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An important goal of SARC (Sarcoma Alliance for Research through Collaboration) is to provide 
sarcoma patients and the general public with state-of-the-art treatment information in an easy 
to understand language.   
 
The NCCN Clinical Practice Guidelines in Bone Cancer was translated into the Patient 
Information version by SARC with permission from the NCCN.  The information herein is 
intended to assist you in discussion with your doctor.  These guidelines do not replace the 
expertise and clinical judgment of your doctor. 
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Introduction 

This booklet was written to provide patient-friendly information about how bone cancer is 
ŎǳǊǊŜƴǘƭȅ ōŜƛƴƎ ǘǊŜŀǘŜŘ ŀǘ ǘƘŜ ƴŀǘƛƻƴΩǎ ƭŜŀŘƛƴƎ ŎŀƴŎŜǊ ŎŜƴǘŜǊǎ. 

You can use this information to better understand your type of sarcoma and your treatment 
options and, ultimately, to become an active, informed participant in your care.  The following 
is a list of questions you may have.  We urge you to discuss them with your doctor. 

 What type of sarcoma do I have? 

 Where is my sarcoma located?  Has it spread from the initial site? 

 Do you know what stage my sarcoma is at this time or are other tests needed to 
determine this? 

 What treatment options do I have? 

 What are the side effects of each of those treatment options? 

 Are you recommending a specific treatment for me at this time, and if so, why have you 
selected this option? 

 I want to actively participate in my care.  What can I do to improve my chances of 
successfully completing my course of treatment and hastening my recovery? 

 Should I consider clinical trials at this point? 

 Is there anything I have not asked that you think I should know? 
 

Since it is often easy to forget your questions once you are in the office or hospital, you may 
want to write them down ahead of time.  As your physician responds to your questions and 
speaks more about your illness, you may find it helpful to have a relative or friend assist you by 
writing notes about the information provided. 

These guidelines include background information about specific types of sarcoma with 
explanations of stage, diagnosis, and treatment options available to people with sarcoma.  This 
information is then presented in flow charts called decision trees, which are intended to be 
used by you and your physician to help you work together to identify which treatment best 
meets your specific medical and personal needs based on the type, location and extent of your 
sarcoma.  If you find a term you are not familiar with, please refer to the glossary available at 
the end of the document. 
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About Sarcoma 

Sarcomas are an uncommon and complex family of cancers that are distinctly different from 
carcinomas.  Carcinoma is a more common cancer, generally occurring in organs like the lung, 
breast, prostate, and colon.  In contrast, sarcomas occur in connective tissue, the material that 
holds body structures together.  Sarcomas encompass a wide variety of diseases that can be 
divided into two broad categories: 

 Sarcomas of the bone (also known as a primary bone tumor or bone cancer) 

 Sarcomas of the soft tissues (including fat, muscle, nerve and nerve sheath, blood 
vessels, and other connective tissues) 
 

Cancers are named after the part of the body where they begin to develop.  A primary bone 
tumor is one that originated in the bone.  Some cancers may spread (metastasize) to the bone, 
but these too are named according to where they first developed.  These guidelines focus 
specifically on sarcomas of the bone, that is, cancers that originate in the bones. 

Experts estimate about 2,380 new cases of cancer of the bones and joints were diagnosed in 
the United States in 2008.  Collectively, all types of primary cancers of the bones account for 
less than 0.2% of all cancers.  The good news is primary bone cancers are often curable when 
diagnosed early and managed properly. 
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Types of Primary Bone Tumors 

The different kinds of primary bone cancers are named based on histology (appearance under 
the microscope) and type of cell or tissue of origin.  For example, chondrosarcomas arise from 
cartilage, osteosarcomas from bone, and fibrosarcomas from fibrous tissue.  9ǿƛƴƎΩǎ sarcoma 
family of tumors (ESFT), however, is a group of tumors for which the cell type of origin has not 
yet been determined.  This booklet provides information on the three most common primary 
bone sarcomas: 

 Osteosarcoma  35% of cases 

 Chondrosarcoma  30% of cases 

 9ǿƛƴƎΩǎ sarcoma family of tumors 16% of cases 

Osteosarcoma 

Osteosarcoma, also called osteogenic sarcoma, 
is the most frequently occurring type of 
primary bone cancer.  It is characterized by the 
production of osteoid or immature bone by 
malignant cells.  It is seen in people of all ages, 
but primarily affects children and young adults, 
with a median age of 20 years.  Osteosarcomas 
are found most often in the bones around the 
knee (femur or tibia), and usually in the growth 
plates at the ends of the bone (metaphysis) 
where there is a large amount of active bone 
growth.   
 
Osteosarcoma is also the most common type 
of radiation-induced sarcoma.  This means that 
past radiation exposure, during treatment for 
cancer for example, may cause an 
osteosarcoma to develop several years after 

treatment.  There are only a few other known predisposing factors or causes.  Paget's disease (a 
chronic bone disorder which disrupts normal breakdown and formation of bone tissue and 
typically results in enlarged and deformed bones) can be associated with the development of 
osteosarcoma, occurring in less than 1% of all patients with Paget's disease.  Li-Fraumeni 
syndrome is a familial condition in which there is a genetic mutation that may result in higher 
risk of some sarcomas, including osteosarcoma.  In addition, individuals with a heritable form of 
retinoblastoma, a rapidly developing cancer that occurs in the cells of the retina (the light 
sensitive cells of the eye), are also at increased risk for developing secondary tumors, including 
osteosarcoma and soft tissue sarcoma.  Other genetic alterations have also been linked to the 
development of this disease. 
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There are eleven known variants of osteosarcoma with quite variable characteristics.  Three 
common types are listed in the table below. 

 
Osteosarcomas 
occurring in the 

center of the bone 

Conventional osteogenic sarcoma: This variant is the most common, 
comprising 80% of osteosarcoma cases, and arises in the center of the 
bone, called the medullary cavity.  It is always a high grade spindle-cell 
tumor that produces osteoid or immature bone.  These tumors penetrate 
and destroy the cortex of the bone and extend into surrounding soft 
tissues. 
(Other types occurring in the middle of the bone include small cell, 
telangiectatic, malignant fibrous histiocytoma, and multifocal 
osteosarcomas.) 

Osteosarcomas 
occurring on the 

surface of the bone 

Surface osteosarcomas differ in respect to their prognosis and therapy.  
Parosteal osteogenic sarcoma: Parosteal osteosarcoma is a low grade 
osteosarcoma of bone that grows from the surface of the bone without 
lifting off the periosteum, the fibrous thick membrane covering the 
surface of the bone.  It occurs by far most commonly along the posterior, 
distal femur in the 3rd decade of life. 

 Periosteal osteogenic sarcoma: Periosteal osteosarcoma is a low grade 
osteosarcoma of bone that grows from the surface of the bone and lifts 
off the periosteum, the fibrous thick membrane covering the surface of 
the bone, and is also associated with new bone formation in the area of 
the lifted periosteum.  It typically occurs between the ages of 10 and 30.   

 
In the past few decades, survival of patients with osteosarcoma has significantly improved.  This 
is due to development of more effective chemotherapy.  Today, almost all patients with 
osteosarcoma are treated with adjuvant chemotherapy and, as a result, about 75% of people 
are cured.  Additionally, with new treatment techniques, most today are not only cured but can 
avoid amputation of an extremity with a limb-sparing procedure. 

 

Chondrosarcoma 

Chondrosarcoma is the second most common type of 
bone cancer and represents about 30% of all primary 
bone sarcomas.  Chondrosarcoma most commonly 
develops in the cartilage cells, although it can also 
develop within or on the surface of a bone.  Cartilage 
is a tough, flexible material that covers the joints of 
bones, allowing free movement at the joint and 
preventing bones from grinding against one another.  
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Cartilage also plays a very important role in the growth process.  There are many different types 
of cartilage that are present throughout the body.  Chondrosarcoma primarily affects the type 
of cartilage cells located at the ends of the femur (thighbone), shinbone (tibia) around the knee, 
upper arm (humerus), pelvis, and ribs. 
 

It usually occurs in individuals over 40 years old, affecting males slightly more than females.  
The exact cause of chondrosarcoma is not known, but there may be a genetic or chromosomal 
component that predisposes certain individuals to this type of cancer.  Sometimes 
noncancerous (benign) masses can arise from cartilage cells; these tumors are known as 
enchondromas or osteochondromas and can be found ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ hƭƭƛŜǊΩǎ ŘƛǎŜŀǎŜ ƻǊ 
aŀŦŦǳŎŎƛΩǎ ǎȅƴŘǊƻƳŜ.  Sometimes malignant chondrosarcomas can develop from these 
noncancerous masses. 

There are several variants of chondrosarcoma but approximately 90% are histologically of the 
conventional type.  Conventional chondrosarcomas can be categorized according to their 
location in bone.  The majority of chondrosarcomas are located centrally within the medullary 
cavity, and may arise from a preexisting benign lesion (such as an enchondroma).  In contrast, a 
minority of chondrosarcomas develop from the surface of bone as a result of malignant 
transformation within the cartilaginous cap of pre-existent osteochondroma.  Four other 
subtypes are listed in the table below. 

Dedifferentiated 
chondrosarcoma 

This is a more aggressive cartilage-forming tumor, typically occurring in 
people over age 50.  It shows features of both chondrosarcoma and 
elements of a high grade non-cartilaginous sarcoma (such as malignant 
fibrous histiocytoma, osteosarcoma, or a fibrosarcoma).  Both 
components of the disease share the same genetic changes and diverge 
from the same precursor cell.  This version of chondrosarcoma has a high 
risk of recurrence, even greater than that of grade 3 conventional 
chondrosarcoma. 

Clear cell 
chondrosarcoma 

Clear cell chondrosarcoma is a rare, relatively slow-growing, low grade malignant 
tumor.  It represents only 2% of all chondrosarcomas and occurs in people 
between 25 and 50 years of age, affecting men twice as often as women.  The 
lesion is most often seen in the end of a long bone, in an epiphyseal location 
(usually in the humerus and femur).   

Myxoid 
chondrosarcoma 

Myxoid chondrosarcoma is a malignant tumor of soft tissue origin.  The 
2002 WHO classification categorizes the entity extraskeletal myxoid 
ŎƘƻƴŘǊƻǎŀǊŎƻƳŀǎ ƛƴ ǘƘŜ άǘǳƳƻǊǎ ƻŦ ǳƴŎŜǊǘŀƛƴ ŘƛŦŦŜǊŜƴǘƛŀǘƛƻƴέ group.  It 
grows relatively slowly but has a high risk of recurrence elsewhere in the 
body, such as the lung.  It is largely insensitive to standard chemotherapy 
drugs. 

Mesenchymal 
chondrosarcoma 

This is a rare bone tumor which shows a mixture of aggressive small round 
blue cells mixed with more typical lower grade chondrosarcoma.  It 
usually affects people around the age of 25, and has a high risk of local 
and distant recurrence. 
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9ǿƛƴƎΩǎ Sarcoma Family of Tumors (ESFT) 
Approximately 500 cases of 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ are diagnosed annually in the United States.  
Eighty percent of patients present with localized disease.  The most common sites of spread are 
the lungs, bones and bone marrow.  It is most common in children and young adults between 
10 and 20 years old, but it can occur in people of all ages.  This type of tumor occurs most 
commonly in the pelvis, chest wall, or long bones in the arms or legs.  The portion of the long 
bone called the diaphysis, which is the shaft or middle part of the bone, is the most frequently 
affected part.   

¢Ƙƛǎ ŦŀƳƛƭȅ ƻŦ ǘǳƳƻǊǎ ƛƴŎƭǳŘŜǎ ǾŀǊƛŀǘƛƻƴǎ ƻŦ 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ (such as 
ŜȄǘǊŀƻǎǎŜƻǳǎ 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀύ, primitive neuroectodermal tumor 
όtb9¢ύΣ ŀƴŘ !ǎƪƛƴΩǎ ǘǳƳƻǊ όŀ ǘǳƳƻǊ ƻŦ ǘƘŜ ŎƘŜǎǘ ǿŀƭƭύ.  All variations 
are characterized by a genetic abnormality called a chromosomal 
translocation.  This means a small piece of one chromosome switches 
places with a small piece of another chromosome.  For instance, some 
of what belongs on chromosome number 11 may be found on 
number 22, and some of what should be on number 22 may be found 
on number 11.  Other data related to additional causes and any pre-
disposing factors are unknown at this time.   

Figure above: A long bone 
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Tests and Examinations for a Primary 
Bone Tumor Diagnosis and Work-Up 
(Evaluation) 

How a Primary Bone Tumor is Diagnosed 

If there is a reason to suspect you may have a primary bone tumor, your doctor will use one or 
more methods to find out if the disease is really present.  A definitive diagnosis can only be 
made by doing a biopsy.  However, many of the following tests may be done prior to a biopsy.  
If these methods find bone cancer, additional tests will also be used to find out if and how far 
the cancer has spread. 

Medical History and Physical Examination 

Usually your physician will start with your medical history.  This 
means he or she will ask questions about your health in general, 
any other conditions or diseases you might have, and your 
symptoms and risk factors.  He or she may ask when the 
symptoms began and how they have changed over time.  Family 
history may also be discussed.  A complete physical examination 
will be performed, including feeling the area where there is a 
lump and/or pain. 
 
If your doctor believes a bone sarcoma may be present, he or she may refer you to a team of 
specialists who have extensive experience in the diagnosis and treatment of bone sarcomas for 
further evaluation. 

Imaging Tests 

Imaging tests, which involve various techniques to create 
pictures of the inside of the body  help in the diagnosis of bone 
sarcoma.  These tests provide details about the tumor (such as 
the location and size), and also help detect if the disease has 
spread, which are all important factors in deciding how to 
proceed with treatment. 

 Figure above: CT scanner 
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Bone scan: This scan uses a radioactive tracer that can identify damaged areas in the bone.  The 
tracer is injected into a vein in the arm and travels through the bloodstream into your bones.  A 
special camera takes pictures of the tracer and relays that information to a computer.  This 
computer produces detailed images of the bones being scanned.  The pattern of tracer 
absorption represents cell activity and function.  Areas of rapid bone growth or repair absorb 
increased amounts of the tracer and show up as bright spots in the scan.  This may indicate the 
presence of cancer, but also can be a sign of other conditions such as a bone fracture, bone 
infection, or arthritis. 
 

Computed tomography (CT scans): A CT scan is an imaging 
technique that uses ionizing radiation.  Multiple x-rays are 
taken around a rotational axis to produce 3-dimensional, 
detailed cross-sectional images of the body.  Often, a 
second set of pictures is taken after an intravenous 
injectƛƻƴ ƻŦ ŀ άŘȅŜέ ƻǊ ŎƻƴǘǊŀǎǘ ŀƎŜƴǘΣ ǿƘƛŎƘ ƘŜƭǇǎ ƻǳǘƭƛƴŜ 
internal structures. 

 
Magnetic resonance imaging (MRI): This is an imaging technique used to visualize the internal 
structures of the body using powerful magnetic and radiofrequency fields.  The energy from the 
radio waves is absorbed by molecules in the tissue.  When the energy is released, a pattern is 
formed by the ōƻŘȅΩǎ ǘƛǎǎǳŜ ŀƴŘ ŎŜǊǘŀƛƴ ŘƛǎŜŀǎŜǎ.  The emitted pattern is translated into 
detailed cross-sectional images of the body.  MRIs are thought to produce more detailed 
images than CT scans.  An MRI is very useful in showing how far a bone tumor has grown inside 
a bone. 
 
Positron emission tomography (PET): This type of imaging test uses a molecule structurally 
related to sugar (glucose) that contains a positron-emitting tracer, or radioactive atom.  The 
ǎǳōǎǘŀƴŎŜ ƛǎ ƛƴƧŜŎǘŜŘ ƛƴǘƻ ǘƘŜ ōƻŘȅΩǎ ŎƛǊŎǳƭŀǘƛƻƴ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ǊŀŘƛƻŀŎǘƛǾƛǘȅ όŜƳƛǘǘŜŘ ōȅ ŎŜƭƭǎ 
metabolizing the glucose) is detected by the scanner and reconstructed by computer analysis.  
Cancer cells of the body absorb large amounts of the radioactive sugar  
because of their high rate of metabolism.  These scans may be done  
prior to and throughout treatment to evaluate your response to it.  PET  
is sometimes used in combination with CT scans. 
 
Plain film or X-ray: This type of test uses a low dose of radiation to take  
one-dimensional pictures of your body.  Bone sarcomas can appear as  
a defect in the bone (perhaps swelling over the bone), new bone  
growth, or destruction of the bone (with a tattered surface or  
appearance of what looks like a hole).  Additionally, x-ray imaging of 
your chest may be done to determine if any cancer has spread to  
the lungs. 

Figure above: CT image of the lungs 

Figure below:  X-ray image 
of the knee 
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Laboratory Tests 

Laboratory studies (blood tests) such as CBC (complete blood count), LDH (lactate 
dehydrogenase) and alkaline phosphatase (sometimes abbreviated ALP ƻǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άŀƭƪ 
ǇƘƻǎέ) are often obtained as part of the initial workup of a bone sarcoma.  These tests are 
completed prior to definitive treatment and periodically during treatment and surveillance.  
Liver and kidney function may also be evaluated with blood tests. 

CBC: A CBC will determine whether the blood has the correct type and number of blood cells 
and also provides information about ŀ ǇŀǘƛŜƴǘΩǎ overall health status. 

LDH: Lactate dehydrogenase is a protein in the blood.  Elevated levels may indicate the 
presence of a growing cancerous mass. 

Alk Phos/ALP: Alkaline phosphatase is an enzyme (a protein in ǘƘŜ ōƻŘȅΩǎ cells) normally 
present in growing bone.  It is essential for the deposition of minerals in the bones and teeth.  
Preliminary workup of a primary bone tumor (especially for osteosarcomas) will include 
evaluation of ALP because as this type of cancer grows, the amount of ALP in the blood 
noticeably increases. 

Biopsy 

An important step in diagnosing sarcoma is the examination of a sample of the tumor tissue 
under a microscope.  The removal of tissue from the suspicious mass is called a biopsy.  
Different methods of biopsy can be used depending on the location of the tumor and size of the 
affected area.   

A biopsy is generally done by an experienced orthopedic oncologist (a surgeon who specializes 
in bone cancer), or radiologist with expertise in bone tumors.  The manner in which the biopsy 
is performed may affect surgical options including future limb salvage techniques. 

Fine needle aspiration (FNA) biopsy: FNA is a biopsy technique used to investigate lumps or 
masses just under the skin.  It uses a hollow needle and a syringe to withdraw a small amount 
of tissue from the mass.  If the tumor is deep inside the body, the doctor can guide the needle 
while viewing a CT scan or images from an ultrasound.  This sometimes cannot remove enough 
tissue to obtain a definitive diagnosis, so a more invasive type of biopsy may be needed. 

Core needle biopsy: This biopsy technique is similar to FNA, but uses a slightly larger needle 
that may have a better chance of collecting a large enough sample of tumor cells for 
pathological evaluation.  Like the FNA technique, a core biopsy can be completed for tumors 
that can be felt at the surface, and also, with guidance from ultrasound or CT images, for 
tumors too deep to palpate. 
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Excisional or incisional biopsy: This procedure is more invasive and involves a surgeon making 
an incision.  With an excisional biopsy, the entire mass is removed through the incision.  This is 
in contrast to an incisional biopsy which involves only a portion of the tumor being removed.  If 
a fine needle or core needle biopsy did not collect enough tissue to make a definitive diagnosis, 
this type of biopsy may be performed. 

The method of biopsy will be selected based on the goal of obtaining adequate tissue samples 
without causing unnecessary discomfort to you.  All biopsy specimens are examined under a 
microscope by a pathologist, a doctor with special training in microscopic examination.  It is 
important a pathologist with sarcoma expertise complete the assessment of the biopsy, looking 
at the size and shape of the cells and how they are arranged.  You can get a second opinion of 
your pathology tissue, called a pathology review, by having your tissue specimen sent to a 
consulting pathologist recommended by your doctor. 

Pathology Review 

Identification of the sarcoma subtype can be difficult.  Pathologists may use special laboratory 
genetic tests on the tissue sample to give an accurate diagnosis. 

Immunohistochemistry: In this test, a part of the biopsy 
sample is treated with special laboratory antibodies that 
attach to specific molecules on the cell surface.  The cells 
are treated so that certain types change color if they 
have a particular cellular component the pathologist is 
looking for, and then this can be seen under a 
microscope. 

Molecular and cytogenetic analysis: This technique uses a microscope to examine cells to see if 
there is a translocation, meaning a part of one chromosome (large DNA molecules that control 
cell growth and metabolism) is abnormally attached to part of a different chromosome.  
Specific changes of this nature, for example, are common in tȅǇŜǎ ƻŦ 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ.  
Therefore cytogenetic tests are helpful in its diagnosis. 

There are also several other molecular genetic tests that can detect translocations involving 
parts of chromosomes too small to be seen under a microscope during cytogenetic studies.  
Such studies are used at the discretion of the clinician and include fluorescent in situ 
hybridization (FISH) and polymerase chain reaction (PCR). 
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Multidisciplinary Team 

Both SARC and the NCCN believe that the best management of any cancer patient is in a clinical 
trial.  Because of the relatively low occurrence of primary bone sarcomas, bone sarcomas 
should be treated by a multidisciplinary team with demonstrated expertise in this area. 

Team members usually include: 

 Orthopedic oncologist 

 Bone pathologist 

 Medical/pediatric oncologist 

 Radiation oncologist 

 Musculoskeletal radiologist 
 

Specialists critical in certain cases: 

 Thoracic surgeon 

 Plastic surgeon 

 Interventional radiologist 

 Physiatrist (rehabilitation physician) 

 Vascular surgeon 

 Additional surgical subspecialties 
 

aŀƴȅ ƛƴǎǘƛǘǳǘƛƻƴǎ ǳǎŜ ŀ άǘǳƳƻǊ ōƻŀǊŘέ ŦƻǊƳŀǘ ǘƻ ŘƛǎŎǳǎǎ ƻǇǘƛƳŀƭ ǘƘŜǊŀǇȅ ŦƻǊ ŀ ǇŜǊǎƻƴ ƴŜǿƭȅ 
diagnosed with a primary bone sarcoma.  Tumor boards typically consist of a number of health 
care professionals including those listed above.  !ŦǘŜǊ ǊŜǾƛŜǿƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ƘƛǎǘƻǊȅ ŀƴŘ ƛƳŀƎƛƴƎ 
or biopsy results, these experts discuss their opinions and ideas for the best management of the 
tumor. 



12 

Stages of Bone Sarcomas 

Staging involves evaluating how far a cancer has spread.  In this section we will provide general 
information on the staging of primary bone sarcomas.  The stage of a bone cancer is an 
important factor in selecting the best treatment option and ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ŀ ǇŀǘƛŜƴǘΩǎ ǇǊƻƎƴƻǎƛǎ 
όǘƘŜ ŎƘŀƴŎŜǎ ƻŦ ƭƛǾƛƴƎ ŀ άƴƻǊƳŀƭέ ƭƛŦŜǎǇŀƴύΦ 

Because of unique differences in the staging and the treatment options of the three major 
types of primary bone cancers covered in this bookletΣ ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŦƛŎ ǎǘŀƎƛƴƎ ŀƴŘ άŘŜŎƛǎƛƻƴ 
ǘǊŜŜǎέ ǿƛƭƭ ōŜ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴǘƻ ŜŀŎƘ ƻŦ ǘƘŜ ǘƘǊŜŜ ǘȅǇŜǎ: osteosarcoma, chondrosarcoma, and 
EǿƛƴƎΩǎ ǎŀǊŎƻƳŀΦ 

In primary bone sarcoma staging, pathologists and other cancer specialists examine the 
appearance of the tumor biopsy specimen.  They determine the cell type of the tumor, how 
actively the cells are dividing, and how closely the cancer cells resemble normal tissue.  Based 
on cell type and grade, doctors can estimate how rapidly a cancer will grow and spread. 

The system described here to stage primary bone sarcomas is a standard method used by the 
members of cancer health care teams to summarize the extent of ŀ ŎŀƴŎŜǊΩǎ spread.  The 
system was developed by the American Joint Committee on Cancer (AJCC) and is called the 
TNM System.  In this system, T stands for the size of the Tumor (tumors are measured using the 
metric system, 5 cm equals about 2 in); N stands for spread to the lymph Nodes; and M stands 
for Metastasis (spread to distant organs). 

In primary bone sarcomas, another key factor that must be considered is histopathologic Grade 
(G), or the microscopic appearance of the tumor compared to the normal tissue from which it 
originated.  This provides information about how aggressive the tumor is.  When assigning a 
stage, the information about the tumor, lymph nodes, metastasis, and grade are combined and 
called stage grouping (see Table 1).  The stage is described by Roman numerals from I to IV.   

Primary Tumor (T) 

TX Primary tumor cannot be assessed 
T0 No evidence of primary tumor 
T1 Tumor is 8 cm or less in greatest dimension 
T2 Tumor is more than 8 cm in greatest dimension 
T3 Discontinuous tumors in the primary bone site 
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Regional Lymph Nodes (N) 

NX Regional lymph nodes cannot be assessed 
N0 No regional lymph node metastasis 
N1 Regional lymph node metastasis 

Note: Because of the rarity of lymph node involvement in bone sarcomas, the 
designation NX may not be appropriate and should be considered N0 if no clinical 
involvement is evident. 
 

Distant Metastasis (M) 

MX Distant metastasis cannot be assessed 
M0 No distant metastasis 
M1 Evidence of distant metastasis 

M1a Distant metastasis to the lung 
M1b Distant metastasis to other sites 
 

Histopathologic Grade (G) 

GX Grade cannot be assessed 
G1 Looks like normal tissue, tends to grow slowly (low grade, well-differentiated) 
G2 Looks less like normal tissue, faster growing (low grade, moderately differentiated) 
G3 Looks only slightly like normal tissue, even faster growing (high grade, poorly 

differentiated) 
G4 Does not look at all like normal tissue, fastest growing (high grade, undifferentiated) 

Note: 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ G4. 
 

Table 1.  Stage Grouping for Bone Sarcomas 

Overall Stage T category N category M category G category 

Stage I T1-2 N0 M0 G 1-2 (low) 

Stage II T1-2 N0 M0 G 3-4 (high) 

Stage III T3 N0 M0 G 1-4 (high) 

Stage IV 
Any T N1 M0 Any G (high or low) 

Any T N0 M1 Any G (high or low) 

 
STAGE I: T1-2, N0, M0, G1-2 
The tumor is any size and can be superficial or deep.  It has not spread to lymph nodes or more 
distant sites.  More importantly it is low grade; the cancer does not appear very different from 
normal tissue. 
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STAGE II: T1-2, N0, M0, G3-4  
The cancer has not spread to lymph nodes or distant sites.  The tumor looks very different from 
normal tissue. 

STAGE III: T3, N0, M0, G1-4  
The cancer has spread from the primary site to one or more sites in the same local area but the 
tumors are not connected to each other.  The cancer looks very different from normal tissue. 

STAGE IV: Any T, N1, M0, any G or any T, N0, M1, and any G 
These cancers have spread to lymph nodes near the tumor or to distant sites. 

For a more detailed Staging System, please refer to the NCCN Clinical Practice Guidelines in 
Oncology, Bone Cancer ς v.1.2009.  This can also be found on the NCCN website 
(www.nccn.org). 

Ask your doctor to explain what stage has been assigned to your sarcoma and how it was 
determined.  If your treatment differs from those suggested in the NCCN Clinical Practice 
Guidelines, ask your doctor to explain the rationale for a different course of treatment.  It is 
often a good idea to seek a second opinion.  Second opinions can provide you with additional 
information and treatment options or reinforce the one that has been recommended to you.  
Also, it may be useful as some insurance companies sometimes require a second opinion. 

http://www.nccn.org/
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Performance Status 

Because the side effects of chemotherapy can be harsh, recommendations for treatment must 
ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘ ŀ ǇŀǘƛŜƴǘΩǎ ƻǾŜǊŀƭƭ ǿŜƭƭ-being or general health status, quantified by 
something called a performance status.  NCCN physicians use precisŜ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ άƎƻƻŘ 
ƘŜŀƭǘƘέ ƻǊ άǇƻƻǊ ƘŜŀƭǘƘέ ōŀǎŜŘ ƻƴ ǘƘŜ 9ŀǎǘŜǊƴ /ƻƻǇŜǊŀǘƛǾŜ hƴŎƻƭƻƎȅ DǊƻǳǇ ό9/hDύ 
Performance Scale.  The ECOG Performance Scale ranks the health of people with cancer on a 
scale of 0 to 5.  The chart below provides a description of each grade.  In general, an ECOG 
performance scale ranking of 0 ς н ƛǎ άƎƻƻŘ ƘŜŀƭǘƘΣέ ǿƘƛƭŜ ǊŀƴƪƛƴƎ ƻŦ о ƻǊ п ƛǎ άǇƻƻǊ ƘŜŀƭǘƘΦέ 

Grade ECOG PERFORMANCE STATUS* 

0 Fully active, able to carry on all pre-disease performance without restriction 

1 
Restricted in physically strenuous activity but ambulatory and able to carry out work of a 
light or sedentary nature, e.g., light house work, office work 

2 
Ambulatory and capable of all self care but unable to carry out any work activities.  Up and 
about more than 50% of waking hours 

3 Capable of only limited self care, confined to bed or chair more than 50% of waking hours 

4 Completely disabled.  Cannot carry on any self care.  Totally confined to bed or chair 

5 Dead 

* As published in Am.  J.  Clin.  Oncol.: 
Oken, M.M., Creech, R.H., Tormey, D.C., Horton, J., Davis, T.E., McFadden, E.T., Carbone, P.P.: Toxicity And 
Response Criteria Of The Eastern Cooperative Oncology Group.  Am J Clin Oncol 5:649-655, 1982. 
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Types of Treatment for Bone Sarcomas 

There is a lot for you to consider when deciding about treatment options for your sarcoma.  
Combinations of chemotherapy, radiation therapy, targeted therapy, or surgery may be of 
greater value than one treatment alone.  There is generally more than one treatment option to 
choose from, and planning your course of treatment may be complex.  A team of sarcoma 
specialists should be available to discuss all of the options.   

Lƴ ǘƘŜ ǇŀǎǘΣ ŘƛŀƎƴƻǎƛǎ ƻŦ ƻǎǘŜƻǎŀǊŎƻƳŀ ŀƴŘ 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ ǿŀǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ŀ ǇƻƻǊ 
prognosis.  With the development of new treatment regimens, such as multi-agent 
chemotherapy for pre- and postoperative treatment, today about 75% of all newly diagnosed 
patients with osteosarcoma are cured.  Additionally, of adults diagnosed with osteosarcoma, 
nearly 90% can be treated successfully with limb-sparing approaches rather than amputation.  
Cure rates of 60-75% ŀǊŜ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ ƭƻŎŀƭƛȊŜŘ 9ǿƛƴƎΩǎ ŦŀƳƛƭȅ ƻŦ ǘǳƳƻǊǎ.  Thanks to 
treatment innovation, a cure is achievable in osteosarcoma, chondrosarcoma ŀƴŘ 9ǿƛƴƎΩǎ, even 
when metastasis occurs. 

Surgery 

Surgery has been the preferred treatment for sarcoma for decades, and surgical techniques 
have ranged throughout that time from simple wide excision (removal of the tumor and a 
margin of normal tissue around it) to radical amputation (the removal of a body extremity by 
surgery).  The earliest surgeries often consisted of amputations because limited resections (less 
extensive surgeries to remove tumors) frequently resulted in high recurrence rates.  However, 
with new and advanced combination treatment options, less extensive surgery is now 
preferred. 

The aim of surgery is to completely remove or excise the tumor.  The surgeon also attempts to 
remove a border or margin of normal tissue around the tumor to minimize the chance tumor 
cells have been left behind.  This margin of normal tissue is called a negative or clean margin.  If 
there is evidence of tumor cells in the margin around the tumor, this is called positive margins. 

The evaluation of the margins is done in the laboratory by a pathologist, who examines the 
tumor sample carefully under the microscope to see how close tumor cells are found in relation 
to where the surgeon removed the tumor.  At times, more than one surgery may be needed to 
achieve negative margins and may be rather extensive (called a re-resection). 

The surgeon will attempt to remove as little normal tissue as possible (still obtaining a negative 
margin) to preserve the best possible function of the affected body part with minimal long-term 
problems.  For example, a surgeon may be able to achieve clean margins in removing a sarcoma 
on an arm or a leg, while leaving a fully or partially functioning extremity, rather than amputate 
an entire limb. 
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However, amputation may be considered if the tumor involves major arteries, nerves, bone, 
surrounding soft tissue, or a great deal of skin.  Sometimes, the need to remove critical nerves, 
muscles, and blood vessels along with the cancer would leave a limb that cannot function well 
or a limb with chronic pain.  In this case, amputation may be the best option.  It may also be 
considered if there is recurrence after surgery and postoperative radiation, or if the tumor was 
resistant to preoperative radiation and chemotherapy. 

Generally, small tumors can be treated with surgery alone.  However, for 
larger tumors this may not be the only treatment recommendation 
made.  Before undergoing surgery, your physicians may recommend 
administration of chemotherapy, radiation therapy, or both to attempt 
to reduce the size of the tumor (this type of treatment is said to be given 
neoadjuvantly).  Reducing the size of the tumor may reduce the extent of 
surgery and improve the chance of saving a limb.  If necessary, 
chemotherapy can also be given after surgery to control microscopic 
residual disease and reduce the risk of recurrence. 

If your sarcoma has metastasized or spread, surgery will probably not cure the sarcoma, 
although it may still be offered as an option with intentions of controlling it or relieving its 
symptoms.  For example, if the only location of metastatic sarcomas is in the lung, the 
metastatic tumor can sometimes be removed.  This type of surgery can lead to improved long-
term survival.  Chemotherapy and radiation may also be given in combination for palliative 
purposes. 

Radiation Therapy 

Radiation therapy is the use of ionizing radiation to kill cancer cells and shrink tumors.  
Radiation therapy injures or destroys cells in the area being treated by damaging their genetic 
material, making it impossible for these cells to continue to grow and divide. 

There are a few different types of radiation that can be given.  Most of the time, radiation is 
used as an added measure after surgery, but it can be used before surgery and may be the main 
treatment in some instances, especially in people whose general health is too poor to undergo 
surgery.  When used after surgery, the radiation is called adjuvant radiation therapy.  Before 
surgery, it is called neoadjuvant radiation therapy.  Radiation therapy can also be used to 
palliate (ease) symptoms of sarcoma when it has spread. 

There are several different modes to administer radiation therapy.  External beam radiation 
therapy is delivered from outside of the body, with a beam pointed towards the area of focus.  
Other types of radiation include intensity-modulated radiation therapy (IMRT), proton beam 
radiation, or brachytherapy. 
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Intensity modulated radiation therapy (IMRT): This is an advanced form of high-precision 
external radiation therapy.  An X-ray accelerator delivers precise doses of radiation therapy to a 
tumor or specific portions of it.  The photon beams can be aimed from several directions and 
their intensity can be changed, both of which help in reducing the radiation reaching normal 
tissue.  IMRT delivers radiation directly to the tumor at a higher dose than other techniques. 

Proton beam radiation: This form of external beam radiation uses proton beams to deliver high 
dose radiation to tumors.  Protons are positively charged subatomic particles.  Unlike x-rays, 
protons release their energy in a way that allows more radiation to be released at the target 
site, causing less damage to surrounding normal tissue.   

Brachytherapy: This type of internal radiation uses seeds, or small pellets, of radioactive 
material that are placed directly into, or as close as possible to, the cancer.  The seeds may be 
left in the body for a short time or permanently. 

Radiation can sometimes be administered with sensitizers, which are agents that can increase 
the effectiveness of ionizing radiation when administered in conjunction with radiation therapy.  
Sensitizers increase radiosensitivity without being innately toxic and give rise to significant 
increase in the radiation sensitivity of tumor cells over normal tissues.  Much laboratory work, 
mostly in vitro, has shown that many chemical compounds can act as radiation sensitizers.  The 
practicality depends upon the exploitation of the differences between normal and malignant 
cells when radiation sensitizers are used.  Many tumors contain hypoxic cells which are 
relatively resistant to the lethal effects of ionizing radiation.  In human tumors, these hypoxic 
cells present a potential barrier to successful treatment.  The application of chemical 
radiosensitizers active against hypoxic cells offers great potential for improvement in cancer 
management using radiation therapy.  Researchers continue to assess this technique. 

Chemotherapy 

Chemotherapy includes the use of cytotoxic agents, meaning medicines that are known to kill 
cancer cells by disrupting their normal functioning.  Chemotherapy is frequently given 
intravenously (through the bloodstream by a catheter in your arm or by a device called a port).  
Some chemotherapy is available in a pill form and can be taken by mouth.  These drugs are 
considered to be a systemic therapy, meaning that they enter the bloodstream and reach all 
areas of the body.  This also means they may be useful for cancer that has spread to other 
organs. 

Different subtypes react differently to chemotherapy.  Chemotherapy has a clear clinical benefit 
ŦƻǊ ǎǳōǘȅǇŜǎ ƭƛƪŜ 9ǿƛƴƎΩǎ ǎŀǊŎƻƳŀ and osteosarcoma.  The clinical benefit of chemotherapy is 
less clear when dealing with other types of sarcoma.  Therefore, it is important to consider 
subtype along with grade when planning treatment.   

Different chemotherapy drugs may be given in different combinations and doses depending on 
your specific situation.  Chemotherapy is usually given in cycles, consisting of a chemotherapy 
infusion, followed by a break.  Your medical oncologist (chemotherapy doctor) will decide with 
you how many cycles are best for you. 
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Chemotherapy regimens for osteosarcoma include high-dose methotrexate plus doxorubicin, 
bleomycin, cyclophosphamide, and dactinomycin and either vincristine or cisplatin.  CƻǊ 9ǿƛƴƎΩǎ 
sarcoma, current standard chemotherapy includes vincristine, doxorubicin, and 
cyclophosphamide alternating with ifosfamide and etoposide.  Chemotherapy for 
chondrosarcomas is generally considered to be ineffective.   

When several drugs are combined, this can be given a shortened name.  For example, MAID is 
an acronym used to represent combined administration of mesna, doxorubicin (Adriamycin®), 
ifosfamide, and dacarbazine.  (Mesna is a drug used to protect the bladder from the severe 
irritation often caused by ifosfamide.) 

Chemotherapy may cause side effects, depending on the type of drugs, the amount taken, and 
the length of the treatment.  Temporary side effects might include nausea and vomiting, loss of 
hair, or mouth sores.  There are treatments available to alleviate some of these symptoms.  
Chemotherapy can also damage the blood-producing cells of the bone marrow and cause low 
blood cell counts.  This can result in an increased chance of infection (due to low white blood 
cells), easy bleeding or bruising (due to low platelet counts), shortness of breath or fatigue (due 
to low red blood cell counts).  Growth factors are sometimes prescribed to deal with this issue. 

In addition, chemotherapy may damage the ovaries or testicles, sometimes causing infertility 
(not being able to have children) that may be permanent.  Patients who are to receive 
chemotherapy may be concerned about the effects of the treatment on their ability to have 
children.  Patients should discuss any of these concerns before treatment begins.  You may 
want to know if this treatment will have any short or long term effects on your reproductive 
system and if so, what the effects are and how long they may last.  Sperm banking or harvesting 
and storage of eggs may be an option for some patients 

Conclusion 

There are a variety of treatment options for sarcomas, including clinical trials.  Many different 
types of treatment can be administered in the preoperative phase (neoadjuvantly) to help 
achieve better surgical outcomes.  These therapies can also be given in the postoperative phase 
(adjuvantly) to decrease the chance of the cancer returning locally or in a different location, 
called distant spread or metastasis. 

There seem to be advantages and disadvantages for either sequence of therapy and surgery.  
These can be discussed with your cancer care team to determine what is best for you.  Some 
therapies may be available for patients who are enrolled in a clinical trial.  Your physician can 
discuss these options with you and your family as well. 
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Recurrent Disease and Follow-Up 

When sarcoma cells can no longer be detected in the body, a patient  is considered to be 
disease free or in remission.  A recurrence is defined as the return of sarcoma after a period of 
remission. 

Because doctors cannot guarantee a sarcoma will not return even if 
it appears the disease is completely gone, patients are given a plan 
for follow-up care and surveillance after successful treatment ends.  
This is done to help monitor recovery and check for the presence of 
ǊŜŎǳǊǊŜƴǘ ŘƛǎŜŀǎŜΣ ŀƴŘ ǳǎǳŀƭƭȅ ƛƴǾƻƭǾŜǎ ǇŜǊƛƻŘƛŎ ŘƻŎǘƻǊΩǎ Ǿƛǎƛǘǎ ŀƴŘ ŀ 
schedule for tests or scans.  The chance of recurrence is different for 
each person and depends on the type of sarcoma, the treatment 
received, and the length of time since treatment ended.  For 
sarcomas that more commonly recur, the schedule for follow-up 
tends to be more rigorous. 

Recurring disease is classified by its location and can be either a local recurrence (developing at 
or very close to the site of the original tumor) or a distant recurrence (also called metastatic 
disease, in which the tumor spreads to organs or tissues distant from the primary sarcoma, 
such as the lungs or liver).  Bone cancers have a somewhat predictable pattern of distant 
recurrence and most commonly spread to the lungs via the bloodstream. 

A recurrent sarcoma starts with malignant cells that treatment did not fully remove and were 
too small to be detected.  Over time, these cells grow and multiply into tumors large enough to 
be detected as a recurrence. 

After recurrence is detected, additional tests, scans, and blood work may be done to determine 
if it is the same type as what was there before.  Even when sarcoma has spread to a new 
location, it is still named after the part of the body where it started.  (For example, if 9ǿƛƴƎΩǎ 
sarcoma spreads to the lungs, it is still called 9ǿƛƴƎΩǎ ōǳǘ ǿƛǘƘ ƭǳƴƎ ƳŜǘŀǎǘŀǎŜǎ.) 

The next step is to determine a plan for treatment.  Many of the same factors considered when 
planning treatment for the primary cancer are also considered for the recurrent cancer.  This 
includes your overall health status and the type, location, and size of the recurrence.  In 
addition, past treatment history should be examined, including the medicines used, the method 
of delivery, how long ago they were administered, how the original sarcoma responded to the 
treatment, and any side effects you may have had.  There will likely be several treatment 
options to choose from.  Clinical trials are also an option at this point.   

Figure below: Normal 
chest x-ray  
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Clinical Trials Information 

About Clinical Trials 

Clinical trials (also called clinical studies and research studies) are conducted to determine if 
new drugs or treatments are effective and safe.  Most of the widely accepted medicines and 
treatments being used bȅ ǘƻŘŀȅΩǎ ƳŜŘƛŎŀƭ ŜȄǇŜǊǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǇǊŜǾƛƻǳǎ ŎƭƛƴƛŎŀƭ 
trials.  Trials are conducted to answer specific questions about new therapies (or new ways of 
using known treatments).  For instance, clinical trials provide information about the 
effectiveness of a new therapy  and whether it works as well as or better than what is currently 
available, specifically how it works in the body, what side effects are caused and at what doses, 
which patients will find this treatment to be most helpful, etc. 

Of course, certain clinical trials may not be right for all patients, based on eligibility criteria 
(requirements that patients must meet before they can participate - such as age, subtype and 
stage of cancer, previous treatments, and other medical conditions) or availability.  But if you 
find a trial that is a good fit for you, you will have access to new medicines and health experts, 
and constant monitoring of your progress.  Every treatment has risks and benefits, including 
those used in a clinical trial. Therefore, discuss your options with your healthcare provider to 
determine the best treatment for you. 

Clinical Trials Phases 

Before cancer treatments can be generally prescribed, the treatment is tested in 
various types (or phases) of clinical trials.  A treatment must pass through a number of 
steps before it can be approved by the Food and Drug Administration (FDA) for 
widespread use. 

Phase I trials are used to assess the safety of a treatment or medication.  This phase 
of cancer research involves a small number of healthy people, with generally between 
15 and 30 subjects participating.  These trials are designed to find the safest dose of a 
new drug, at which it will not cause adverse side effects in the subjects. 

Generally, subjects in Phase I trials are divided into small groups (cohorts) which usually 
include approximately three to five people.  The first cohort receives a low, 
introductory dose of the new drug.  Usually, researchers  conduct various tests 
throughout the trial to measure drug levels in the patients.  If no severe side effects are 
detected, a second cohort receives the same drug in higher doses.  The dose increases 
with each subsequent cohort until an optimum dosage is determined or too many 
adverse effects occur.   

If the results of the phase I trial are satisfactory, the treatment may be tested further in 
a phase II format. 
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Phase II clinical trials test the treatment to see if it will work against a certain kind or 
subtype of cancer.  This phase of cancer research, usually involves less than 
100 patients.  Side effects are monitored and recorded by doctors.   

If this treatment is effective against cancer in a certain percentage of patients, the 
treatment may move on to phase III. 

The goal of phase III trials is to compare the new treatment to the most effective 
currently known treatment.  This phase of cancer research involves hundreds, 
sometimes thousands, of people.  Researchers observe whether a new treatment is 
better, the same as, or less effective than the standard treatment.  Phase III clinical 
trials usually consist of two or more groups (arms), and a patient has equal opportunity 
of participating in any one of these (called randomization, used to avoid statistical 
bias).  One group usually receives a standard treatment ς known as the control group; 
and the other receives the experimental treatment ς known as the investigational or 
experimental group.   

Phase IV tr ials are designed to learn additional information about a new treatment 
that has already been approved for use in human subjects.  These studies usually look 
at the effectiveness of the treatment when used in a different way, or side effects of 
treatments over a long period of time.   

Deciding to Enter a Clinical Trial  

If you are offered a clinical trial as a treatment option, you will go through a process 
called informed consent, in which you will learn about the specific trial, including 
information about its purpose, treatment procedures, potential risks, and an explanation 
about your rights as a participant.  All patients in clinical trials are volunteers.  They are 
free to stop their participation in the trial at any time and for any reason. 

There is no guarantee that a new treatment being tested will yield good results for you.  
Before you make this decision, think about it carefully, considering all possible treatment 
choices, and talk with your doctor to help decide if this is the best option.   

As a direct result of patients' participation in past clinical trials, people with cancer today 
are  living longer.  Your participation in a clinical trial may contribute to the search for 
new ways to prevent, detect, or treat sarcoma. 
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Palliative and Supportive Care 

 

At some point during your treatment, you may need supportive or 
palliative care to aid in controlling symptoms and to help you 
continue with your daily activities.  With that in mind, it is always 
good to openly discuss how you are feeling, both physically and 
emotionally, with your cancer care team.  They can tell you about 
safe and effective ways to manage distressing symptoms or side 
effects, and methods to help you cope with your condition and 
achieve the best quality of life.  Such methods may include 
medications, nutritional counseling, relaxation methods, and 
psychological, social, or spiritual support. 
 
Common symptoms that can be managed with palliative or 
supportive methods include cancer-related pain, cancer-related 
fatigue and weakness, nausea and/or vomiting, and distress.   

Patients with sarcoma may experience pain in varying degrees.  It may be caused by a tumor 
that is very large or is pushing on a nerve, or as a side effect of some types of treatment. 

Cancer-related fatigue, or a persistent sense of physical or emotional tiredness, is another 
common distressing side effect of the disease or its treatments.  This fatigue is intense, it 
interferes greatly with typical daily activities, and it is not relieved by any amount of rest or 
sleep. 

Some patients experience nausea, vomiting, or both.  Both nausea and vomiting can be caused 
by a number of factors including psychological distress (like grief or anxiety), side effects of 
treatments including chemotherapy, radiation, various oral medications, or the sarcoma itself.   

Distress is a term used to describe various unpleasant 
emotions that may come about after a sarcoma diagnosis.  
It encompasses a wide range of feelings from 
powerlessness, sadness, hopelessness, and fear to 
depression, guilt, anxiety, and panic.  These feelings may 
affect other areas of life such as interactions with others or 
overall physical well-being.   

Any kind of cancer may cause distress related to its unpleasant symptoms or the feelings 
associated with the disease.  Fortunately, oncology research continues to yield better, more 
effective treatments every day.  Because of the knowledge gained and new therapies 
developed from studying the disease thus far, there are more than 10 million Americans alive 
today who have had cancer. 


