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General Information

ÅOsteosarcoma

ÅCancerous spindle cell tumor (sarcoma) that is derived 

from a mesenchymal stem cell precursor that produces 

immature woven boneor osteoid

ÅIt is a bone producing sarcoma



Osteosarcoma Classification 

(Types of  Osteosarcomas)
ÅIntramedullary (75%)

ÅConventional

ÅOsteoblastic(82%)

ÅMixed and Sclerosing

ÅChondroblastic(5%)

ÅFibroblastic (3-4%)

ÅMFH-like (3-4%)

ÅOsteoblastoma-like (.5%)

ÅGiant Cell-rich (.5%)

ÅSmall-cell (1%)

ÅEpithelioid(.5%)

ÅTelangiectatic(3%)

ÅWell-differentiated(low 
grade intraosseous; 4%-5%)

ÅJuxtacortical/Surface(7-10%)
ÅParosteal

ÅPeriosteal

ÅHigh-grade surface

ÅIntracortical(.2%)

ÅSecondary (older population)
ÅPagets (67-90%); Post RT (6-22%); 

Bone infarct; Fibrous dysplasia; 
Metallic implant; Osteomyelitis

ÅOS with specific syndromes
ÅFamilial; Retinoblastoma; 

Rothmund-Thomson Syndrome; 
Multifocal; OI



General Information

Osteosarcoma

Å2nd most common primary malignant tumor of  

bone 

ÅMost common primary cancerof  bone in 

children and adolescents

Å15% of  all biopsied primary bone tumors

Å600 to 700 new cases of  osteosarcoma in the 

United States per year



Clinical Presentation

ÅMild Pain and swelling for weeks-months

ÅHigh serum alkaline phosphatase 

ÅTwo peak age groups (rare <6y or >60y)

Å15-25 years: Most common 

ÅOver 50 years of  age

ÅUsually secondary to an underlying predisposing condition

ÅRadiation, Pagets disease



Clinical Presentation

Conventional Osteosarcoma

ÅSites:

ÅDistal Femur: most common site 

ÅProximal Tibia: Second most common site

ÅProximal Humerus: Third most common site

ÅMetaphysis (90%); Diaphysis (10%) 



Clinical Presentation

Conventional Osteosarcoma

ÅMost patients present with Stage IIb tumors 

ÅMetastases:

ÅLungs: Most common site

ÅBones: Second most common site

ÅLiver: Rare site

Å~15%-20% detectable metastases to the lungs. 



Clinical Presentation

Osteosarcoma

ÅSkip metastasesoccur within the same bone or 

across the joint in the adjacent bone. They occur 

through the intraosseous venous system within 

the bone or through the transarticular venous 

system. 

ÅPoor prognosis



MRI: Osteosarcoma of  Distal Femur with Skip Metastasis 

to Proximal Femur
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Femur/Femoral 

Neck

Normal Femur



Radiographic Presentation

Conventional Osteosarcoma

ÅRadiographic presentations: Permeative Lesions

ÅMixedSclerotic and Lytic Permeative Lesion

ÅMost common radiographic presentation

ÅPurely OsteoblasticPermeative Lesion

ÅPurely Lytic Permeative Lesion



Xray: Osteosarcoma of  Proximal Humerus

ÅPermative Lesion

ÅMetaphyseal Origin

ÅMixed Lysis and Sclerosis

ÅSclerosis represents 

calcified osteoid

ÅMost common 

radiographic presentation

Mixed Sclerosis and Lysis



Xray: Osteosarcoma of  Proximal Humerus

ÅPermeative Lesion

ÅMetaphyseal

ÅCortical Destruction

ÅPurely Lytic

ÅMalignant Appearance

Purely Lytic



Xray: Blastic Osteosarcoma of  Proximal Humerus

ÅPermeative Lesion

ÅMetaphyseal Origin

ÅPurely Blastic

ÅHeavily Calcified Osteoid

Blastic Tumor



Xray: Conventional Osteosarcoma of  Distal Femur

ÅDistal femur is most 
common site

ÅPermeative lesion with 
mixed lysis and sclerosis 
(sclerosis is calcified 
osteoid)

ÅMetaphyseal Origin

ÅCodmanõs triangle 
interrupted type of  
periosteal reaction

ÅTumor extends into soft 
tissue and the soft tissue 
component is ossified

Permeative 

Lesion

Codmanõs 

Triangle

Ossification 

in Soft Tissue 

Component



Xray: Conventional Osteosarcoma of  

Distal Femur

ÅPermeativeLesion

ÅMixed Lysis and Sclerosis

ÅMetadiaphysealOrigin

ÅOssified Soft Tissue Mass 

(white arrows)

ÅCodmanõs Triangle periosteal 

reaction



Xray: Osteosarcoma of  Proximal Tibia

ÅProximal tibia is second 

most common site for 

conventional 

osteosarcoma

ÅPermeativelesion with 

mixed lysis and sclerosis 

(ossification)

ÅMetaphysealorigin

ÅSoft tissue extension

ÅHair on End periosteal 

reaction

Osteosarcoma in 

Metaphysis

Ossification (sclerosis) 

and lysis

Hair on End Periosteal Reaction



Xray: Large Osteosarcoma of  Proximal Femur with 

Heavily Ossified Soft Tissue Component

Large Soft Tissue 

Component with 

Heavy Ossification 

(fluffy cloudlike 

densities)

Hip
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extension into soft 

tissues forming a 

large mass



Xray: Osteosarcoma of  Left Humerus

Diaphyseal Osteosarcoma

ÅPermeative Tumor

ÅDiaphyseal Origin

ÅOnly 10% of  
osteosarcomas arise from 
the diaphysis

ÅOsteoid (fluffy cloudlike 
densities)

ÅOssification of  mass and 
within bone

ÅPathological Fracture is 
present (10% of  
osteosarcomas present with a 
pathological fracture)
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Microscopic Pathology: Conventional Osteosarcoma

ÅHigh Grade Anaplastic Tumor

ÅOsteoid Production

ÅLace-like pattern (no trabeculae)

ÅNo osteoblasticrimming 

ÅThe osteoid may or may not 

mineralize. The degree of  

mineralization determines how well 

it shows on an Xray

ÅOther elements such as cartilage, 

fibrous tissue, small round blue cells, 

giant cells and telangiectaticchanges



Microscopic Pathology: High Power of  Conventional Osteosarcoma

Pink Lace-like 

Osteoid

Large 

Hyperchromatic 

Spindle Cells with 

Large Nuclei

Nuclear 

Pleomorphism

Cells are Crowded

No trabeculae; the 

osteoid is layed 

down in between 

cells


