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Osteosarcoma Overview

The information that follows is an overview of this type of cancer. It is based omoiteedetailed
information in our documen@steosarcomarhis document and other information can be
obtained by calling 1-800-227-2345 or visiting our Web site at www.cancer.org.

What is cancer?

The body is made up of trillions of living cells. Normal body cells grow, dividenetv cells, and
die in an orderly way. During the early years of a person’s life, nornmaldieide faster to allow
the person to grow. After the person becomes an adult, most cells divide only to replaceity
damaged, or dying cells.

Cancer begins when cells in a part of the body start to grow out of control. Therargr&inds
of cancer, but they all start because of this out-of-control growth of abnormal cells

Cancer cell growth is different from normal cell growth. Instead afglycancer cells keep on
growing and form new cancer cells. These cancer cells can grownwnéal€) other tissues,
something that normal cells cannot do. Being able to grow out of control and invadesstles i
are what makes a cell a cancer cell.

In most cases the cancer cells form a tumor. But some cancers, like leukeetyaform tumors.
Instead, these cancer cells are in the blood and bone marrow.

When cancer cells get into the bloodstream or lymph vessels, they can travel adthef the
body. There they begin to grow and form new tumors that replace normal tiegipracess is
calledmetastasigmuh+tas-tuh-sis).

No matter where a cancer may spread, it is always named for the plaeatvgtarted. For
instance, breast cancer that has spread to the liver is still calletidaneesr, not liver cancer.
Likewise, prostate cancer that has spread to the bone is still prostate nahbene cancer.

Different types of cancer can behave very differently. For example, A&mgecand breast cancer
are very different diseases. They grow at different rates and respond tondiffea¢ments. That is
why people with cancer need treatment that is aimed at their own kind of.cancer

Not all tumors are cancerous. Tumors that aren’t cancer are bahegh(benine). Benign
tumors can cause problems — they can grow very large and press on healthy orgaseesditit
they cannot grow into other tissues. Because of this, they also can’t spread padthef the
body (metastasize). These tumors are almost never life threatening.



What are the differences between cancers in
adults and children?

As a rule, the types of cancers that children get are often different frogp#sefound in adults.
Childhood cancers are often the result of changes in cells that take plaeaneiy life,
sometimes even before birth. Unlike many cancers in adults, childhood canasrs strengly
linked to lifestyle (like diet or exercise) or to environmental risk factors.

Although there are exceptions, childhood cancers tend to respond better to treakments li
chemotherapy (chemo). But, chemo and radiation can have some long-termesitie sdf
children who survive their cancer will need to be followed closely for the restiofivies.

Children (and teens) with cancer and their families have special needsthasiamet by
children’s cancer centers that work closely with the child’s main doctor. Teesers have teams
of experts with experience in treating children. They know the special neekigdoén with
cancer. Besides doctors and nurses, the team can include psychologists, skeral sioid life
specialists, nutritionists, educators, and others.

Since the 1960s most children with cancer have been treated at these specalloathie United
States, most children with cancer are treated at a center that is a noéthieeChildren’s
Oncology Group (COG). All of these centers are part of a university orcaatig hospital. As
we have learned more about treating childhood cancer, it has become even mdentrtgedr
treatment be given by experts with this kind of experience.

What is osteosarcoma?

Osteosarcoma is a type of cancer that starts in the bones. To understand ostepdanelps to
know something about the normal structure of bones.

Normal bones

Many people think of bones as just being part of the skeleton, like the steel diedemspport a
building. But bones have a number of different functions.

« Some bones help support and protect our vital organs. Examples include the skull bones, breast
bone (sternum), and ribs. These types of bones are often referrefthtdoases

» Other bones, like those in the arms and legs, make a framework for our musclegpthas hel
move. These are calléohg bones

* Bones also make new blood cells. This is done in the soft, inner part of some bones called the
bone marrow

» Bones also provide the body with a place to store minerals such as calcium.

Because bones are very hard and don’t change shape (at least in adults)thiakadyoones as
not being alive. But bones are really living tissue made up of living cells.



There are 2 main types of cells in our bones:

» Osteoblastelp build up bones by forming the matrix of the bones, that is, the connective
tissue and minerals that give the bones strength.

» Osteoclastbreak down bone matrix to keep it from building up. These cells help bones keep
their shape. They also help control the amount of minerals in the blood.

Osteosarcoma

Osteosarcoma is the most common type of cancer that starts in the bone. Wbdadérsstarts in
the cells that make bone, the cancer-filled bone is not as strong as normal bones.

Osteosarcoma often starts near the ends of the long bones in the legs, gapéoeapart of the

thigh bone next to the knee, and the part of the lower leg bone next to the knee. The arm bone near
the shoulder is the second most common place for this cancer to start. But it darogert

bones, too, like the hip bone (pelvis), shoulder, or jaw.

Subtypes of osteosarcoma

There are several subtypes of osteosarcoma. The subtype is based on how theoctanmex-
rays and under the microscope. Some subtypes have a much better outlook for survival than others

Osteosarcomas can be grouped as low grade, intermediate grade, oatigghfghe tumor has
few dividing cells and looks more like normal bone, it is called a low-grade asteosa. If it has
many dividing cells and is growing quickly, it is high grade. Most osteosarcdoncagdren and
teens are high grade.

The grade is important because it tells the doctor how likely the cancer ssn@igd spread to
other parts of the body. Low-grade tumors grow slowly, while high-grade tumors grckiyqui
The grade helps the doctor figure out the stage of the tumor and the best type ohtreatise
For more on staging, see the section, “Staging of osteosarcoma.”

Other types of bone tumors

Ewing tumors are the second most common kind of bone cancer in children. They abedéscri
the American Cancer Society documéiwing Family of Tumorsviost other types of bone
cancers are usually found in adults and are rare in children. For more information dyoather
cancers, see our documeBgne Cancer

Many types of cancer that start in other places can spread to the bones, big tiotyrae bone
cancers. They are sometimes caleetastatic bone cancerBSor instance, prostate cancer that
spreads to the bones is still prostate cancer and is treated like prostateFno®re
information, see our document callBdne Metastasis

Many bone tumors are not cancer. These are dafledyn(benine) bone tumors. Benign bone
tumors do not spread to other parts of the body. Most of the time they are not a threatno if
can be cured by surgery.

The rest of this document refers only to osteosarcoma.



How many people get osteosarcoma?

Osteosarcoma is not common. There are about 800 new cases of osteosarcoma in thiatdsited S
each year. About 400 of these are in children and teens. Osteosarcoma is most comamnsn in t
but it can occur at any age.

What are the risk factors for osteosarcoma?

The exact cause of most osteosarcomas is not known. But we do know that certaitorslafac
linked to this disease. A risk factor is something that affects a personseobiagetting a disease.
Some risk factors, like smoking, can be controlled. Others, like a person’s age oamédse c
changed. Different cancers have different risk factors.

So far, lifestyle-related factors (like bad diets, lack of exercise, @itghbbave not been linked to
osteosarcoma in children or in adults.

Risk factors for osteosarcoma

Age and height: The risk of osteosarcoma is highest during the teenage growth spurts. Children
with osteosarcoma are usually tall for their age. There may be a link betaygeé bone growth

and the risk of tumors forming. Osteosarcoma in older adults is often linked to ardiffause,

such as a long-standing bone disease.

Gender: Osteosarcoma is more common in males than in females.
Race/ethnicity: Osteosarcoma is slightly more common in African Americans than in whites.

Radiation to bones:Young people who were treated with radiation for an earlier cancer have a
higher risk of getting osteosarcoma in the same area later. It is aoif ¢ksts that such as x-rays,
CT scans, and bone scans, raise the risk of osteosarcoma. The amount of radiationhese for t
tests is many times lower than that used for cancer treatment. If tleeneirscreased risk it is

likely to be very small, but doctors try to limit the use of these types of tedtddrea when they
can, justin case.

Certain bone diseasesPeople with certain non-cancer bone diseases have an increased risk of
getting osteosarcoma. Some of these diseases irfeagit disease of boramdmultiple
hereditary osteochondromas

Certain cancer syndromes:Some people inherit gene changes from their parents that put them at
increased risk for some types of cancer. People with certain rare, idfoanteer syndromes have

an increased risk of getting osteosarcoma. One of these syndromesasiaeRr syndrome.

When children with the inherited form of retinoblastoma (a rare eye camedrgated with

radiation it raises the chance of osteosarcoma in the bones of the skull. Thexeeather rare
syndromes that increase the risk of osteosarcoma in children.

It is important to keep in mind that most people with osteosarcoma do not have any known risk
factors. For most patients, the cause of their cancer is not clear.



Can osteosarcoma be prevented?

Most of the known risk factors for osteosarcoma cannot be changed, so at this timernthevays
to protect against this cancer.

How is osteosarcoma found?

Most cases of osteosarcoma are found at an early stage, before thelpduidyspread to other
parts of the body. Symptoms like bone pain or swelling often prompt a visit to a doctor. The
sooner it is found, the better the chance of a cure.

At this time there are no special tests to find osteosarcoma in people with@absyaor strong
risk factors. The best thing to do is to watch for any symptoms of this diseaseeaadioctor
right away.

Signs and symptoms of osteosarcoma

Pain and swelling

Pain in a bone is the most common symptom of osteosarcoma. At first, the pain mandogoe
It might be worse at night. The pain gets worse with activity and may caumsp #é the tumor is
in a leg.

Swelling in the area of the pain may not happen until weeks later. Depending on \etteradh
is, you may be able to feel a lump.

Limb pain or swelling is fairly common in normal, active children and teens sseasy to see
why this cancer might not be found right away. These symptoms are less comrdoltsiaiad
should be a sign to see a doctor.

Bone fractures (breaks)

Although osteosarcoma may weaken the bone it develops in, the bones often do not break. People
with a fracture next to or through an osteosarcoma often describe a limb thatevas adew
months and suddenly became very painful when the fracture occurred.

Medical history and exam

If there are signs or symptoms that suggest a tumor, the doctor will wake ta ¢camplete
medical history. A physical exam will be done to learn more about the tumor and edhbr h
problems. If the doctor thinks it may be osteosarcoma or another type of bone tuneaestsor
will be done, such as those listed below.

Imaging tests

Imaging tests are done to get pictures of the inside of the body to look for problesesi&dis
can be done to find the cancer, to figure out how far it has spread, to see how wedirtrést
working, or to see if the cancer has come back after treatment.



Bone x-rays:Doctors can often spot osteosarcoma on a regular x-ray, but only a biopsy (see
below) can show if cancer is really there.

MRI (magnetic resonance imaging)MRI scans use radio waves and strong magnets instead of
x-rays to make very detailed pictures. An MRI can help show if a bone tumor has gtown i
nearby areas. Sometimes the MRI can help find small tumors several inegyesanm the main
tumor. Knowing how far the tumor has grown is important for planning the best type ofysurger

An MRI scan could take up to an hour. You (or your child) have to lie on a table that slides ins
a narrow tube, which can be upsetting. Newer, more open MRI machines can help with these
feelings, but the test still means staying still for a long time. Théimaalso makes a thumping
noise that may be disturbing. Some places will give you headphones with musidtouiltoe
noise. Sometimes, younger children are given medicine to help keep them caén asleep
during the test.

CT (computed tomography) scansin this test many x-rays of the body are taken from different
angles. These images are combined by a computer to make cross-sectiorea pfctaur insides.
A CT scan of the bone can show if the tumor has spread into nearby tissues like maggcle or f
although MRI is often better for this. A chest CT scan can show whether the basspread to
the lungs.

A CT scanner has been described as a large donut, with a narrow table in the middle “hol
During the test, the table slides in and out of the scanner. You (or your child)edltomée still
on the table while the scan is being done. CT scans take longer than regular x-rags, rarght/
feel a bit confined by the ring while the pictures are being taken. In sons chgdren may need
to be sedated before the test to stay still and help make sure the pictures caele out

Before the scan, you (or your child) may be asked to drink a liquid or have a tdp&gsit into
your vein. This helps better outline places in the body. The dye may cause smiegaof
warmth, especially in the face. Some people are allergic and get hively, Barielems like
trouble breathing or low blood pressure can occur. Be sure to tell the doctor if you(@hild)
have any allergies or have ever had problem with any contrast dye use@ysr x

Chest x-ray: An x-ray is sometimes done to see if the cancer has spread to the lungs.» chest
ray can find larger tumors, but it is not as good as a CT scan for spotting sumades.tif a CT
scan of the chest is done, a chest x-ray may not be needed.

Bone scan:A bone scan can help show if a cancer has spread to other bones. This test is useful
because it gives a picture of the whole skeleton at once. For a bone scan, dvadiaaer is put

into a vein and travels through the blood. Areas of damaged bone, such as tumors, absorb this
tracer. You (or your child) then lie on a table for about 30 minutes while a spen@lacmakes
pictures of the bones that show the radioactive spots. Younger children may be givenenedic
help keep them calm or even asleep during the test.

A computer puts the pictures together showing the whole skeleton. Osteosarconsaaliyl look
like a darker spot in the bone (called a “hot spot”), showing where there is ma&ctady. Hot
spots may suggest cancer, but other bone diseases can also cause the same patter

PET scan:For aPET scan, a form of radioactive sugar is put into the blood. The amount of
radioactivity used is very low. Because cancer cells in the body are growakdygthey take in a
lot of the sugar. A special camera can then make a picture of places of radioacthe body.
The picture is not as detailed as a CT or MRI scan, but it provides useful informatioth&bout



whole body. PET scans can be helpful in showing the spread of the cancer to the lungs, other
bones, or other parts of the body. Some newer machines can do a PET and CT scan at the sam
time.

Biopsy

A biopsy involves taking a sample of the tumor to be looked at under a microscope. It is the only
way to be sure if a tumor is an osteosarcoma or another type of bone cancer.

If the tumor is in a bone, it is very important that a surgeon with experience in treating bone
tumors does the biopsyhen the biopsy is done right, it can prevent later problems and reduce the
amount of surgery needed later on.

The biopsy may be done after the area around the tumor is numbed or with the patienpin a dee
sleep (under general anesthesia).

There are 2 different types of biopsies, tieedle biopsgnd theopen (surgical) biopsy

A needle biopsy can be done using a thick or a thin (fine) hollow needle to remove a steaif pie
tumor. With the thick needle biopsy, the surgeon takes out a round core of tissue. Thedfme nee
biopsy, which is not used much for bone tumors, removes very small pieces of tissue.

In an open biopsy, the doctor cuts through the skin, exposes the tumor, and then cuts out a piece of
it. This type of biopsy must be done by an expert in bone tumors, or else it could result improble
later on.

Lab tests

Testing the biopsy samples

All biopsy samples are sent to a doctor with special training in lab testh(dqogdt) to be looked
at under a microscope. Tests to find chromosome or gene changes in the tumor calé® rhay
done. These tests can help tell osteosarcoma from other cancers that look liketheinder
microscope.

If an osteosarcoma is found, the doctor will give it a grade, which is a measure of hily tipeic
cancer is likely to grow and spread. Cancers that look somewhat like normal boreatis
described as low grade, while those that look very different from nornt&acelcalled high
grade. For more on grading, see the section, “Staging of osteosarcoma.”

Blood tests

Blood tests are not used to find osteosarcoma, but they may be helpful later. Foejristgnc
levels of certain chemicals in the blood can suggest that the osteosarcoma mighe bdvanced
than it looks.

Other tests (like blood cell counts) are done before surgery and other treatnystta sense of a
person’s overall health. These tests are also important to keep track of a gezatih’svhile they
are getting chemotherapy.



Staging of osteosarcoma

Staging is the process the doctor uses to find out how far the cancer has spretadjeltietise
cancer is based on the results of physical exams, imaging tests, and ai@g bihaidhave been
done, which were described in the section “How is osteosarcoma found?” The iitesiche
outlook for survival depend mostly on the stage of the cancer.

Localized or metastatic

Doctors divide osteosarcomas into 2 groups when deciding on the best course ohtreatme
localizedor metastatic

A localizedosteosarcoma affects only the bone it started in and maybe the tissueghmekiotoe,

such as muscles and tendons. But even when tests do not show that the cancer has spsead to dist
places, most patients are likely to have very small areas of canead spat can’t be found with

tests. This is why chemotherapy (chemo) is an important part of treatmemigbpatients.

Doctors further divide these osteosarcomas into 2 griRgsectableancers are those in which all
of the tumor than can be seen is able to be removed by surgery. Osteosarcomasdhbedally
removed by surgery are calladn-resectabléor unresectable

A metastaticosteosarcoma has clearly spread to other parts of the body not directly cbtmecte
the bone the tumor started in. Most often the spread is to the lungs, but it can also spread to other
bones, the brain, or other organs.

Patients with metastases (“mets”) at the time the cancer is founé awse outlook, although
some can be cured if the mets can be removed by surgery. The cure rateef@atients is much
better if chemo is also given.

Musculoskeletal Tumor Society (MSTS) staging system

This system is a more detailed way to stage osteosarcoma. It is also leniherEaneking
system. It takes into account the grade of the tumor, if the tumor has grown ofithiedone,
and whether the cancer has spread to nearby lymph nodes or other organs. Théagnaddyis
looking at the cancer cells under a microscope and is used to predict how likelydieisam
grow and spread.

These factors are combined to give an overall stage, expressed in Roman nuomerias fll (1
to 3). Some of these stages are further divided into A or B. As a rule, the higher the, tihenbe
more serious the cancer.

AJCC staging system

Another staging system, the AJCC system (American Joint Commission oerCanddes
osteosarcoma into 4 stages using Roman numerals | to IV (1 to 4). Again, the higher the numbe
the more advanced the cancer.

Ask your doctor to explain the stage of your (or your child’s) cancer to youms §gyu can
understand.



Survival rates for osteosarcoma

Survival rates are often used by doctors as a standard way of talking abanatgihesis (outlook)
of a person with a certain type and stage of cancer. Some patients (s paotridren) with
cancer may want to know the survival rates, while others may not find the numbers belpfay
even not want to know them. If you do not want to read about the survival statistics for
osteosarcoma given in the next few paragraphs, skip to the next section.

The 5-year survival rate refers to the percentage of patients who livetds hgzars after their
cancer is found. Of course, many people live much longer than 5 years — and mamgdréa
get 5-year survival rates, doctors have to look at people who were treated aityle@s ago.
Advances in treatment since then may mean a better outlook for people now beidgdreate
osteosarcoma.

With modern treatment, the 5-year survival rate for patients with localizedsastoma is in the
range of 60% to 80%.

The 5-year survival rate for patients whose cancer has already spreastgsmstd) at the time it
is found is about 15% to 30%. The survival rate is closer to 40% if the cancer has spread only to
the lungs or if all of the tumors can be removed with surgery.

Other things that may affect survival

Factors other than the stage of the cancer can also affect survival oatestd&nce, these factors
have been linked with a better outlook:

» Being younger (child or young adult, as opposed to older adult)

» Being female

* The tumor being found in an arm or leg bone (as opposed to the hip bones)
» The tumor(s) being completely removed

» Normal results on certain blood tests

e The tumor having a good response to chemotherapy

How is osteosarcoma treated?

This information represents the views of the dactoard nurses serving on the American Cancer Séei€gncer
Information Database Editorial Board. These views laased on their interpretation of studies puldidtin medical
journals, as well as their own professional expecie

The treatment information in this document is rtitial policy of the Society and is not intendesdnaedical advice to
replace the expertise and judgment of your canaes team. It is intended to help you and your fgmibke informed
decisions, together with your doctor.

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



About treatment

There has been great progress in the treatment of osteosarcoma dypewg feer decades. In the
1960s the only treatment was surgery to remove the limb with the tumor (amputatithat

time, only a small number of patients lived for 2 or more years after thegroaas found. Since
then, doctors have found that chemotherapy (chemo) given before and after silfgeing many
people with this cancer. It may also allow some people to avoid having an arm ondegde

Once the cancer is found and staged, the doctor will talk to you about treatment opii®rsamn
important decision and it is a good idea to take time and think about all the choiceseBecaus
osteosarcoma is rare, few doctors except those in major cancer cengemsuthvexperience in
treating this disease. The best approach involves a team of people that incladesdsetors, as
well as other experts, who work together to find and treat the disease and help gouabrilg

get back to normal activities after surgery.

For children, the best team approach includes the child’s doctor as well as other ldege
pediatric oncologists and orthopedic surgeons. Treatment is best done at a cluldrealcenter.

The types of treatment used for osteosarcomas include:
e Surgery
» Chemotherapy
» Radiation treatment (in certain cases)

In most cases, both chemo and surgery are needed.

All of these treatments can have side effects, but there is help for mamyoftbur medical
team will help you take care of the side effects and will work closityather experts to help you
understand and deal with the problems, stress, and other issues related ttnteattrea

Because many of these issues can be more complex for cancer in childngepemae will be
involved in your child’s overall care. As a parent, taking care of a child wittecaan be a very
big job. It is important to remember that you will have a lot of help.

The next few sections describe the types of treatment used for osteosarcomas.

Surgery for osteosarcoma

Surgery for this type of cancer includes both the biopsy to confirm the cancer sudgély to
take out the tumor(s).

When possible, it is very important that the biopsy and surgical treatment be planned together, and
that the same orthopedic surgeon at a cancer center does both the biopsy and the surgical
treatment.

The main goal of surgery is to remove all of the cancer. If even a few carsaredeft behind,

they can grow and make a new tumor. To try to be sure that this doesn’t happen, surgeons remove
the tumor plus some of the normal tissue around it. This is knowrdasexcisionTaking out

some normal-looking tissue raises the chance that all of the cancer hasrbeeed.



The type of surgery done depends on the place of the tumor. Some tumors are much harder to treat.
These include tumors at the base of the skull, or in the spine or hip bone (pelvis).

Tumors in the arms or legs

Surgery can be either the kind that saves the arm or leg (limb-sparmegh@res the cancer and
all or part of an arm or leg (amputation).

Limb-sparing surgery (limb-salvage surgery):Most patients with tumors in the arms or legs can
have limb-sparing surgery, but this depends on where the tumor is and how big it igp& luf t
surgery is very complex and should be done by a doctor with special skill and expdience.
challenge for the surgeon is to remove all of the tumor while saving the neadoyns, nerves,

and blood vessels. But if the cancer has grown into these structures, they will nesehto\esl
along with the tumor. In such cases, amputation may sometimes be the best option.

The part of the bone that is removed is replaced with a bone graft (piece of bomediftarent
part of the body or from another person), or with a device made of metal or othealsafenme
metal rods are designed to grow with the child and can be made longer withextrarsurgery.
They have tiny devices in them that can lengthen the “bone” whenever needed toonaker ra
child’s growth. But even these may need to be replaced with something strorgéneonhild’s
body stops growing.

More surgery may be needed during the years after the first operation, and sents paght

still need an amputation later on. There can be a danger of infection, and grafts on foeisocae
loose or break. It takes about a year, on average, for patients to learn to walktag#isa

surgery on a leg. If the person does not keep up with rehabilitation, the arm or leg mag becom
useless.

Amputation: If there is a large tumor that involves the nerves or the blood vessels, an anputati
might be the best choice. Surgery is planned so that muscles and the skin will fofraraund

the end of the remaining arm or leg bone. This cuff will fit into an artificia I(prosthesis). With
physical therapy, the patient is often walking within 3-6 months after a |pgtation.

Reconstructive surgery:Sometimes, if the bone has to be removed in the middle of the thigh, the
lower leg and foot is turned and attached to the thigh bone. The ankle now functions as a knee
joint. This surgery is calletbtationplasty Of course, the person will need an artificial leg to make
the leg long enough.

If the cancer is in the upper arm, the tumor may be removed and the lower arnheeatf@en
the person will have a working, but shorter, arm.

Rehabilitation after surgery: This might turn out to be the hardest part of treatment. Patients (and
the parents, if the patient is a child) should meet with a rehabilitation expem sefgery to learn
what needs to be done.

If a limb is removed, the patient must learn how to use an artificial limb. Tinisechard for
growing children when the artificial limb needs to be changed to keep up withriwethg

If limb-sparing surgery is done, the situation is even more complex. Furtherioperaight be
needed to replace the metal rod with one more suited to their growing body size.



Each of these surgeries has problems as well as benefits. Most people woulihpsesparing
surgery, but it can actually lead to more problems over time, such as the need feurgerg.
People who have had a limb removed can often be more active, as the artificrablyniie able
to take more stress than one with a bone graft or metal rod. It turns out that littkeedifference
in terms of people’s quality of life. Often the biggest problem is for teens whth&aocial
effects of their operation. These feelings and concerns are very impanstj@port and
encouragement are needed for all patients. (Please see the section “Inmeatin@nt for
osteosarcoma”).

Tumors that start in other places

Pelvic tumors can often be hard to remove with surgery. But if the tumor responds well to
chemotherapy first, then surgery (sometimes followed by radiatiomiee&it may get rid of all of
the cancer. Pelvic bones can often be reconstructed after surgery.

For a tumor in the lower jaw bone, the whole lower half of the jaw may be removed and late
replaced with bones from other parts of the body. If the surgeon can’t remove alluhtre t
radiation treatment may be used as well.

For tumors in areas like the spine or the skull, it may not be possible to remove aluofidhe t
safely. Cancers in these bones may need a combination of treatments likéhenapy, surgery,
and radiation.

Surgery for metastases

If the osteosarcoma has spread to other parts of the body, these tumors need to loefoemove
there to be a chance of curing the cancer

Surgery to remove cancer that has spread to the lungs must be planned very.canefdobctor
must have a plan in case there are more tumors than the CT scan showed. There oméd be s
areas of spread that cannot be removed because they are too big or are toora@sestauctures
in the chest, such as large blood vessels. Also, some patients may not be healthy egwugh to
through such surgery.

A small number of osteosarcomas spread to other bones or to the kidneys, liver, or brdiar Whet
or not these tumors can be removed with surgery depends on their size, place, and ather fact

For more information on surgery as a treatment for cancer, please seewuenbc
Understanding Cancer Surgery: A Guide for Patients and Families.

Chemotherapy for osteosarcoma

Chemotherapy (chemo) is the use of drugs to kill cancer cells. Most often tkseadeugjven into
a vein. Once the drugs enter the bloodstream, they go throughout the body. This makefuilt a
treatment for osteosarcoma, which has often spread to the lungs or other orgditelpitasdo
so, even if tumors can’t be seen on imaging tests.

Doctors give chemo in cycles, with each round of treatment followed by t@ @iiw the body
time to recover. Each chemo cycle lasts for a few weeks.



Chemo is part of the treatment for most osteosarcomas, although some patieluw\grade
osteosarcoma may not need it. Often, chemo is given both before (for about 10 weeks) and a
surgery for up to a year. Most of the time 2 or 3 drugs are given together.

Before starting chemo, the doctor might advise surgery to put a venous accessrie\a large
vein in the chest. The device is a hollow tube that lets the health care teamegn@and other
drugs and to draw blood samples without having to stick needles into the veins each time.

Side effects of chemo

Chemo kills cancer cells, but it also harms some normal cells. Side eftentsiiemo will depend
on the type of drugs given, the amount taken, and how long treatment lasts. Sideedilelcts
include:

* Nausea and vomiting

* Loss of appetite

 Hair loss (the hair grows back after treatment ends)

* Mouth sores

* Diarrhea

« Increased chance of infection (caused by a shortage of white blood cells)
* Bleeding or bruising after small cut or injuries (from a shortage of ptajel

« Tiredness or shortness of breath (from a shortage of red blood cells)

Children seem to do better than adults when it comes to chemo. They tend to have lessdgever
effects and to get over side effects faster. Because of this, doctoryednegn higher doses of
chemo to try to kill the cancer.

Rarely, chemo may cause a second type of cancer (such as leukemialteretrs asteosarcoma
is cured. But the need for chemo in treating osteosarcoma far outweighskth&ome other side
effects, such as damage to the heart and not being able to have childrent{infediiihappen
with certain drugs. Serious side effects are rare, but they do happen. Sitkecsffeoften be
prevented or controlled. Anyone who has problems with side effects should talk withottter

or nurse about them. Some of these long-term effects are described in thrg Seatig-term
effects of cancer treatment for osteosarcoma.”

Tests to check for side effects of chem8efore each treatment, the doctor will check your (or
your child’s) lab results to be sure the liver, kidneys, and bone marrow (which blagd<sells)
are working well.

Thecomplete blood count (CB@)cludes counts of white blood cells, red blood cells, and blood
platelets. White blood cells fight infections, so it is important to know the white bldiczboat
before chemo starts. Platelets are small cells that plug up holes in blood aesksstiop bleeding.
Red blood cells carry oxygen from the lungs to the rest of the body.

Blood chemistry panelmeasure certain blood chemicals that tell doctors how well the liver and
the kidneys are working.



A test may be done to check the patient’s hearing, which can be harmed inyatetao drugs.
Tests to check other body organs, such as the heart, may be done as well.

To find out more about chemo, please see our docutdedgrstanding Chemotherapy: A Guide
for Patients and Families

Radiation treatment for osteosarcoma

Radiation therapis treatment with high-energy rays to kill cancer cells. For the most part
radiation is not often used to treat osteosarcoma. Sometimes, though, it may behsefiile
tumor cannot be completely removed by surgery. It can also help control symptomsnligaga
swelling if the cancer has come back and surgery cannot be done.

To learn more about radiation treatment, please see our doclwnédetstanding Radiation
Therapy: A Guide for Patients and Families.

Clinical trials for osteosarcoma

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

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

If you (or your child) would like to take part in a clinical trial, you should stadsking your
doctor if your clinic or hospital conducts clinical trials. You can also caltlnical trials
matching service for a list of clinical trials that meet your medicatiseYou can reach this
service at 1-800-303-5691 or on our Web site at www.cancer.org/clinicaltrials avialso get a
list of current clinical trials by calling the National Cancer lngéits Cancer Information Service
toll-free at 1-800-4-CANCER (1-800-422-6237) or by visiting the NCI clini¢galsWeb site at
www.cancer.gov/clinicaltrials.

There are requirements that must be met to take part in any clinicafty@l (or your child) do
qualify for a clinical trial, it is up to you whether or not to enter (enrolitiplder children, who
can understand more, usually must also agree to take part in the clinical tialtbefparents’
consent is accepted.

Clinical trials are one way to get state-of-the art cancer tezdgtrSometimes they may be the only
way to get access to some newer treatments. They are also the only way fortddetorsbetter
methods to treat cancer. Still, they are not right for everyone.

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

Complementary and alternative therapies for osteosarcoma

You are likely to hear about ways to treat your cancer or relieve symptonystinatoctor hasn’t
mentioned. Everyone from friends and family to Internet groups and Web sitedfarageas for



what might help. These methods can include vitamins, herbs, and special diets, or thtbés me
such as acupuncture or massage, to name a few.

What are complementary and alternative therapies?

It can be confusing because not everyone uses these terms the same way,aedidexy/to refer
to many different methods. We usemplementaryo refer to treatments that are uséahg with
regular medical carélternativetreatments are uséastead ofa doctor’s medical treatment.

Complementary methods:Most complementary treatment methods are not offered as cures for
cancer. Mainly, they are used to help a person feel better. Some examples of thethadsused
along with regular treatment are: art therapy or play therapy to rsthess, acupuncture to help
relieve pain, or peppermint tea to relieve nausea. Some complementary methodsvar&

help, while others have not been tested. Some have been proven not to be helpful, and a few are
even harmful.

Alternative treatments: Alternative treatments may be offered as cancer cures. These tresatme
have not been proven safe and effective in clinical trials. Some of these methduks Imaamful,

or have life-threatening side effects. But the biggest danger in most cdsssymut (or your

child) may lose the chance to be helped by standard medical treatment. Dékbgsaptions in
medical treatments may give the cancer more time to grow and meks likely that treatment

will help.

Finding out more

It is easy to see why people with cancer think about alternative methods. Yow war#lt you

can to fight the cancer, and the idea of a treatment with few or no side efiautis great.
Sometimes medical treatments like chemo can be hard to take, or they may nbéowgeking.
But the truth is that most of these alternative methods have not been tested and proviemmto w
treating cancer.

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

* Look for “red flags” that suggest fraud. Does the method promise to cure all ocangsts?
Are you told not to have regular medical treatments? Is the treatmestrat"shat requires
you to visit certain providers or travel to another country?

* Talk to your (or your child’s) doctor or nurse about any method you are thinking gf usin

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

You always have a say in how you or your child are treated. If you want to use amdardt
treatment, learn all you can about the method and talk to the doctor about it. With good
information and the support of your health care team, you (or your child) may kie abfely use
the methods that can help while avoiding those that could be harmful.



What are some questions | can ask the doctor
about osteosarcoma?

As you cope with your (or your child’s) cancer and cancer treatment, warage you to have
honest, open talks with the doctor. Feel free to ask any question that’s on your mindeno matt
how small it might seem. Here are some questions you might want to ask. Be aiddeyour own
questions as you think of them. Nurses, social workers, and other members of trentresam
may also be able to answer many of your questions.

* Would you please write down the exact kind of cancer this is?

» Has the cancer spread beyond the bone where it started?

* What is the stage of the cancer and what does that mean?

* 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 other doctors will we need to see?

» What treatment choices are there?

« What do you suggest and why?

* How long will treatment last? What will it involve? Where will it be done?
» How will treatment affect our daily lives?

* What is the goal of this treatment?

» What should we do to get ready for treatment?

* What are the possible risks and side effects of the suggested treatments3it¢haffects
start shortly after treatment and which ones may happen later on?

* How might treatment affect my child’s ability to grow and develop?

* Are there fertility issues we need to think about?

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

* What are the chances of the cancer coming back after treatment?

» What would we do if this happens?

* What type of follow up and rehabilitation will be needed after treatment?

Add your own questions below:



Moving on after treatment for osteosarcoma

After treatment for osteosarcoma, the main concerns for most people are #igesideof the
cancer and its treatment (both right away and long-term), and concerns about ¢éheaamag
back.

It's normal to want to put the tumor and its treatment behind you and to get back tihat life
doesn’t revolve around cancer, but it's important to keep in mind that follow-up care isa cent
part of this process. It offers you (or your child) the best chance for rycave long-term
survival.

Follow-up care

After treatment is over, it is very important to go to all follow-up visits. Dutlege, doctors will
ask about symptoms, do physical exams, and may order blood tests or tests likesQF gea
rays. Follow-up is needed to check for the cancer coming back (recurrence) dr apneall as to
check for side effects of certain treatments. This is the time for yousgisny concerns or
questions you might have.

Your or your child will probably see the oncologist and the orthopedic surgeon everyfatsm
during the first year after treatment. Physical exams, testshist x-rays or CT scans, and x-rays

of the bone that had cancer are recommended every 3 to 4 months for 3 years, every 6 months in
years 4 and 5, and once a year after that.

Some chemotherapy drugs can cause problems with hearing or damage to thedartviio
get these drugs may have exams to check these things.

Almost any cancer treatment can have side effects. Some may lastfonaéks or months, but
others can be permanent. Please tell the cancer care team about ptoynsyar side effects that
bother you (or your child) so they can help you manage them.

It is also important to keep health insurance. While you hope your cancer (or ydis cdmcer)
won’'t come back, it could happen. If it does, you don’t want to have to worry about paying for
treatment. Should the cancer come back, our docuwikah Your Cancer Comes Back: Cancer
Recurrencean help you manage and cope with this phase of treatment.

Keeping good medical records for osteosarcoma

As much as you may want to put the cancer behind you once treatment is over, itngpostarit
to keep good records of all on-going medical care. This can be very helpful for fgmyour
child later on as an adult. Gathering these details soon after treatmebé easier than trying to
get them at some point in the future. Be sure the doctors have the following indoraradi keep
copies of all medical records for yourself:

* A copy of the pathology report from any biopsies or surgeries
« If surgery was done, a copy of the operative report

« If you (or your child) stayed in the hospital, copies of the discharge summaridscthats
prepare when patients are sent home



« If chemo was given, a list of the drugs, drug doses, and when they were given

« If radiation was given, a summary of the type and dose of radiation and when aadtwizer
given

Impact of treatment for osteosarcoma

Most cases of osteosarcoma happen during the teen or young adult years. Vaig seasitive
time in a person’s life. Having this disease can affect how a person looks and haw Hoegye
everyday tasks. This can have an impact on their school, work, and other daily actindies. T
impact is often greatest during the first year of treatment.

The treatment center should help address these issues as soon as possible. Someotcenm®n ¢
include costs, getting to the cancer center, and being able to go to work or schooiblié poss
children should attend school as much as they can. This helps them stay in touch witlafigends
gives them a chance to tell others what is going on.

While friends can be a great source of support, some people have wrong ideesaiydaet
cancer. Some cancer centers have programs that can help by sending heaitihseiduihe school
to talk to students and teachers about cancer and its treatment.

There may also be programs that help new patients meet others who havefaligasty
treatment. These are often called support groups and they can be a big helpdosdhestarting
treatment.

Adults with osteosarcoma can face many of the same challenges. Thel},asschédren and
teens, can and should use their cancer center’s extra support services.

Long-term effects of cancer treatment for osteosarcoma

Because there are now much better treatments, more children who have hadredivieg a
longer lives. Their health as adults has come more into focus in recent yeaas.thestreatment
of cancer in young people calls for a very special approach, so does the caroanddafter
treatment. The earlier any problems can be spotted, the more likely ¥ satinée treated
effectively.

Young people who survive cancer are at some risk for several possible leie @ffdeir cancer
treatment. This risk depends on a number of things, such as their type of cancer, the cance
treatments they had, and their age when they had treatment. For exampfecte@gesurgery for
osteosarcoma can range from small scars to the loss of a limb.

Some other late effects of treatment could include:
« Heart or lung problems (due to certain treatments)
* Loss of hearing (due to certain drugs)
» Slowed or decreased growth and development (in the bones or overall)
» Changes in sexual development and ability to have children (see below)

 Learning problems in younger children



« Development of second cancers (see below)

Infertility

Not being able to have children (infertility) is not a common side effect oféhanent for
osteosarcoma, but it can happen. Older girls and women may have changes in tuksy Ipetri
normal monthly cycles usually return after chemotherapy ends. Boys andayerotibe able to
make sperm. This usually returns, but the sperm count may remain low.

Talk to your (child’s) cancer care team about the risks of infertilitly teeatment, and ask if there
are options for saving fertility, such as sperm banking. To find out more, see our document,
Fertility and Women With Cancer Fertility and Men With Cancer

Getting a second cancer

Rarely, some types of chemotherapy may cause a second type of sanbaq leukemia), years
after the osteosarcoma is cured. Radiation treatment can also raisk ti@nww cancer at the
site of the treatment. But the need to treat the osteosarcoma far outweigisk this

Long-term follow-up care for children and teens

To help increase awareness of late effects and improve follow-up caredoéchitho have had
cancer throughout their lives, the Children’s Oncology Group (COG) has long-téwm-tq
guidelines for survivors of childhood cancers. These guidelines can help you leato which

for, what type of screening tests should be done to look for problems, and how late effects ar
treated.

It is very important to discuss possible long-term problems with your child’ghheak team, and

to make sure there is a plan in place to watch for these problems and treat themdif heéskan
more, ask your child’s doctors about the COG survivor guidelines. You can also download them
for free at the COG Web site: www.survivorshipguidelines.org. The guidelinegiten for

health care professionals. Patient versions of some of the guidelines abla\as “Health

Links”) on the site as well, but we urge you to review them with a doctor.

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

What's new in osteosarcoma research?

Research on the causes and treatment of this cancer is now being done at dizadycerdgers
around the world.

Researchers are making progress in learning about the causes of asteasard the DNA
changes that cause this cancer. This knowledge could lead to treatmentsctdloeseechanges.



Treatment

Great progress has been made in treating osteosarcoma in the past few. &itadeore
research is needed to learn how best to manage hard-to-treat osteosarcomashaesehad
have already spread when they are found.

Surgery

Doctors now know much more about the growth and spread of osteosarcomas than they did in the
past. This, along with newer imaging tests, allows them to plan surgeriesrtitaerthe cancer
while leaving as much normal tissue as they can.

Some newer, man-made devices used to replace pieces of bone (internalgspstmresow be
made longer without the need for further surgery. This is especially impfotarhildren, who in
the past often needed several operations to replace the prosthesis with a laagahegerew.

Radiation treatment

Osteosarcoma cells are not killed easily by radiation, so high doses are ncealesl an effect.
This has limited the use of radiation, because such high doses can often cause biattside ef
Newer forms of radiation let doctors focus the radiation more right on the tumorinfitssthe
doses received by nearby healthy tissues and may allow higher doses to be uséahoor the
itself.

Chemotherapy

Clinical trials are being done to figure out the best combinations of chemq dsugsll as the
best time to give them. Newer chemo drugs are being studied, too.

The lungs are the most common place for osteosarcoma to spread. Inhaled formsabfesome
drugs are being studied for patients whose cancer has spread to their ldygeskls have
shown promise.

Other new forms of treatment

Clinical trials are looking into ways to help the patient's own immune systesgnize and attack
the osteosarcoma cells. A new drug cattedamy! tripeptidd MTP) has been shown to help some
patients when added to chemotherapy.

Doctors are also looking at new medicines that are aimed at certain melecule cancer cells.
These are known dargeted therapiesSome of these are man-made versions of immune system
proteins calleamonoclonal antibodies

Other drugs that target the bone cells called osteoclasts may also be wEpitl@sieosarcoma.
Bisphosphonates are a group of drugs that are already used to treat bone thinningiand cer
cancers that have spread to the bone. Some of these drugs, as well as othegsttties bines,

are now being studied for use in patients with osteosarcoma.



More information about osteosarcoma

From your American Cancer Society

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

Osteosarcoma Detailed Guide

After Diagnosis: A Guide for Patients and Families (also in Spanish)

Children Diagnosed With Cancer: Dealing With Diagnosis (also in Spanish)
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 Systenn(8isanish)
Clinical Trials: What You Need to Know

Family and Medical Leave Act (FMLA)

Fertility and Women With Cancer

Fertility and Men With Cancer

Health Professionals Associated With Cancer Care

Nutrition for Children with Cancer (also in Spanish)

Pediatric Cancer Centers (also in Spanish)

Second Cancers Caused by Cancer Treatment

Understanding Cancer Surgery: A Guide for Patients and Families
Understanding Chemotherapy: A Guide for Patients and Families (also irsi9pani
Understanding Radiation Therapy: A Guide for Patients and Familiesr{é@g@nish)
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

Your American Cancer Society also has books that you might find helpful. Call+&08t227-
2345 or visit our bookstore online at cancer.org/bookstore to find out about costs or to place an
order.



National organizations and Web sites*
Along with the American Cancer Society, other sources of information and suppoda:

American Childhood Cancer Organization (formerly Candlelighters)
Toll-free number: 1-855-858-2226
Web site: www.acco.org

Amputee Coalition of America
Toll-free number: 1-888-AMP-KNOW (1-800-267-5669)
Web site: www.amputee-coalition.org

CureSearch (National Childhood Cancer Foundation and Children’s Oncalgy Group)
Toll-free number: 1-800-458-6223
Web site: www.curesearch.org

National Cancer Institute, Cancer Information Service
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: 1-800-315-2580
Web site: www.starlight.org

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

*Inclusion on this list does not imply endorsemignthe American Cancer Society

Other publications*

For adults

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

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

Care for Children and Adolescents with Cancer: Questions and AnsMatisnal Cancer
Institute. 2008. Available at: www.cancer.gov/cancertopics/factshedthfdlen-adolescents or
call 1-800-332-8615.

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



Childhood Cancer: A Handbodkom St Jude Children’s Research Hospitaf Grant 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 Teaclkédited by Nancy Keene.
Candlelighters Childhood Cancer Foundation, 2003.

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

Surviving Childhood Cancer: A Guide for Familiey 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-you-love-isdreatcall 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 1-800-332-8615.

Your Child in the Hospital: A Practical Guide for Pareii®nd 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 amadsiult re
with and helps the child reflect about what different parts of the book mean to 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 Cdrycliancy Keene.
Candlelighters Childhood Cancer Foundation, 2002. Can be ordered from www.candlelighters.or
For ages 6 to 12.

Childhood Cancer Survivors: A Practical Guide to Your Fut{zhed 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 children ages 4 to 8.

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

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

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



Me and My Marrowpy Karen Crowe. Published by Fujsawa Healthcad891For teens.
My Book for Kids with Cansusic], by Jason Gaes. Viking Penguin, 1998. Fasagto 8.

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

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

When Someone Has a Very Serious lliness: Childeanl@arn to Cope with Loss and Chanlyg,
Marge Heegaard. Woodland Press, 1991. For ageda to

Why, Charlie Brown, Why? A Story About What HapWwhsen a Friend Is Very |lby Charles M.
Schultz. Ballantine Publishing Group, 1990. Forsageo 12.

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

No matter who you are, we can help. Contact usimeytday or night, for cancer-related
information and support. Call us at 1-800-227-2848isit www.cancer.org.

Last Medical Review: 1/24/2013
Last Revised: 1/24/2013

2013 Copyright American Cancer Society

For additional assistance please contact your American Cancer Society

1-800-227-2345 or www.cancer.org




