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What is cancer?

The body is made up of trillions of living cellsoNnal body cells grow, divide, and die in an
orderly fashion. During the early years of a pelstife, normal cells divide faster to allow
the person to grow. After the person becomes ah,adast cells divide only to replace
worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body &tagrow out of control. There are many
kinds of cancer, but they all start because ofaftdentrol growth of abnormal cells.

Cancer cell growth is different from normal celbgith. Instead of dying, cancer cells
continue to grow and form new, abnormal cells. @arells can also invade (grow into)
other tissues, something that normal cells canaoGdowing out of control and invading
other tissues are what makes a cell a cancer cell.

Cells become cancer cells because of damage to DNA. is in every cell and directs all its
actions. In a normal cell, when DNA gets damagedctl either repairs the damage or the
cell dies. In cancer cells, the damaged DNA israpaired, but the cell doesn't die like it
should. Instead, this cell goes on making new ¢tkdsthe body does not need. These new
cells will all have the same damaged DNA as thst Giell does.

People can inherit damaged DNA, but most DNA damsigaused by mistakes that happen
while the normal cell is reproducing or by someghim our environment. Sometimes the
cause of the DNA damage is something obvious,digarette smoking. But often no clear
cause is found.

In most cases the cancer cells form a tumor. S@neers, like leukemia, rarely form
tumors. Instead, these cancer cells involve thedbnd blood-forming organs and circulate
through other tissues where they grow.

Cancer cells often travel to other parts of theyhedhere they begin to grow and form new
tumors that replace normal tissue. This procesalisd metastasis. It happens when the
cancer cells get into the bloodstream or lymph elessf our body.



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

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

Not all tumors are cancerous. Tumors that aren't cancer are called bamggn 8imors can
cause problems -- they can grow very large and press on healthy organsussd Biasthey
cannot grow into (invade) other tissues. Because they can't invade, theynélspread to
other parts of the body (metastasize). These tumors are almost netheeitening.

What is testicular cancer?

Testicular cancer typically develops in one or both testicles in young meia. highly
treatable and usually curable type of cancer.

The testicles (also called thestesa single testicle is calledtestig are part of the male
reproductive system. These 2 organs are each normally somewhat smaléegttiaball in
adult males and are contained within a sac of skin called the scrotum. The scrotam hang
beneath the base of the penis.

The testicles make the male hormone testosterone. They also produce spernce$pans
carried from the testicle through the vas deferens to the seminal vesicles tvdyeare
mixed with a fluid produced by the prostate gland. During ejaculation, spesnsastinal
vesicle fluid, and prostatic fluid enter the urethra, the tube in the center of theélpeagh
which both urine and semen leave the body.
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The testicles are made up of several types of,@ild each may develop into one or more
types of cancer. It is important to distinguishsthéypes of cancers from one another because
they differ in the ways they are treated and irrtheognosis (outlook).

Germ cell tumors

More than 90% of cancers of the testicle develogpeecial cells known as germ cells. These
are the cells that produce sperm. There are 2 ty@s of germ cell tumors (GCTSs) in men:
seminomasindnon-seminomaslhese 2 types occur about equally. Seminoma and n
seminoma cells look very different when seen umdeicroscope.

Some cancers contain both non-seminoma and semioelisaThese are treated as non-
seminomas because they grow and spread like nomseras.

Seminomas

Seminomas develop from the sperm-producing geria okthe testicle. The 2 main
subtypes of these tumors are classical (or typgahinomas and spermatocytic seminomas.
Doctors can tell them apart by how they look urtlermicroscope.

Classical seminoma: More than 95% of seminomas are typical. Thesellysoecur in men
when they are between 25 and 45.

Spermatocytic seminoma: This rare type of seminoma tends to occur in ohden. The
average age of men diagnosed with spermatocytimsanma is about 65. Spermatocytic
tumors tend to grow more slowly and are less likelgpread to other parts of the body than
classical seminomas.



Some seminomas can increase blood levels of a protein called human chorionic gomadotropi
(HCG). HCG can be detected by a simple blood test and is considered a tumor ararker f
certain types of testicular cancer. It can be used for diagnosis and to @hexdpbnse to

therapy.

Non-seminomas

This type of germ cell tumor usually occurs in men between their late teens lgrDsar
There are 4 main types of non-seminoma tumors:

* Embryonal carcinoma
* Yolk sac carcinoma

» Choriocarcinoma

* Teratoma

Most tumors are mixed with at least 2 different types, but this does not chaatgestre All
non-seminoma germ cell cancers are treated the same way.

Embryonal carcinomas: This type of non-seminoma is present to some degree in about
40% of testicular tumors, but pure embryonal carcinomas occur only 3% to 4% of the time.
When seen under a microscope, these tumors can look like tissues of very earbsembry
This type of non-seminoma tends to grow rapidly and spread outside the testicleoahbry
carcinoma can increase blood levels of a tumor marker protein called aipjatein

(AFP), as well as HCG.

Yolk sac carcinomas. These are so named because their cells look like the yolk sac of an
early human embryo. Other names for this cancer include yolk sac tumor, endsieunal
tumor, infantile embryonal carcinoma, or orchidoblastoma.

Yolk sac carcinoma is the most common form of testicular cancer in children. Wien the
occur in children, these tumors usually are treated successfully. But wikesagdlimors

develop in adults, they are of more concern, especially if they are "pureis(ttiegt tumor

does not contain other types of non-seminoma cells). Yolk sac carcinomas respondlvery we
to chemotherapy, even if they have spread. This type of tumor almost alwagsésdoéood
levels of AFP.

Choriocarcinomas. This is a very rare and aggressive type of testicular cancer that occurs in
adults. These cancers are likely to spread rapidly to distant organs of thenbhdimg the

lungs, bone, and brain. Pure choriocarcinoma does not often occur in the testicles. More
often, choriocarcinoma cells are present with other types of non-seminomin eethixed

germ cell tumor. This type of tumor increases blood levels of HCG.

Teratomas: Teratomas are germ cell tumors with areas that, when seen under the
microscope, look like each of the 3 layers of a developing embryo: the endoderm (innermos



layer), mesoderm (middle layer), and ectoderm (outer layer). The 3 mairofythese
tumors are the mature teratoma, immature teratoma, and teratoma withamialig
transformation. Pure teratomas do not increase AFP or HCG levels.

Mature teratomasire tumors formed by cells similar to cells of adult tissues. They are
generally benign and rarely spread to nearby tissues and distant parts ofythEhegdcan
usually be cured with surgery.

Sometimes deposits of mature teratoma are found after chemotherapy aotrea
seminomatous mixed germ cell tumor is finished. These may be the part of altatvoad

left behind after chemotherapy has killed the other components of the tumors. Sorte expe
believe that chemotherapy can change other types of non-seminoma intoderatom

Immature teratomaare less well-developed cancers with cells that look like those of an
early embryo. Unlike mature teratomas, this type is more likely to growinuade)
surrounding tissues and to spread (metastasize) outside the testiclalfiocaometimes
recur (come back) years after treatment.

Teratoma with malignant transformatias a very rare cancer. These cancers have some
areas that look like mature teratomas but have other areas where theveelisdwmne a type
of cancer that develops outside of the testicle, in tissues such as musolEspfikhe lungs
or intestines, or the brain.

Carcinomain situ

Testicular germ cell cancers may begin as a non-invasive form of thealssdked
carcinoma in sityCIS) orintratubular germ cell neoplasiaCarcinoma in situ may not
always progress to invasive cancer. Researchers have estimatedahdaake about 5 years
for CIS to progress to the invasive form of germ cell cancer.

It is hard to find CIS before it develops into invasive cancer because it gemarshs no
symptoms and often does not form a lump that you or the doctor can feel. The only way to
diagnose testicular carcinoma in situ is to have a biopsy (a procedure that rernesias a
sample and looks at it under a microscope). Some cases are found incidentaltyddytpc

in men who have a testicular biopsy for some other reason, such as infertility.

Experts don't agree about the best treatment for CIS. Since CIS doesrst lahwame an
invasive cancer, many doctors in this country consider observation (watchfuigy&itibe
the best treatment option.

When a testicular tumor like CIS becomes invasive, its cells are no longer st

seminiferous tubules (where sperm cells are formed) but have grown into aiberres of

the testicle. These cancer cells can then spread either to the lymph nakdé&am-shaped
collections of white blood cells that fight infection) through lymphatic char{field-filled

vessels that connect the series of lymph nodes), or through the blood circulation to ather part
of the body.



Stromal tumors

Tumors can also develop in the supportive and hormone-producing tissues, or stroma, of the
testicles. These tumors are known as gonadal stromal tumors. They makethpries)o of

adult testicular tumors but up to 20% of childhood testicular tumors. The 2 main types are
Leydig cell tumors and Sertoli cell tumors.

L eydig cell tumors

These generally benign tumors develop from the Leydig cells in theads@tinormally

produce male sex hormones (androgens like testosterone). Leydig cell tumdeseap in

both adults (75% of cases) and children (25% of cases). They often produce androgens but
sometimes produce estrogens (female sex hormones).

Most Leydig cell tumors do not spread beyond the testicle and are cured with sBugery.
sometimes these tumors do spread to other parts of the body. If they do metastysiiz

cell tumors have a poor prognosis because they usually do not respond well to chemotherap
or radiation therapy.

Sertoli cell tumors

These tumors develop from normal Sertoli cells, which support and nourish the sperm-
producing germ cells. Like the Leydig cell tumors, they are usuallgbeBut if they
spread, they usually don’t respond to chemotherapy and radiation therapy.

Secondary testicular tumors

Secondary testicular tumors start in another organ and then spread to the ltgstigheama

is the most common secondary testicular cancer. Testicular lymphoma isamoneis than
primary testicular tumors in men older than 50. Their prognosis depends on the type and
stage of lymphoma. The usual treatment is surgical removal, followed byioadiad/or
chemotherapy. In boys with acute leukemia, the leukemia cells can sometimestimor

in the testicle.

Cancers of the prostate, lung, skin (melanoma), kidney, and other organs also camspread t
the testicles. The prognosis for these cancers is usually poor becausaiicese generally
spread widely to other organs as well. Treatment depends on the specifitdgpees.

What are the key statistics about testicular
cancer?

The American Cancer Society's most recent estimates for the United &tatfor 2012:



» About 8,590 new cases of testicular cancer will be diagnosed.
» About 360 men will die of testicular cancer.

The rate of testicular cancer has been increasing in the United &tdtesany other
countries. The increase is mostly in seminomas. Experts have not been able todimsl reas
for this increase. Lately, the rate of increase has slowed.

Testicular cancer is not common; a man's lifetime chance of developirghastancer is
about 1 in 270. Because treatment is so successful, the risk of dying from thissaecegr
low: about 1 in 5,000.

What are the risk factors for testicular cancer?

A risk factor is anything that changes your chance of getting a disedsas cancer.
Different cancers have different risk factors. For example, exposingos&irong sunlight is
a risk factor for skin cancer. Smoking is a risk factor for many cancers. Baghravisk
factor, or even several, does not mean that you will get the disease. Just as haskig no r
factors doesn't mean you won't get the disease.

Scientists have found few risk factors that make a man more likely to developlées
cancer. Even if a man has one or more risk factors for this disease, it is imposkiimes
for sure how much that risk factor contributes to developing the cancer. Also, nmogitime
testicular cancer do not have any of the known risk factors.

Undescended testicle

One of the main risk factors for testicular cancer is a condition caNgdorchidism or
undescended testicle(s). This means that one or both testicles fail to move su@the
before birth. Males with cryptorchidism are several times more likelytteegtcular cancer
than those with normally descended testicles.

Normally, the testicles develop inside the abdomen of the fetus and they go down (descend
into the scrotum before birth. In about 3% of boys, however, the testicles do not mbke it al
the way down before the child is born. Sometimes the testicle remains in the abttome

other cases, the testicle starts to descend but remains stuck in the groin area.

Most of the time, undescended testicles continue moving down into the scrotum during the
child's first year of life. If the testicle has not descended by the trhédais a year old, it
probably won't go down on its own. Sometimes a surgical procedure knamschaspexyis
needed to bring the testicle down into the scrotum.

The risk of testicular cancer may be somewhat higher for men whoseetssiptd in the
abdomen as opposed to one that has descended at least partway. Most cancers develop in the
undescended testicle, but about 1 out of 4 cases occur in the normally descended testicle.



Based on these observations, some doctors conclude that cryptorchidism doedy't actual
cause testicular cancer but that there is something else that leads totlmtatesncer and
abnormal positioning of one or both testicles.

Orchiopexy done when a child is younger may be more likely to reduce the riskcflées
cancer than surgery that is done when the child is older. But the best time to do thjsisurge
not clear. Experts in the United States recommend that orchiopexy be done saibre after
child's first birthday for reasons (such as fertility) that are noteel# cancer.

Family history

A family history of testicular cancer increases the risk. If a marthedisease, there is an
increased risk that one or more of his brothers or sons will also develop it. But only about 3%
of testicular cancer cases are actually found to occur in families. Moswithetesticular

cancer do not have a family history of the disease.

HIV infection

Some evidence has shown that men infected with the human immunodeficiency virus (HIV)
particularly those with AIDS, are at increased risk. No other infectionsbieareshown to
increase testicular cancer risk.

Carcinoma in situ

This condition, described in the section called "What is testicular candees' not produce
a mass or cause any symptoms. It isn't clear how often carcinoma in Siyun(@le testicles
progresses to cancer. In some cases, CIS is found in men who have a testiculao biopsy
evaluate infertility or have a testicle removed because of cryptorchidischonid in Europe
are more likely than the doctors in this country to look for CIS. This may be whigtied
for diagnosis and progression of CIS to cancer are lower in the United States parts of
Europe. Since we don’'t know how often CIS becomes true (invasive) cancer, itean’t cl
that treating CIS is a good idea. Some experts think that it may be bet&t emdisee if the
disease gets worse or becomes a true cancer. This could allow many merSwara@id
the risks and side effects of treatment. Radiation or surgery (to remoestibke} is used to
treat CIS.

Cancer of the other testicle

A personal history of testicular cancer is another risk factor. About 3% or 4%noivhte
have been cured of cancer in one testicle will eventually develop cancer in theesiiloks.



Age

About half of testicular cancers occur in men between the ages of 20 and 34. But #ris canc
can affect males of any age, including infants and elderly men.

Race and ethnicity

The risk of testicular cancer among white men is about 5 times that of blackteroee

than 3 times that of Asian-American and American Indian men. The risk for
Hispanics/Latinos falls between that of Asians and non-Hispanic/Latinoswiiite reason

for these differences is not known. Worldwide, the risk of developing this diseagbesthi
among men living in the United States and Europe and lowest among men living inoAfrica
Asia.

Body size

Some studies have found that the risk of testicular cancer is somewhat higiienant but
other studies have not.

Unproven or controversial risk factors

Prior trauma to the testicles and recurrent actions such as horseback ridingpjpeaotto
be related to the development of testicular cancer.

Most studies have not found that strenuous physical activity increases testder risk.
Being physically active has been linked with a lower risk of several othmasfof cancer as
well as a lower risk of many other health problems.

Do we know what causes testicular cancer?

The exact cause of most cases of testicular cancer is not known. But sdavistsund
that the disease is linked with a number of other conditions, which are described in the
section called "What are the risk factors for testicular can@egtéat deal of research is
being done to learn more about the causes.

During the past few years, researchers have learned a lot about cemgesdina
chromosomes and DNA that may cause normal testicular germ cells to develogrmtoed
tumors. Chromosomes are long strands of DNA and protein that carry genetiaiidarm
about inherited traits. Each sperm or egg cell has half as many chromosomes lasdythe
cells. So when the sperm and egg combine, the resulting embryo has a normal number of
chromosomes, half of which are from each parent. This is why we tend to look like our
parents.



Meiosisis the process by which germ cells with 46 chromosomes develop into sperm or egg
cells with 23 chromosomes. Testicular germ cell tumors may form when sogatinormal
happens during meiosis. Instead of forming normal sperm cells with 23 chromosibd@s, a
chromosomes remain. Usually, these chromosomes become unstable and progreseively
abnormal in their shape and number (often between 69 and 82) as the cells continue to
divide. Testicular cancer cells often have extra copies of a part of chnoradso(this is

called isochromosome 12p). Scientists are studying DNA from this chromosdeaert

more about exactly what goes wrong during meiosis and how this might be pdemente
reversed.

Several other abnormal chromosomes and changes in the factors that regudatesioel|
and the cell cycle have been associated with testicular cancer, both inszamich& humans.
All of these changes are being studied to find the true causes of testiagkr. ca

Can testicular cancer be prevented?

Many men with testicular cancer have no known risk factors. And some of the known risk
factors, such as undescended testicles, white race, and a family hist@ylsktse, are
unavoidable. For these reasons, it is not possible now to prevent most cases of tleis diseas

It is wise to correct cryptorchidism in male children, but experts disagitae changes the

child's risk for testicular cancer. It does seem that correctipgarghidism earlier in life is

better than waiting until puberty for reasons like fertility and body imaggh&more,

someone who knows that he has a risk factor such as cryptorchidism may be motivated to be
more watchful and to practice testicular self-exam to allow an eaidignasis (see the

section called "Can testicular cancer be found early?").

Can testicular cancer be found early?

Most testicular cancers can be found at an early stage. In some men, gadfatemancers
cause symptoms that lead them to seek medical attention. Most of the time a lump on the
testicle is the first sign. Unfortunately, however, some testiculaecantay not cause
symptoms until after they have reached an advanced stage.

Most doctors agree that examining a man's testicles should be part of a gersecal phy
exam. The American Cancer Society (ACS) recommends a testicularasxaant of a
routine cancer-related checkup.

The ACS advises men to be aware of testicular cancer and to see a doctorajgifitiaey
find a lump in a testicle. Because regular testicular self-exams have natbdeed enough
to show they reduce the death rate from this cancer, the ACS does not have a
recommendation on regular testicular self-exams for all men. Howeves, dmetors
recommend that all men do monthly testicular self-exams after puberty.



Each man has to decide for himself whether or not to examine his testiclesy;nsmthl
instructions for testicular exams are included in this section. If you haaéncesk factors
that increase your chance of developing testicular cancer (such as arenddddesticle,
previous germ cell tumor in one testicle, or a family history), you should seriarsider
monthly self-exams and talk about it with your doctor.

Testicular self-exam

The best time for you to examine your testicles is during or after a batbwers when the
skin of the scrotum is relaxed.

* Hold the penis out of the way and examine each testicle separately.

* Hold the testicle between your thumbs and fingers with both hands and roll it gently
between the fingers.

* Look and feel for any hard lumps or nodules (smooth rounded masses) or any change in
the size, shape, or consistency of the testes.

You should be aware that each normal testis has an epididymis, which can feelrlde a s

bump on the upper or middle outer side of the testis. Normal testicles also contain blood
vessels, supporting tissues, and tubes that conduct sperm. Some men may confusé these wit
cancer at first. If you have any concerns, ask your doctor.

A testicle can get larger for many reasons other than cancer. Fluidlt=ot around the

testicle to form a benign condition called a hydrocele. Other times, the nehestesticle

can dilate and cause enlargement and lumpiness around the testicle. Thid & calle

varicocele. To be sure you have one of these conditions and not a tumor; you need to have a
doctor examine you. The doctor may order an ultrasound exam (see the section, "How is
testicular cancer diagnosed?"). This is an easy and painless way of findingra t

If you choose to examine your testicles, you will become familiar with wharmal and
what is different. Always report any changes to your doctor without delay.

How is testicular cancer diagnosed?

Signs and symptoms of testicular cancer

In most testicular cancer cases, men have a lump on a testicle or thagtmayhe testicle
is swollen or larger. Sometimes the lump causes pain, but most of the time it igwdt pa
Men with testicular cancer may mention a feeling of heaviness or achinglowire
abdomen or scrotum.

In rare cases, men with germ cell cancer notice their breasts are baxe @rown. This
symptom occurs because certain types of germ cell tumors secrete higlotevbormone



called human chorionic gonadotropin (HCG), which stimulates breast development. Blood
tests can measure HCG levels. These tests are important in diagnosis, atayfioow-up
of some testicular cancers.

Like germ cell tumors, Leydig cell tumors and Sertoli cell tumors can alssea lump in

the testicle. Leydig cell tumors can produce androgens (male sex horrapesspgens
(female sex hormones). These hormones may cause symptoms that provide bkies to t
correct diagnosis. Breast growth or loss of sexual desire is a symptormrmogeasproducing
tumors. Androgen-producing tumors may not cause any specific symptoms in men, but in
boys they can cause growth of facial and body hair at an abnormally early age

Even when testicular cancer has spread to other organs, only about 1 man in 4 may have
symptoms. Lower back pain can be a sign that the cancer has spread to the lyraph node

the abdomen. If the cancer has spread to the lungs, the man may notice troublegbreathi
(shortness of breath), chest pain, or a cough. Sometimes the man may even cough up blood.
Occasionally men will have abdominal pain, either from enlarged lymph nodes orasistast
(spread) to the liver. In rare cases, testicular cancer spreads to tharuar@ian cause

headaches.

Some men with testicular cancer have no symptoms at all, and their cancer is fongd duri
medical testing for other conditions. Sometimes imaging tests done to findube of
infertility can uncover a small testicular cancer.

A number of non-cancerous conditions, such as testicle injury or inflammation, can produce
symptoms similar to those of testicular cancer. Inflammation of theleetnown as

orchitis) and inflammation of the epididymisgieidymitig can cause swelling and pain of

the testicle. Both of these can be caused by viral or bacterial infections uhtgsnairus

causes orchitis in about 1 man in 5 who contracts mumps as an adult.

If you have any of the signs or symptoms described above, see your doctor withaut delay
Many of these symptoms are more likely to be caused by something otheisticateate
cancer. But if a tumor is the cause, the sooner you get an accurate diagnssignéne/ou

can start treatment and the more effective your treatment is likely Embenore

information, see our document called | Have Testicular Cancer?

Medical history and physical exam

If you have signs or symptoms that may suggest testicular cancer, yourwdtici@nt to

take a complete medical history to check for risk factors and symptoms. Duynimygiaal

exam, the doctor will feel the testicles for swelling or tenderness atitefgize and location

of any lumps. The doctor will also examine your abdomen, lymph nodes, and other parts of
your body carefully, looking for any signs the tumor has spread. Often the mdgtiksexam

are normal aside from the testicular abnormalities.



Ultrasound of the testicles

An ultrasound can help doctors tell if a lump is solid or filled with fluid. This testamewd

waves to produce images of internal organs. A transducer (wand-like instruméstjhe

sound waves and picks up the echoes as they bounce off the organs. A computer processes
the pattern of echoes to produce an image on a monitor. The echoes from most tumors differ
from those of normal tissues. These patterns of echoes also can help distinguisipssme t

of benign and malignant tumors from one another.

This is an easy test to have and it uses no radiation, which is why it is often used to look at
developing fetuses. You simply lie on your back on a table and a technician moves the
transducer along the skin of the scrotum. Usually, the skin is first lubrigattedel. The

pattern of echoes reflected by tissues can be used to distinguish certain benigonsondit
(like hydrocele or varicocele), from a solid tumor that could be a cancke. lifitnp is solid,

then it may be a cancer and the doctor may recommend further tests or even surgery to
remove the tumor.

Blood tests for tumor markers

Some blood tests can help diagnose testicular tumors. Many testicular canpstieslsgh
levels of certain proteins, such as alpha-fetoprotein (AFP) and human chorionic gogmadotr
(HCG). When these proteins (called tumor markers) are in the blood, it suggedterin t

a testicular tumor. A tumor may also increase the levels of an enzyee lealiate
dehydrogenase (LDH). However, LDH levels can also be increased in oasdither than
cancer.

Non-seminomas often raise AFP and/or HCG levels. Pure seminomas occasasally r
HCG levels but never AFP levels, so any increase in AFP means that the tgragrdra
seminoma component. (Tumors can be mixed and have areas of seminoma and non-
seminoma.) A high LDH often (but not always) indicates widespread diseatssi. &et
Leydig cell tumors do not produce these substances. The levels of these proyeias bea
elevated if the tumor is small.

These tests also sometimes help estimate how much cancer is presentate ¢val
response to therapy, and to make sure the tumor has not returned. For more information on
tumor markers, see the section called "How is testicular cancer staged?"

Surgery to diagnose testicular cancer

If the doctor sees a solid tumor on ultrasound, he or she will recommend surgery to remove it
as soon as possible. The surgeon will try to remove the entire tumor along wittithe te

and spermatic cord. The spermatic cord contains blood and lymph vessels that amy
pathways for testicular cancer to spread to the rest of the body. To lessen tieetichan

cancer cells will spread, these vessels are tied off early in the operdti®is best done by



operating through an incision (cut) in the groin. This operation is catliedieal inguinal
orchiectomy

The entire specimen is sent to the lab, where a pathologist (a doctor spegialiaboratory
diagnosis of diseases) examines the tissue under a microscope. If elis@eqresent, the
pathologist sends back a report describing the type and extent of the cancer.

In rare cases, when a diagnosis of testicular cancer is uncertain, thierdagtbiopsy the
testicle before removing it. This is done in surgery. During this operation, theosumakes
a cut in the groin, withdraws the testicle from the scrotum, and examinesauwiutting
the spermatic cord. If suspicious tissue is seen, a portion of the tissue is remsbved a
immediately looked at by the pathologist. If cancer is found, the testicle amiagjpecord
are removed. If the tissue is not cancerous, the testicle can often be returnexttottime,
and treatment will be surgery to remove only the tumor or the use of appropriatenesedic

If the diagnosis of cancer is made, your doctor will order other imaging aeste if it has
spread outside of the testicle.

Imaging tests

Chest x-ray

This is a plain x-ray of your chest and can be taken in any outpatient settingst nssdone

to see if your cancer has spread to your lungs or the lymph nodes in the middle area of the
chest known as thaediastinumlf the x-ray result is normal, you probably don't have cancer
in your lungs. But most doctors feel a computed tomography (CT) scan carjuzkgee

whether the cancer has spread to the chest.

Computed tomography 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 conventicnalaxCT
scanner takes many pictures of the part of your body being studied as itaobates you. A
computer then combines these pictures into an image of a slice of your body.

CT scans are helpful in staging the cancer. They can help tell if yocerdaas spread into
your lymph nodes, lungs, liver, or other organs.

Before the scan, you may be asked to drink a contrast solution and/or get an intraxénous (|
injection of a contrast dye that helps better outline abnormal areas in the body. Yoaeda
an IV line to inject the contrast dye.

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 evdedgacany contrast
material used for x-rays or if you have an allergy to shellfish.

You need to lie still on a table while the scan is being done. During the test, thetatas
in and out of the scanner, a ring-shaped machine that completely surrounds the table. You
might feel a bit confined by the ring you have to lie in while the pictureseang taken.

CT scans are sometimes used to guide a biopsy needle precisely into a suspastadis
For this procedure, calledGr-guided needle biopsyou remain on the CT scanning table
while a radiologist advances a biopsy needle through the skin toward the location of the
mass. CT scans are repeated until the doctors are confident that the neddia thevmass.
A fine needle biopsy sample (tiny fragment of tissue) or a core needle bappleqa thin
cylinder of tissue) is removed and examined under a microscope.

M agnetic resonance imaging scan

Like CT scans, magnetic resonance imaging (MRI) scans provide detadlgdsraf soft
tissues in the body. But MRI scans use radio waves and strong magnets insteagbof x
The energy from the radio waves is absorbed and then released in a pattern fotimeed by
type of tissue and by certain diseases. A computer translates the patéetio @faves given
off by the tissues into a very detailed image of parts of the body. A contrastahratght be
injected just as with CT scans but is used less often.

MRI scans are particularly helpful in examining the brain and spinal cord.

MRI scans are a little more uncomfortable than CT scans. First, they take{oofjen 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 spaces. Special, more open MRI machineg wat hel
this if needed. The MRI machine makes buzzing and clicking noises that you may find
disturbing. Some places will provide earplugs to help block this out.

Positron emission tomography scan

For a positron emission tomography (PET) scan, radioactive glucose) (suggected into
the patient's vein. The amount of radioactivity is very low. Cancers use sudafaster
than normal tissues so the cancer cells in the body absorb large amountsdibtwtiva
substance. A special camera can then be used to create a picture of areaaativiidin
the body. The picture is not finely detailed like a CT or MRI scan, but it can provifelhel
information about your whole body.

This test can be helpful for spotting small collections of cancer cells.diristenes useful

for looking at enlarged lymph nodes that remain after chemotherapy. A PET scanlpnay he
the doctor decide if they contain scar tissue or active tumor. Often the BETS ®ombined
with a CT scan. This helps decide if abnormalities seen on the CT scan areocancer
something else.



PET scans are often more useful for seminoma than for the non-seminoma typewétesti
cancer, and so are less often used in patients with non-seminoma.

How is testicular cancer staged?

Staging is the process of finding out how far the cancer has spread. In additgis tséel
to diagnose testicular cancer, imaging tests and blood tests are also usedrtimed¢he
stage.

The stage of your cancer is very important for planning your treatmemiséinthting your
prognosis (outlook). If you have testicular cancer, ask your cancer aar¢dexplain
staging in a way that you can understand. Knowing all you can about staginuulétke a
more active role in making decisions about your treatment.

The TNM staging system

A staging system is a standardized way for your cancer care team t@aszenamd describe
the extent of your cancer. Testicular cancer is staged using the TNivhsyst&ted by the
American Joint Committee on Cancer (AJCC).

The staging system of testicular cancer contains 4 key pieces of itiftorma
* T refers to how much the primary tumor has spread to tissues next to the testicle.
* N describes how much the cancer has spread to regional (nearby) lymph nodes.

* M indicates whether the cancer has metastasized (spread to distant lympbrraides
organs of the body).

 Sindicates the serum levels of certain proteins (tumor markers) thataiecpd by
some testicular cancers.

Additional letters or numbers appear after T, N, M, and S to provide more details aitout ea
piece of information. The numbers 0 through 4 indicate increasing severity. {Ene 'let’

after the T stand for in situ, which means the tumor is contained in one place and has not yet
penetrated to a deeper layer of tissue. The letter X after T, N, M, or S tnaanst be

assessed" because the information is not known.

Primary tumor (T)

TX: The primary tumor cannot be assessed
TO: There is no evidence of primary tumor

Tis. Carcinoma in situ (noninvasive cancer cells)



T1: The tumor has not spread beyond the testicle and the narrow tubules next to the testicl
where sperm undergo final maturation (epididymis). Cancer cells areumut inside blood
vessels or lymph vessels next to the tumor. The cancer may have grown throungletrthe i
layer surrounding the testicle (tunica albuginea) but not the outer layemgptres testicle
(tunica vaginalis).

T2: Similar to T1 except that the cancer has spread to blood or lymph vessels neaothe t
or the tunica vaginalis

T3: The tumor is growing into the spermatic cord (which contains blood vessels, lymph
vessels, nerves, and the vas deferens)

T4: The tumor is growing into the skin surrounding the testicles (scrotum)
Regional lymph nodes (N)
NX: Regional (nearby) lymph nodes cannot be assessed

NO: No spread to regional lymph nodes is seen on x-rays

N1: There is spread to at least one lymph node, but no lymph node is larger than 2 cm (about
3/4 inch) in any dimension

N2: There is spread to at least one lymph node that is larger than 2 cm but is not bigger than
5 cm (2 inches) in any dimension

N3: There is spread at least one lymph node that is larger than 5 cm in any dimension
If the lymph nodes were taken out during surgery, there is a slightly difidesssification:
pNX: Regional (nearby) lymph nodes cannot be assessed

pNO: There is no spread to regional lymph nodes

pN1: There is spread to 1 to 5 lymph nodes, with no lymph node larger than 2 cm (about 3/4
inch) across in greatest dimension

pN2: There is spread to at least one lymph node that is bigger than 2 cm but not larger than 5
cm; OR spread to more than 5 lymph nodes that aren't bigger than 5 cm; OR the cancer is
growing out the side of the lymph node

pN3: There is spread to at least one lymph node that is bigger than 5 cm

Distant metastasis (M)

MO: There is no distant metastasis (no spread to lymph nodes outside the area of the tumor or
other organs, such as the lungs)

M 1: Distant metastasis is present



* M1la: The tumor has metastasized to distant lymph nodes or to the lung

* M1b: The tumor has metastasized to other organs, such as the liver, brain, or bone

Serum tumor markers(S)

LDH (Ulliter) HCG (mlU/ml) AFP (ng/ml)
SX  |Marker studies not available or not performed.
SO Normal Normal Normal
S1*  |<1.5 x Normal <5,000 <1,000
S2+ |1.5-10 x Normal 5,000 - 50,000 1,000 - 10,000
S3+ |>10 x Normal >50,000 >10,000

Note: Normal values vary between laboratories. Gheith your doctor for your specific ranges.

LDH = lactate dehydrogenase (measured in Unitsliper [U/liter])

HCG = human chorionic gonadotropin (measured inliphiiternational Units per milliliter [mIU/ml])

AFP = alpha-fetoprotein (measured in nanograms pdliliter [ng/ml])

< Means less than; > means more than.

*All the markers must be in the stated range tadasidered S1

+Only one marker needs to be in the stated randsetoonsidered S2 or S3




Stage grouping

Using the TNM staging system, the descriptions of the tumor, lymph nodes, netastds
serum markers are combined in a process called stage grooipisgjgn a stage using
Roman numerals.

Stage T N M S
Stage 0 Tis (in situ) NO MO SO
Stage | T1-T4 NO MO SX
Stage IA T1 NO MO SO
Stage 1B T2-T4 NO MO SO
Stage IS Any T NO MO S1-S3*
Stage |l Any T N1-N3 MO SX
Stage 1A Any T N1 MO S0-S1
Stage 11B Any T N2 MO S0-S1
Stage IIC Any T N3 MO S0-S1
Stage Il Any T Any N M1 SX
Stage IlIA Any T Any N Mla S0-S1
Any T N1-N3 MO S2
Stage 111B
Any T Any N M1la S2
Any T N1-N3 MO S3
Stage IlIC Any T Any N Mla S3
Any T Any N M1b Any S

* For stage IS, tumor markers are measured after the testicle has begademwth surgery
(for all other stages, the values obtained before surgery are used).



Inter national Germ Cell Cancer Consensus Group Classification

Another application of the TNM system used for more advanced disease takesoniat ac
the tumor markers (measured after surgery) and where the cancer hdslsplassifies the
cancer as good, intermediate, or poor prognosis (outlook). Some doctors give more
aggressive chemotherapy regimens to patients who are in a higher-riskzateg

Mediastinal primary A
OR

Any high markers:
AFP >10,000

HCG > 50,000
LDH > 10 x normal

11C

Risk Status |Non-seminoma Stages | Seminoma Stages
Good No non-lung spread* IS (S1) |No non-lung spread* [IIC
prognosis | ANp Some |AFP normal** A
(outlook) _ A B. C
All good markers: i HCG and LDH can be |1lIB
AFP < 1,000 some jany level e
HCG < 5,000 A
LDH < 1.5 x normal
Intermediate | No non-lung spread*|IS (S2) |Non-lung spread* [1IC with non-
prognosis | AND Some  |AFP normal** lung spread*
Any intermediate B HCG and LDH can be
markers: any level
AFP 1,000 -10,000
HCG 5,000 - 50,000
LDH 1.5 -10x
normal
Poor Non-lung spread* |IS (S3) |None
prognosis | o Some |(seminoma is never

classified as poor
outlook)

*Spread to non-lung sites such as the brain orlyenerally indicates a poorer prognosis (outlook).

AFP = alpha-fetoprotein; HCG = human chorionic gatwropin; LDH = lactate dehydrogenase

< Means less than; > means greater than.



+Tumor found in the mediastinum, not the testiakethe primary site.

**Seminoma should not cause the AFP level to 8sdf the AFP level is not normal, the tumor is agiure
seminoma and should be considered a non-seminoma

Recurrent disease

Recurrent disease means that the cancer has come back (recurrédadftemt. Testicular
cancer may recur in the testicle (if it was not removed during surgerypaother part of
the body.

Testicular cancer survival rates

Survival rates are often used by doctors as a standard way of discussisgnésggognosis
(outlook). Some patients with cancer may want to know the survival statistics foe jpeopl
similar situations, while others may not find the numbers helpful, or may even nabwant
know them. If you decide that you don’t want to know them, stop reading here and skip to
the next section.

The 5-year survival rate refers to the percentage of patients who livetdh kgzars after
their cancer is diagnosed. Of course, many people live much longer than 5 yeararfgnd m
are cured).

Five-year relative survival rates assume that some people will die ofcailezs and
compare the observed survival with that expected for people without the cancer. This is a
better way to see the impact of the cancer on survival.

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

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

factors may affect a person's outlook, such as your age and how well the eapoeds to
treatment. Your doctor can tell you how the numbers below may apply to you, as he or she is
familiar with the aspects of your particular situation.

The survival statistics below come from the National Cancer InstiGteiillance,

Epidemiology, and End Results (SEER) database, and are based on patients who were
diagnosed with testicular cancer between 2001 and 2007. The SEER database does not divide
survival rates by AJCC stage. Instead, this database divides cancers intortte\ysatages:
localized, regional, and distant. Localized means that the cancer is onipgro the

testicle. This includes most AJCC stage | tumors (stage O caneerstancluded in these

statistics). Regional means that the cancer has spread to nearby lymph niedas®rThis

includes T4 tumors and cancers with lymph node spread (all stage 1l cancers arstagmnm



[1IB and IlIC cancers). Distant means that the cancer has spread ts @rggmph nodes
away from the tumor, such as all M1 cancers (which can be stage IlIA, HIBC@r

Stage 5-Year Relative
Survival Rate

Localized 99%

Regional 96%

Distant 72%

The 5-year relative survival rate for all men with this cancer is 95%. Mor&@t3000 men
in the United States have survived testicular cancer.

For more advanced testicular cancer (stages besides IA and tBjicstaxist for survival
by risk group. These look at overall survival, and so don’t take into account deaths from
other causes.

Risk 5-Year

Group Survival Rate
Good 91%
Prognosis

Intermediate 79%
Prognosis

Poor 48%
Prognosis

These survival rates are taken from a study of patients treated more trear28go0.
Survival is likely to be better today.

How is testicular cancer treated?

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



The treatment information in this document is 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 yadaetor.

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

Making treatment decisions

In recent years, much progress has been made in treating testicular 8angieal methods
have been refined, and doctors know more about the best ways to use chemotherapy and
radiation to treat different types of testicular cancer.

After the cancer is diagnosed and staged, your cancer care team wikdigatment

options with you. You should take time and think about all of the choices. The type and stage
of the cancer, as well as your overall physical health are factoossader when choosing

your treatment plan. When time permits, getting a second opinion is often a gootigdea. |

give you more information and help you feel good about the chosen treatment plan. Some
insurance companies may require a second opinion before they will agreddo pay

treatments.

Where you are treated is important. There is no substitute for experience. Ydbenbest
chance for a good outcome if you go to a hospital that treats many testandar patients.

The 3 main methods of treatment for testicular cancer are:
» Surgery
* Radiation therapy
» Chemotherapy (chemo)

The first part of this section describes the various types of treatmedtbousesticular
cancers. This is followed by a description of the most common approaches used based on the
type and extent of the disease.

Surgery for testicular cancer

Surgery is typically the first treatment for all testicular easc

Radical inguinal orchiectomy

As described in the section called "How is testicular cancer diagnodad2ype of surgery
removes the testicle (or testicles) containing the cancer. An incisioads in the groin, and
the testicle is taken from the scrotum through the opening. A cut is made through the
spermatic cord that attaches the testicle to the abdomen. The surgeon teikés spe
precautions to avoid spreading cancer cells into the surgical wound or dislodginigaimem



the tumor into the bloodstream. All stages of testicular cancer are typreaked with this
type surgery.

Retroperitoneal lymph node dissection

Depending on the type and stage of your cancer, some lymph nodes behind the abdomen may
also be removed at the same time or during a second operation. (In some pagents aft

affected testicle is removed, surgery will not be done on the retroperitpmgsd hodes, but

the patient is carefully watched with frequent clinical exams and CT.¥cans

Retroperitoneal lymph node dissection can be a major operation. A large ingisfteni

made to remove these lymph nodes. About 5% to 10% of patients have temporary
complications after surgery, such as bowel obstruction or wound infections. This iswdtdiff

and long operation. It should be done by a surgeon who does them often. Experience counts.

L aparoscopic surgery: In some cases, the surgeon can remove lymph nodes through very
small skin incisions in the abdomen by using a laparoscope (a narrow, lighted tudbe, whi
lets doctors operate on the abdomen without making a large incision and scar). logg@arosc
surgery seems to be a lot easier for the patient, but doctors are unsuresiafis and

efficient as the open surgery in removing all of the potentially cancerous lymph mbdées

is why if the lymph nodes removed contain cancer, the patient is often treated with
chemotherapy, as well.

In laparoscopic surgery, after being put to sleep, the patient is turned onto hE&nsidle
keyhole-like incisions are made on the abdomen. The surgeon's hands are not inside the
patient's body during surgery. A video camera and long instruments are insesteght

these incisions. The surgeon sees the inside of the abdomen on a television monitor. Using
these long instruments, the lymph nodes around the aorta and inferior vena cavadqtatige
vessels) can be removed through one of the incisions. The small incisions ateankbsiee
patient is awakened. Patients recover much more quickly from this operation than the
standard open procedure and are walking soon after surgery. The hospitalggayn@m 2

to 4 days. There is usually less pain and patients are eating sooner. This prcaadste
often used for patients with early stage non-seminomas to see if the lymph nodes cont
cancer. This procedure should only be done if the surgeon is very experienced.

Possible effects on sexual function and fertility

Surgery to remove retroperitoneal lymph nodes may damage nearby theitvesntrol
ejaculation. If these nerves are damaged, when a male ejaculates)¢nasaot propelled
forward through the urethra to exit the body but rather goes backwards into the bladder. T
is known agetrograde ejaculationThis type of surgery does not cause impotence -- a man
can still have erections and sexual intercourse -- but retrograde eg@acuakat make it harder

to father children. To save the normal ejaculation function, surgeons have developed a type
of retroperitoneal lymph node surgery calfestve-sparingsurgerythat has a very high rate

of success in experienced hands.



If both testicles are removed, sperm cells cannot be produced and a man becaties infe
Also, without testicles, a man cannot make enough testosterone. He will need to take
supplements, either in the form of a gel, a patch, or a shot. Pills are generalliabte rel
sources of testosterone.

Testicular cancer often affects men at an age when they may lgetoyiave children.
These men may wish to discuss nerve-sparing surgery with their doctoed| as sperm
banking (freezing and storing sperm cells obtained before treatment). Metestitular
cancer often have lower than normal sperm counts, which may make it difficult &t eolle
good sperm sample.

Men with testicular cancer are usually young and may be concerned thapierance has
changed. They may be single and dating and worry about a partner's reactioyn nuaythee
athletic and feel embarrassed by the missing testicle when in locker. IS the

operation also removes the cord above the testicle, that side of the scrotum can leek and f
empty to them.

To restore a more natural look, a man can have a testicular prosthesislgungptahted in

his scrotum. The prosthesis approved for use in the United States is filled with(salline
water), and it comes in different sizes to match the remaining testiclen Whpkace, it can

look like a normal testicle. There can be a scar after the operation, but inipartiey

hidden by pubic hair. Some men want to have a prosthesis and others do not. You should
discuss your wishes with your surgeon before considering this surgery &élsoahelp to

talk with someone who has a testicular prosthesis, to see what their expeagshazn like.

Losing a testicle usually has no effect on a man's ability to get afoarantl have sex. Men
who have had both testicles removed are also still able to have sex as longaas tetiing
enough testosterone.

Radiation therapy for testicular cancer

Radiation therapy uses a beam of high-energy rays (such as gammax-aggs)ror
particles (such as electrons, protons, or neutrons) to destroy cancer skilg tireir rate of
growth. In treating testicular cancer, radiation is used mainly todqlter cells that have
spread to lymph nodes.

Radiation therapy for testicular cancer is delivered by a caretdlysed beam of radiation
from a machine outside the body. This is known as external beam radiation. Tinerttaat
much like getting an x-ray, but the radiation is more intense. The proceduresisaltiless.
Before your treatments start, the medical team will take carefldureraents to determine
the correct angles for aiming the radiation beams and the proper dose of radation. E

treatment lasts only a few minutes, but the setup time -- getting you intd@ldesatment -
- usually takes longer.

In general, radiotherapy is mainly used for patients with seminoma, which isereiive to
radiation. It does not seem to work well for non-seminomas. Sometimes it is @sed aft



orchiectomy (the operation to remove the testicle) and is directed at the lymghahdioe

back of the abdomen (the retroperitoneal lymph nodes). This is to kill any tiny basawrc

in those lymph nodes that can't be seen. Radiotherapy can also be used to fraat@méd

of seminoma that are known to have spread to the nodes (based on changes seen on CT and
PET scans).

Possible side effects

Radiation therapy can affect nearby healthy tissue along with the catiseiTo reduce the
risk of side effects, doctors carefully figure out the exact dose you neechattiedieam as
accurately as they can to hit the target. Generally, treatment ofitastancer uses lower
radiation doses than those needed for other types of cancer.

Common side effects include fatigue, nausea, or diarrhea. Some men experi@nce a s
reaction that is like a sunburn, but it's uncommon. This slowly fades away. Raduatien t
healthy testicle can affect fertility (sperm counts), so a sppétctive device is placed
over the remaining testicle to help protect it. Radiation can also increasektbégetting a
second cancer (outside of the testicle). This risk was higher in the past wherdbggser
were used and more tissue was exposed to radiation.

Chemotherapy for testicular cancer

Chemotherapy (chemo) is the use of drugs for treating cancer. The drulge swallowed in

pill form, or they can be injected by needle into a vein or muscle. To treat t@stanter,

the drugs are usually given into a vein. Chemo is considered systemic thdrapypeans

that the drug enters the bloodstream and circulates throughout the body to reachrand dest
the cancer cells. Chemo is an effective way to destroy any cancehaelseak off from the
main tumor and travel in the bloodstream to lymph nodes or distant organs.

Chemo is often used to cure testicular cancer when it has spread outsideclbeotest
decrease the risk of cancer coming back after the testicle is rentiagatbt used to treat the
cancer that is only in the testicle.

Doctors give chemotherapy in cycles, with each period of treatment folloyjaddst period
to allow the body time to recover. Chemo cycles generally last about 3 to 4 weieks2 0s
more chemotherapy drugs is often more effective than using any single drugaifheérugs
used to treat testicular cancer are:

* Cisplatin
* Vinblastine
» Bleomycin

« Cyclophosphamide (Cytox&h



 Etoposide (VP-16)
« Paclitaxel (Taxd)
« [fosfamide (Ifext)

These drugs are used in various combinations. The chemotherapy regimens mustlgom
used as the initial treatment for testicular cancer are bleomycin, etoposidgsiatin

(called BEP or PEB), or etoposide and cisplatin (also known as EP). Another coombinati
that may be used is called VIP and includes the drugs VP-16 (etoposide) or vinblastine pl
ifosfamide and cisplatin. Some doctors believe that a more intensive regimen shosed be
for patients with high-risk disease, and may suggest a different combination aftbbeapy
drugs or even a stem cell transplant (see next section).

Possible side effects

Chemo drugs work by attacking cells that are dividing quickly, which is why thd&y wo
against cancer cells. But other cells in the body, such as those in the bone mariioimgthe
of the mouth and intestines, and the hair follicles, also divide quickly. Thesereedlis@a
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 used and how long they are
given. These side effects can include:

* Hair loss

» Mouth sores

* Loss of appetite

» Nausea and vomiting

* Increased chance of infections (due to low white blood cell counts)
 Easy bruising or bleeding (due to low blood platelet counts)

* Fatigue (due to low red blood cell counts)

Some of the drugs used to treat testicular cancer can have other side affextantple,

cisplatin can cause kidney damage. This can be lessened by giving lots of fluadly (nso

a vein — V) before and after the drug is given. Cisplatin, etoposide, paglaaxiel

vinblastine can damage nerves (knowmeropathy. This can lead to hearing loss,

numbness or tingling sensations in the hands or feet, and sensitivity to cold or heat. In most
cases this goes away once treatment is stopped, but it may last a lonrggonmeipeople.
Bleomycin can damage lungs, causing shortness of breath and trouble with potsitgl
Ifosfamide can cause the bladder to bleed (c&léadorrhagic cystitis To prevent this, a

drug called mesna is given along with ifosfamide.



Most side effects are short-term and go away after treatment Isefihibut some can last a
long time and may never go away completely. You should report any side effebtnges
you notice while getting chemotherapy to your medical team so that gayetarompt
treatment for them. There are often ways to prevent or lessen side. éfteatzample, there
are drugs that can be given to help prevent or reduce nausea and vomiting. laszssnthe
doses of the chemotherapy drugs may need to be reduced or treatment may need to be
delayed or stopped to prevent the effects from getting worse.

Some of the drugs used to treat testicular cancer can cause long terrfeside Biese

include some of the things mentioned earlier, like hearing loss and kidney damage,
Development of a second cancer (like leukemia) is a very serious but fortuaately side
effect of chemo. It occurs in less than 1% of testicular cancer patiestisd with chemo.
People who have had chemo for testicular cancer seem to have a higher risk of heart
problems later in life. Several studies have also suggested that this chepwthestment

can sometimes cause high blood cholesterol to develop over time, which may later require
treatment.

For more information about chemotherapy and its side effects, please our dbcalheel
Understanding Chemotherapy: A Guide for Patients and Families

High-dose chemotherapy and stem cell transplant for testicular
cancer

In general, testicular cancers respond well to chemotherapy (chemo), blitcaotals are
cured. Even though higher doses of chemo might be more effective, they are not given
because they could severely damage the bone marrow, which is where new blcae cells
formed. This could lead to life-threatening infections, bleeding, and other probésasse
of low blood cell counts.

A stem cell transplant allows doctors to use higher doses of chemo. Blood-foremmgedts
are collected from the bloodstream in the weeks before treatment using arspebiae. In

the past the stem cells were taken from the bone marrow, but this is done less often now.
These stem cells are frozen, and then the patient receives high-doses of chentbe Af
chemo the patient gets his stem cells back again. This is called a transpldrdpbstiot
involve surgery — the cells are infused into a vein much like a blood transfusion. The stem
cells settle in the bone marrow and start making new blood cells over thewexeéks.

For testicular cancer, stem cell transplant is most often used toaneatrs that have come
back after treatment with chemo. Current studies are exploring whether highhdose c
followed by a stem cell transplant may be valuable in treating some patidntsdvanced
germ cell cancers as part of their first treatment.

This is a complex and intense treatment. It should be done at a hospital wheri fizes sta
experience with the procedure and with managing the recovery phase. Steamsplants
can be very expensive and often require a lengthy hospital stay. It is inpgortiad out



what your insurer will cover before deciding on a transplant to get an idea byovhmight
have to pay.

For more information on stem cell transplants see our document SatleddCell Transplant
(Peripheral Blood, Bone Marrow, and Cord Blood Transplants)

Clinical trials for testicular cancer

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

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

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

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

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

site at www.cancer.gov/clinicaltrials.

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

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

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

Complementary and alternative therapies for testicular 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 fanmtgroek

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



What exactly are complementary and alter native ther apies?

Not everyone uses these terms the same way, and they are used to refer tdfenant di
methods, so it can be confusing. We cgmplementaryo 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 methodethaed along

with regular treatment are meditation to reduce stress, acupuncture to ilegkp 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 to be harmful.

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

Finding out more

It is easy to see why people with cancer think about alternative methods. Yow warglk

you can to fight the cancer, and the idea of a treatment with no side effects seahds gr
Sometimes medical treatments like chemotherapy can be hard to take, oayhey 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 akbr m
cancers? Are you told not to have regular medical treatments? Is theeineat"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.

Thechoiceisyours

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 options for testicular cancer by stage

Stage 0 germ cell tumors

In this stage, the tumor in the testicle is carcinoma in situ (CIS), thececancer spread
outside the testicle, and the levels of tumor markers (like HCG and AFP) arevaied| If
this stage was diagnosed after surgery to remove the testicle, no otheerteatneeded. If
the CIS was found after a testicular biopsy (like for fertility prob)ethe doctor may
recommend that it not be treated right away. Instead, the patient may be waiskgadvath
repeated physical exams, ultrasound of the testicle, and blood tests of tumor evalker |
Treatment may not be needed as long as there are no signs that the CIS is@rtwvimgg
into an invasive cancer. CIS can be treated with surgery (to remove the)testveiih
radiation therapy to the testicle. If tumor marker levels are high, tleeicennot really stage
0 — even when only CIS is found in the testicle and there are no signs of cancer spread. These
cases are treated like stage IS cancers.

Stage | germ cell tumors

Stage | seminomas. These cancemsre cured in more than 95% of patients. They are first
treated by surgically removing the testicle and spermatic cord (raatjcenal orchiectomy).
After surgery, several choices exist:

» Radiation therapy: Radiation aimed at para-aortic lymph nodes (in the back of the
abdomen, around the large blood vessel called the aorta) is the most common next step.
Because seminoma cells are very sensitive to radiation, low doses can beusbd, us
for about 10 to 15 treatments.

The doctor may recommend radiation therapy even though CT scan results do not show
that the cancer has spread to the nodes. This is because in about 1 in 5 patients, cancerous
cells have spread, but cannot be seen on imaging tests like CT scans. Radiapgrighera
usually successful in destroying these hidden (occult) metastases.

» Chemotherapy: Another choice that works as well as radiation is to give 1 or 2 doses of
chemotherapy (chemo) with the drug carboplatin after surgery.

* Careful observation (surveillance): Another approach to treating men with stage |
seminomas is to not give radiation or chemo right after surgery, but insteadho wat
patients closely for 5 years. This means seeing the doctor and gettingj@apeyam and
blood tests every 3 to 4 months for the first 2 years, with imaging studies (CTaschns
sometimes chest x-rays) every 6 months during that time. Tests and egalosatess
frequently over the next 3 years. If these tests do not find any signs thatltasispread
beyond the testicle, no additional treatment will be given. In about 15% to 20% of
patients the cancer will come back as spread to lymph nodes or other organs, but if it
does, radiation or chemo can still be used effectively to cure the cancer.



Some doctors decide whether or not to treat with chemo or radiation based on the size of
the tumor and whether it invades nearby blood vessels. If the tumor is large or invades
blood or lymph vessels, they may recommend treatment with either radiation or. chemo

Stage | S seminomas: In this stage, the level of one or more tumor markers is still high after
the testicle containing the seminoma is removed. This is very rare, bunisreiteed with
radiation.

Stage | non-seminomas. These cancers are also highly curable (about 98%), but the
standard treatment is different from that of seminomas. As with seminomastithe
treatment is surgery to remove the testicle and tumor (radical inguihéctieany). Then
the treatment choices depend on the stage.

For stage IA (T1) there are 2 choices:

* Retroperitoneal lymph node dissection (RPLND): This has the advantage of a high
cure rate but the disadvantages of major surgery, with its complications and possibly
losing the ability to ejaculate normally. After RPLND, if the nodes are fouhdve
cancer in them, chemo may be recommended.

 Careful observation (surveillance) for several years: The advantage of surveillance is
that there are no problems with surgery or chemotherapy side effects. divadisige is
that you have to see the doctor a lot and get lots of x-rays and tests. Fat tyeafir the
doctor visits and blood tests are every 1 to 2 months, and the CT scans are every 3to 4
months. In the second year, doctor visits and blood tests are every 2 months, with CT
scans every 4 to 6 months. The length of time between visits gets longer each year.
Without careful watching the cancer can come back (relapse) and can gargesthat
it may not be curable. So far, this has not happened in men who saw their doctor for
follow-up visits as scheduled. Most relapses occur in the first year adtgradis, with
most of the rest in the second year. Relapses are generally treated with Eken
though more patients will have a relapse with surveillance than with lymph node
dissection, the cure rates are similar for both approaches becausepbesrala usually
found early enough to be cured.

For stage IB (T2, T3, or T4) there are up to 3 options:

* Retroperitoneal lymph node dissection: As in stage IA, chemo may be recommended
after RPLND if cancer is found in the lymph nodes.

» Careful observation (surveillance): This requires frequent doctor visits and tests for
several years. This is usually not an option if the tumor is T3 or T4 or for T2 tumors
where the cancer cells were growing into blood or lymph vessels when thevias
looked at under the microscope (caedcular invasion

» Chemotherapy: The most common option is the BEP regimen (bleomycin, etoposide,
and cisplatin) for 2 cycles. This option has a high cure rate but has the disadvantage of
the side effects of chemo (mostly the short-term effects, since Zailse fewer long-



term effects). This approach is more often used in Europe and less often used in the
United States.

Stage | S non-seminoma: If the tumor marker levels (like AFP or HCG) are still high even
after the testicle/tumor is removed, but no tumor is seen on a CT scan, chemo is
recommended, either with either 3 cycles of BEP or 4 cycles of EP (etoposideating.

Doctors have learned that certain features of the tumor mean that the cayinteramie

back. These depend on the blood test results and the way the cancer cells look under the
microscope. If these features are present, doctors are less likely torrecdrabservation

only.

Stage |l germ cell tumors

Stage | | A seminomas:. After surgery to remove the testicle (radical inguinal orchiectomy),
these cancers are treated with radiation to the retroperitoneal lymph tsdelly higher
doses of radiation are given for stage Il seminomas than for stage | sesiribradiation
can't be given for some reason, chemo may be used instead.

Stage |1 B seminomas: All men will have radical inguinal orchiectomy to remove the testicle
with the tumor. Treatment after surgery depends on the size of the retropéhtonma
nodes.

* If none of the lymph nodes are larger than 3 cm across, they are treated witbrralia
radiation can't be given for some reason, chemo may be used instead.)

« If any of the lymph nodes are more than 3 cm across, though, chemo may be given
instead. Either 4 cycles of EP (etoposide and cisplatin) or 3 cycles of BEP (biepmy
etoposide, and cisplatin) may be used.

Stage | lc seminomas: These cancers are treated with radical inguinal orchiectomy, followed
by 3 or 4 cycles of chemo with either EP or BEP. Radiotherapy is generallyeddfious
stage llc seminoma.

Stage || non-seminomas: Treatment for these tumors depends on the tumor markers and the
retroperitoneal lymph nodes. All men will have radical inguinal orchiectomymove the
testicle with the tumor. After surgery, there are 2 main options:

* Retroperitoneal lymph node dissection (RPLND): This may be followed by further
treatment with chemo if the lymph nodes have cancer in them. Chemo is usually given
for 2 cycles.

* Chemotherapy: Sometimes the doctor will recommend that the patient go straight to
chemo (without doing the RPLND surgery). This is more likely to happen if the
retroperitoneal lymph nodes are very large on the CT scan or if the tumor teagtsr
(HCG and/or AFP) are high even after the testicle with the tumor is removedh&ime
is usually given for 3 or 4 cycles.



After chemo, a CT scan is repeated to see if the retroperitoneal lymph nodtl are
enlarged. If they are, they are removed by RPLND.

Stagelll germ cell tumors

Both stage Ill seminomas and non-seminomas are treated with orchiecttoweébby

chemo with a combination of drugs. The main regimens are the same as those uagd for s
Il testicular cancers (usually BEP or EP) but at least 3 cycles Bfd8E cycles of EP are
typically given. Patients with poor prognosis non-seminomas may receivee$ cy@EP.

This treatment produces a cure in over 70% of cases.

Once chemo is complete, the doctor looks for any cancer that remains. Patlentsrmal
scans and normal markers are usually watched carefully after this and edayorfeirther
treatment.

Sometimes a few tumors may remain. These are most often in the lung or in the
retroperitoneal lymph nodes. Further treatment at this point depends on the typseaf can

Seminomas: Tumors that remain after chemo but do not seem to still be growing are often
observed with imaging tests. Results of the PET scan and the size of the tunmdluerice

the decision to continue follow-up with imaging tests and tumor markers or to consider
surgery and/or radiation therapy. Chemo with different drugs may be an optioseif the
treatments don't work.

Non-seminomas: Residual tumors are usually removed surgically, which may result in a
cure. Further chemo, but with different drugs, may also be an option. Patients witese ca
has metastasized to the brain usually receive chemo plus radiation therag@yaathe brain,
but surgery for the brain tumor is another option.

If the tumor marker levels are very high or the cancer is widespread then thehesual
treatment may not always be enough. Sometimes the doctor may recommend high-dose
chemotherapy followed by a stem cell transplant if regular chemo isanking. Patients
might also want to consider enrolling in a clinical trial of newer chemo reginiEor more
information, see the section called "Clinical trials for testiculacern”)

Recurrent germ cell tumors

If the cancer goes away with treatment and then comes back, it is said to lanexirec
relapsed. Treatment of recurrent germ cell tumors depends on the initehsthyeatment.
Cancer that comes back in the retroperitoneal lymph nodes can be treated kyy surger
(RPLND) if the recurrence is small (and if the only surgical treatmieen before was
orchiectomy). Depending on the results of the surgery, chemo may be recommended.

If it looks as if cancer has recurred in a lot of the retroperitoneal lymph node¢kecancer
has returned elsewhere, then chemo is usually recommended. This may be fojlowed b
surgery.



If a man's cancer recurs after chemo or if his treatment is no longengidne will be
treated with different chemo regimens, which typically include ifosfanmidelatin, and
either etoposide, paclitaxel, or vinblastine.

The treatment of testicular cancer that has come back after chemo wanst at effective

as doctors would like. So some doctors may advise high-dose chemotherapy followed by a
stem cell transplant. This may be a better option for men with recurrentejisgthgr than
standard chemo. (See the section called "High-dose chemotherapy and steansggéint

for testicular cancerfor more information.)

In general, if chemo is no longer working, it is probably best to get a second opamoa fr
center of excellence with extensive experience in treating relagstgoiitar cancer patients,
before starting other treatments. Clinical trials can also be considered.

Sertoli cell and Leydig cell tumors

Radical inguinal orchiectomy is usually recommended for Sertoli cell ayaid eell
tumors. Radiation therapy and chemo are generally not effective in #nedgpes of
testicular tumors. If the doctor suspects the tumor has metastasized beytextitle, the
retroperitoneal lymph nodes may be surgically removed.

More treatment information for testicular 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 cancescdeptaziops
cancer treatment guidelines for doctors to use when treating patients. fdasaikable on
the NCCN Web site (www.nccn.org).

The NCI provides treatment information via telephone (1-800-4-CANCER) and itsitweb s
(www.cancer.gov). Information for patients as well as more detailed inflemmiatended for
use by cancer care professionals is also available on www.cancer.gov.

What should you ask your doctor about
testicular cancer?

As you deal with your cancer and the process of treatment, you need to have honest, open
discussions with your cancer care team. You should feel free to ask angmgigsti might
have, no matter how trivial they might seem. Among the questions you might want to ask
are:

* What kind of testicular cancer do | have?



» Has my cancer spread beyond the primary site?

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

* 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?

» What treatment choices do | have?

* How many retroperitoneal node dissections have you done?

* What should | do to be ready for treatment?

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

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

* When can | go back to work after treatment?

» What risks or possible side effects can | expect from my treatment?

* How soon after treatment can | have sex?

* What are the chances | will become infertile? Should | bank sperm?

* What are the chances that my cancer will recur? What would we do if that happens?
» Does one type of treatment reduce the risk of recurrence more than another?

» Should | get a second opinion before | start treatment, and when would a second opinion
be helpful to me?

You will no doubt have other questions about your own personal situation. Be sure and write
your questions down so you remember to ask them during each visit with your @ecer c
team. 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 havedisetansw
your questions.

What happens after treatment for testicular
cancer?

For most people with testicular cancer, treatment removes or destrogstee. Completing
treatment can be both stressful and exciting. You may be relieved to firasherd, but find
it hard not to worry about cancer coming back. (When cancer comes back affteemted
is calledrecurrence) 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 living full lives. Owmnaiert
calledLiving With Uncertainty: The Fear of Cancer Recurregogees more detailed
information on this.

For a few people, the cancer may never go away completely. These pagmetmegular
treatments with chemotherapy, radiation therapy, or other therapiesadglptkeep the
cancer in check. Learning to live with cancer that does not go away canitdtdifid very
stressful. It has its own type of uncertainty. Our document célleeh Cancer Doesn't Go
Awaytalks 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 changeblens you

notice and any questions or concerns you have.

Follow-up care is extremely important after treatment of testicutaserdbecause even if it
comes back, it is still often curable. That is why finding it early is so irapbrt

Your health care team will explain what tests you need and how often they should be done.
You will need frequent blood tests to measure levels of certain protein matkbes (a

fetoprotein [AFP], human chorionic gonadotropin [HCG], and lactate dehydrogenas$ [LDH

to help detect relapse as early as possible. You will also need frequent €Fageans, and

other imaging tests to look for recurrence, metastasis, or a new tumor. Adfteryaars these
appointments and tests will not have to be done as often. Depending on the type of treatment
that you have had, you may also need specific follow-up for the possible cdiopiaaf

treatment.

Make a special effort to keep all appointments with your cancer care teawilanctiieir
instructions carefully. Report any new or recurring symptoms to your daghdramay.
Most of the time, if the cancer comes back, it does so in the first 5 yearsh&tdljg always
an outside chance the cancer can come back later. There is also about a 3%hahearere t
who have had cancer in one testicle will develop a new cancer in the otlube.testi men
who have had testicular cancer should report any changes to their remainingttesimie
doctor.

Most men develop cancer in only one testicle. The remaining testicle usuattyaka
enough testosterone (the male hormone) to keep the man healthy. If the othemtestis to
be removed because a new cancer develops, that man will need to take some form of
testosterone the rest of his life. Most often this is in the form of a gel or patch dipadied



to the skin or a monthly injection (given in a doctor’s office). If you need testoster
supplements, talk to your doctor about what form is best for you.

Testicular cancer or its treatment can make a man infertile. Beéatengnt starts, men who
wish to father children may want to consider storing sperm in a sperm bank faskt&e
aware, however, that the disease can cause low sperm counts, which may nrdke it ha
obtain a good sample. In some cases, if one testicle remains, fertilitysre&@mporarily or
permanently after the testicular cancer has been treated succeBsiudyample, fertility
typically returns 2 years after chemotherapy stops. Even when sperm co@m®meage

very low, men have several options for fathering children. One of these options is in vitro
fertilization, in which an egg cell that has been removed from your partner's svary i
fertilized by your sperm cells in a laboratory and then returned to hesuB&sure to
discuss any fertility concerns with your doctor before your treatmene

It is important to keep health insurance. Tests and doctor visits cost a lot, and evemthoug
one wants to think of their cancer coming back, this could happen.

Should your cancer come back, our document c&lledn Your Cancer Comes Back:
Cancer Recurrencean give you information on how to manage and cope with this phase of
your treatment.

Seeing a new doctor

At some point after your cancer diagnosis and treatment, you may find yoeesel 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 treatment. Makesinave
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 hospitalized, a copy of the discharge summary that doctors préygare w
patients are sent home

* If you had radiation therapy, a copy of the treatment summary

* If you had chemotherapy or other medicines, a list of your drugs, drug doses, and when
you took them

» Copies of your CT scans (or other imaging tests) — these can often be placeddn a D

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



Lifestyle changes after having testicular cancer

You can't change the fact that you have had cancer. What you can change is hoa/theu |
rest of your life -- making choices to help you stay healthy and feellbasmgu can. 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 the alcohol, or give up tobacco. Even things like keeping your stress level undagr contr
may help. Now is a good time to think about making changes that can have positige effe

for the rest of your life. You will feel better and you will also be heaithie

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. This 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 gaigid 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 healthyhebiisgnto
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 eisit 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 bettersiviforesome
people, fatigue lasts a long time after treatment, and can make it hardhiciotegercise



and do other things they want to do. But exercise can help reduce fatigue. Studies have
shown that patients who follow an exercise program tailored to their personal eeleds f
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 shodrfibwn
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 week. If yout lexegcised

in a few years, you will have to start slowly — maybe just by taking shakswal

Talk with your health care team before starting anything. Get theiroopafiout 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 givthgbextra
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 restheliemda 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 dealing wit
fatigue, please see our documents cdHatigue 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 roldpmgeo lower
the risk of some cancers, as well as having other health benefits.

How does having testicular 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 awhaee o0
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.

If treatment for testicular cancer stops working

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

This is likely to be the hardest part of your battle with cancer -- when yeudeen through
many medical treatments and nothing's working anymore. Your doctor mayaiffeew
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 riskleand s
effects. In many cases, your doctor can estimate how likely it is theroailicrespond to
treatment you are considering. For instance, the doctor may say thatheore ar radiation
might have about a 1% chance of working. Some people are still tempted to try thiiss 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 callgxlliative 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. The déferéa@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, ragjhtibe 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.

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

rather than the disease; it focuses on quality rather than length of life. Mbsttonhe, 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 havettfeatme

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 youtdhis 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 thdire is st
hope for good times with family and friends -- times that are filled with Inagpiand

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

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

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 testicular cancer research and
treatment?

Important research into testicular cancer is being done in many universpitals, medical
centers, and other institutions around the country. Each year, scientists find e athmotr
what causes the disease, how to prevent it, and how to improve treatment.

Recently, researchers have found inherited variations in two genes cKll€digand

(KITLG) and sprouty 4 (SPRY4) that appear to increase a man's risk of develsgpicigjdae
cancer. Another study found that variants of 3 other genes, DMRT1, TERT, and ATF71P,
may also increase the risk of testicular cancer. These findings mayetipyi men at

higher risk, but they need to be studied much more.



Scientists are also studying the changes in DNA of testicular cagltsetoclearn more about
the causes of this disease. Their hope is that improved understanding will lead t@sen m
effective treatment. Certain gene mutations found in the testicular catisdrave been

linked to resistance to chemotherapy and predict poor outcomes. These findiryspnay
individualize treatment better and help find new drugs to treat testiculeerchat can target
these gene mutations. A better understanding of the genetic changes will hetp decide
which patients need further treatment and which can be safely treated g#hysalone.

Clinical trials have refined doctors' approaches to treating thesersaam are expected to
answer additional questions. For example, studies have identified factors to dedp pre
which patients have a particularly good prognosis and may not need lymph node surgery o
radiation therapy. Studies also have found unfavorable prognostic factors that saggest
patients may benefit from more intensive treatment.

A large amount of work is being done to try to limit the long-term toxicitieseatnent

while maintaining the cure rate. Doctors want to be able to predict better wihose isa

more likely to recur and then base the amount of therapy on this, thereby not under- or over
treating anyone. One study reported good results by individualizing &eimmen with
metastatic testicular cancer based on the decline of tumor marker GAFHRC&S) levels after
chemo, giving more intense treatment to those with a slower decline.

New drugs and new drug combinations are being tested for patients with recanest
Stem cell transplantation is being studied as a strategy for helping men vehtmmars with

a poor prognosis tolerate more intensive chemo. And chemo combinations are begtj refi
to see if eliminating certain drugs, replacing them with others, or lowddsgs can reduce
side effects for some men without reducing the effectiveness of treatment.

As more and more young men are surviving testicular cancer, fertilitydtasne an
increasingly important consideration. Advances in assisted reproduction matbbdssn
vitro fertilization have made fatherhood possible for testicular cancer surnvewens if their
sperm counts are extremely low. In some cases, sperm cells removed ésiroudatr biopsy
specimen can be successful when other options have failed.

Additional resources for testicular cancer

More information from your American Cancer Society

We have some related information that may also be helpful to you. These matayabe
ordered from our toll-free number, 1-800-227-2345.

After Diagnosis: A Guide for Patients and Families (also available ini§pa
Stem Cell Transplant (Peripheral Blood, Bone Marrow, and Cord Blood Transplants)

Do | Have Testicular Cancer?



Sexuality for the Man With Cancer (also available in Spanish)

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

Books

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

National organizations and Web sites*

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

LIVESTRONG (formerly the Lance Armstrong Foundation)
Toll-free number: 1-866-235-7205
Web site: www.livestrong.org

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

Testicular Cancer Resour ce Center
Web site: http://tcrc.acor.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 intorraat
support. Call us at 1-800-227-2345 or visit www.cancer.org.

References: Testicular cancer detailed guide

Albers P, Albrecht W, Algaba F, et al. Guidelines on testicular caBoeopean Urology
2005; 48:885—-894.

American Cancer SocietZancer Facts and Figures 201&tlanta, Ga: American Cancer
Society; 2012.

American Joint Committee on Cancer. TestisA#CC Cancer Staging Manudlth ed.
New York: Springer; 2010:469-473.

Bosl GJ, Feldman DR, Bajorin DF, et al. Cancer of the testis. In: DeVita ¥limbh S,
Rosenberg SA, ed€ancer: Principles and Practice of Oncolo@l' edition. Philadelphia,
Pa: Lippincott Williams & Wilkins; 2011:1280-1301.



Hanna N, Timmerman R, Foster RS, et al. Testis Cancer. In: Kufe DW, Pollock RE,
Weichselbaum RR, Bast RC, Gansler TS, Holland JF, Fi@akcer Medicine 6Hamilton,
Ontario: BC Decker; 2003. 1747-1768.

Honecker F, Wermann H, Mayer F et al. Microsatellite instability, mismagpair
deficiency and BRAF mutation in treatment resistant germ cell tud@kn Oncol
2009;27:2129-2136.

Horwich A, Shipley J, Huddart R. Testicular germ-cell cancancet 2006;367:754—765.

Howlader N, Noone AM, Krapcho M, et al (eds). SEER Cancer StatisticsSRe\&5-
2008, National Cancer Institute. Bethesda, MD, http://seer.cancer.gov/csr/1975 baged/
on November 2010 SEER data submission, posted to the SEER web site, 2011.

International Germ Cell Consensus Classification: a prognostic facediséaging system
for metastatic germ cell cancers. International Germ Cell C&@w&borative Group] Clin
Oncol 1997 Feb;15(2):594-603.

Kanetsky P, Mitra N, Vardhanabhuti S et al. Common variation in KITLG and at 5931.3
predisposes to testicular germ cell canbtt Genet2009.

National Cancer Institute. Physician Data Query (PDQ). TesticulaceZd reatment.
1/20/2012. Accessed at
http://www.cancer.gov/cancertopics/pdg/treatment/testicularfhfeafessional on March
22, 2012.

National Comprehensive Cancer Network (NCCN). Practice Guidelines indgycol
Testicular Cancer. Version 1.2012. Accessed at www.nccn.org on March 20. 2012.

Olofsson SE, Tandstad T, Jerkeman M, et al. Population-based study of treatmentyguided b
tumor marker decline in patients with metastatic nonseminomatous gertuneeit a report

from the Swedish-Norwegian Testicular Cancer Grduplin Oncol 2011 May
20;29(15):2032-9. Epub 2011 Apr 11.

Raghavan D, edAmerican Cancer Society Atlas of Clinical Oncology - Testicular Cancer
Hamilton, Ontario: BC Decker; 2003.

Ryan CJ, Small EJ, Torti FM. Testicular cancer. In: Abeloff MD, Armité@e Niederhuber
JE. Kastan MB, McKenna WG, edsbeloff's Clinical Oncology4th ed. Philadelphia, Pa:
Elsevier; 2008:1713-1744.

Skolarus TA, Bhayani SB, Chiang HC, Brandes SB, Kibel AS, Landman J, Figenshau RS.
Laparoscopic retroperitoneal lymph node dissection for low-stage testoaricer]
Endourol 2008 Jul;22(7):1485-9.

Timing of elective surgery on the genitalia of male children with particafarence to the
risks, benefits, and psychological effects of surgery and anesthesiacam&cademy of
PediatricsPediatrics 1996 Apr;97(4):590-4.



Turnbull C, Rapley EA, Seal S, et al; UK Testicutancer Collaboration. Variants near
DMRT1, TERT and ATF7IP are associated with teséicglerm cell canceNat Genet
2010;42:604-7.

Last Medical Review: 5/4/2012
Last Revised: 5/14/2012

2012 Copyright American Cancer Society

For additional assistance please contact your American Cancer Society

1- 800 - ACS-2345 or www.cancer.org




