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Abstract 
 

We present a case of osteosarcoma arising from an osteochondroma of the right tibia in a 71 year old man. The 
radiographic studies were suggestive of a malignant lesion. Histologic examination showed a conventional os-
teosarcoma that eroded the cartilagenous cap. The patient received postoperative chemotherapy with no evi-
dence of metastasis until three years following the operation.  The occurrence of osteosarcoma out of osteo-
chondroma is an extremely rare event and very few cases have been reported. 
 

Keywords: Osteochondroma; Malignant transformation; Osteosarcoma 
 

 
Introduction 
 
Solitary osteochondroma is the most common benign 
tumor of the skeleton.1,2 Jaffe estimated that although 
as many as 10 to 20% of the patients with multiple 
hereditary osteochondromatosis experienced malig-
nant transformation, about 1% of the solitary ones 
undergo malignant changes to chondrosarcoma.3 In a 
solitary osteochondroma, the occurrence of a sarcoma 
other than chondrosarcoma is exceedingly rare and 
only sporadically reported.  It is usually in the form of 
the osteosarcoma.4,5 We present a case of osteosar-
coma that arose from a slowly growing solitary os-
teochondroma. 
 
 
Case Report 
 
A 71 year old man was referred to our institution with 
a history of a large mass on the lateral aspect of 
proximal part of the right leg for 29 years. Radio-
graphs taken 29 years ago showed a typical osteo-
chondroma of the right tibia. This had recently in-
creased in size from three months prior to admission. 

On physical examination, there was a large, firm, 
bony fixed mass of about 15-Cm in its largest dimen-
sion on the proximal lateral aspect of the right leg. 
The overlying skin was thin but moved freely over 
the tumor. It was not painful and no neurologic or 
circulatory deficits were evident. 

The plain X-ray (AP & LAT) of the knee and 
proximal leg revealed a large heterogeneous expansile 
dense bony mass arising from the proximal tibia, with 
no significant soft tissue component, but with mild 
irregularity of the surface (Figure 1). Axial CT scan 
showed a large expansile bone tumor with the foci of 
the anterior cortical erosion and mild soft tissue 
swelling over its anterior (Figure 2). 

A biopsy was taken. Microscopic studies showed 
high-grade sarcoma with malignant osteoid formation. 
Upper knee amputation was done. An irregularly shaped 
15X10X5 Cm bony mass partially covered by a bluish 
cartilagenous cap was found over the upper portion of 
the tibia. On cut surface, it was mainly made of dense 
bone of cancellous appearance. The cartilagenous cap 
was uneven with maximum thickness of 1 mm. 

Microscopically, the lateral and most of the upper 
surface was covered by cortical bone and it was only 
focally covered by a cartilagenous or fibrous cap. The 
underlying spongy bone was filled by conventional os-
teosarcoma. The tumor focally interrupted the surface 
cortical bone. The tumor cells were spindle shaped with 
hyperchromatic, pleomorphic nuclei and frequent  
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mitotic figures. They produced a fair amount of osteoid 
but no cartilagenous matrix (Figure 3 and 4). Some os-
teoclastic giant cells were also present. The resection 
margins of the bone and soft tissue were free of tumor. 
Chemotherapy was started for the patient and after three 
years there was no evidence of metastasis. 
 

 
Fig 1: Plain X–ray (AP & LAT) of Knee and proximal leg 
bony large mass arising from proximal part of tibia. 
 

 
Fig 2: Axial CT scan shows expansile mass with cor-
tical erosion. 
 
 
Discussion 
 
Malignant transformation of a solitary osteochon-
droma is a rare event, occurring in about 1 to 2 % of 
cases.1 The malignant transformation is almost exclu-
sively in the form of chondrosarcoma.1,2,6,7  Reports 
of other sarcoma arising from an osteochondroma are 
rare.8 Osteosarcoma is an unusual complication of an 
osteochondroma. Very few cases have been reported.9  

 
Fig 3: Microscopic examination shows tumor cells 
with pleomorphism, high N/C ratio, hyperchromatic 
nuclei adjacent to cartilaginous cap (H&E, X1000). 
 

 
Fig 4: Malignant osteoid produced by tumor cells 
(H&E, X1000) 
 
 

In review of the literature till 2007, nine cases of 
osteosarcoma arising in the solitary chondrosarcoma 
were reported. Dahlin reported two such cases.9 In his 
patients, osteosarcoma arose from the osteochon-
droma of the femur. The complete files of the Mayo 
Clinic contain only three such cases, in two of which 
the patients had a solitary osteochondroma and the 
third occurred in a patient with multiple exostoses.10 
The rest of the published cases were single case re-
ports.4,11-13,15 Other reports of malignant transforma-
tion to osteosarcoma occurring in multiple osteo-
chondromatosis are also present which are not related 
to our discussion.5,14 

In our case, we were not able to obtain radiographic 
studies of the lesion done 29 years ago. However, the 
radiographs of the current lesion and histologic data 
were those of osteochondroma with malignant trans-
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formation. The recent accelerated growth of the tumor 
is also in favor of malignant transformation. With re-
gard to prognosis, the follow up in most cases as well 
as ours was relatively short. However, it is suggested 

that osteogenic sarcoma arising from an osteochon-
droma have a better prognosis than the usual kind.5,9 
 
Conflict of interest: None declared. 

 
 
References 
 

 
 
 

1 Mirra JM. Bone tumors, Clinical, 
Radiology and Pathologic corre-
lation, Lea & Febiger, 1989; pp. 
1660-1673. 

2 Bullough PG. Orthopaedic pa-
thology, 3rd edition, Mosby 
Wolf, 1997; pp. 353-357. 

3 Jaffe HL. Tumors and tumor 
conditions of the bone and 
joints. Philadelphia, Lea & Fe-
biger, 1961. 

4 Lamovec J, Spiler M, Jevtic V. 
Osteosarcoma arising in a soli-
tary osteochondroma of the fib-
ula. Arch Pathol Lab Med 
1999;123(9):832-4. [10458834] 

5 Fennel EA. Osteogenic sarcoma 
from exotosis, case report. Am J 
Surg 1938;39:121-6. [10.1016/ 
S0002-9610(38)90736-6] 

6 Garrison RC, Unni KK, McLeod 
RA, Pritchard DJ, Dahlin DC. 
Chondrosarcoma arising in os-
teochondroma. Cancer1982; 
49:1890-7. [7074587] [10.1002/ 
1097-0142(19820501)49:9<18 
90::AID-CNCR2820490923>3.0. 

CO;2-U] 
7 Bovee JV, Sakkers RJ, 

Geirnaerdt MJ, Taminiau AH, 
Hogendoorn PC. Intermediate 
grade osteosarcoma and chon-
drosarcoma arising in an osteo-
chondroma. A case report of a 
patient with hereditary multiple 
exostoses. J Clin Pathol 
2002;55(3):226-9. [11896078] 

8 Anderson RL Jr, Popowitz L, Li 
JK. An unusual sarcoma arising 
in a solitary osteochondroma. J 
Bone Joint Surg Am 1969; 
51(6):1199-204. [5805419] 

9 Dahlin DC, Coventry MB. Osteo-
genic sarcoma:A study of six 
hundred cases. J Bone Joint Surg 
Am 1967;49(1):101-10. [5225072] 

10 Unni KK, Dahlin S. Bone tu-
mors:General aspects and data 
on 11087 cases. Philadelphia, 
Pa: Lippincott Raven, 1966; pp. 
11:166. 

11 Schweitzer G, Pirie D. Os-
teosarcoma arising in a solitary 

osteochondroma. S Afr Med J 
1971;45:810-1. [5285935] 

12 van Lerberghe E, van Damme B, 
van Holsbeeck M, Burssens A, 
Hoogmartens M. Osteosarcoma 
arising in solitary osteochon-
droma of the femur. Skeletal Ra-
diol1990;19:594-7. [2278015] 

13 Nojima T, Yamashiro K, Fujita 
M, Isu K, Ubayama Y, Yamawaki 
S. A case of osteosarcoma aris-
ing in a solitary osteochondroma. 
Acta Orthop Scand 1991;62:290-
2. [2042476] 

14 Tsuchiya H, Marikawa S, To-
mita K. Osteosarcoma arising 
from multiple exostoses lesion:A 
case report. Jpn J Clin On-
col1990;20:296-8. [2255106] 

15 Meissner SA, Vieth V, August C, 
Winkelmann W. Radiology-
pathology conference:osteos-
arcoma in a cartilaginous exoto-
sis of the femur. Clin Imaging 
2006;30(3):206-9. [16632158] 
[10.1016/j.clinimag.2005.12.026] 

 
 

http://www.irmj.ir

