-study the Enneking staging system for sarcomas, he stressed this in lecture.  Low grade is I, High grade is II, metastasis is III.  Intracompartmental is A, Extracompartmental is B.

REMEMBER THAT PRIMARY BONE TUMORS ARE UNCOMMON!  Usually are metastasis from breast, lung thyroid, kidney (osteolytic lesions) and prostate (osteoblastic lesions), or think multiple myeloma, lymphoma 
–bone mets present with pain, fracture, hypercalcemia, marrow replacement (pancytopenia)
	Type of Tumor
	Description
	Where in body
	Where in Bone
	Malignant?

	Plasma Cell Tumor (Mult Myeloma)
	-common

-B lymphocyte bone marrow malignancy

-adults
-mult lesions
Radiol: get osteolytic lesions/diffuse osteopenia

Histo: monotonous, monoclonal population of plasma cells

Dx:  do protein electrophoresis and get a monoclonal Ig spike, Bence-Jones prot in urine
	-axial and proximal appendicular skeleton

-cranium
	-B lymphocyte bone marrow malignancy
	Malignant

	Osteoid Osteoma
	-small, benign bone forming tumor (composed of osteocytes)
-children and young adults

-severe pain

-worse at night

-relieved by aspirin (NSAIDS)
-excision of nidus is curative
	
	-central nidus of immature bone surrounded by lots of reactive, sclerotic bone
	Benign

	Osteosarcoma
(osteogenic sarcoma)
	-direct production of osteoid and bone by the neoplastic cells

-MOST COMMON 1° malignant tumor of bone

-teenage Px

-pain and swelling

Radiol: destructive and invades soft tissue

-heavily mineralized and forms Codman’s Triangle b/c of periosteal elevation

Tx: multiagent chemotherapy and limb salvage surgery

-spreads hematogenously

-patients that die is usu from resp failure

-high incidence in Px w/ hereditary retinoblastoma (Mut in tumor suppressor Rb gene on chr 13), and Px w/ mut in p53 (LiFraumeni syndrome)
Histo: woven bone with lots of atypical osteoblasts
	-knee area most common, also elbow
	-metaphysis of long bone
	Malignant

(majority are High Grade)

	Osteochondroma
	-localized outgrowth of bone and cartilage
-considered a neoplasm

-has a bony stalk that is continuous with the medullary cavity of the affected bone with an overlying cartilage cap

Histo: cart cap resembles the growth plate with endochondral ossification at base

-usu solitary

-Aut Dom form with multiple lesions = Mult Hered Exostoses
	-usu long bone, but can be flat bones
	-physis
	Benign

	Enchondroma
	-benign hyaline cartilage forming tumor
Tx: simple excision is usu curative

-mult enchondromas in Ollier’s and Malfucci’s syndrome

Ollier’s- mult benign cartilaginous lesions of skeleton, caused by dev aberration in transformation of cart anlage into bone, variable disease can involve just some small bones(typically hand) to extensive skel deformation

Malfucci’s – has soft tissue hemangiomas in addition to endochromatosis

-both have high rate of malign transformation, typically to chondrosarcoma of bone
	-end of small tubular bones of hand
	-intracortical
	Benign

	Chondrosarcoma
	-hyaline cartilage forming tumor

-large bulky tumors
-middle age/elderly (40s-60s)
-those with higher degrees of anaplasia can metastasize
-morbidity due to local aggressiveness

Tx: surgical resection with wide margin of surrounding normal tissue

Radiol: popcorn appearance – bubbly bone
	-SHOULDER and HIP

-proximal skeleton
	
	Low Grade malignancy typically

	Fibrous cortical defect/non-ossifying fibroma
	-common bone lesion in children
-developmental defect

-usu resolves spontaneously

-larger lesions are called non-ossifying fibroma and may present with pathologic fracture
	
	Radiol: intracortical metaphyseal long bone lesion
	Benign

	Fibrous Dysplasia
	-benign tumorous bone lesion made of immature bony trabeculae in a fibrous stroma
-localized developmental arrest

-can result in skeletal deformity

-most cases are monostotic (one bone affected)

-1/3 of cases are polyostotic
Histo: Chinese letters
McCune-Albright syndrome: polyostotic fibrous dysplasia + café-au-lait spots + endocrinopathy
	Common sites:
Proximal femur, ribs, jaw, and cranium
	
	Benign


	Type of Tumor
	Description
	Where in body
	Where in Bone
	Malignant

	Bone Cysts
	-benign, expansile bone tumors

-childhood and adolescence

-can be solitary (unicameral) or aneurismal (ABC)

Solitary -unilocular 

   -filled with clear fluid

   -in long bone 

   -present with pathol fracture

   -usu regress spontaneously

ABC –rapidly growing

   -blood-filled cyst

   -locally aggressive, can cause fracture/pain
   -multilocular

   -shows “blow out” appearance radiographically with large expansile tumor surrounded by thin egg-shell bony encasement

Tx: simple excision is curative
	
	
	Benign, expansile

	Giant Cell Tumor
	-benign, locally aggressive
-affects young adults
-osteolytic lesions
Histo: large osteoclast-like multlinucleated giant cells

Clinical concerns: local recurrences, distant metastases (rare)
	
	-articular end (epiphysis) of bone in a skeletally mature individual (closed physis)
	Benign

	Ewing’s Sarcoma
(Small Blue Cell Tumor)
	-highly malignant
-children and young adolescents

-primary soft tissues tumors also occur
-large destructive lesions
-destroys cortex and has large surrounding soft tissue component

Histo: uniform small, round, hyperchromatic cells

PNET: (primitive neuroectodermal tumors) tumors that show neural differentiation-has 11:22 tln ->FLI-1-EWS fusion->acts as an oncogene
Tx: multi-agent chemo, surgery, radiation therapy


	-almost any bone can be affected
	
	Highly malignant
HIGH GRADE

	SOFT TISSUE TUMORS
	Mesenchymal prolif that arise in extraskel, nonepithelial tissues of body
Incidence: benign > malignant

Soft tissue sarcomas are .8% of malignant tumors
	
	
	

	Benign Soft Tissue Tumors
	Lipoma: MOST COMMON SOFT TISSUE TUMOR IN ADULTS
-occur in subcutaneous tissue, composed of mature adipose tissue, well circumscribed, looks like normal fat
Benign nerve sheath tumors: composed of schwann cells and fibroblasts and arise from peripheral nerves

Neurofibromas: skin lesions/fusiform expansion of an affected nerve, assoc w/ NF-1 (von Recklinghausen), can undergo malign transformation to malign periph nerve sheath tumor

Schwannomas: forms an eccentric mass on the affected nerve, schwann cells surround axons of nerve, acoustic neuromas are schwannomas of 8th cranial nerve
	
	
	Benign

	Soft Tissue Sarcoma
	-large, destructive, often with necrosis

MFH (malign fibrous histiocytoma)- most common adult soft tissue sarcoma, cannot tell cell of origin, metastasize to lung, can get hemorrhagic necrosis
Rhabdomyosarcoma: Most common soft tissue sarcoma in children (striated muscle)

-for all, neg prog factors are: metast, high histological grade, large tumor size

Tx: complete surgical excision with wide margin of normal tissue, radiation therapy, chemotherapy
	-thigh and retroperitoneum are most common sites
	
	HIGH GRADE MALIGNANT

	
	
	
	
	

	
	
	
	
	


