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Rhabdomyosarcoma

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, divide, and di

in an orderly fashion. During the early years of a person's life, norntedoate faster

to allow the person to grow. After the person becomes an adult, most cells divide only to
replace worn-out or dying cells or to repair injuries.

Cancer begins when cells in a part of the body start to grow out of control. There are
many kinds of cancer, but they all start because of out-of-control growtimofraal
cells.

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

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

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

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

Cancer cells often travel to other parts of the body, where they begin to groarmand f
new tumors that replace normal tissue. This process is cad&btasisit happens when
the cancer cells get into the bloodstream or lymph vessels of our body.



No matter where a cancer may spread, it is always named for the plaedtvsterted.
For example, breast cancer that has spread to the liver is still calletdamea@es, not
liver cancer. Likewise, prostate cancer that has spread to the bone istmgissdtate
cancer, not bone cancer.

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

Not all tumors are cancerous. Tumors that aren't cancer are called bemggn 8imors

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

What are the differences between cancers in
adults and children?

The types of cancers that develop in children are different from the typeetedop in
adults. Childhood cancers are often the result of DNA changes in cells that take pla
very early in life, sometimes even before birth. Unlike many cancers in achilthood
cancers are not strongly linked to lifestyle or environmental risk factors.

There are exceptions, but childhood cancers tend to respond better to treatments such as
chemotherapy. Children's bodies also tend to tolerate chemotherapy better tt&an adul
bodies do. But cancer treatments such as chemotherapy and radiation therapg can ha
some long-term side effects, so children who survive their cancer need esezitibn

for the rest of their lives.

Since the 1960s, most children and teens with cancer have been treated at $pecialize
centers designed for them. Being treated in these centers offerdithadvantage of a
team of specialists who know the differences between adult and childhood cancers, as
well as the unique needs of children with cancers. This team usually includds@edia
oncologists, surgeons, radiation oncologists, pathologists, pediatric oncology muases, a
nurse practitioners.

These centers also have psychologists, social workers, child life sgiscralitritionists,
rehabilitation and physical therapists, and educators who can support and educate the
entire family.

Most children with cancer in the United States are treated at a centisralraember of
the Children's Oncology Group (COG). All of these centers are assosi#teal
university or children's hospital. As we have learned more about treatidgadd
cancer, it has become even more important that treatment be given by exfiestaiea.



What is rhabdomyosarcoma?

Sarcomas are cancers that develop from connective tissues in the body, suchess musc
fat, bones, membranes that line the joints, or blood vessels. There are many types of
sarcomas. Rhabdomyosarcoma (RMS) is a cancer made up of cells that normé&lly deve
into skeletal muscles. The body has 3 main types of muscles.

» Skeletal (voluntary) muscles are muscles that we control to move parts of our body

» Smooth muscle is the main type of muscle in internal organs (except for the heart).
For example, smooth muscles in the intestines push food along as it is digested. We
do not control this movement.

» Cardiac muscle is the main muscle type in the heart.

About 7 weeks into the development of an embryo, cells cdilolomyoblastéwhich

will eventually form skeletal muscles) begin to form. These are the leatlsan develop
into rhabdomyosarcoma. Because this is a cancer of embryonal cells, it is mach mor
common in children, although it does sometimes occur in adults.

We think of our skeletal muscles as being mainly in our arms and legs, but theta skel
muscle cancers can start nearly anywhere in the body. Common sites include:

» Head and neck (near the eye, inside the nasal sinuses or throat, or near thetspine in t
neck)

 Urinary and reproductive organs (bladder, prostate gland, or any of the female
organs)

* Arms and legs

 Trunk (chest and abdomen)

Rhabdomyosarcomas can even start in some parts of the body that don't normally have
skeletal muscle.

Types of rhabdomyosarcoma

There are 2 main types of rhabdomyosarcomas, along with some less common types.

Embryonal rhabdomyosarcoma

Embryonal rhabdomyosarcoma (ERMS) is the most common type of rhabdomyosarcoma.
It usually affects infants and young children. The cells of ERMS look likdekieloping
muscle cells of a 6- to 8-week-old embryo. ERMS tends to occur in the head and neck
area, bladder, vagina, or in or around the prostate and testicles.

Two subtypes of ERMS, botryoid and spindle cell rhabdomyosarcomas, tend to have a
better prognosis (outlook) than the more common form of ERMS.



Alveolar rhabdomyosarcoma

Alveolar rhabdomyosarcoma (ARMS) typically affects older childrenemd@nd occurs
more often in large muscles of the trunk, arms, and legs. ARMS cells look like the
normal muscle cells seen in a 10-week-old fetus. ARMS tends to grow fast&RMS
and usually requires more intensive treatment.

Anaplastic rhabdomyosarcoma and undifferentiated secoma

Anaplastic rhabdomyosarcoma (formerly caldelomorphic rhabdomyosarcomia an
uncommon type that occurs in adults but is very rare in children.

Some doctors also group undifferentiated sarcomas with the rhabdomyosarcomas.
Doctors can tell that these cancers are sarcomas using lab tests, blis tthent have
any features that help classify them further.

Both of these uncommon cancers tend to grow quickly and usually require intensive
treatment.

Rhabdomyosarcoma in adults

Most rhabdomyosarcomas occur in children, but they can also occur in adults. Adults are
more likely to have faster-growing types of rhabdomyosarcoma and to haventparts

of the body that are harder to treat. Because of this, rhabdomyosarcomas inradults a
often harder to treat effectively.

This document focuses on rhabdomyosarcomas in children, but most of the
information here (including much of the treatment information) applies to
rhabdomyosarcomas in adults as well.

What are the key statistics about
rhabdomyosarcoma?

Rhabdomyosarcoma (RMS) accounts for about 3% of all childhood cancers. About 350
new cases of RMS occur each year in the United States. The number of newsasés ha
changed much over the past few decades.

Most rhabdomyosarcomas are diagnosed in children and teens. About 2 of 3 of all
rhabdomyosarcomas are diagnosed in children younger than 10 years old. These tumors
are usually embryonal rhabdomyosarcomas (ERMS) and occur in the head and:aeck ar
or in the genital and urinary tracts. Alveolar rhabdomyosarcoma (ARMS)saffitage

groups and is found more often in the arms, legs, or trunk.

RMS is slightly more common in boys than in girls. No particular race or etroup g
seems to have an unusually high rate of RMS.



The prognosis (outlook) for people with RMS depends on many factors, including the
location, histologic type, and size of the tumor, the results of surgery, and whether t
cancer has metastasized (spread). Children aged 1 to 9 tend to have a better ontlook tha
infants or older children or adults. Statistics related to survival are disdnsthe

section, "Survival rates for rhabdomyosarcoma by risk group”

What are the risk factors for
rhabdomyosarcoma?

A risk factor is anything that affects the chance of having a disee@asicancer.
Different cancers have different risk factors. For example, smokingsk &actor for
several types of cancer in adults.

Lifestyle-related risk factors such as body weight, physical agtiet, and tobacco use
play a major role in many adult cancers. But these factors usually taleyses to
influence cancer risk, and they are not thought to play much of a role in childhood
cancers, including rhabdomyosarcoma (RMS).

No environmental factors (such as exposures during the mother's pregnancylgr in ear
childhood) are known to increase the chance of getting RMS.

Age and gender

RMS is most common in children younger than 10, but it can also occur in teens and
adults. It is slightly more common in boys than in girls.

Inherited conditions

Some people inherit a tendency to develop certain types of cancer. The DNAene i
from our parents may have certain changes that account for this tendency. Some rare
inherited conditions increase the risk of RMS (and usually some other tumors)as well

» Members of families witli-Fraumeni syndrome are more likely to develop
sarcomas (including RMS), breast cancer, leukemia, and some other cancers.

* Children withBeckwith-Wiedemann syndromehave a high risk of developing
Wilms tumor, a type of kidney cancer, but they may also develop RMS.

» Neurofibromatosis type 1 also known ason Recklinghausen diseassually
causes multiple nerve tumors (especially in nerves of the skin), but it alssagrea
the risk of RMS.

 Costello syndromeis a very rare congenital abnormality. Children with this
syndrome have high birth weights but then fail to grow well and are short. Thoey als
tend to have a large head. They are prone to develop RMS as well as other tumors.



* Noonan syndromeis a condition in which children are short, have heart defects, and
are slower than typical children in developing physical skills and learningsthing
They are also at higher risk for RMS.

These conditions are rare and account for only a small fraction of RMS cases. But they
suggest that the key to understanding RMS will come from studying genes atigelyow
work in very early life to control cell growth and development.

Do we know what causes
rhabdomyosarcoma?

We still do not know what causes most cases of rhabdomyosarcoma (RMS), but
researchers are starting to understand how certain changes in DNA samaanal

cells to become cancerous. DNA is the chemical in each of our cells that makes up our
genes — the instructions for how our cells function. It is packaged in chromosomes (long
strands of DNA in each cell). We normally have 23 pairs of chromosomes in dach cel
(one set of chromosomes comes from each parent). We usually look like our parents
because they are the source of our DNA. But DNA affects more than how we look.

Some genes are instructions for controlling when our cells grow, divide into Hew ce
and die. Certain genes that help cells grow and divide are caltegiens. Others that
slow down cell division or cause cells to die at the right time are dalhedr suppressor
genes Cancers can be caused by DNA changes that "turn on" oncogenes or "turn off"
tumor suppressor genes.

For example, people with Li-Fraumeni syndrome have changes TiPG&tumor

suppressor gene that cause it to make a defective p53 protein. The p53 protein normally
causes cells with DNA damage to either pause and repair that damdgepaiyiis not
possible, to self-destruct. When p53 is not working, cells with DNA damage continue to
divide, causing further defects in other genes that control cell growth and development
This may lead to cancer.

Certain genes in a cell can be activated when bits of DNA are switched from one
chromosome to another. This type of change, calte@halocation can happen when a

cell is dividing into 2 new cells. This seems to be the cause of most cases a@ralveol
rhabdomyosarcoma (ARMS). In these cancers, a small piece of chromosomess(or, |
often, chromosome 1) ends up on chromosome 13. This moves a gen®AX&{adr

PAXTif it's chromosome 1) right next to a gene caf€XO1 ThePAXgenes play an
important role in causing cells to grow while an embryo's muscle tisbeig formed,

but these genes usually shut down once they're no longer needed. The normal function of
theFOXO1gene is to activate other genes. Moving them together likely actihates
PAXgenes, which may be what leads to the tumor forming.

Research suggests that embryonal rhabdomyosarcoma (ERMS) develops inra differe
way. Cells of this tumor have lost a small piece of chromosome 11 that came from the
mother, and it has been replaced by a second copy of that part of the chromosome from



the father. This seems to causeltBE2 gene on chromosome 11 to be overactive. The
IGF2 gene codes for a protein that may cause these tumor cells to grow.

Changes in several different genes are usually needed for normal cells to banoete c
cells. Scientists have found other gene changes that set some RM$artiisom
normal cells, but there are likely others that have not yet been found.

Researchers now understand many of the gene changes that may lead to RS, but it
still not clear what might cause these changes. Some gene changes mayited.inher
Others may just be a random event that sometimes happens inside a cell, without having
an external cause. There are no known lifestyle-related or environmental cba84S,

so it is important to know that there is nothing these children or their parents could have
done to prevent these cancers.

Can rhabdomyosarcoma be prevented?

The risk of many adult cancers can be reduced with certain lifestylgehésuch as
staying at a healthy weight or quitting smoking), but at this time theraterown ways
to prevent most cancers in children.

The only known risk factors for rhabdomyosarcoma (RMS) — age, gender, and certain
inherited conditions — cannot be changed. There are no known lifestyle-related or
environmental causes of RMS, so at this time there is no way to protect duyssest t
cancers.

Even though we do not know how to prevent RMS, most children with this disease can
be treated successfully.

Can rhabdomyosarcoma be found early?

At this time, there are no widely recommended screening tests for rhabsbncyma
(RMS). (Screening is testing for cancer in people who don't have any sysptom

Still, some cases of RMS can be found at an early stage because theypstdst of the

body where they are noticed quickly (see "How is rhabdomyosarcoma diagnosed?" for a
list of common symptoms). For example, small tumors that start in the mhebiesl

the eye often cause the eye to bulge out. Tumors in the nasal cavity often cause nasal
congestion, nosebleeds, or bloody mucus. When small lumps form near the surface of the
body, parents often see them or feel them.

Many cases of RMS start in the bladder or other parts of the urinary tractgrzhose
trouble emptying the bladder or lead to blood in the urine or in diapers. Tumors starting
around the testicles in young boys can cause painless swelling that is ofted eatiy

by a parent. In girls with RMS of the vagina, the tumor may cause bleedinguues-

like discharge from the vagina.

It may be harder to recognize tumors in the arms, legs, and trunks of older children
because they may often have pain or bumps from sports or play injuries.



There are many other causes of the symptoms above, and most of them areust seri
but it is important to have them checked by a doctor. This includes having your child's
doctor check out any pain, swelling, or lumps that grow quickly or don't go awawy after
few weeks.

About 1 in 3 of these cancers is found early enough so that all of the visible cancer can be
completely removed by surgery. But even when this happens, small microscopie tumor
(which cannot be seen, felt, or detected by imaging tests) may haveyapeadd to

other parts of the body.

Families known to carry inherited conditions that raise the risk of this carsted (h

"What are the risk factors for rhabdomyosarcoma?”) or that have severgl fieenilbers

with cancer (particularly childhood cancers) should talk with their doctors about the
possible need for more frequent checkups. It is not common for this type of cancer to run
in families, but close attention to possible early signs of cancer may help daudlyi

when treatment is most likely to be successful.

How is rhnabdomyosarcoma diagnosed?

Certain signs and symptoms might suggest that a person may have rhabdomywosarcom
(RMS), but tests are typically needed to confirm the diagnosis.

Signs and symptoms of rhabdomyosarcoma
The symptoms of RMS depend largely on where the tumor is:

* When the tumor is in the trunk, limbs, or groin (including the testicles), the first sig
is usually a mass or swelling. Most often it doesn't cause any pain or othenymoble
but it may in some cases.

» Tumors around the eye can cause the eye to bulge or the child to appear to be cross-
eyed.

« Tumors in the ear or nasal sinuses can cause an earache, headache, or sinus
congestion.

» Tumors in the bladder or prostate may lead to blood in the urine, while a tumor in the
vagina may lead to vaginal bleeding. Any of these tumors may grow big ermugh t
make it hard or painful to urinate or have bowel movements.

» Tumors in the abdomen or pelvis can cause vomiting, abdominal pain, or
constipation.

* RMS rarely develops in the bile ducts (small tubes leading from the liver to the
intestines), but when it does it can cause yellowing of the eyes or skin.

One or more of these symptoms usually leads parents to bring a child to the dostor. Les
often, the child may have symptoms related to more advanced RMS, such as bone pain,
constant cough, weakness, or weight loss.



Keep in mind that many of these signs and symptoms are more likely to be caused by
something other than RMS. Sitill, if your child has any of these symptoms, chéck wit
your doctor so that the cause can be found and treated, if needed.

Medical history and physical exam

If your child has any signs or symptoms that may suggest RMS, the doctoawiltav

get a complete medical history to learn about any symptoms and how longhilduras

had them. The doctor will also examine your child to look for possible signs of RMS or
other health problems. For example, the doctor may be able to see or feel an abnormal
mass in the body.

If symptoms or the results of the physical exam suggest your child might Mve R
other tests will need to be done. These might include imaging tests, biopsies, d&nd/or la
tests.

Imaging tests

Imaging tests use x-rays, magnetic fields, radioactive substancesjrat waves to
create pictures of the inside of the body. Imaging tests may be done for a mfimbe
reasons, including:

* To help find out whether a suspicious area might be cancerous
» To determine the extent of a tumor or learn how far a cancer may have spread

* To help determine if treatment is working
Patients who have or may have RMS will get one or more of these tests.

Plain x-rays

These are sometimes used to look for tumors, but their use is limited mainly to labking
bones because they do not show much detail in internal organs. An x-ray of the chest is
sometimes done to look for cancer that might have spread to the lungs, although it isn't
needed if a chest CT scan is being done.

Computed tomography (CT or CAT) scan

The CT scan is an x-ray test that produces detailed cross-sectional ihpges of the

body, including soft tissues such as muscles. Instead of taking one pictureelikeaa r
x-ray, a CT scanner takes many pictures as it rotates around your child wirlshee

lies on a table. A computer then combines these pictures into images of slices df the par
of the body being studied.

This test can provide fairly detailed information about a tumor, including how tasge i
and if it has invaded nearby structures. It can also be used to look at nearby lymph nodes,
as well as the lungs or other areas of the body where the cancer might lkeade spr



Before the scan, your child may be asked to drink a contrast solution and/or get an
intravenous (1V) injection of a contrast dye that helps better outline abnomaaliarthe
body. Your child may need an IV line through which the contrast dye is injected. The
contrast may cause some flushing (a feeling of warmth, especially iacie Some
people are allergic and get hives. Rarely, more serious reactions like traeditary or
low blood pressure can occur. Be sure to tell the doctor if your child has aigyeslier
has ever had a reaction to any contrast material used for x-rays.

CT scans take longer than regular x-rays. During the test, the tablesladesout of the
scanner, a ring-shaped machine that completely surrounds the table. Your itimiébdi
to lie still on a table while this is being done. Younger children may be given methci
help keep them calm or even asleep during the test. Many medical centers spwalise
CT (also known as helical CT), which completes the scan more quickly. It also yields
more detailed pictures and lowers the dose of radiation received duringithe tes

Magnetic resonance imaging (MRI) scan

Like CT scans, MRI scans give detailed images of soft tissues in the bodyiRBut
scans use radio waves and strong magnets instead of x-rays. The emarpefradio
waves is absorbed and then released in a pattern formed by the type of hedgricby
certain diseases. A computer translates the pattern into a very detaitgel of parts of
the body. A contrast material called gadolinium may be injected into a vein before
scan to better show details. The contrast material usually does not cagge alle
reactions.

This test may be used instead of a CT scan to look at the tumor and the tissues around it.
MRI is especially useful if the tumor is in certain parts of the body, sudtedsetd and

neck, an arm or leg, or the pelvis. MRI scans can help determine the exacb&atent

tumor, as they provide a detailed view of the muscle, fat, and connective tissue around
the tumor. This is important when planning surgery or radiation therapy. MRbisaly

useful if your child's doctor is concerned about possible spread to the spinal cora.or brai

MRI scans take longer than CT scans, often up to an hour. Your child may have to lie
inside a narrow tube, which is confining and can be distressing. Newer, more open MRI
machines can help with this, but the test still requires staying still forplengds of

time. The MRI machine also makes loud buzzing and clicking noises that may be
disturbing. Sometimes, younger children are given medicine to help keep thewrcalm
even asleep during the test.

Bone scan

A bone scan can help show if a cancer has spread to the bones, and is often part of the
workup for children with RMS. This test is useful because it provides a picture of t
entire skeleton at once.

For this test, a small amount of low-level radioactive material is egaato a vein (1V).
The substance settles in areas of damaged bone throughout the entire skeleton over the
course of a couple of hours. Your child then lies on a table for about 30 minutes while a



special camera detects the radioactivity and creates a picture kél&®s. Younger
children may be given medicine to help keep them calm or even asleep during the test.

Areas of active bone changes attract the radioactivity and show up as "lsbtospibte
scan. These areas may suggest cancer in an area, but other bone disebsesaigea
the same pattern, so other imaging tests such as plain x-rays or MRI sees) arbone
biopsy might be needed.

Positron emission tomography (PET) scan

For a PET scan, a radioactive substance (usually a type of sugar r@iglietbte,

known as FDG) is injected into the blood. The amount of radioactivity used is very low.
Because cancer cells in the body are growing quickly, they absorb |laog@tsnof the
radioactive sugar.

After about an hour, your child will lie on a table in the PET scanner for about 30
minutes while a special camera creates a picture of areas of radipactine body. The
picture is not finely detailed like a CT or MRI scan, but it provides helpful infoomati
about the whole body.

PET scans are not used routinely to help diagnose RMS, but they can sometimes be very
helpful in finding out if suspicious areas seen on other imaging tests (such asdrme sc

or CT scans) are tumors. PET scans can also be repeated during treatmertbtctimeoni
cancer over time.

Some newer machines are able to do a PET and CT scan at the same time (P&1)/CT sc
This allows the doctor to compare areas of higher radioactivity on the PET s$kahewi
more detailed appearance of that area on the CT.

Ultrasound

Ultrasound uses sound waves and their echoes to make a picture of internal organs or
tumors. For this test, a small, microphone-like instrument called a transdutavrad

around on the skin (which is first lubricated with gel). It gives off sound waves and picks
up the echoes as they bounce off the organs. The echoes are converted by a aumputer i
an image that is displayed on a computer screen.

Ultrasound can be used to see if tumors in the pelvis (such as prostate or bladder tumors)
are growing or shrinking over time. (This test can't be used to look at tumbesdhest
because the ribs block the sound waves.)

This is an easy test to have done, and it uses no radiation. Your child simply lies on a
table, and a technician moves the transducer over the part of the body being looked at.

Biopsy methods

The results of imaging tests may strongly suggest that someone has Rid®jdpsy
(removing some of the tumor for viewing under a microscope and other lab testimg)



only way to be certain. Usually several different kinds of lab tests are dohe sample
to sort out what kind of tumor it is.

Biopsies can be done in several ways. The approach that is used will depend on where the
mass is located, the age of the patient, and the expertise and experience dbthe doc
doing the biopsy.

Surgical biopsy

The most common biopsy approach is to surgically remove a small piece of turigor whi
the patient is under general anesthesia (asleep) and have it looked atlniagisata
doctor who diagnoses diseases from the results of lab tests). In some cabgdymgdn
nodes may also be removed and tested to see if the tumor has spread.

Needle biopsies

If for some reason a surgical biopsy cannot be done, a less invasive biopsy using a hollow
needle may be used. There are 2 kinds of needle biopsies, each of which has pros and
cons.

Core needle biopsyFor a core needle biopsy, the doctor inserts a hollow needle into the
tumor to withdraw a piece of tissue (core sample). If the tumor is near theesaf the

body, the doctor can guide the needle into the tumor by touch. But if the tumor is deep
within the body, imaging tests such as ultrasound or CT scans may be needed taeguide th
needle into place. The core sample that is removed is then used in lab tests tdkbaelp ma
the diagnosis.

The main advantage of a core needle biopsy is that it does not require surgery, so there |
no large incision. Depending on where the tumor is, adults and older children may not
need general anesthesia (where they are asleep for the biopsy), but ikdree ctay

still need it. On the other hand, the specimen is smaller than with a surgical brapgy, a

it is not aimed correctly, the needle may miss the cancer. If the speisimet a good

sample of the tumor, another biopsy will be needed.

Fine needle aspiration (FNA) biopsyThis technique uses a very small hollow needle
attached to a syringe to withdraw (aspirate) a small tumor sample. An Eiggyhs
ideally suited to tumors near the surface of the body that can be reached easily.

The downside of FNA is that the sample is very, very small. The pathologisbenust
experienced with this technique and be able to decide which lab tests will be most helpful
on a very small sample. In cancer centers that have the experience totk&traost
information from very small amounts of tissue, FNA can be a valuable — though gertainl
not foolproof — diagnostic approach, but it is not usually the preferred biopsy technique.

Bone marrow aspiration and biopsy

These tests aren't used to diagnose RMS, but they may be done after the diadinosis
out if the tumor has spread to the bone marrow. The 2 tests are usually done at the same



time. The samples are usually taken from the back of both of the pelvic (hip) bones, but
in some patients they may be taken from the sternum (breastbone) or other bones.

These tests may be done during the surgery to treat the main tumor (whilddhe st
under anesthesia), or they may be done as a separate procedure.

If the bone marrovaspirationis being done as a separate procedure, the child lies on a
table (on his or her side or belly). After cleaning the skin over the hip, the doctor numbs
the area and the surface of the bone with local anesthetic, which may cause a brief
stinging or burning sensation. Even with the local anesthetic, most patierta\still

some brief pain when the marrow is removed. In most cases, the child is also geren ot
medicines to reduce pain or even be asleep during the procedure. A thin, hollow needle is
then inserted into the bone, and a syringe is used to suck out a small amount of liquid
bone marrow.

A bone marrovwbiopsyis usually done just after the aspiration. A small piece of bone and
marrow is removed with a slightly larger needle that is twisted as it ieguown into

the bone. The biopsy may also cause some brief pain. Once the biopsy is done, pressure
will be applied to the site to help stop any bleeding.

Lumbar puncture (spinal tap)

Lumbar puncture is not a common test for RMS, but it may be done for tumors in the
head near the covering of the brain (the meninges). This test is used to look for cance
cells in the cerebrospinal fluid (CSF), which is the liquid that bathes the braipiaat s
cord.

For this test, the doctor first numbs an area in the lower part of the back near the spine.
The doctor may also recommend that the child be given something to make him or her
sleep so the spinal tap can be done without difficulty or causing harm. A small, hollow
needle is then placed between the bones of the spine to withdraw some of the fluid.

Lab tests on the biopsy samples

A pathologist will look at the biopsy samples under a microscope to try to determine if
they contain cancer cells. If the pathologist finds cancer, the nexisdtefigure out if

the cancer is RMS. In rare cases, the pathologist can see that thecedladeave small
muscle striations (myofibrils), which confirm that the cancer is RMS. Boiast cases,
other lab tests are needed to confirm the diagnosis.

Pathologists may use special stains on the samples to identify the type of thenor. T
stains contain special proteins (antibodies) that specifically attach tascésin RMS

cells but not other cancers. The stains produce a distinct color that can be seen under a
microscope. This lets the pathologist know that the tumor is a rhabdomyosarcoma.

Sometimes the tumor will also be tested for gene abnormalities. Genetilotdstor
chromosome translocations and other DNA changes such as those discussed in the
section "Do we know what causes rhabdomyosarcoma?"



If a diagnosis of RMS is made, the pathologist will also use these tests to leeipidet
which kind of RMS your child has. This is important because it affects how the child is
treated. For example, alveolar rhabdomyosarcoma (ARMS), which tends to be more
aggressive, typically requires more intensive treatment than embryonal
rhabdomyosarcoma (ERMS).

How is rhabdomyosarcoma staged?

Once the type of rhabdomyosarcoma (RMS) has been identified, doctors needsto asses
as accurately as possible, how much of it there is and where it has spread. The @nswe
"how much" and "where" are expressed in a kind of shorthand known as staging.

The prognosis (outlook) for people with cancer depends, to a large extent, on the cancer's
stage. The stage of a cancer is one of the most important factors in choeeimgnt.

Your child's doctors will use the results of the imaging tests and biopsiesiljgdsn

"How is rhabdomyosarcoma diagnosed?") and the direct examination of the organs
during surgery to try to determine how far the cancer has spread. If theyedsubt

about the extent of the cancer, more biopsies may be done on tissues at the edge of the
tumor, nearby lymph nodes, and any suspicious lumps in other parts of the body.

Staging for RMS is fairly complex. Doctors first determine 3 key piecedaination:
* The type of RMS (embryonal or alveolar)
* The TNM stage

* The clinical group

These factors are then used along with the child's age to divide patients intouisk, gr
which then are used to determine the best treatment options.

The TNM stage

The TNM stage is based on 3 key pieces of information prior to treatment:
» T: The characteristics of thamor (location and size)
* N: Whether the cancer has spread to nearby lynoples

* M: Whether it hasnetastasized (spread) to distant parts of the body
These factors are combined to determine an overall stage:

Stage 1

The tumor started in a favorable area:

» The orbit (area near the eye)



» The head and neck area, except for parameningeal sites (next to the membranes
covering the brain)

* A genital or urinary site, except the bladder or prostate

* Bile ducts (tubes leading from the liver to the intestines)

The tumor can be any size. It may have grown into nearby areas and/or spreadyto nearb
lymph nodes, but it has not spread to distant sites.

Stage 2

The tumor started in an unfavorable site:
» The bladder or prostate
* An arm or leg
» A parameningeal site (next to the membranes covering the brain)

» Any other site not mentioned in stage 1

The tumor is 5 cm (about 2 inches) or smaller across and there is no evidence ghat it ha
spread to nearby lymph nodes or distant sites.

Stage 3

The tumor started in an unfavorable site:
» The bladder or prostate
* Anarm or leg
» A parameningeal site (next to the membranes covering the brain)

» Any other site not mentioned in stage 1
And one of the following applies:

* The tumor is 5 cm across or smaller but has spread to nearby lymph nodes

» The tumor is larger than 5 cm across and may or may not have spread to nearby
lymph nodes

In either case, the cancer has not spread to distant sites.

Stage 4

The tumor can have started at any site and can be of any size. It has@plistht sites
such as the lungs, liver, bones, or bone marrow.



Clinical group

The clinical group is based on the extent of the disease and how completelynibvede
during initial surgery. The groups are defined as follows.

Group |

This group includes children with localized RMS (the cancer has not spread to nearby
lymph nodes or to distant sites in the body) that is completely removed by surgery. Gr
| has 2 subgroups:

Group IA: Children in this group had a tumor that was still confined to the muscle or
organ where it started and was completely removed by surgery. It had raat &pre
nearby lymph nodes or distant sites.

Group IB: Children in this group had a tumor that had grown beyond the muscle or
organ where it started and into nearby structures, but it was completely tebyove
surgery. It had not spread to nearby lymph nodes or distant sites.

About 15% of RMS patients are in group I.

Group |l

This group includes children who have had tumors that have been removed by surgery,
but cancer has been found around the edges of the removed specimen, in the nearby
lymph nodes, or in both places. In all cases, as much of the cancer has been removed as
possible. Group Il has 3 subgroups:

Group IlA: In this group, the cancer has not spread to nearby lymph nodes or elsewhere.
The surgeon has removed all the cancer that could be seen, but the pathologist has found
cancer at the edge of the removed specimen, which means that there may have been a
small amount of cancer left behind.

Group IIB: In this group, the cancer has spread to nearby lymph nodes, but all of the
cancer has been removed by surgery.

Group IIC: In this group, the cancer has spread to nearby lymph nodes. The surgeon has
removed all the cancer that could be seen (including in the lymph nodes), but the
pathologist has found cancer at the edge of the removed specimen, which means that
there may have been a small amount of cancer left behind.

About 20% of RMS patients are in group II.
Group
These children have tumors that cannot be completely removed, leaving some tumor

behind that can be seen with the naked eye. The tumor may have spread to nearby lymph
nodes, but there is no sign that it has spread to distant organs. Group Il has 2 subgroups:



Group llIA: The tumor cannot be completely removed by surgery, and only a biopsy of
the tumor has been done.

Group IlIB: The tumor cannot be completely removed, but surgery has removed at least
half of the tumor.

About 50% of patients with RMS are in group 11

Group IV

These children have evidence of distant spread at the time of diagnosis toydacas s
the lungs, liver, bones, bone marrow, or to distant muscles or lymph nodes.

About 15% of children with RMS are in group IV.

Risk groups

Using the information about the type of RMS, the TNM stage, and the clinical group,
doctors classify patients into 3 risk groups. Information about risk groups helps doctors
decide how aggressive treatment should be.

The risk groups are defined based on what has been learned from previous research on
patients' outcomes. The risk groups discussed here are based on the most current
information, but these may change in the future as safer and more effectinestits are
developed.

Low-risk group

This group includes:

* Children with TNM stage &mbryonarhabdomyosarcomas (ERMS) that fall into
clinical groups 1, Il, or 11l

* Children with stage 2 or 3 ERMS who are in clinical groups | or Il

Intermediate-risk group

This group includes:
* Children with stage 2 or 3 ERMS who are in clinical group Il

* Children withalveolarrhabdomyosarcoma (ARMS) that has not spread to distant
sites (stage 1, 2, or 3)

High-risk group

This group includes:

* Children with widespread (stage 4) RMS (ERMS or ARMS)



Survival rates for rhabdomyosarcoma by risk group

Survival rates are often used by doctors as a standard way of discussisgnéspe
prognosis (outlook). Some people may want to know the survival statistics for those in
similar situations, while others may not find the numbers helpful, or may even not want
to know them. If you would rather not read about the survival rates, skip to the next
section, “How is rhabdomyosarcoma treated?”

The 5-year survival rate refers to the percentage of patients what le@st 5 yearsfter
their cancer is diagnosed. Of course, many people live much longer than 5 years (and
many are cured).

In order to get 5-year survival rates, doctors have to look at people who wezd aeat
least 5 years ago. Improvements in treatment since then may resulore éamorable
outlook for patients now being diagnosed with RMS.

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

risk group of a person'’s cancer is important in estimating their outlook. But many othe
factors may also affect a person's outlook, such as their age, the locakieriuwhor,

certain gene changes in the cancer cells, and how well the cesmands to treatment.

Here arggeneralsurvival statistics based on risk groups. These numbers come from large
clinical trials treating children with RMS in the 1980s and 1990s.

Low-risk group

Overall, the 5-year survival rate for children in the low-risk group is over 90846t bf
these children will be cured.

Intermediate-risk group

For those in the intermediate-risk group, the 5-year survival rates ramga@lbout 60%
to about 80%. The rate varies somewhat based on tumor location, stage, and the age of
the child (with children aged 1 to 9 tending to do better than older or younger children).

High-risk group

If the cancer has spread widely, the 5-year survival rate is genaraligd 20% to 40%.
Again, it's important to note that other factors, such as the age of the patient ated the s
and type of tumor will affect these numbers. For example, children with embryona
rhabdomyosarcoma (ERMS) and limited spread (to only 1 or 2 distant sites) have a
higher 5-year survival rate.

Even when taking risk groups and other factors into account, survival rates are at bes
rough estimates. Your child's doctor can tell you how well these numbers myyaasppl
he or she is familiar with the aspects of your particular situation.



How is rhnabdomyosarcoma treated?

This information represents the views of the doctors and nurses serving on the American
Cancer Society's Cancer Information Database Editorial Board. These views are based
on their interpretation of studies published in medical journals, as well as their own
professional experience.

The treatment information in this document is not official policy of the Society and is not
intended as medical advice to replace the expertise and judgment of your cancer care
team. It is intended to help you and your family make informed decisions, together with
your doctor.

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

General approach to treatment

Treating rhabdomyosarcoma (RMS) is complex and requires the expertiseyof ma
different doctors, nurses, and other health professionals. Pediatric (or medical)
oncologists, surgeons, radiation oncologists, and oncology nurses will get together to pla
the most effective treatment.

The treatment and prognosis (outlook) for patients with RMS depend to a largeoextent
the type of RMS and on how much of it can be removed with surgery. This is why it's
very important for patients to be diagnosed and treated by doctors who have egperienc
with rhabdomyosarcoma. Children with RMS are best treated in a cancersterhters
those who are members of the Children's Oncology Group, where there is expangnce
expertise in treating childhood cancers.

All children and adults with RMS will be treated with surgery to remove the tuntas i
possible to do so without causing major damage or disfigurement. In some cases,
chemotherapy and/or radiation therapy may be used first to try to shrink the Kuitnor
shrinks enough, surgery may be done at this point. The goal is to completely remove the
tumor, but this is often not possible.

Whether the tumor appears to have been completely removed or not, all patients with
RMS should get chemotherapy. Without it, it is very likely that the canckecanie back
at distant sites in the body because small amounts of cancer are almgstmbgant in
other parts of the body when the cancer is first diagnosed.

If cancer is left behind after surgery or if the cancer has some lesshia/redts and it
hasn't spread to distant sites (as is the case most of the time), radiatipy wWikr@so
be given.

All of these treatments may have side effects, but many of them cardedesa
troublesome. Your medical team will help you take care of the side effettsihwork
closely with nutritionists, psychologists, and social workers to help you undersind a
deal with the medical problems, stress, and other issues related to thertreatme



Because many of these things can be more complicated for cancedierghihany

people will be involved in your child's overall care. As a parent, taking care dfla chi
with cancer can be a very big job. It is important to remember that you waldhkot of

help. It is also important for you to know that the health care professionals &ho tre
children with RMS are using the experience and knowledge gained from more than 30
years of detailed scientific study of treating this disease.

The next few sections describe in more detail the types of treatmentouiMS.

Surgery for rhabdomyosarcoma

Unless the cancer has clearly spread to distant parts of the body, ssinggrglly the

first step in treating rhabdomyosarcoma (RMS). Complete resection\adnof the

main tumor, along with some surrounding normal tissue, is the goal whenever passible. |
there are cancer cells at the edges (margins) of the removed specimeingrtiest some
cancer cells may remain in the body at the tumor site), the surgeon mag @gaiatto

try to remove the remaining cancer.

In some cases, surgery may be done even if it is clear that all of tlex cantt be
removed because it may help other treatments (chemotherapy and radiatioryy t
better.

During surgery, nearby lymph nodes may be biopsied to determine if the cancer has
spread to these areas, especially if the main tumor is near the $asticléer boys or is
on an arm or leg.

Completely removing head and neck tumors may require special surgical teams w
ENT (ear, nose, and throat) surgeons, plastic surgeons, maxillofacial surgeons, and
neurosurgeons. If the tumor is large or is in a spot where removing it completetly woul
severely affect the child's appearance or cause other problems, then suagbrey m
delayed until after a few courses of chemotherapy and possibly radiatioryttetgpto
shrink it, or surgery may not be done at all.

What to expect during surgery

The type and extent of surgery can vary a great deal based on the location anthsize of
tumor.

The biopsy is generally the first surgery done for RMS. How it is done, how long
recovery takes, and how it affects later treatment depend on many factorgod bé

biopsy used is based on imaging test results, location and size of the tumor, the child's
age and health, and the expertise of the doctor. (For a description of biopsy types, see
"How is rhabdomyosarcoma diagnosed?")

The main goal of surgery is to completely remove the cancer in an effort to atuowl f
surgery. But as mentioned before, this is not always an option.

Before any surgery, several issues must be addressed. Someone from thktsargic
will talk with your family and examine your child to make sure he or sheysigaily



ready for surgery. Blood will be drawn for lab tests to make sure the bone naandow
other organs are working well and to ensure matched units of blood will be available in
case your child needs a transfusion during surgery. A parent or guardiaeedlto sign
consent forms, giving permission for the surgery, anesthesia, and possible blood
transfusions.

You will be given instructions about what your child can eat and do before and after
surgery. The medical team will need to know if your child has any allergiesjabptec
medicines. The team will calculate the dose of anesthesia based on your chyldzéod

Your child may not be allowed to eat or drink for several hours before the surgery. This is
to avoid potential complications that might result from having food in the stomach while
under anesthesia.

An intravenous (IV) access line will be started in a vein (usually in the arm).chddr

will be given a hospital gown and will lie down on a special table, which is then taken to
the pre-operative holding area. Anesthesia may be started in this dreabpetating

room.

If the diagnosis of RMS was not confirmed by a biopsy before the main operation, the
surgeon may first take only a small sample of the tumor. The sample is given to a
pathologist right away to look at and determine if it is cancer or not. If the pgistotan
determine that it is cancer while your child is still on the operating tdladesurgeon may
remove the entire tumor and may also remove some of the nearby lymph nodes to check
for spread of the cancer. If the surgeon suspects the disease has spread tpamaother

the body, a piece of the possible metastatic tumor may be removed as well.

A bone marrow aspiration and biopsy may also be done, and a central venous access line
(a thin catheter) may be inserted into one of the large vessels in the chest tdiveip de
chemotherapy and other medicines later.

Once the procedure is finished, your child will be taken to the recovery areasely cl
monitored until fully awake. Your child will then be returned to his or her hospital room.

Possible risks and side effects

Possible complications of surgery depend on the location and extent of the operation and
the child's health beforehand. Serious complications, although rare, can include problem
with anesthesia, excessive bleeding, wound infections, and pneumonia. Most children
will have some pain for a while after the operation, although this can usualljpled he

with medicines if needed.

Some operations may result in few physical changes other than a scar, while more
involved operations may lead to changes in appearance or in how some parts of the body
function, and may require physical rehabilitation.

For more information on surgery as a treatment for cancer, see our docBuorgety



Chemotherapy for rhnabdomyosarcoma

All children with rhabdomyosarcoma (RMS) will get chemotherapy at some javieh
if it is thought that the cancer was completely removed by surgery, withoubttrexapy
it is likely to come back.

Chemotherapy (chemo) is the use of drugs to treat cancer. Chemothexyggignsic

therapy, meaning that the drugs enter the bloodstream and reach throughout the body to
destroy cancer cells. This makes chemotherapy useful for killing RMSItat have

spread away from the main tumor to other parts of the body, even if they can't be seen.

Following surgery, any tiny deposits of RMS that remain can often be destigye
chemotherapy. If larger areas of tumor remain after surgery (argésy couldn't be

done for some reason), chemotherapy (along with radiation) can often shrink tlhsse are
In some cases this may allow further surgery to completely remove theirggraimor.

Drugs used to treat rhabdomyosarcoma

There are many chemotherapy drugs. Some can be taken by mouth, but mosttac inj
into a vein. The drugs used depend to some extent on which risk group the child is in
(described in the section "How is rhabdomyosarcoma staged?").

The main drugs used to treat children in the low-risk group are vincristine and
dactinomycin (also known as actinomycin-D). This combination is often refereed to

VA. In some cases cyclophosphamide may be added as well. This 3-drug comb#ation i
referred to as VAC.

The VAC regimen is the most common combination used for the intermediateengk gr
Irinotecan or topotecan may be added as well. Other drugs used to treat RMS8 incl
ifosfamide, etoposide, and doxorubicin.

The same drugs are also used for children in the high-risk group (which inchildesnc

with metastatic disease), but these drugs have not been shown to be as suicdbssful
group. New drugs and drug combinations are continually being studied by the Soft Tissue
Sarcoma Committee of the Children's Oncology Group and other resealtcisdrsped

that they will improve the survival rate in the high-risk group.

Doctors give chemotherapy in cycles, which is usually treatment on 1 or 2 daysin a
followed by days off to give the body time to recover. For RMS, chemotherapy is
typically given once a week for the first few months, and then less often. Thienhgi
of chemotherapy is usually in the range of 6 months to a year.

Possible side effects

Chemo drugs attack cells that are dividing quickly, which is why they often wanksag
cancer cells. But other cells in the body, such as those in the bone marrow, theflining
the mouth and intestines, and the hair follicles, also divide quickly. These cellscare a
likely to be affected by chemotherapy, which can lead to side effects.



Children seem to have an advantage over adults when it comes to chemotherapy. They
tend to have less severe side effects and recover from side effects more Ghiskily
why doctors can often give them higher doses of chemotherapy to kill the tumor.

The side effects of chemotherapy depend on the type of drugs, the doses, and how long
they are taken. Possible side effects can include:

* Hair loss

* Mouth sores

* Loss of appetite

» Nausea and vomiting

* Diarrhea

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

* Fatigue (from low red blood cell counts)

These side effects are usually short-term and go away once treatmeishisdi Your
child's doctor and treating team will watch closely for any side effeatsievelop. There
are often ways to lessen these side effects. For example, drugs camlie biekp
prevent or reduce nausea and vomiting. Be sure to ask your doctor or nurse about
medicines to help reduce side effects, and report any side effects yourashdd they
can be managed effectively.

Along with the risks above, some chemo drugs can have specific side efféxigdghalt
these are relatively uncommon). For example:

Cyclophosphamide and ifosfamide can damage the bladder, which can cause blood in the
urine. The chance of this happening can be lowered by giving the drugs with plenty of
fluids and with a drug calleshesnawhich helps protect the bladder. These drugs can

also damage the ovaries or testicles, which might affect fe(titieyability to have

children).

Vincristine can damage nerves. Some patients may notice tingling and numbness,
particularly in the hands and feet.

Recent studies have shown that children under the age of 3 years are more likely to have
liver damage from chemotherapy. Doctors now use lower and very specifidoloarg
child younger than 3 years old.

Some chemo drugs may also increase the risk of developing a second typemf cance
usually a form of leukemia, years after the RMS is cured. But thiseisaad the
importance of chemotherapy in treating RMS far outweighs this risk.

For more extensive information on chemotherapy, see the docuumelerstanding
Chemotherapy: A Guide for Patients and Families



Radiation therapy for rhabdomyosarcoma

Radiation therapy (radiotherapy) uses high-energy radiation to Kill caelterlt is often
an effective way to kill cancer cells that cannot be removed during surgerm. Whe
radiation therapy is used to help treat rhabdomyosarcoma (RMS), it is liyygioeh
along with chemotherapy.

Radiotherapy is most useful if some of the main tumor is still left aftgesuf(group I
or 1) or if completely removing the tumor would mean loss of an important organ, li
the eye or bladder, or would be disfiguring. It is not usually needed for childien w
embryonal rhabdomyosarcoma (ERMS) that can be completely removed by surgery

(group 1).

Usually radiation therapy is given to any area of remaining disease afté26ueeks of
chemotherapy. An exception is when a tumor near the meninges (linings of the ksain) ha
grown into the skull bones, into the brain itself, or into the spinal cord. In these patients
radiation therapy is started right away (along with chemotherapy).

Radiotherapy cannot be given to the whole body to treat metastases, but it caanlie gi
certain areas of known disease to reduce any symptoms the cancer mayrge caus

Radiation therapy is much like getting an x-ray, although the dose of radiathucis
higher. Radiation is usually given daily (5 days a week) over many weekseBef
treatments start, the radiation team takes careful measurements agthgrtests such as
MRI scans to determine the correct angles for aiming the radiation beante gondper
dose of radiation.

For each session, your child will lie on a special table while a machinerdeliee
radiation from a precise angle. The treatment is not painful. Each sestsoablast 15 to
30 minutes, with most of the time being spent making sure the radiation is aimed
correctly. The actual treatment time each day is much shorter. Some ydhifdyenc
may be given medicine to make them drowsy before each treatment.

Newer radiation techniques

Some newer techniques may help doctors to more accurately aim treatrhertuatdr
while reducing the radiation exposure to nearby healthy tissues. Thiesigtes may
help increase the success rate and reduce side effects. Many doctorsamomend
using these approaches when they are available.

Three-dimensional conformal radiation therapy (3D-CRT):3D-CRT uses special
computers to precisely map the location of the tumor. Depending on where the tumor is,
your child may be fitted with a plastic mold resembling a body cast to keep thien or

the same position so that the radiation can be aimed more accurately. Radiatisn beam
are then shaped and aimed at the tumor from several directions, which makes the
radiation less likely to damage nearby normal tissues.

Intensity modulated radiation therapy (IMRT): IMRT is an advanced form of 3D
therapy. In addition to shaping the beams and aiming them at the tumor froal sever



angles, the intensity (strength) of the beams can be adjusted to limit theatdseg¢he
most sensitive normal tissues. This lets doctors deliver an even higher dose hwéhne ca
areas. Many major hospitals and cancer centers now use IMRT.

Brachytherapy (internal radiation therapy): Another newer approach is to insert a
radioactive pellet into or near the tumor. The radiation from the pellet travgla shbrt
distance, so the tumor gets most of the radiation. This approach may be espefiallly us
in treating some bladder, vaginal, and head and neck area tumors. Some early studies
suggest that this may be a good way to preserve the function of these organs in many
children.

Other newer techniques, such as stereotactic radiotherapy and proton bedrareguipt
are discussed briefly in the section, "What's new in rhabdomyosarcoma resehrch
treatment?"

Possible side effects

The side effects of radiation therapy depend on the dose of radiation and where it is
aimed.

Short-term side effects can include fatigue and increased numbers abirdeEiffects

on skin areas that receive radiation can range from hair loss and mild sunburn-like
changes to more severe skin reactions. If the abdomen or pelvis gets radiatian, nause
vomiting, and diarrhea are common. In some cases there may be damage to th@bladde
bowel. Radiation to the head and neck can cause mouth sores and loss of appetite.

Small children's brains are very sensitive to radiation, so doctors try to avoid using
radiation to the head whenever possible. Side effects of brain radiation therdjy usua
become most serious 1 or 2 years after treatment and may include headaches and
problems such as memory loss, personality changes, and trouble learning at school.

Other long-term problems can include scar tissue formation and the slowing of bone
growth. Depending on the age of the child and what parts of the body get th@nadiati
this could result in deformities or a lack of growth to full height. Radiotherapgyaisa
raise the risk of cancer many years later in the areas that gotaadsse "Possible
long-term side effects of treatments").

To lower the risk of serious long-term effects from radiation, doctors use tkstldase
of radiation therapy that is still effective.

For more detailed information on radiation therapy, see our docubhasieystanding
Radiation Therapy: A Guide for Patients and Families

High-dose chemotherapy and stem cell transplants for
rhabdomyosarcoma

A stem cell transplant (sometimes referred to as a bone marrow trahsmpékes it
possible to use much larger doses of chemotherapy than would normally be possible.



Chemotherapy drugs Kill rapidly dividing normal cells (such as those in the bor@wnar
where new blood cells are made) as well as cancer cells. Higher ddseseofitugs
might be more effective in treating some cancers, but they are not giversé¢oa
severe damage to the bone marrow would cause life-threatening shorthipesiafells.

A stem cell transplant gets around this problem by taking out and saving some of the
patient's own blood-forming stem cells (either from the blood or bone marrow) before
high-dose chemotherapy and then putting them back into the blood after chemotherapy is
over, where they will travel to the bone marrow. This allows the normal marrow to

regrow.

Stem cell transplants are used to treat some aggressive childhood cancersarititsso f
not clear if they can help rhabdomyosarcoma patients. Because of the sevdfedgle e
they can cause, most doctors recommend they be used only as part of a d¢éhical tr

For more detailed information on stem cell transplants, see our doci8temtCell
Transplant (Peripheral Blood, Bone Marrow, and Cord Blood Transplants)

Rhabdomyosarcoma that progresses or recurs after initial
treatment

Rhabdomyosarcoma (RMS) that continues to grow during treatment or that comes back
once treatment is finished is often hard to treat. The type of treatment witicdepea
number of factors, including the site of the recurrence, type of tumor, and previous
treatments used.

For tumors that recur in the same spot as the original tumor, surgery may be used if it
feasible. If radiation therapy wasn't part of the initial treatmemay be tried as well.

In rare cases, surgery may be used for cancers that recur at dis@rdugh as if there is
a small recurrence in a lung.

Most often, chemotherapy is the best option for distant spread. This might include some
of the drugs listed in the "Chemotherapy for rhabdomyosarcoma” section, as well
newer drugs under study. Because these tumors are hard to treat, claigcaf tnewer
treatments may be a good option in many cases.

Clinical trials for rnabdomyosarcoma

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

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



If you would like your child to take part in a clinical trial, you should start kyngsyour
doctor if your clinic or hospital conducts clinical trials. You can also call knical

trials matching service for a list of clinical trials that meet yoedical needs. You can
reach this service at 1-800-303-5691 or on our Web site at www.cancer.org/clingcaltria
You can also get a list of current clinical trials by calling the NatiQaaicer Institute
Cancer Information Service toll free at 1-800-4-CANCER (1-800-422-6237) or by
visiting the NCI clinical trials Web site at www.cancer.gov/cliricals.

Your child will have to meet certain requirements to take part in any clinigiallt your
infant or young child does qualify for a clinical trial, you will have to dewitiether or

not to enter (enroll) the child into it. Older children, who can understand more, usually
must also agree to take part in the clinical trial before the parents' canaeoepted.

Clinical trials are one way to get state-of-the-art cancerfoarngour child. Sometimes
they may be the only way to get some newer treatments. They are dlse anéy way
for doctors to learn better methods to treat cancer. Still, they are not rigivefy child.

You can get a lot more information on clinical trials in our document c@llieccal
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
rhabdomyosarcoma

When your child has cancer you are likely to hear about ways to treat his onter aa
relieve symptoms that your doctor hasn't mentioned. Everyone from friends angdtéamil
Internet groups and Web sites may offer ideas for what might help. These nezthods
include vitamins, herbs, and special diets, or other methods such as acupuncture or
massage, to name a few.

What exactly are complementary and alternative therpies?

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

Complementary methods:Most complementary treatment methods are not offered as
cures for cancer. Mainly, they are used to help the person with candeetteel Some
methods that are used along with regular treatment are: art therapy trgulgy to

reduce stress; acupuncture to help relieve pain; or peppermint tea to relisga.rfgome
complementary methods are known to help, while others have not been tested. Some
have been proven not be helpful, and a few have even been found harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These
treatments have not been proven safe and effective in clinical trials. Somseof the
methods may pose danger, or have life-threatening side effects. But the biggesirdange
most cases is that your child may lose the chance to be helped by standaadl medic



treatment. Delays or interruptions in medical treatments may givatioeicmore time to
grow and make it less likely that treatment will help.

Finding out more

It is easy to see why parents who have children with cancer think about alternative
methods. You want to do all you can to help fight the cancer, and the idea of a treatment
with few or no side effects sounds great. Sometimes medical treatments like
chemotherapy can be hard to take, or they may no longer be working. But the truth is tha
most of these alternative methods have not been tested and proven to work in treating
cancer.

As you consider your child's 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 use regular medical treatments? Is thestneat
"secret” that requires you to take your child to certain providers or to another
country?

* Talk to your child's doctor or nurse about any method you are thinking about.

» Contact us at 1-800-227-2345 to learn more about complementary and alternative
methods in general and to find out about the specific methods you are looking at.

The choice is yours

You always have a say in how your child is treated. If you want to use a molausta
treatment, learn all you can about the method and talk to your child's doctor about it.
With good information and the support of your child's health care team, you may be able
to safely use the methods that can help your child while avoiding those that could be
harmful.

More treatment information for rhabdomyosarcoma

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

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

CureSearch is a combined effort of the National Childhood Cancer Foundation and the
Children's Oncology Group (COG). CureSearch can be contacted via telephe8@at 1
458-6223 or on the Web at www.curesearch.org.



What should you ask your doctor about
rhabdomyosarcoma?

It is important for you to understand as much as you can about your child's care. You
should have frank, open discussions with your cancer care team. They want to dnswer al
of your questions, no matter how minor they might seem. For instance, consider these
guestions:

» What kind of rhabdomyosarcoma does my child have?

* Has my child's tumor spread?

* Are there other tests that need to be done before we can decide on treatment?
» Which risk group does my child's cancer fall into, and what does that mean?

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

» What other doctors will we need to see?

* What treatment options do we have?

* What do you recommend and why?

* What are the short-term risks and side effects to the treatments you 3uggest

» What are the likely long-term effects of treatment? Could it affect mg'sHértility?
* What should we do to be ready for treatment?

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

» How will treatment affect our daily activities?

» Based on what you've learned about my child's cancer, what is the outlook for cure?
* What would we do if the treatment doesn't work or if the cancer recurs?

» What clinical trials are suitable options for my child?

* What type of follow-up and rehabilitation will my child need after treatfent
You might have other questions as well. For example, you might want to:

» Ask about getting a second opinion as to the best treatment option.

* Find out if the treatment schedule can be arranged so that your child willsnittle a
school as possible.

» Ask how to explain what is happening with your child so that his brothers, sisters, and
friends can understand.



» Ask about support groups that might help you benefit from the experience of other
families who have been through this.

What happens during and after treatment for
rhabdomyosarcoma?

During and after treatment for rhabdomyosarcoma (RMS), the main concerns for most
families are the immediate and long-term effects of the tumor andatsient, and
concerns about the possibility of the tumor coming back.

It is certainly normal to want to put the tumor and its treatment behind you and to get
back to a life that doesn't revolve around cancer. But it's important to réaizddase
follow-up care is a central part of this process that offers your child thehmaste for
recovery and long-term survival.

Doctor visits and tests

Your child will probably have to return to the doctor often during chemotherapy for lab
tests to look for low blood counts that could lead to bleeding or serious infection. The
doctor will also check for other side effects of the treatment. Your childneay blood
transfusions to treat low blood counts or antibiotics to treat infection.

Usually chemotherapy and follow-up testing will be done in the pediatric cagerc
but if you must travel a great distance the specialists involved in your claitd'san
work with your local doctor to reduce your need to travel.

For several years after treatment, it is very important for youd thihave regular
follow-up exams with the cancer care team. The doctors will continue th ¥eatsigns
of disease, as well as for short-term and long-term side effectatvhéet. Doctor visits
will be more frequent at first, but the time between visits may get longenagoes on.

Checkups after treatment of RMS include careful physical exams, labatedts
sometimes imaging tests such as computed tomography (CT), magnetincesona
imaging (MRI), or positron emission tomography (PET) scans. If the RbM8sécomes
back), it is usually within the first few years after treatment. e tjoes by, the risk of
recurrence goes down.

If the tumor comes back, or it does not respond to treatment, your child's doctors will
discuss with you the various treatment options available (as discussed in
"Rhabdomyosarcoma that progresses or recurs after initial treatment™)

Some potential long-term side effects from the treatment of RMS may not showlup unt
many years later, including effects on fertility and a risk of developiothar type of
cancer at a later time. It's important to talk with your child's doctors tastadd what
these risks are. (See the section, "Possible long-term side effectsroétrsator
rhabdomyosarcoma” for more details.)



Social, emotional, and other issues in treating
rhabdomyosarcoma

Most cases of rhabdomyosarcoma (RMS) develop during a very sensitive tiypeunga
person's life. A diagnosis of RMS and its treatment may have a profound effect on a
person's outward appearance and how they view themselves and their body. It can also
affect how they do some everyday tasks. This can have an impact on their ability to
continue certain school, work, or recreational activities. The effect will prpba

greatest during the first year of treatment. The treating center sh@llchte the family
situation as soon as possible, so that any areas of concern can be addressed.

Some common family concerns include financial stresses, transportation &mtee c

center, the possible loss of a job, and the need for home schooling. Many experts
recommend that school-aged patients attend school as much as possible. This helps them
maintain important social connections and gives them a chance to keep their friends
informed about what is happening.

Friends can be a great source of support, but patients and parents should know that some
people have misunderstandings and fears about cancer. Some cancer centers have a
school re-entry program that can help in these situations. In this prograrh, healt

educators visit the school and tell students about the diagnosis, treatment, and changes
that the cancer patient may go through. They also answer any questionsatherge

and classmates.

Centers that treat many patients with RMS may have programs to introdugatnents

to children or teens who have finished their treatment. This can give patients ah idea
what to expect during and after treatment, which is very important. Seeirtng@apatient
with RMS doing well after treatment is often helpful. Support groups also might be
helpful.

Although the psychological impact of this disease on children and teens is most obvious,
adults with this disease may face many of the same challenges. Adultgsiienid also

be encouraged to take advantage of the cancer centers' physical,tbecapgtional

therapy, and counseling services.

Possible long-term side effects of treatments for
rhabdomyosarcoma

Because more children with rhabdomyosarcoma (RMS) are surviving longerow is
possible to look at the long-term effects of their treatment. It's impoadastuss what
these possible effects might be with your child's medical team befdiagteeatment.
Doctors try to limit these potential side effects as much as possible winamgla
treatment.

The long-term effects of surgery depend a great deal on the location and egtent of
tumor(s). Some operations may result in few physical changes other thanatsie

more involved operations may lead to changes in appearance or in how some parts of the
body function, and may require physical rehabilitation.



Some chemotherapy drugs may damage cells in the ovaries or testictdscarnaffect
a patient's ability to have children later on. For parents, it's importanttgsdithis with
your child's health care team before treatment. In some cases tlyelbe mays to help
preserve fertility.

The long-term side effects of radiation therapy may be significant, efpéziayoung
children. Bones and soft tissues that are irradiated do not grow very well. Dependi

the area getting radiation, this may result in curvature of the spine, argtbetrm or

leg, limited motion of a joint, hardening of the surrounding soft tissue, stiffening of the
lungs, poor development of the facial bones, cataracts and poor vision of the involved
eye, later problems with sexual function, and other problems. Young children's beains a
especially sensitive to radiation to the head, which can lead to learning probletihsror
issues, so doctors do their best to avoid this when possible.

Another unwanted long-term result is the small, but definitely increased, riskooidsec
cancers in survivors who had chemotherapy and radiation therapy. These cahws inc
bone cancer, leukemia, or other soft tissue tumors. The bone cancers seem to be linked
with radiotherapy, while the leukemias are more often seen after énetadvith
cyclophosphamide and related drugs.

It is important to remember that these second cancers affect only a smiadirrafm
rhabdomyosarcoma survivors, and these are children who most likely would not have
survived without these treatments.

Long-term follow-up care for children

To help increase awareness of late effects and improve follow-up caredbiodul

cancer survivors throughout their lives, the Children's Oncology Group (COG) has
developed long-term follow-up guidelines for survivors of childhood cancers. These
guidelines can help you know what to watch for, what screening tests should be done to
look for problems, and how late effects may be treated.

It is very important to discuss possible long-term complications with yourschigdlth

care team, and to make sure there is a plan in place to watch for these probless and tr
them, if needed. To learn more, ask your child's doctors about the COG survivor
guidelines. You can also download them for free at the CureSearch Web site:
www.survivorshipguidelines.org. The guidelines are written for healthprafessionals.
Patient versions of some of the guidelines available (as "Health Links") srielees

well, but we urge you to review them with a doctor.

For more about some of the possible long-term effects of treatment, see our document,
Children Diagnosed With Cancer: Late Effects of Cancer Treatment

Keeping good medical records

As much as you might want to put the experience behind you once treatment is
completed, it is very important to keep good records of your child's medical carg du
this time. Gathering these details soon after treatment may be easigyihgto get



them at some point in the future. There are certain pieces of information thahydls
doctors should have, even after your child has become an adult. These include:

» A copy of the pathology report(s) from any biopsies or surgeries.
« If there was surgery, a copy of the operative report(s).

« If your child stayed in the hospital, a copy of the discharge summaries thatsdoctor
prepare when patients are sent home.

* If chemotherapy was given, a list of the final doses of each chemotherapy drug o
other drug your child received. (Certain chemotherapy drugs have spaoifiterm
side effects. If you can get a list of these from the pediatric oncqltdgsmight also
help any new primary care doctor.)

« If radiation therapy was given, a summary of the type and dose of radiation amd whe
and where it was given.

It is also very important to keep your health insurance. Tests and doctor visadapst
and even though no one wants to think of the tumor coming back, this could happen.

What's new in rhabdomyosarcoma research
and treatment?

The treatment of rhabdomyosarcoma (RMS) has come a long way in the past few
decades, largely due to the work of the Intergroup Rhabdomyosarcoma Study Group
(now known as the Soft Tissue Sarcoma Committee of the Children's Oncology.Group
However, more work needs to be done.

Better classification of rhabdomyosarcomas

Newer molecular techniques may help better categorize RMS and prediotpatients
will respond best to certain treatments. For example, rather than just lookregcancer
cells under a microscope, researchers have begun to use special gea¢tidp
classify RMS. About 1 out of 4 cancers that doctors would usually classifyeadaal
rhabdomyosarcoma (ARMS) have been found to lack the typical gene change (the
PAX/FOXO1fusion gene) seen in ARMS. Some early studies have shown that these
cancers seem to act more like embryonal rhabdomyosarcoma (ERMS) than ARMS.
ERMS generally requires less intensive treatment than ARMS. If tids§ is

confirmed in other studies, it may allow doctors to use less intensive treatimehese
cancers and still achieve the same results.

Improving standard treatments

A major goal of current research is to treat all patients more efflygtikile reducing
exposure to intensive treatments (and their side effects) when possibleafmiex
researchers are studying whether children who have a low risk of the tumoingecan



be successfully treated without using potentially harmful treatments sueliation
therapy and the chemotherapy drug cyclophosphamide.

Because children's bodies are very sensitive to radiation, doctors are |lavkivay$ to
limit the doses as much as possible. Newer radiation therapy techniques aliors tioc
aim the radiation more precisely, limiting the amount that reaches normatibsues.
Some of these techniques were described in the section "Radiation therapy for
rhabdomyosarcoma”, and other approaches are now being studied. For example, in
stereotactic radiation therapy, a special machine allows the cadiatbe aimed at the
tumor from many different angles.

Proton beam radiation is another new approach. Standard radiation beams give off the
same amount of radiation at all points in the body as they pass through it. Proton beam
radiation uses radioactive particles that travel only a certain didvafoe releasing

most of their energy. Doctors can use this property to limit the radiatiommgawormal
body tissues. This new approach seems promising, but it is not yet clear if iers oet
other newer forms of radiation therapy. It is also expensive and is only agailabl

handful of centers around the country at this time.

Doctors are studying adding newer chemotherapy drugs such as irinatecan
temozolomide to the standard chemotherapy regimens in those who have a higher risk of
the tumor recurring.

For patients at a high risk of tumor recurrence, doctors are looking at raangrttie
early treatment with drugs such as cyclophosphamide and ifosfamide by givimg the
more frequently (a concept callederval compression

Newer treatment approaches

Drugs that target specific parts of cancer cells (as opposed to jukirgftiast-growing

cells, as chemotherapy drugs do) are now being studied for use in RMS. Some of these
drugs are already being used to treat certain adult cancers. Exampdeger targeted

drugs being studied for use against RMS include:

* IGF-1 receptor inhibitors, such as cixutumumab (IMC-1A2)

 Drugs that affect a tumor's ability to make new blood vessels, such as bearizum
(Avastin) and sorafenib (Nexavar)

* Drugs that target the mTOR protein, such as temsirolimus (Torisel) araliexer
(Afinitor)

 Drugs that target the ALK protein, such as crizotinib (Xalkori)

 Dasatinib (Sprycel)
Researchers are also testing other new ways to treat RMS. For exsonpderesearchers
are looking at exposing some of the body's own immune system cells, called dendritic
cells, to the abnormal PAX-FOXO1 protein that is found in many ARMS cells. The hope



is that the dendritic cells will then cause the immune system to attaclkctiissao
matter where they are in the body.

Eventually, a combination of these approaches may prove to be the best walttogre
disease.

Additional resources for rhabdomyosarcoma

More information from your American Cancer Society

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

After Diagnosis: A Guide for Patients and Families

Children Diagnosed With Cancer: Dealing with Diagnosis (also available msBpa
Children Diagnosed With Cancer: Financial and Insurance Issues

Children Diagnosed With Cancer: Late Effects of Cancer Treatment

Children Diagnosed With Cancer: Returning to School

Children Diagnosed With Cancer: Understanding the Health Care Systera\aiible
in Spanish)

Clinical Trials: What You Need to Know

Family and Medical Leave Act (FMLA)

Fertility and Cancer: What Are My Options?

Nutrition for Children With Cancer (also available in Spanish)

Pediatric Cancer Centers (also available in Spanish)

Second Cancers Caused by Cancer Treatment

Stem Cell Transplant (Peripheral Blood, Bone Marrow, and Cord Blood Transplants)
Surgery (also available in Spanish)

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

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

What Happened to You, Happened to Me (children's booklet)

When Your Brother or Sister Has Cancer (children's booklet)



When Your Child's Treatment Ends: A Guide for Families (booklet)

The following books are available from the American Cancer Society. Calllu809-
227-2345 to ask about costs or to place your order.

American Cancer Society Complete Guide to Family Caregiving, Second Edition
Because... Someone | Love Has Cairfkigls' activity book)

Jacob Has Cancer: His Friends Want to Hétploring book for a child with a friend
who has cancer)

Let My Colors Oufpicture book for young children)

National organizations and Web sites*

American Childhood Cancer Organization (formerly Candlelighters)
Toll-free number: 1-800-366-2223 (1-800-366-CCCF)
Web site: www.acco.org

Cancer Kids
Web site: www.cancerkids.com

CureSearch (National Childhood Cancer Foundation and Children's Onalogy
Group)

Toll-free number: 1-800-458-6223

Web site: www.curesearch.org

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

National Children's Cancer Society, Inc.
Toll-free number: 1-800-532-6459 (1-800-5-FAMILY)
Web site: www.children-cancer.org

National Dissemination Center for Children with Disabilities (NICHCY)
Toll-free number: 1-800-695-0285 (also for TTY)
Web site: www.nichcy.org

Starlight Children's Foundation
Toll-free number: 1-310-479-1212
Web site: www.starlight.org

Teens Living with Cancer
Web site: www.teenslivingwithcancer.org

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

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



Other publications*

For adults

100 Questions & Answers About Your Child's CanlogiVilliam L. Carroll and Jessica
Reisman. Jones and Bartlett Publishers, 2004.

Cancer & Self-Help: Bridging the Troubled Waters of Childhood llinegdviark A.
Chester and Barbara K. Chesney. University of Wisconsin Press, 1995.

Care for Children and Adolescents with Cancer: Questions and AnsMetienal
Cancer Institute, 2008. Available at:
www.cancer.gov/cancertopics/factsheet/NCl/children-adolescentdldr-800-332-
8615.

Childhood Cancer: A Parent's Guide to Solid Tumor CandgydHonna Janes-Hodder
and Nancy Keene. O'Reilly and Associates, 1999.

Childhood Cancer: A Handbook from St Jude Children's Research Hosyyit@lant
Steen and Joseph Mirro (editors). Perseus Publishing, 2000.

Childhood Cancer Survivors: A Practical Guide to Your FutimeNancy Keene,
Wendy Hobbie, and Kathy Ruccione. O'Reilly and Associates, 2000.

Children with Cancer: A Comprehensive Reference Guide for PaiamisEdition), by
Jeanne Munn Bracken and Pruden Pruden. Oxford University Press, 2005.

Educating the Child With Cancer: A Guide for Parents and Teacbkdited by Nancy
Keene. Candlelighters Childhood Cancer Foundation, 2003.

Living with Childhood Cancer: A Practical Guide to Help Families Cdpel-eigh A.
Woznick and Carol D. Goodheart. American Psychological Association, 2002.

Surviving Childhood Cancer: A Guide for Familiéy Margo Joan Fromer. New
Harbinger Publications, 1998.

When Bad Things Happen to Good PeobleHarold Kushner. G.K. Hall, 1982.

When Someone You Love Is Being Treated for CaNe#ional Cancer Institute, 2012.
Available at: www.cancer.gov/cancertopics/coping/when-someone-yotiddreated,
or call 1-800-332-8615.

Young People with Cancer: A Handbook for PareN&tional Cancer Institute, 2003.
Available at: www.cancer.gov/cancertopics/coping/youngpeople, or call-BED@615.

Your Child in the Hospital: A Practical Guide for Pareiignd Edition), by Nancy
Keene. O'Reilly & Associates. 1999. (Also available in Spanish.)

Books for teens and children



Although these books are intended for children, younger kids are helped more when an
adult reads with and helps the child reflect about what different parts of the bookanea
the child.

The Amazing Hannah, Look at Everything | Can BpAmy Klett. Candlelighters
Childhood Cancer Foundation, 2002. For ages 1 to 6. (Also available in Spanish.)

Chemo, Craziness and Comfort: My Book about Childhood Cdnchliancy Keene.
Candlelighters Childhood Cancer Foundation, 2002. Can be ordered from
www.candlelighters.org. For ages 6 to 12.

Childhood Cancer Survivors: A Practical Guide to Your Fut{Zred Edition), by Kathy
Ruccione, Nancy Keene, and Wendy Hobbie. Patient Centered Guides, 2006. For older
teens.

Going to the Hospitalby Fred Rogers. Paperstar Book, 1997. For ages 4 to 8.

Life Isn't Always a Day at the Beach: A Book for All Children Whose Lives Axeteff
by Cancey by Pam Ganz. High-Five Publishing, 1996. Workbook for ages 6 to 10.

Little Tree: A Story for Children with Serious Medical ProblemsJoyce C. Mills.
Magination Press, 2003. For ages 4 to 8.

Living Well With My Serious lllnesby Marge Heegaard. Fairview Press, 2003. For ages
8 to 12.

Me and My Marrowpy Karen Crowe. Published by Fujsawa Healthcare, 1999. For teens.

My Book for Kids with Cansysic], by Jason Gaes. Viking Penguin, 1998. For ages 4 to
8.

Oncology, Stupology...I Want to Go Horbg!Marilyn K. Hershey. Butterfly Press,
1999. For ages 8 to 12. (Also available in Spanish.)

What About Me? When Brothers and Sisters Get Bickllan Peterkin and Frances
Middendorf. Magination Press, 1992. For brothers and sisters (ages 4 to 8) of a child with
cancer.

When Someone Has a Very Serious lliness: Children Can Learn to Cope with Loss and
Change by Marge Heegaard. Woodland Press, 1991. For ages 6 to 12.

Why, Charlie Brown, Why? A Story About What Happens When a Friend Is Vbyy lll
Charles M. Schultz. Ballantine Publishing Group, 1990. For ages 6 to 12.

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