loss
* Mouth sores
* Loss of appetite
* Nausea and vomiting
* Fatigue and weakness
Chemo can also affect the blood forming cells of the bone marrow, leading to:
* Increased chance of infections (due to low white blood cell counts)
 Easy bruising or bleeding (due to low blood platelet counts)
 Fatigue and weakness (due to low red blood cell counts)

These side effects usually go away after treatment ends and there ameagfdn lessen

them. For example, drugs can be given to help prevent or reduce nausea and vomating. If y
do have side effects, be sure to ask your doctor or nurse about medicines to help reduce or
manage them effectively.

Some drugs can have other side effects. For example, cisplatin and pacéitagiainage

nerves (callecheuropathy. This can sometimes lead to pain, burning or tingling sensations,
sensitivity to cold or heat, or weakness in the hands and feet. Cisplatin cariegsthaf

nerves of the ear, leading to hearing loss. In most cases these problems impr@reguw

away once treatment is stopped, but they may last a long time in some people. You should
report this, as well as any other side effects or changes you notice wtirlg ge



chemotherapy, to your medical team so that you can get prompt treatment fdnteeme
cases, the doses of the chemotherapy drugs may need to be reduced or treatmeed rfoa
be delayed or stopped to prevent the effects from getting worse.

Octreotide

A drug calledoctreotide(Sandostatifi and Sandostatin LAB may also help some people
with advanced thymoma. This is not a typical chemo drug. It is a man-madevarsi
hormone calledomatostatinThe drug is effective in some cases because somatostatin
attaches to the thymoma cells and causes them to stop growing or die. Sideoétfas

drug can include pain or burning at the injection site, stomach cramps, nausea, vomiting,
headaches, dizziness, and fatigue. It is also linked to increased risk aingsllst

If you'd like more information on a drug used in your treatment or a specific dznganed
in this section, see our Guide to Cancer Drugs, or call us with the names of thaesedic
you’re taking.

For more general information about chemotherapy, please see the separatari@emcer
Society documentJnderstanding Chemotherapy: A Guide for Patients and Families

Clinical trials for thymus 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 bgstforou

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

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

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

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

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

Clinical trials are one way to get state-of-the art cancer tezdtrin some cases, they are the
only way for doctors to learn better methods to treat cancer. Still, they arghidor
everyone.



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

Complementary and alternative therapies for thymus cancer

When you have cancer you are likely to hear about ways to treat your candiewver re
symptoms that your doctor hasn’'t mentioned. Everyone from friends and familgioelint
groups and websites may offer ideas for what might help you. These methods can include
vitamins, herbs, and special diets, or other methods such as acupuncture or massage, to na
a few.

What exactly are complementary and alter native ther apies?

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

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

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

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

Finding out more

It's easy to see why people with cancer think about alternative methods. Y otowlardll

you can to fight the cancer, and the idea of a treatment with no side effects seands gr
Sometimes medical treatments like chemotherapy can be hard to take, oathey longer

be working. But the truth is that most of these alternative methods have not beemigsted a
proven to work in treating cancer.

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



 Look for “red flags” that suggest fraud. Does the method promise to cure all or most
cancers? Are you told not to have regular medical treatments? Is theetneat“secret”
that requires you to visit certain providers or travel to another country?

» 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. You
can also read about them on @emplementary and Alternative Medicipage of our
website.

The choiceisyours

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

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

Treatment of thymus cancers by extent and type of tumor

Whether or not a thymus cancer is considered resectable (removable by)sargeeyof the
most important factors in determining treatment options. The type of tumor isngisdant.
Thymic carcinomas are more likely to grow and spread quickly than thymemmdasften
require more aggressive treatment.

Resectable cancers

For patients with resectable cancers (almost all stage | and Il thymeoers, most stage |l
cancers, and small number of stage IV cancers), surgery offers the bestfondoeg-term
survival if it can be tolerated. This typically includes removal of the etfiyr@aus and,
depending on the extent of the disease, maybe parts of nearby organs or blood vessels as
well.

Early stage thymomas (such as stage | and Il) do not usually requier fuetment after
surgery as long as the tumor was removed completely. For early thynradiagon therapy
may be considered if there is concern that any tumor was left behind.

Patients with more advanced stage thymomas (such as stages Il anayi¥g treated with
radiation after surgery, even if all of the tumor was removed. If the tumor couldn’t be
removed completely, radiation therapy is usually given after surDepending on how
much cancer was left behind, chemotherapy (chemo) may be added as well.

Thymic carcinomas are more likely to come back after treatmentni2atéh stage |
tumors may not need further treatment if the tumor was removed completelytuirtbeis
more advanced, or some might have been left behind, patients are typictdly weh



radiation after surgery. The radiation may be given with chemo as well, @pgcome of
the cancer is left behind after surgery.

Unresectable cancers

Unresectable cancers are those that cannot be removed with surgery. This guolgs incl

cancers that are too close to vital structures or that have spread too far to be removed
completely (which includes many stage Il and most stage IV csp@srwell as cancers in
people who are too ill for surgery.

In some cases, doctors may advise giving chemo, radiation therapy, or &idthtfy to
make the tumor resectable. If it shrinks enough, surgery is done. This is then folilowed b
further treatment with chemo or radiation therapy.

Surgery may be the first treatment for some unresectable cancersptoetmyolve as much
of the tumor as possible. This is knowrdabulking Radiation therapy and/or chemo are
then given. The hope is that the surgery may help the other treatments worknaktterya
help people live longer, even if it doesn’t cure the cancer. Studies of this approadiatiav
mixed results.

For patients who can’t have surgery, either because the cancer has spreadrtbedause
they are too sick from other serious medical conditions, chemo and radiation threrépgy a
main treatment options.

Because unresectable cancers can be hard to treat, taking part in a ghichatnewer
form of treatment may be a reasonable option.

Recurrent thymus cancer

When cancer comes back after treatment it is cafledrrent Recurrence can be local (in or
near the same place it started) or distant (spread to organs such as the live). or bone

Thymomas most often come back locally. Thymic carcinomas can also coknedteally
and in nearby lymph nodes, but they may also spread to liver, lungs, and bone.

Treatment for thymus cancer that has recurred (come back) affdrtieiatment depends on
the location of the recurrence and on what the original treatment was. If tineenee is not
too widespread, surgery may be an option and would offer the best chance for long-term
survival. But in most cases, the treatment options may be limited to radiatiapyttaerd/or
chemo. These treatments can often be effective in controlling the canadmia, although
they are very unlikely to result in a cure.

Because recurrent cancers can often be hard to treat, clinical trials tfpesaof treatment
may be a good option.



More treatment information for thymus cancer

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

The NCCN, made up of experts from many of the nation’s leading cancersgeletezlops
cancer treatment guidelines for doctors to use when treating patients afdes@ilable on
the NCCN website (www.nccn.org).

The NCI provides treatment guidelines via its telephone information center (1-800-4-
CANCER) and its website (www.cancer.gov). Detailed guidelines intefudeise by cancer
care professionals are also available on www.cancer.gov.

What should you ask your doctor about
thymus cancer?

It's important to have frank, open discussions with your cancer care teamwaheto
answer all of your questions, no matter how minor they might seem. For instancderconsi
these questions:

* What kind of thymic tumor do | have?

» Has my cancer spread beyond the thymus?

* What is the stage (extent) of my cancer, and what does that mean in my case?
» Can the tumor be removed with surgery (is it likely to be resectable)?

* Are there other tests that need to be done before we can decide on treatment?
* How much experience do you have treating this type of cancer?

* Should | get a second opinion?

» What treatment choices do | have? What do you recommend? Why?

» What's the goal of treatment?

» What risks or side effects are there to the treatments you suggest?

» What should | do to be ready for treatment?

* How long will treatment last? What will it involve? Where will it be done?

» How will treatment affect my daily activities?



* What are the chances my cancer will recur (come back) with these tnéatares?
» What would we do if the treatment doesn’t work or if the cancer recurs?
* What type of follow-up might | need after treatment?

In addition to these questions, be sure to write down some of your own. For instance, you
might want more information about recovery times so you can plan your work ssh@dul
you may want to ask about clinical trials for which you may qualify.

Keep in mind, too, that doctors are not the only ones who can give you information. Other
health care professionals, such as nurses and social workers, may have tretangswe
guestions. You can find more information about communicating with your health care team
in our documentalking With Your Doctor

What happens after treatment for thymus
cancer?

For most people with thymus cancer, treatment may remove or destroy the canc
Completing treatment can be both stressful and exciting. You may be relieveidho fi
treatment, but find it hard not to worry about cancer coming back. (When cancer amkes b
after treatment, it is callegcurrence) 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. Cumeat,
Living With Uncertainty: The Fear of Cancer Recurremgiges more detailed information
on this. It can be read online, or call us to have a free copy sent to you.

For other people, the cancer may never go away completely. These peppgjet megular
treatments with chemotherapy, radiation therapy, or other therapiesad&lptkeep the
cancer in check. Learning to live with cancer that does not go away canitdtdafid very
stressful. It has its own type of uncertainty. Our docunWhen Cancer Doesn’'t Go Away
talks more about this.

Follow-up care

When treatment ends, your doctors will still want to watch you closely. Ityswgortant to

go to all of your follow-up appointments. During these visits, your doctors Willjasstions
about any problems you may have and may do exams and lab tests or x-rays and scans to
look for signs of cancer or treatment side effects. Almost any caeegément can have side
effects. Some may last for a few weeks to months, but others can last theyoestlibé.

This is the time for you to talk to your cancer care team about any changeblen you

notice and any questions or concerns you have.



There is no widely agreed upon follow-up schedule for people with thymus cancer. Your
doctor will most likely want to see you fairly frequently (every couplmohths or so) at
first. The time between visits may be extended if there are no problems. Mestggét a
chest CT scan every six months for a couple of years, then yearly for 5 to 40 year

It's important to keep your 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.

Should your cancer come back, our docum@fiten Your Cancer Comes Back: Cancer
Recurrencecan give you information on how to manage and cope with this phase of your
treatment. You can get this document by calling 1-800-227-2345, or you can read it online.

Another concern is the possibility of developing a second type of cancer later amal Seve
studies have found that a person who has had thymoma is more prone than the average
person to develop other cancers, particularly lymphomas and sarcomas. Thefoeabimns
are not clear.

Seeing a new doctor

At some point after your cancer diagnosis and treatment, you may find yoeeself a new
doctor who does not know anything about your medical history. It's important thaeyou b
able to give your new doctor the details of your diagnosis and treatment. Gathega
details soon after treatment may be easier than trying to get them gbciona the future.
Make sure you have the following information handy:

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

* If you were treated with chemotherapy or other medicines, a list of your, dinugs
doses, and when you took them

» Copies of your CT scans (or other imaging tests) — these can often be sjaedy dn a
DVD, etc.

The doctor may want copies of this information for his records, but always keep foopies
yourself.



Lifestyle changes after having thymus cancer

You can’t change the fact that you have had cancer. What you can change is how tyau live
rest of your life— making choices to help you stay healthy and feel assyguacan. This

can be a time to look at your life in new ways. Maybe you are thinking about how twvenpr
your health over the long term. Some people even start during cancer treatment.

Making healthier choices

For many people, a diagnosis of cancer helps them focus on their health in waysythey ma
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 exercise. Maylmuld cut down

on alcohol, or give up tobacco. Even things like keeping your stress level under c@mytrol m
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 better and you will also be healthier.

You can start by working on those things that worry you most. Get help with thoseethat ar
harder for you. For instance, if you are thinking about quitting smoking and need help, call
the American Cancer Society for information and support at 1-800-227-2345. A tobacco
cessation and coaching service can help increase your chances of quittjogd.

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 canlilera.prou may not
feel like eating and lose weight when you don’t want to. Or you may have gairgid 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 theubemsh and keep

in mind that these problems usually get better over time. You may find it helgsstoah
portions every 2 to 3 hours until you feel better. You may also want to ask your eamer t
about seeing a dietitian, an expert in nutrition who can give you ideas on 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 stayanigeatlthy weight,
eating a healthy diet, and limiting your alcohol intake may lower your eisit humber of
types of cancer, as well as having many other health benefits. You can gatforonation
in our documeniutrition and Physical Activity During and After Cancer Treatment:
Answers to Common Questions



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 often doesn’t get beltiteestitFor
some people, fatigue lasts a long time after treatment, and can make it hlaearfoo t
exercise and do other things they want to do. But exercise can help reduce fitiglies
have shown that patients who follow an exercise program tailored to their perssnsafew
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 shodrfiiwn
situation. A person who has never exercised will not be able to take on the same amount of
exercise as a person who plays tennis twice a week. If you haven't beenraetfew years,

you will have to start slowly — maybe just by taking short 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 alone. Having
family or friends involved when starting a new activity program can ypuvethat extra 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 resthvelyearé 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 information on this topic, see
Fatigue in People With CancandAnemia in People With Cancérhe “Additional

resources for thymus cancer” section lists other documents to help you desibeieffects)

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 roldpmgeo lower
the risk of some cancers, as well as having other health benefits.



How does having thymus cancer affect your emotional health?

When treatment ends, you may find yourself overcome with many differenio@shothis

happens to a lot of people. You may have been going through so much during treatment that
you could only focus on getting through each day. Now it may feel like a lot ofistiuers

are catching up with you.

You may find yourself thinking about death and dying. Or maybe you’re more awtiwe of
effect the cancer has on your family, friends, and career. You may take aakeat {/our
relationship with those around you. Unexpected issues may also cause concertafag,ins
as you feel better and have fewer doctor visits, you will see your haadtheam less often
and have more time on your hands. These changes can make some people anxious.

Almost everyone who has been through cancer can benefit from getting somk type o
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 onl

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 mayolecht ease
talking one-on-one with a trusted friend or counselor. Whatever your source oftstseng
comfort, make sure you have a place to go with your concerns.

The cancer journey can feel very lonely. It is not necessary or good fav yryud 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 you arenitisoiean

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. You can also read our dodDiskess in
People with Canceor see the “Emotional Side Effects” section of our website for more
information.

If treatment for thymus cancer stops working

If cancer keeps growing or comes back after one kind of treatment, it islpdbat another
treatment plan might still cure the cancer, or at least shrink it enough toohelipe/longer
and feel better. But when a person has tried many different treatments aadd¢behas not
gotten any better, the cancer tends to become resistant to all tredtthentappens, it's
important to weigh the possible limited benefits of a new treatment against ii@gos
downsides. Everyone has their own way of looking at this.

This is likely to be the hardest part of your battle with cancer— when youwleavethrough
many medical treatments and nothing’s working anymore. Your doctor mayotfenew
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 thinkhabout t
odds of treatment having any benefit and how this compares to the possible riskke and s
effects. In many cases, your doctor can estimate how likely it is theroaiicrespond to
treatment you are considering. For instance, the doctor may say thatheoe ar radiation
might have about a 1% chance of working. Some people are still tempted to try thiss But
important to think about and understand your reasons for choosing this plan.

No matter what you decide to do, you need to feel as good as you can. Make sure you are
asking for and getting treatment for any symptoms you might have, such as orgpaiea
This type of treatment is callgzlliative care

Palliative care helps relieve symptoms, but is not expected to cure the diseassde given
along with cancer treatment, or can even be cancer treatment. The défesréa@urpose -

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

good as you can for as long as you can. Sometimes this means using drugs tthhelp wi
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, rajhtibe osed 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.

You can learn more about the changes that occur when curative treatment stopg, \aarki
about planning ahead for yourself and your family, in our docuniNsdsing the End of Life
andAdvance DirectivesYou can read them online or call us at 1-800-227-2345 to have free
copies mailed to you.

At some point, you might benefit from hospice care. This is special caregistthe person

rather than the disease; it focuses on quality rather than length of life. Mbsttone, it is

given at home. Your cancer may be causing problems that need to be managed, and hospice
focuses on your comfort. You should know that while getting hospice care often imeans t

end of treatments such as chemo and radiation, it doesn’t mean you can’'t have treatment f
the problems caused by your cancer or other health conditions. In hospice the focus of your
care is on living life as fully as possible and feeling as well as youtdhris difficult time.

You can learn more about hospice in our document celibsgpice Care

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

meaning. Pausing at this time in your cancer treatment gives you a ¢thaefaus on the

most important things in your life. Now is the time to do some things you've alwaysdva

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 research and treatment for
thymus cancer?

There is always research going on in the area of thymic tumors. Sciargist®king for
causes of thymic tumors, and doctors are working to improve treatments.

Because thymic tumors are relatively rare, more information frontalitrials is needed to
decide which treatments are best for each type and stage. For exampie Df
chemotherapy in treating thymomas is still being explored. In addition, eatnients are
being developed and tested.

Researchers are looking for more accurate ways of predicting thesaggness of each
tumor so that treatment can be more appropriately selected for each patient.

Some studies are looking to see if giving treatment with chemotherapy (cheohm) a
radiation before surgery can help patients with thymus cancer.

Removing or destroying all of the cancer cells is not the only considematiceating
patients with thymomas. Some paraneoplastic syndromes may persisttervémeaiimor
has been treated. Researchers are studying the causes of these syatldhmebest ways
to treat them.

While chemotherapy can often help shrink thymus cancers, it is not alwagtsvefend can
have serious side effects. Chemo drugs work by attacking rapidly groelisgwhich is the
main cause of their side effects. As researchers have learned more/ahbotakes cancer
cells different from normal cells, they have begun to develop drugs that tagget the
differences. Studies are now testing targeted therapies against adriberthymus. These
targeted therapies include anti-angiogenesis drugs (which affectstiajpbmiting their
blood supply) and anti-growth factor drugs (which interfere with substances sooee ca
cells make to stimulate their own growth). Some of these drugs are dh@iadyused to
treat other cancers, and are being studied for use against thymus.cEmesesinclude
cetuximab, erlotinib, and bevacizumab. Others being studied, such as cixutumumab,
milciclib and saracatinib are not yet approved to treat any type of cancer.

Octreotide is a non-chemo drug that can sometimes be helpful in treating thymeassc
Pasireotide is a similar drug that is now being studied to see if it may bal htpf

Additional resources for thymus cancer

More information from your American Cancer Society

Here is more information you might find helpful. You also can order free copies of our
documents from our toll-free number, 1-800-227-2345, or read them on our website,
www.cancer.org.



Dealing with diagnosis and tr eatment

Health Professionals Associated With Cancer Care
Talking With Your Doctor (also in Spanish)
After Diagnosis: A Guide for Patients and Families (also in Spanish)

Nutrition for the Person With Cancer During Treatment: A Guide for PatiadtsEamilies
(also in Spanish)

Coping With Cancer in Everyday Life (also in Spanish)

Family and caregiver concerns

Talking With Friends and Relatives About Your Cancer (also in Spanish)

Helping Children When A Family Member Has Cancer: Dealing With Diagr{atso in
Spanish)

What It Takes to Be a Caregiver

I nsurance and financial issues

In Treatment: Financial Guidance for Cancer Survivors and Their Faifalsgsin Spanish)

Health Insurance and Financial Assistance for the Cancer Patentr(@panish)

More on cancer treatments

Understanding Cancer Surgery: A Guide for Patients and Families (alsonistgpa
Understanding Radiation Therapy: A Guide for Patients and Familiesr{édgmnish)

Understanding Chemotherapy: A Guide for Patients and Families (also irsl9pani

Cancer treatment side effects

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

Distress in People With Cancer
Anxiety, Fear, and Depression
Nausea and Vomiting

Pain Control: A Guide for People With Cancer and Their Families (also in Spanish)



Get Relief From Cancer Pain
Pain Diary
Anemia in People With Cancer

Fatigue in People With Cancer

Books

Your American Cancer Society also has books that you might find helpful. Call+&0at
227-2345 or visit our bookstore online at cancer.org/bookstore to find out about costs or to
place an order.

National organizations and websites*
Along with the American Cancer Society, other sources of information and supgods:

National Cancer Institute (NCI)

Toll-free number: 1-800-4-CANCER (1-800-422-6237)
TYY: 1-800-332-8615

Website: www.cancer.gov

Their “Cancer Information Service” offers a wide variety of freguaate, up-to-date
information about cancer to patients, their families, and the general pubdicaad
help people find clinical trials in their area.

*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 calated-r
information and support. Call us B800-227-2345 or visit www.cancer.org.
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