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Abstract: 

Bone cancer occurs when a tumor, or atypical mass of tissue, forms in a bone. These are called bone sarcomas.A tumor 

may be malignant, which means it’s growing aggressively and spreading to other parts of the body. A malignant tumor is 

often referred to as cancerous. Bone cancer can begin in any bone in your body, but it most commonly starts in the pelvic 

bone or the long bones in your legs or arms, such as your shinbone, femur, or upper arm. Bone cancer is when cancer 

cells grow out of control in your bone. This can damage normal bone tissue. Metastasis may start in your bone or spread 

from other parts of your body.Bone cancer is not common. Most bone tumours are benign. They are not cancerous and 

do not spread to other body parts. However, they may still weaken your bones and lead to broken bones or other 

problems.Primary bone cancers are cancers that form in the bone itself. However, many tumours that begin in organs or 

other parts of the body can also spread to the bones. These growths are called secondary or metastatic bone cancers. They 

are caused by cancer cells spreading from the original tumour to other parts of the body. Treatment includes surgery and 

chemotherapy, depending on the type of cancer. 
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Description: The cause of bone cancer isn’t exactly known, but there are certain factors that may contribute to or increase 

a person’s chances of forming atypical growths in the bone. These include:Healthy cells continually divide and replace 

older cells. After completing this process, they die. However, atypical cells continue living. They start forming masses of 

tissue that turn into tumors.  

Primary bone cancers: The most common types of primary bone cancers include Osteosarcoma, Chondrosarcoma, and 

Ewing’s sarcoma. Osteosarcoma develops in new tissue of growing bones and occurs most commonly in children or 

adolescents. Chondrosarcoma originates in cartilage, which is a type of connective tissue that serves as a protective layer 

between bones ends. Ewing ‘s sarcoma originates in immature nerve tissue within bone marrow. This type of bone cancer 

also occurs more frequently in children and adolescents. Less common bone cancers include malignant fibrous 

histocytoma and fibrosarcoma. These cancers are similar to Osteosarcoma in that they occur mainly in the extremities, 
except they occur in adults. 

Cancers Metastatic to Bone or (Secondary bone cancers): Although most cancers can spread to or invade bone, the 

most common cancers that spread to bone are multiple myeloma, breast, prostate, lung, kidney, and thyroid cancer. The 

ribs, pelvis and spine are normally the first bones impacted by bone metastases, while bones more distant from the central 

skeleton are less frequently affected. It is not well understood why certain cancers metastasize to bone more than others. 

However, some general observations about bone metastases are as follows: 

 

Breast cancer is the most common type of cancer to spread to bone, followed by prostate, then lung. 

Carcinomas, or cancers that arise from tissues that line or cover organs, are much more likely to metastasize to 

bone than sarcomas, cancers that originate in connective tissue (cartilage, fat, or muscle). 
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Bone metastases from kidney cancer may occur many years after the primary cancer has been treated.

 

Fig-1 osteosarcoma 

Bone cancer can begin in any bone in your body, but it most commonly starts in the pelvic bone or the long bones in your 

legs or arms, such as your shinbone, femur, or upper arm. 

Cancer that begins in the bones is uncommon. However, it can be aggressive, so early detection is important. 

Cancer may also begin in another area of the body and spread to the bone. Cancer is usually named for the location where 

it starts. 

 

 

 

 

 

Types of bone cancer 

Primary bone cancers are the most serious of all bone cancers. They form directly in the bones or surrounding tissue, such 

as cartilage. 
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Cancer can also spread, or metastasize, from another part of your body to your bones. This is known as secondary bone 

cancer, and this type is more common than primary bone cancer. 

Common types of primary bone cancers include: 

 

Fig-2 

Osteosarcoma (osteogenic sarcoma) 

Share on Pint Osteosarcoma or osteogenic sarcoma, generally affects children and adolescents, but it can also occur in 

adults. It has a tendency to originate at the tips of the long bones in the arms and legs. 

Osteosarcoma may also start in the hips, shoulders, or other locations. It affects the hard tissue that provides the outer 

layer of your bones. 

Osteosarcoma is the most common type of primary bone cancer. 

 

 

 

 

 

Ewing’s sarcoma 
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Fig-3 Chondrosarcoma 

Ewing’s sarcoma is the second most common type of primary bone cancer. It either begins in the soft tissues surrounding 

the bones or directly in the bones, and it often affects children and young adults. 

The long bones of your body — such as your arms and legs — and the pelvis are commonly affected. 

Chondrosarcoma 

Chondrosarcoma most commonly begins in the bones of the pelvis, thigh areas, and shoulders of older adults. 

It forms in the subchondral tissue, which is the tough connective tissue between your bones..  

Multiple myeloma 

The cause of bone cancer isn’t exactly known, but there are certain factors that may contribute to or increase a person’s 

chances of forming atypical growths in the bone. These include: 
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Fig-4 Skull and ribs bone cancer 
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Fig-5 Skull osteosarcoma 

Common Types Of Benign Bone Tumours: 

● Osteochondroma As the skeleton develops, this particular sort of tumour, which is composed of both cartilage 

and bone, might get larger. These tumours develop away from the bone. 

● Giant cell tumours are usually located in the leg. However, there are rare cases in which these can also be 

cancerous. 

● Osteoid osteoma is a common type of bone tumour in young adults, usually occurring in the early 20s. 

● Osteoblastoma is a rare tumour that primarily affects the spine and long bones. 

● The most common place where enchondromas (enlargements of the cartilage) are found is in the bones of the 

hands and feet. It often has no symptoms. 
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The symptoms of bone cancer can include: 

● pain and swelling in the affected bones 

● a palpable hard mass in the long bones of your limbs, pelvis, or chest 

● feeling tired or fatigued 

● pain in your bones that wakes you up at night 

● bone pain that can start after minor trauma 

● decreased range of motion  

Less common symptoms can include: 

● easily broken bones 

● weight loss 

● fever 

While pain is the most common symptom of bone cancer, not all types of bone cancer cause pain. 

Radiation therapy 

Radiation therapy, which kills dangerous cancer cells, can be used to treat bone cancer. 

Chromosomal mutations 

For osteosarcoma in particular, 70% of cases demonstrated some atypical characteristics in the chromosomes.Genetic 

mutations that raise the risk of developing bone cancer may be inherited, though this is rare. Mutations can also happen 

as the result of radiation or seem to have no specific cause. 

 

The following may be risk factors for bone cancer: 

● having a family history of cancer, especially bone cancer 

● having received radiation treatment or therapy in the past 

● having Paget’s disease, which is a condition that causes the bones to break down and then grow back atypically 

● currently or previously having had multiple tumors in your cartilage, which is the connective tissue in your bones 

● having Li-Fraumeni syndrome, Bloom syndrome, or Rothmund-Thomson syndrome, which may increase your 

risk of developing cancers 
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These are different stages describe for bone cancer 

● Stage 1 bone cancer hasn’t spread from the bone. 

● Stage 2 bone cancer hasn’t spread but may become invasive, making it a threat to other tissue. 

● Stage 3 bone cancer has spread to one or more areas of the bone and is invasive. 

● Stage 4 bone cancer has spread to the tissues surrounding the bone and to other organs, such as your lungs or 

brain. 

Following methods to determine the stage of cancers in the bones: 

● a biopsy, which analyzes a small sample of tissue to diagnose cancer 

● a bone scan, which checks the condition of the bones 

● a blood test to establish a baseline for use during treatment 

● imaging tests that include x rays as well as PET,MRI andCTscansto get in-depth views of the bones’ structure 

 

Fig-7 –Bone with tumor 

Treatment depends on: 

● the stage and grade of cancer 

● your age 

● your overall health 

● the size and location of the tumor 

Medications that treat bone cancer include: 

● chemotherapy drugs for MM 

● pain medications to relieve inflammation and discomfort 

● bisphosphonates to help prevent bone loss and protect bone structure 
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● cytotoxic drugs to prohibit or stop the growth of cancerous cells 

● immunotherapy drugs to encourage the body’s immune system to kill cancer cells 

 

Fig-7  Bone cancer Mechanism 

The first symptom of bone cancer is usually pain or tenderness near the cancer. Bone pain is caused by stretching of the 

periosteum (thick membrane that covers bone) by the cancer, or by stimulation of nerves within the bone. Bone pain may 

be hard to differentiate from ordinary low back pain or arthritis. Usually the pain due to bone metastasis is fairly constant, 

even at night. It can be worse in different positions, such as standing up, which may compress the cancer in a weight 

bearing bone. If pain lasts for more than a week or two, doesn’t seem to be going away, and is unlike other pain that may 
have been experienced, it should be evaluated by a physician. 

A patient may also experience a pathological fracture as the first sign of bone cancer. A pathological fracture is a break 

in a bone due to problems within the bone itself rather than by external factors, such as force. Pathological fractures are 
caused when the cancer destroys enough bone that the skeleton can no longer support normal body functions adequately. 

Bone cancer may be evaluated by the use of either radiological tests, surgical biopsy, or blood tests. 
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Radiological Tests 

Radiological tests, including X-ray, bone scan, and skeletal survey, remain the best method for evaluating cancer in the 
bones. 

● X-ray: When a patient experiences pain that is suspected to be a result of bone cancer, the first step in diagnosis 

is usually to X-ray the area near the pain. When enough of the healthy bone in any area is worn away by metastatic 

lesions, the damaged area will show up as a dark spot on the X-ray that look like holes in the bones. 

● Bone Scan: A more comprehensive test used to diagnose bone cancer is a type of X-ray called a bone scan. In 

this test, low level radioactive particles are injected into a vein. They circulate through the body and are selectively 

picked up by the bones. A high concentration of these radioactive particles indicates the presence of rapidly 

growing cancer cells. 

● Skeletal Survey: In order to diagnose blastic lesions, or lesions where extra bone has built up, a skeletal survey 

may be utilized. This is a form of X-ray. Normally an X-ray is selective for a particular area of concern, but with 

a skeletal survey, all areas are imaged. All patients with multiple myeloma and many with breast cancer undergo 

a skeletal survey to detect bone metastases that have not yet developed observable symptoms. 

● Other: Occasionally, other radiological procedures may be used to assess bone cancer, such as a computed axial 

tomography (CAT) scan, magnetic resonance imaging (MRI) scan, or PET scan. 

Surgical Biopsy 

Either a needle biopsy or an incisional biopsy may also be useful for diagnosing bone cancer. During a needle biopsy, the 

surgeon makes a small hole in the bone and removes a sample of tissue from the tumor with a needle-like instrument. In 

an incisional biopsy, the surgeon cuts into the tumor and removes a sample of tissue. The tissue is then examined under a 

microscope to determine whether it is cancerous. Biopsies are best done by orthopedic oncologists—doctors experienced 
in the diagnosis of cancer involving the bone. 

Blood Tests 

The early detection of bone cancer is important for effective management. In the past, pain and fractures were often the 

first signs of cancer involving bones. Unfortunately, by the time these signs occur, the cancer cells are already present 

and have begun to impact the patients overall bone health. Relying on these signs typically results in a late diagnosis of 

bone cancer. Blood tests that can detect the presence of bone cancers before they manifest in pain or fractures may be 

useful for identifying patients that would benefit from treatment before complications develop. 

Cancers in the bone cause an increase in bone remodeling activity. Normal bone is constantly being remodeled, or broken 

down and rebuilt. Cancer cells disrupt the balance between the activity of osteoclasts (cells that break down bone) and 

osteoblasts (cells that build bone). When cancer cells are in the bones, some proteins, genes, or byproducts from the 

building blocks of bone are produced at a higher rate than during normal remodeling. 

Measuring blood levels of these substances, called biological markers, can be useful for diagnosing cancer involving the 

bones. Higher levels can indicate that a cancer has progressed. Though most biological markers are not routinely used for 
the diagnosis of bone cancers at this time, some are very useful, while others show promise for the future. 

Bone specific alkaline phosphatase (BSAP) is an enzyme that is present in the cells that participate in bone formation, 

called osteoblasts. BSAP has been used for many years to detect increases in bone formation activity. Blood levels of 

BSAP are increased in patients with bone cancer and other conditions that result in increased bone remodeling. Increases 

in BSAP have been detected in patients with bone metastasis caused by prostate cancer, and to a lesser degree, in bone 

metastases from breast cancer. Unfortunately, BSAP is not completely specific for cancer because alkaline phosphatases 

are also produced by other organs and can be elevated by other conditions. Nonetheless, BSAP can be monitored in 

patients who are known to be at risk of bone metastases. 

Conclusion:  

The most common types of primary bone cancers include Osteosarcoma, Chondrosarcoma, and Ewing’s sarcoma. 

Osteosarcoma develops in new tissue of growing bones and occurs most commonly in children or adolescents. 

Chondrosarcoma originates in cartilage, which is a type of connective tissue that serves as a protective layer between 

bones ends. Ewing ‘s sarcoma originates in immature nerve tissue within bone marrow. This type of bone cancer also 

occurs more frequently in children and adolescents. The ribs, pelvis and spine are normally the first bones impacted by 

bone metastases, while bones more distant from the central skeleton are less frequently affected Less common bone 

cancers include malignant fibrous histocytoma and fibrosarcoma. These cancers are similar to Osteosarcoma in that they 
occur mainly in the extremities, except they occur in adults 

 

http://www.ijcrt.org/


www.ijcrt.org                                                            © 2023 IJCRT | Volume 11, Issue 6 June 2023 | ISSN: 2320-2882 

IJCRT2306927 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h802 
 

References: 

1.Richard G. Gorlick, MD, Jeffrey A. Toretsky, MD, Neyssa Marina, MD, Suzanne L. Wolden, MD, R. Lor Randall, MD, 

FACS, Mark C. Gebhardt, MD, Lisa A. Teot, MD, and Mark Bernstein, MD. 

 

2Link MP, Eilber E. Osteosarcoma. In: Pizzo PA, Poplack DG, editors. Principles and practice of pediatric oncology. 3rd 

ed. Philadelphia, PA: Lippincott-Raven; 1997. p. 889–920. 

 

3Rosen G, Forscher CA, Mankin HJ. In: Holland JF, Frei E, editors. Cancer medicine. 5th ed. Hamilton (ON): BC Decker; 

2000. p. 1870–902. 

 

4Gurney JG, Swensen AR, Bulterys M. Malignant bone tumors. In: Ries LAG, Smith MA, Gurney JG, et al, editors. 

Cancer incidence and survival among children and adolescents: United States SEER Program 1975-1995. Bethesda MD: 

National Cancer Institute; 1999. NIH Pub. No. 99-4649. p. 99–110. 

 

5.Dahlin DC, Unni KK. Bone tumors: general aspects and data on 8542 cases. 4th ed. Springfield IL: Charles C Thomas; 

1986. 

 

6.Huvos A. Bone tumors: diagnosis, treatment and prognosis. 2nd ed. Philadelphia (PA): WB Saunders; 1991. 

 

7.Dorfman HD , Czerniak B . Bone cancers. Cancer. 1995;75:203–10. [PubMed] 

8. 

8.Fraumeni J . Stature and malignant tumors of bone in childhood and adolescence. Cancer. 1967;20:967–73. [PubMed] 

9. 

9.Dahlin D , Coventry M . Osteogenic sarcoma: a study of six hundred cases. J Bone Joint Surg (Am). 1967;49:101–

10. [PubMed] 

 

10.Dahlin D , Unni K . Osteosarcoma of bone and its important recognizable varieties. Am J Surg Pathol. 1977;1:61–

72. [PubMed] 

 

11.Fitzgerald R , Dahlin D , Sim F . Multiple metachronous osteogenic sarcoma: report of twelve cases with two long-

term survivors. J Bone Joint Surg (Am). 1973;55:595–605. [PubMed] 

 

12.Hopper KD , Moser RP , Haseman DB . et al. Osteosarcomatosis. Radiology. 1990;175:233–9. [PubMed] 

 

13.McKenna R , Schwinn C , Soong K , Higinbotham N . Sarcomata of the osteogenic series (osteosarcoma, fibrosarcoma, 

chondrosarcoma, parosteal osteogenic sarcoma and sarcomata arising in abnormal bone): an analysis of 552 cases. J Bone 

Joint Surg (Am). 1996;48:1–26. 

http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/8000997
https://pubmed.ncbi.nlm.nih.gov/5229526
https://pubmed.ncbi.nlm.nih.gov/5225072
https://pubmed.ncbi.nlm.nih.gov/203202
https://pubmed.ncbi.nlm.nih.gov/4512956
https://pubmed.ncbi.nlm.nih.gov/2315487


www.ijcrt.org                                                            © 2023 IJCRT | Volume 11, Issue 6 June 2023 | ISSN: 2320-2882 

IJCRT2306927 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h803 
 

 

14.Link MP , Goorin AM , Horowitz M . et al. Adjuvant chemotherapy of high grade osteosarcoma of the extremity: 

updated results of the Multi-Institutional Osteosarcoma Study. Clin Orthop. 1991;270:8–14. [PubMed] 

 

15.Thorpe W , Reilly J , Rosenberg S . Prognostic significance of alkaline phosphatase measurements in patients with 

osteogenic sarcoma receiving chemotherapy. Cancer. 1979;43:2178–81. [PubMed] 

 

16.Gillespy T , Manfrini M , Ruggieri P . et al. Staging of intraosseous extent of osteosarcoma: correlation of preoperative 

CT and MR imaging with pathologic macroslides. Radiology. 1988;167:765–7. [PubMed] 

 

17.Murphy WA Jr. Imaging bone tumors in the 1990s. Cancer. 1991;67:1169–76. [PubMed] 

 

18.McKillop J , Etcubanas E , Goris M . The indications for and limitations of bone scintigraphy in osteogenic sarcoma. 

A review of 55 patients. Cancer. 1981;48:1133–8. [PubMed] 

 

19.Watts H. Surgical management of malignant bone tumors in children. In Jaffe N, editor. Bone tumors in children. 

Littleton (MA): PSG Publishing; 1979. p. 131–42. 

. 

20Enneking W , Kagan A . “Skip” metastases in osteosarcoma. Cancer. 1975;36:2192–205. [PubMed] 

21.Neifeld J , Michaelis L , Doppman J . Suspected pulmonary metastases: correlation of chest x-ray, whole lung 

tomograms and operative findings. Cancer. 1977;39:383–7. [PubMed] 

. 

22.Ballance WA , Mendelsohn G , Carter JR . et al. Osteogenic sarcoma. Malignant fibrous histiocytoma 

subtype. Cancer. 1988;62:763–71. [PubMed] 

58. 

23.Huvos AG . Osteogenic sarcoma of bones and soft tissues in older persons. A clinicopathologic analysis of 117 patients 

older than 60 years. Cancer. 1986;57:1442–9. [PubMed] 

59. 

24.Marcove RC , Mike V , Hajek JV . et al. Osteogenic sarcoma under the age of twenty-one. A review of 145 operative 

cases. J Bone Joint Surg (Am). 1970;52:411–23. [PubMed] 

60. 

25.Gehan EA , Sutow WW , Uribe-Botero G . et al. Osteosarcoma: the M.D. Anderson experience, 1950-1974. Prog 

Cancer Res Ther. 1978;6:271–82. 

61. 

26.Uribe-Botero G , Russell W , Sutow W , Martin R . Primary osteosarcoma of bone: a clinicopathologic investigation 

of 243 cases, with necropsy studies in 54. Am J Clin Pathol. 1977;67:427–35. [PubMed] 

62. 

http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/1884563
https://pubmed.ncbi.nlm.nih.gov/287547
https://pubmed.ncbi.nlm.nih.gov/3163153
https://pubmed.ncbi.nlm.nih.gov/1991276
https://pubmed.ncbi.nlm.nih.gov/6268278
https://pubmed.ncbi.nlm.nih.gov/1060507
https://pubmed.ncbi.nlm.nih.gov/837326
https://pubmed.ncbi.nlm.nih.gov/2840191
https://pubmed.ncbi.nlm.nih.gov/2418941
https://pubmed.ncbi.nlm.nih.gov/5269156
https://pubmed.ncbi.nlm.nih.gov/266360


www.ijcrt.org                                                            © 2023 IJCRT | Volume 11, Issue 6 June 2023 | ISSN: 2320-2882 

IJCRT2306927 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org h804 
 

27.Cortes EP , Holland JF , Wang JJ , Sinks LF . Doxorubicin in disseminated osteosarcoma. JAMA. 1972;221:1132–

8. [PubMed] 

63. 

28.Jaffe N , Farber S , Traggis D . et al. Favorable response of metastatic osteogenic sarcoma to pulse high dose 

methotrexate with citrovorum rescue and radiation therapy. Cancer. 1973;31:1367–73. [PubMed] 

64. 

29.Pratt C , Howarth C , Ransom J . et al. High dose methotrexate used alone and in combination for measurable primary 

and metastatic osteosarcoma. Cancer Treat Rep. 1980;64:11–20. [PubMed] 

65. 

2. 

30.Levine A , Rosenberg S . Alkaline phosphatase levels in osteosarcoma tissue are related to 

prognosis. Cancer. 1979;44:2291–3. [PubMed] 

113. 

31.Lipinski M , Braham K , Philip I . et al. Phenotypic characterization of Ewing sarcoma cell lines with monoclonal 

antibodies. J Cell Biochem. 1986;31:289–96. [PubMed] 

141. 

32.Delattre O , Zucman J , Melot T . et al. The Ewing family of tumors-a subgroup of small round-cell tumors defined by 

specific chimeric transcripts. N Engl J Med. 1994;331:294–9. [PubMed] 

142. 

33.Kovar H , Jug G , Aryee DN . et al. Among genes involved in the RB dependent cell cycle regulatory cascade, the p16 

tumor suppressor gene is frequently lost in the Ewing family of tumors. Oncogene. 1997;15:2225–32. [PubMed] 

155. 

34.Toretsky JA , Neckers L , Wexler LH . Detection of (11;22)(q24;q12) translocation-bearing cells in peripheral blood 

progenitor cells of patients with Ewing's sarcoma family of tumors. J Natl Cancer Inst. 1995;87:385–6. [PubMed] 

184. 

35.Garrison RC , Unni KK , McLeod RA . et al. Chondrosarcoma arising in osteochondroma. Cancer. 1982;49:1890–

7. [PubMed] 

223. 

. 

3

3

6

. 

3

. 

 

http://www.ijcrt.org/
https://pubmed.ncbi.nlm.nih.gov/4512088
https://pubmed.ncbi.nlm.nih.gov/4541163
https://pubmed.ncbi.nlm.nih.gov/6966535
https://pubmed.ncbi.nlm.nih.gov/292511
https://pubmed.ncbi.nlm.nih.gov/3760036
https://pubmed.ncbi.nlm.nih.gov/8022439
https://pubmed.ncbi.nlm.nih.gov/9393981
https://pubmed.ncbi.nlm.nih.gov/7853420
https://pubmed.ncbi.nlm.nih.gov/7074587

