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Case Presentation
A 50 year old woman with a recent history 
of breast cancer is staged that reveals…. 
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Diagnosing Cartilage Tumors:

An Algorithmic Approach

Learning Objectives

Define, describe, and classify cartilage tumors of the 
skeleton.

Recognize the features that distinguish enchondroma from 
conventional chondrosarcoma.

Understand the implication of diagnosis, and prognosis of 
cartilage tumor on patient treatment.



Incidence of Primary Bone 
Tumors Biopsied in the U.S.

1per 75,000 per year

4,000-5,000 per year

Metastases are 
biopsied 35x more 
frequently

31% Myeloma

15% Osteosacoma

8% Osteochondroma

7% Chondrosarcoma

5% Lymphoma

5% Ewing’s sarcoma

5% Giant cell tumor

3% Enchondroma

3% Chordoma



Definitions

Benign – neoplasm of chondrocytes that arises in/on bone 

and does not have the potential to metastasize

Chondrosarcoma – neoplasm of chondrocytes that arises 

in/on bone and has the potential to metastasize;

primary, secondary, central, peripheral



Human Catilage

Types

➢ Hyaline cartilage

➢ Fibrocartilage

➢ Elastic cartilage

➢ Myxoid cartilage

Location

➢ Articular surfaces

➢ Menisci

➢ Pinna of ear

➢ Neoplasms



Primary Cartilage Tumors of the Skeleton

Distinguishing benign from malignant

Architectural growth pattern

Type and degree of differentiation of 

matrix

Cytological features

Mitotic activity

Necrosis



Cartilage Forming Tumors: 

Morpholyg of Benign versus Malignant



ChondrosarcomaEnchondroma

Articular Cartilage



Classification of Cartilage Tumors

Benign Malignant

Chest wall hamartoma Chondrosarcoma

Chondromesenchymal hamartoma Other Lesions

Osteochondroma Fracture callus

Chondroma Osteoblastoma

Chondromyxoid fibroma BPOP
Fibrous dysplasia

Osteosarcoma



Cartilaginous Tumors:

Biological Potential – WHO 5th Ed 

Benign Locally 

Aggressive

Rarely 

Metastasizing

Malignant

Low Intermediate High

Enchondroma

Osteochondroma

Chondroblastoma

Conv Csa-2 Conv Csa-3

Clear cell

Chondromyxoid

fibroma

Mesen CSA

Dediff CSAACT/Conv Csa-1

Atypical cartilage tumor  (ACT) =

chondrosarcoma, grade 1/3

of appendicular skeleton



Case Presentation

A 15 year old male with leg pain….







Diagnosis

Enchondroma



Enchondroma
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Etiology of Enchondroma

and Conventional Chondrosarcoma

Mesenchymal 

Stem Cells

Mutations IDH1/IDH2
leading to

sequential and well-

orchestrated genetic changes

Enchondroma (54%), Conventional chondrosarcoma (38-70%)

Dedifferentiated chondrosarcoma (54%)



IDH1/2 Mutations in Cartilage Tumors

Cell Research 2012:22:1102-1104



Enchondroma



Enchondroma



Enchondroma











Calcification



Enchondroma digit



Enchondroma digit



Fracture



Myxoid matrix



Enchondromatosis



Maffucci Syndrome



Enchondroma

Biologic behavior
Slow growth

Malignant transformation ?

Treatment

Observation

Curettage

Marginal en-block resection

Prognosis
Excellent

Ollier’s 5-15% malignant transformation

Maffucci’s 100% develop some type of malignancy



Differential Diagnosis of 

Enchondroma versus Chondrosarcoma



Distinguishing Enchondroma From Chondrosarcoma

Age of patient

Location and symptoms of tumor

Size

Radiologic features

Architectural growth pattern

Type and degree of differentiation of matrix

Cytological features

Mitotic activity

Necrosis



Conventional Chondrosarcoma

2nd most common primary 

bone sarcoma

1/4 of all primary bone 

sarcomas

ilium > femur > humerus

6th-7th decade of life

20%

15%

10%



Conventional Chondrosarcoma



Conventional Chondrosarcoma



Grade 1 hyaline                                         Grade 2 hyaline

Grade 2  myxoid                                          Grade 3 hyaline











Enchondroma Biological Transformation 

To Chondrosarcoma 



Conventional Chondrosarcoma

Prognosis 10 yrs

Grade

Grade 1 – 95%

Grade 2 – 85%

Grade 3 – 55%

Treatment

Grade 1 – aggressive curettage

528 Grade 1 long bones - 6.4% (34) recurred; 

1.00% (5) met

Grade 2 – wide resection



WHO 5th Edition 

Importance - Distinguishing ACT/Grade 1 

from Grade 2 Conventional Chondrosarcoma

in Extremities

Treatment in Extremities

Grade 1 – aggressive curettage + adjuvant

Grade 2 – en bloc excision with wide margins



Grade 1                         Grade 2

Increased cellularity

Increased atypia

Increased multinucleation



Radiograph                                                Coronal T1                        Axial T2

6Case: 59-year-old man with arm pain..



Needle Biopsy



Diagnosis:

Atypical Cartilaginous Tumor



The patient underwent an aggressive curettage 

with adjuvant and the specimen showed…



Needle Biopsy                             Curettage



A surgical procedure was performed…



Enchondroma vs Conventional Chondrosarcoma

Young to mid adulthood     Mid to late adulthood

Peripheral Central

Small (<5cm) Large (>5cm)

Calcified Lucent component

Sharp margin Infiltrative, destructive

Hypo-moderate cellular Hypo-moderate cellular

No – limited atypia Limited–moderate atypia 



Case Presentation

A 50 year old woman with a recent history 
of breast cancer is staged that reveals…. 







Cartilage Forming Tumors

Clinical History

Review Imaging Studies

Assess Growth Pattern and Matrix

Evaluate Cytologic Features



Matrix Forming Tumors

Clinical History

Review Imaging Studies

Assess Growth Pattern and Matrix

Evaluate Cytologic Features


