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Benign Cartilage Tumors of  

Bone

ÅEnchondroma

ÅOsteochondroma

ÅChondroblastoma

ÅChondromyxofibroma (CMF)

ÅPeriosteal Chondroma



Enchondroma



General Information

ÅEnchondroma is a benign indolent intramedullary 
hyaline cartilage neoplasm

ÅLimited growth, most lesions are less than 5 cm in 
maximal dimension

ÅBones grow from a cartilaginous growth plate that 
gradually lengthens and turns into bone as it 
lengthens. An enchondromacan be thought of  as an 
island of  cartilage within the bone that never 
transformed into normal bone. 

ÅMost common tumor of  a phalanx



Enchondroma

ÅTypes:

ÅSolitary Enchondroma

ÅMultiple Enchondromas (Enchondromatosis/Ollierõs 

Disease)

ÅMaffucci Syndrome (Multiple Enchondromas and Soft 

Tissue Hemangiomas)



Clinical Presentation
ÅSigns/Symptoms:Depends on location
ÅMost long bone enchondromasare asymptomatic and found 

incidentally

ÅPhalangeal tumors may be painful due to stress fractures

ÅAge:Range: 15 to 40 years of  age

ÅSites:50% involve hands and feet (mostly phalanges) 
ÅProximal humerus, Femur 

ÅEnchondromasof  the pelvis, vertebrae and ribs are uncommon

ÅAlmost all hyaline cartilage tumors of  the pelvis are considered 
malignant based on anatomic location no matter what the 
pathology shows. These tumors will ultimately grow locally and 
have the potential to dedifferentiate 



Radiographic Presentation

ÅLocalized, radiolucent defect usually with 

punctate calcifications 

ÅCalcifications are typical but not always present

ÅCalcifications are stippled, punctate, popcorn like 

calcifications and òRing and Arcó calcifications

ÅCentral or eccentric

ÅMetaphysis most common for long bones

ÅCortex may be scalloped and thinned in the 

phalanges

ÅMR better to see noncalcifiedchondroidlesions 

and full extent of  lesions



Enchondroma

ÅMRI

ÅLobulated margin

ÅMarked increased intensity T2 images

ÅCalcified chondroid ðlow intensity all 

sequences

ÅNo cortical destruction; No soft tissue mass; 

No periosteal thickening



Enchondroma

ÅCT Scan:
ÅSubtle calcifications not 

visible on plain X-rays

ÅòRing and Arcó calcification 
pattern which helps 
differentiate from a bone 
infarct

ÅCortical erosion and 
scalloping is best 
demonstrated with a CT 
scan



Plain X-Ray: Enchondroma of  Proximal Phalanx

ÅGeographic lesion

ÅStippled calcifications in 

lesion

ÅPhalanx is expanded

ÅSignificant endosteal 

scalloping

ÅNo cortical destruction

ÅNo soft tissue extension

Cortex Scalloped and Expanded



X-Ray and MRI of  Enchondroma of  Middle Phalanx

Geographic Lesion

Bony Expansion

Minimal Calcification

Some Enchondromasdo not calcify

T1: Intermediate Signal

Lobular Growth

T2: High Signal

No Soft Tissue Component



CT Scan: Enchondroma of  Middle Phalanx
There was no mineralization detected in this enchondroma



Bone Scan: Enchondroma of  Middle Phalanx

ÅEnchondromas

demonstrate 

increased uptake on a 

bone scan

ÅMost benign cartilage 

tumors demonstrate 

uptake that is less 

than the normal 

uptake in the ASIS



Plain X-Ray: Enchondroma of  Proximal Humerus

Metaphyseal Tumor

Heavy Calcifications

Ring and Arc Pattern of  

Calcifications

Minimal Endosteal Scalloping

No Cortical Destruction

No Periosteal Reaction

No Soft Tissue Component



X-Ray and CT Scan: Enchondroma of  Femur

Ring and Arc Calcifications

Minimal EndostealScalloping

Cortex Intact

No Soft Tissue Component

No Periosteal Reaction



Enchondroma

ÅPathology:

ÅRests of  hyaline cartilage with a lobular growth pattern

ÅCells are within lacunae

ÅHypocellularwith cells spaced apart separated by matrix

ÅMinimal pleomorphism

ÅNo mitotic figures

ÅThe matrix with ground glass basophilic appearance

ÅVariable amorphous calcification and enchondral 

ossification



Microscopic Pathology

ÅEnchondralossification may occur around 

periphery of  lobules and when calcified appear as 

òRings and Arcsóon X-rays

ÅNo entrapment or destruction of  trabeculae

ÅEnchondromasof  digits can have hypercellularity, 

bi and trinucleatedcells and myxoidchange and 

still be considered benign



Enchondral Ossification 

around Periphery

Cells in Lacunae

Hypocellular

Lobular growth

No Pleomorphism

Matrix Ground Glass

Microscopic Pathology: Enchondroma



Microscopic Pathology: Enchondroma

Hypocellular

Cells are Bland and in Lacunae

Occasional Binucleated Cells

No Mitoses

Binucleated Lacunae



Microscopic Pathology: Enchondroma



Treatment

ÅEnchondromas are benign, indolent (not growing) 

tumors

ÅIndications for surgery:

ÅDigits: Impending or actual pathological fracture

ÅIntralesional curettage and bone graft

ÅLong bones: Rare to fractureñusually observe

ÅIf  grows it is considered chondrosarcoma and would recommend 

surgery accordingly



Prognosis

ÅRecurrence rate following curettage is <5%

ÅRecurrence of  an enchondroma suggests malignancy



Enchondromatosis

(Multiple Enchondromas/ Ollier Disease

ÅRare disorder 

ÅNot hereditary

ÅMultiple intraosseouscartilaginous tumors or enchondromas.

ÅClinical Data:

ÅVariable severity

ÅMarked skeletal deformity

ÅMay be predominantly unilateral or affect a single 

extremity/limb

ÅAffected limb is often shortened and deformed and angulated

ÅMay become stable at puberty

ÅHigher risk of  malignant transformation to chondrosarcoma(5-

50%) as opposed to an isolated enchondroma


