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Classification

Chondrosarcoma

Primary (90%)
Arising de novo in

normal bone

Secondary (10%)
Arising from pre 

existing conditions of  

bone

Enchondroma 
Osteochondroma
Ollierõs, Maffucciõs
Fibrous Dysplasia
Pagetõs 
Chondroblastoma
Radiation induced

Central Intramedullary (99%)
Conventional (85-90%)

Grade 1 (30%)
Grade 2 (40%)
Grade 3 (30%)

Dedifferentiated (8%)
Clear Cell (4%)
Mesenchymal (1%)

Peripheral (1%)

Periosteal C.S



Conventional Chondrosarcoma



Conventional Chondrosarcoma 

Clinical Presentation
ÅSigns/Symptoms:

Å Pain, with or without mass

Å Pathological fracture is rare

ÅPrevalence:
Å 2 to 1 male predilection

Å Most common bone sarcoma in adult population

Å Second most common primary sarcoma of  bone

Å 20% of  all primary malignant bone sarcomas

ÅAge:
Å Peak incidence between 50-70 years of  age

Å Uncommon before the age of  40

ÅSites:
Å Most common sites: Proximal femur, Distal femur, Proximal Humerus, Pelvis, 

Scapula, Ribs

Å Spine and craniofacial bones are rare sites





Radiographic Presentation

ÅMetaphysisor diaphysis

ÅRarely, they arise in the epiphysis

ÅCalcifications have a distinctive 

òRing and Arcó-like pattern

ÅLow-grade chondrosarcomas

ÅUniformly calcified

ÅWell-defined margins

ÅHigh-grade chondrosarcomas

ÅLarge non-calcified areas

ÅIrregular, ill-defined margins

ÅOften extend into soft tissues

Calcifications



Conventional Intramedullary Chondrosarcoma

Radiological Features of  
Malignancy

ÅBone contour in the affected area may 

be expanded

ÅCortical thickening 

ÅEndosteal scalloping

ÅNew areas of  lysis adjacent to calcified 

areas 

ÅCortical destruction and soft tissue 

extension in higher grade lesions; 

extension into soft tissues is definitive



Plain X-ray: Chondrosarcoma of  Proximal Femur

PermeativeLesion greater than 5cm 

Deep EndostealScalloping

Cortical Thickening

Endosteal 

Erosion

Cortical 

Thickening

Calcifications



Plain X-ray: Chondrosarcoma of  Femur

Deep Endosteal

Scalloping

Expansion

Permeative

Lesion Greater 

than 5 cm

Calcifications in 

Lesion



Plain X-ray: Chondrosarcoma of  Proximal Femur

Periosteal Reaction

Cortical Thickening

Deep endosteal 

Erosion

Cortical 

Destruction

Calcifications

Lysis next to Well 

Calcified Area

Calcified Area

Permeative 

Lesion



Diagnostic Dilemma Long Bone:

Enchondroma vs. Chondrosarcoma

ÅEnchondroma
ÅCommon in hand/foot

ÅCommon in long bones (1.7% femora)

ÅRare in axial skeleton

ÅRare in pelvis

ÅNever has an associated soft tissue component

ÅChondrosarcoma
ÅCommon in axial skeleton

ÅCommon in long bones

ÅRare in hand/foot

ÅMay or may not have an associated soft tissue mass

ÅLow grade chondrosarcomasdo not often have an associated soft tissue mass 

and are most difficult to differentiate from an enchondroma



Long Bone Enchondroma

ÅClinicoradiological Aspects:

ÅAge <50; Pain not attributable to lesion

ÅSize: 

Å<5cm (CT/MRI)

ÅBone Scan =/< ASIS* 79%

ÅMajority in diaphysis

ÅEndosteal scalloping depth <2/3 cortex (90-95%)

ÅNo cortical thickening 

ÅNo periosteal reaction 

ÅNO cortical destruction 

ÅNO soft tissue mass

ÅMRI peripheral enhancement?

Å*AIC = Anterior Iliac Crest



Long Bone Chondrosarcoma

ÅClinicoradiological Aspects:

ÅAge>50; Pain attributable to lesion

ÅSize: 

Å>5cm (CT/MRI)

ÅBone Scan =/> ASIS 82%

ÅEndostealscalloping depth > 2/3 cortex (75-90%)

ÅCortical Thickening (47%) 

ÅPeriosteal Reaction (51%)

ÅSoft Tissue Mass (Variable; May not have a soft tissue mass)

ÅEpiphyseal Extension (majority metaphysis)

ÅMRI peripheral and septal enhancement?

Å*AIC = Anterior Iliac Crest



Grade I Chondrosarcoma

ÅCalcifications in ring and 

arc-like manner; stippled 

calcifications

ÅMild bony expansion

Å>5cm

ÅEndosteal scalloping > 

2/3 cortical thickness



Grade I Chondrosarcoma

Subtle Cortical 

Thickening and 
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Grade I Chondrosarcoma

T1 Weighted MRI

Periosteal Reaction

Cortical Thickening



MRI Low Grade Chondrosarcoma

Endosteal Scalloping

Endosteal Scalloping >2/3 

Cortical Thickness



CT Scan: Grade I Chondrosarcoma

Stippled Calcifications

Bony Expansion

Cortical Thickening



CT Scan Axial Section

Grade I Chondrosarcoma

Subtle Cortical 

Thickening

Calcifications



CT Scan: Grade I Chondrosarcoma



Plain X-Ray/Bone Scan: Grade I Chondrosarcoma of  Proximal 

Humerus

Uptake Hotter than ASIS

X-rays look identical to 

Enchondroma



Plain X-Ray: Grade I Chondrosarcoma of  Metacarpal of  Hand

Stippled Calcifications

Cortex Destroyed

Soft Tissue Component



MRI: Grade I Chondrosarcoma of  Hand

T1 Weighted Image

T2 Weighted image

Intermediate Signal

Soft Tissue Mass

High Signal on T2



Bone Scan: Chondrosarcoma of  Metacarpal



Grade I Chondrosarcoma of  Proximal Humerus



Plain X-rays: Grade II Chondrosarcoma of  Acetabulum


