
Young Meds 

Bone Cancer/Sarcoma

Cancer, we have a bone to pick with you.
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Abstract

Osteosarcoma makes up one quarter of all primary bone cancers 

diagnosed in the U.S. The researchers hope to allow for easy access 

to important information about Osteosarcoma. A variety of sources 

were used to gather data. The main databases used to find 

publications were PubMed, Cancer Net, American Cancer Society, 

and National Cancer Institute. Through these databases, it was 

proven that Osteosarcoma is more frequent within certain races and 

an estimated 3,500 people will be diagnosed with primary bone 

cancer in the U.S. this year. Osteosarcoma is a prevalent cancer 

which, with better knowledge, can be prevented or better 

diagnosed.



What is Osteosarcoma? 

Osteosarcoma (also called 

osteogenic sarcoma) is the most 

common type of cancer that 

starts in the bones. The cancer 

cells are disguised as bone cells 

which makes up new bone tissue 

in bones but is significantly 

weaker than normal bone tissue 

cells.2
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Statistics 

Less than 0.2% of all cancers are primary bone cancer. 

However, it is more common for bones to be the site of 

metastasis from other cancers. It is predicted that this year, 

2019, an estimated 3,500 people of all ages in the US will be 

diagnosed with primary bone cancer and there will be 1,660 

deaths. In adults, chondrosarcoma makes up more than 40% 

of primary bone cancers, followed by osteosarcoma (28%), 

chordoma (10%), Ewing sarcoma (8%), and UPS/fibrosarcoma 

(4%). The remaining types of bone cancer are rare. The 

cumulative 5-year survival rate for adults and children with 

bone cancer is 70%.4



Risk Factors and Causes 

Although lifestyle-related risk factors play a major role in 

several adult cancers, this is not the case for osteosarcoma. 

The more prominent risk factors for osteosarcoma include 

age/height, gender, race/ethnicity, radiation, genetics, and 

previous bone diseases.Factors such as age and height 

suggest that rapid bone growth may link with the risk of tumor 

formation. In addition, osteosarcoma is more common in 

males than females, especially if they are Hispanic/Latino or 

African Americans. African Americans, as a result of their 

darker pigmentation, are more prone as well. People with 

previous exposure to radiation therapy for another cancer 

have an increased risk of developing bone cancer. 5



Signs and Symptoms

Pain at the site increases as the tumor size increases and with weight 

bearing on the tumor site. As the tumor grows, the bone structure at 

the site is weakened. Patients often present with a pathologic 

fracture at diagnosis as a result of the tumor’s effects. The pain has 

been characterized as an intermittent ache which then progresses 

to a persistent pain. When in the lower body, a limp is often present. 

When in the upper body, there is pain when lifting. The site will often 

present with tenderness, swelling, or redness. About two months after 

the initial pain, a soft tissue mass will often develop at the site. During 

the physical check for osteosarcoma, asymmetry of the affected 

extremity to the unaffected comparative extremity is a sign of 

osteosarcoma being present.6



History

Human beings and animals have had cancer throughout 

history and evidence can be found among fossilized bone 

tumors, human mummies, and ancient manuscripts. The 

Edwin Smith Papyrus was discovered in 3000 BCE and is a 

copy of part of an ancient Egyptian textbook on trauma 

surgery. The writing says about the disease, “There is no 

treatment.” Over time, the treatment for bone cancer 

became more advanced with developments such as 

chemotherapy and radiation therapy. 7



Types of Bone Cancers

Malignant (cancerous) bone 

tumors8

● Chondrosarcoma (cancer 

that develops from cartilage)

● Malignant fibrous histiocytoma 

(MFH) of bone, also known as 

undifferentiated pleomorphic 

sarcoma of bone

● Fibrosarcoma

● Chordoma

● Malignant giant cell tumor of 

bone

Benign (non-cancerous) bone 

tumors8

● Osteoma

● Chondroma

● Osteochondroma

● Lymphangioma

● Benign Tumors can be 

malignant. They don’t 

spread but can reappear 

in different areas.



Stages

3The tumor begins at the origin, which is primarily in the cells that form 

bones. It also can occur in soft tissues surrounding the bone, known as 

periosteum. As bone cancer can start in any bone throughout the body, it 

most commonly affects the pelvis or long bones such as the arms and legs. 

As a type of bone cancer, Osteosarcoma tends to develop in young 

adults or teenagers, but it can also occur in children and adults. 
9Osteosarcoma is present in 2.4% of childhood cancers. It is determined by 

a malignant osteoid and is primarily in the metaphysis of long tubular 

bones of young patients, from 15 to 19 years of age. 10Once developed, 

the tumor becomes metastatic and spreads from the origin to the lungs or 

more bones. Once diagnosed, patients will receive treatment which has 

shown to be difficult with cumulative amounts of surgery, chemotherapy, 

radiotherapy, etc...



Ethnicity and race

The link between ethnicity and causes of bone cancer, such as 

Osteosarcoma, has not been looked into with great detail. However, 

specific studies with patients less than 19 years of age were analyzed 

and they displayed that Hispanic patients seemed to be significantly 

more likely to contract metastatic disease at presentation of 

Osteosarcoma - rather than non Hispanic patents (Hispanic-27.2% vs. 

non-Hispanic 20.3%). The conclusion of the study showed that Hispanic 

patients are more likely to have advanced diseases in Osteosarcoma. 

Osteosarcoma is more prevalent in African Americans as well as 

Hispanic/Latino people rather than Caucasians. For Hispanics 0-14 years 

of age there has shown to be a 4.2%  incidence rate for Osteosarcoma; 

whereas, Non-Hispanics showed to have a 3.7% incidence rate. For 

patients 15-19 years of age, Hispanic patients displayed 8.2% 

prevalence as compared to 7.6% for Non-Hispanic cases.4



11



Genetics
12The “Li-Fraumeni” syndrome is caused by inherited mutations 

which turn off the TP53 tumor suppressor gene. 5Patients that were 

diagnosed with Osteosarcoma (less than 30 years of age) 3.8% carried 

an LFS-associated mutation in the TP53 gene, while 5.7 percent carried 

a very rare TP53 variation of the specific gene. There was a cumulative 

presence of TP53 mutations which came to 9.5%, noticeably larger 

than past studies. It has been found that nearly 4 percent of cases 

involving pediatric Osteosarcoma “have a LFS-associated germline 

TP53 mutation,” and this has become an important factor since it may 

cause risk for the patients family members for developing other types 

of LFS-associated cancers.  13While these are all potential risks to the 

diagnosis of bone cancer and Osteosarcoma genetic aberrations in 

gene expression in the tissue have not yet identified a common of 

recurrent genetic alteration that explains the progression of the tumor. 



Metastasis

Metastasis is the stage at which the tumor spreads to 

other parts of the body. Metastatic osteosarcoma may 

have tumors present in various organs throughout the body, 

but most often in the lungs. One-fifth of the osteosarcomas 

detected are often already metastatic in nature by the 

time of diagnosis. This makes it harder to treat, but can still 

be cured if surgically operable. The rate of success for such 

surgeries improves noticeably if in conjunction with 

chemotherapy.14



Current Treatment Modules (Before)

The types of treatment options for bone cancer include: 

surgery, chemotherapy and radiation therapy. Most often, 

chemotherapy is given both before and after surgery. It can assist 

in lowering the risk that cancer will come back after treatment. It 

may also allow for a less extensive operation to remove cancer. 

Surgery is an important part of treating bone cancer as it includes 

two stages: the biopsy to diagnose the cancer and the surgical 

treatment to remove the cancer. The main goal of surgery is to 

remove all cancer causing cells because even if a few remain, 

they can grow and multiply to form a new tumor. Radiation 

therapy is for the cases where the tumor can’t be removed 

completely by surgery such as in the bones of the face. 15
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Current Treatment Modules (After)

After treatment, it is important for the patient to attend all 

follow-up appointments. Visiting the oncologist and the 

orthopedic surgeon to get scans every few months during the 

first couple of years after treatment, and less often after is 

important to make sure there are no issues. Physical therapy 

and rehabilitation are also a very crucial part of recovery 

after treatment. Some chemotherapy drugs can cause 

problems with hearing or heart damage. People who get 

these drugs may also have tests to review hearing or heart 

function.17



(Relations between) arthritis (or inflammation) and 

bone cancer

The symptoms of bone cancer and arthritis are similar. 

Both have the symptom of pain in the bone. The pain from 

bone cancer is not constant, it is worse at night and when 

the bone is used. As the cancer grows, the pain grows as 

well. Swelling from the cancer does not occur immediately 

and the mass may not be observable until weeks after the 

cancer forms. Bone cancer also weakens the bone that it is 

in, similar to arthritis.14



Any adjuvants used in addition to the primary 

treatments involving radiation, chemotherapy, 
(curcumin?)

● Curcumin is an adjuvant.  It possesses anti-inflammatory and 

antioxidants that can be used to prevent particular diseases 

such as arthritis, bone cancers, hyperlipidemia,  including breast 

cancer. 18

● High-dose methotrexate, Adriamycin, and cisplatin can treat 

cancer.19

● Neoadjuvant chemotherapy refers to medicines that are 

administered before surgery. Doctors may recommend 

neoadjuvant chemotherapy due to the size of the tumor, since 

the drugs may shrink the tumor and give you more surgical 

options.19
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