BONE SARCOMAS

TABLE 119e-2 Staging System for Bone Sarcomas

INCIDENCE AND EPIDEMIOLOGY
Bone sarcomas are rarer than soft tissue sarcomas; they accounted for
only 0.2% of all new malignancies and 2890 new cases in the United
States in 2013. Several benign bone lesions have the potential for
malignant transformation. Enchondromas and osteochondromas can
transform into chondrosarcoma; fibrous dysplasia, bone infarcts, and
Paget’s disease of bone can transform into either UPS or osteosarcoma.
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CLASSIFICATION
Benign Tumors The common benign bone tumors include enchondroma, osteochondroma, chondroblastoma, and chondromyxoid
fibroma, of cartilage origin; osteoid osteoma and osteoblastoma, of bone
origin; fibroma and desmoplastic fibroma, of fibrous tissue origin; hemangioma, of vascular origin; and giant-cell tumor, of unknown origin.

Musculoskeletal Tumor Society Staging System Sarcomas of bone are
staged according to the Musculoskeletal Tumor Society staging system
based on grade and compartmental localization. A Roman numeral
reflects the tumor grade: stage I is low grade, stage II is high grade, and
stage III includes tumors of any grade that have lymph node or distant
metastases. In addition, the tumor is given a letter reflecting its compartmental localization. Tumors designated A are intracompartmental
(i.e., confined to the same soft tissue compartment as the initial tumor),
and tumors designated B are extracompartmental (i.e., extending into
the adjacent soft tissue compartment or into bone). The tumor-nodemetastasis (TNM) staging system is shown in Table 119e-2.
OSTEOSARCOMA
Osteosarcoma, accounting for almost 45% of all bone sarcomas, is a
spindle cell neoplasm that produces osteoid (unmineralized bone)
or bone. Approximately 60% of all osteosarcomas occur in children
and adolescents in the second decade of life, and approximately 10%
occur in the third decade of life. Osteosarcomas in the fifth and sixth
decades of life are frequently secondary to either radiation therapy or
transformation in a preexisting benign condition, such as Paget’s disease. Males are affected 1.5–2 times as often as females. Osteosarcoma
has a predilection for metaphyses of long bones; the most common
sites of involvement are the distal femur, proximal tibia, and proximal
humerus. The classification of osteosarcoma is complex, but 75% of
osteosarcomas fall into the “classic” category, which include osteoblastic, chondroblastic, and fibroblastic osteosarcomas. The remaining
25% are classified as “variants” on the basis of (1) clinical characteristics, as in the case of osteosarcoma of the jaw, postradiation osteosarcoma, or Paget’s osteosarcoma; (2) morphologic characteristics,
as in the case of telangiectatic osteosarcoma, small-cell osteosarcoma,
or epithelioid osteosarcoma; or (3) location, as in parosteal or periosteal osteosarcoma. Diagnosis usually requires a synthesis of clinical,
radiologic, and pathologic features. Patients typically present with
pain and swelling of the affected area. A plain radiograph reveals a
destructive lesion with a moth-eaten appearance, a spiculated periosteal reaction (sunburst appearance), and a cuff of periosteal new bone
formation at the margin of the soft tissue mass (Codman’s triangle).
A CT scan of the primary tumor is best for defining bone destruction
and the pattern of calcification, whereas MRI is better for defining
intramedullary and soft tissue extension. A chest radiograph and
CT scan are used to detect lung metastases. Metastases to the bony
skeleton should be imaged by a bone scan or by fluorodeoxyglucose
positron emission tomography (FDG-PET). Almost all osteosarcomas
are hypervascular. Angiography is not helpful for diagnosis, but it
is the most sensitive test for assessing the response to preoperative
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chemotherapy. Pathologic diagnosis is established either with a coreneedle biopsy, where feasible, or with an open biopsy with an appropriately placed incision that does not compromise future limb-sparing
resection. Most osteosarcomas are high-grade. The most important
prognostic factor for long-term survival is response to chemotherapy.
Preoperative chemotherapy followed by limb-sparing surgery (which
can be accomplished in >80% of patients) followed by postoperative chemotherapy is standard management. The effective drugs are
doxorubicin, ifosfamide, cisplatin, and high-dose methotrexate with
leucovorin rescue. The various combinations of these agents that have
been used have all been about equally successful. Long-term survival
rates in extremity osteosarcoma range from 60 to 80%. Osteosarcoma
is radioresistant; radiation therapy has no role in the routine management. UPS is considered a part of the spectrum of osteosarcoma and
is managed similarly.
CHONDROSARCOMA
Chondrosarcoma, which constitutes ~20–25% of all bone sarcomas, is
a tumor of adulthood and old age with a peak incidence in the fourth
to sixth decades of life. It has a predilection for the flat bones, especially the shoulder and pelvic girdles, but can also affect the diaphyseal portions of long bones. Chondrosarcomas can arise de novo or
as a malignant transformation of an enchondroma or, rarely, of the
cartilaginous cap of an osteochondroma. Chondrosarcomas have an
indolent natural history and typically present as pain and swelling.
Radiographically, the lesion may have a lobular appearance with mottled or punctate or annular calcification of the cartilaginous matrix.
It is difficult to distinguish low-grade chondrosarcoma from benign
lesions by x-ray or histologic examination. The diagnosis is therefore
influenced by clinical history and physical examination. A new onset
of pain, signs of inflammation, and progressive increase in the size of
the mass suggest malignancy. The histologic classification is complex,
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Malignant Tumors The most common malignant tumors of bone are
plasma cell tumors (Chap. 136). The four most common malignant
nonhematopoietic bone tumors are osteosarcoma, chondrosarcoma,
Ewing’s sarcoma, and UPS. Rare malignant tumors include chordoma
(of notochordal origin), malignant giant-cell tumor and adamantinoma (of unknown origin), and hemangioendothelioma (of vascular
origin).
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