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Abstract

Introduction: Mesenchymal chondrosarcoma is a rare 
high grade malignant neoplasm that accounts for 3-10% 
of all chondrosarcomas. Histopathologically, it shows 
biphasic population composed of small round to ovoid with 
occasional spindle cells and islands of well differentiated 
cartilage. The study aimed at retrospectively analysing 
the clinical, pathological, radiological features of these 
cases in our institution.

Materials and methods: This is a retrospective 
descriptional study. All the cases of mesenchymal 
chondrosarcomas were retrieved from our archives of 
pathology over a period of 10 years .The demographic 
details including the age, clinical presentation including 
skeletal/extraskeletal along with radiology were noted 
for all these cases. The treatment details along with the 
follow up of the patients were archived from the medical 
records.

Original Article

Mesenchymal Chondrosarcoma-A Retrospective study
Deepthi Beena1, Jayasree Kattoor1, Anitha Mathews1, Sindhu P. Nair1, Venugopal M2, Priyakumari T3,Geetha N4 

1Department of Pathology, 2Radiodiagnosis, 3Pediatric Oncology and 4Medical Oncology, Regional Cancer 
Centre, Thiruvavanthapuram, Kerala. 695011, India.

Corresponding author: Dr. Jayasree Kattoor. MD, 
Professor and Head, Department of Pathology, 

Regional Cancer Centre, Thiruvavanthapuram, Kerala, 
Email: jayasreeramdas@gmail.com, Postal Address: 

Dr. Jayasree Kattoor. MD, Professor and Head, 
Department of Pathology, Regional Cancer Centre, 

Thiruvavanthapuram, Kerala, 695011

Results: A total of 13 cases of mesenchymal 
chondrosarcoma were retrieved for our study. The mean 
age of presentation was 33 years with a slight male 
predilection. Extra skeletal soft tissue origin was noted 
in 3 of our cases (3/13), one case in forearm, another 
in pelvis. The third case was intracranial origin which 
presented as a dural based parieto-occipital mass and 
rest all had bony origin .The radiological and clinical 
correlation was done for all these cases.

Conclusion: Mesenchymal chondrosarcoma presents 
multiple diagnostic challenges, most common include 
inadequate biopsy samples which may result in errors 
in diagnosis, namely with small blue round cell tumours 
.A better understanding of this entity may help the 
pathologists in conferring an accurate diagnosis to the 
clinicians. 
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Introduction
Mesenchymal chondrosarcoma (MC) comprises 

2–10% of all chondrosarcomas(1-3). This histological 
subtype occurs in both skeletal and extra skeletal 
tissues(4) and has a tendency for very late recurrences(1,2). 
It accounts for up to 25% of all chondrosarcomas in 
children and adolescents(5). Extra skeletal origin of 
this tumor represents 30–50% of all mesenchymal 
chondrosarcomas, and the peak age of incidence is during 
the second and third decades of life(2). The rarity of this 
histologic entity has made it difficult to diagnose except 
for experienced hands. Thus, we retrospectively reviewed 
our institutional experience diagnosed with mesenchymal 
chondrosarcoma over the past 10 years.

Materials And Methods
A total of 156 cases of chondrosarcomas were 

reported from our oncology centre during the period 
of January 2009-November 2018, out of which all 13 
cases of mesenchymal chondrosarcoma reported during 

that period were archived and studied. No cases were 
excluded from the study. All the demographics with the 
clinical and radiology details were retrieved from the 
archives and correlated. This study is purely descriptive 
and observational.

Results
Thirteen patients with mesenchymal chondrosarcoma 

were identified. The age of presentation ranged from 
8-65 years with a mean of 33 years. Our case series 
showed male preponderance. Out of 13 cases reported, 
3 cases were extra skeletal and rest all was skeletal in 



55

G. J. O. Issue 35, 2021

origin as depicted in Table 1. Five patients presented 
with disease arising in the head and neck region, most 
commonly involving the skull (2cases). Other involved 
sites included the nasal cavity (1case), maxilla (1case) 
and sphenoid wing (1case).The bones involved were 
pelvic bone (2cases), femur (2cases) and left toe (1case).

The extra skeletal lesions included one in the forearm 
and one in the pelvis presented as a soft tissue mass 
and one case presented as extra axial dural based lesion 
which was mistaken for a meningioma radiologically.

Two patients presented with metastases to the lung 
parenchyma after a span of two to three years. Clinical 
symptoms at diagnosis were characteristics of mass 
lesions including pain, swelling/distention, and proptosis. 

Radiographic features of the lesions included a soft 
tissue mass with calcifications present throughout, bony 
destruction of primary/adjacent osseous structures. 
Extradural lesion presented with a curvilinear calcification. 
Radiograph images are depicted in Figure1 and 2a.

Histologically, all these cases showed a biphasic 
pattern with round to ovoid to spindle shaped cells with 
a hemagiopericytomatous pattern and well differentiated 
hyaline cartilage as depicted in Figure 2(b-e).

CASES AGE SURGERY 
RECURRENCE/
METASTASIS

FOLLOW UP 

1 Nasal cavity 52/F Right lateral rhinotomy+ CT -- Lost 

2 Rightforearm 
(soft tissue)

48/F Wide excision + CT Lung mets 
(twoand half years)

Palliative 

3 Maxilla 10/F Right maxillectomy 
+surgery+CT

Nil Doing well (4 years)

4 Skull base 8/F Surgery+CT+RT Local recurrence 
(6 years)

Palliative 

5 Dural based 
(soft tissue)

31/F Craniotomy+CT+RT Nil Doing well(2 years)

6 Left pelvis 19/M CT+RT+Surgery Lung (3years) 
Local recurrence (3 years)

Palliative 

7 Femur 56/M Only CT - Succumbed in 5 months

8 Left toe 29/M Surgery+CT Nil Doing well (3 years)

9 Pelvis (soft tissue) 38/F Surgery+CT nil Succumbed in 2 years

10 Femur 65/M Treatment taken outside -- --

11 Skull bone 8/F Surgery +CT -- Doing well (7 years)

12 Sphenoid wing 33/F Treatment taken outside -- --

13 Pelvis (bone) 32/M Treatment taken outside -- --

Table 1. Clinical characteristics of study cohort (13 cases)

Mesenchymal component was positive for vimentin and 
CD99 and cartilaginous component for S100. The specific 
marker SOX9 was not available at our centre.

Discussion 
Mesenchymal chondrosarcomas (MC) are rare 

neoplasms and are more aggressive variants of conventional 
chondrosarcomas. This type of chondrosarcoma was first 
reported in bone by Lichtenstein and Bernstein in 1959(6) 
and in the soft tissue by Dowling in 1964(7).

Mesenchymal chondrosarcoma accounts for 
up to 25% of all chondrosarcomas in children and 
adolescents(5). Pain and swelling are the primary clinical 
manifestations, particularly when these tumors are found 
in the musculoskeletal system(8). Orbital mesenchymal 
chondrosarcomas most commonly manifest with 
progressive proptosis and visual disturbances(9). Those 
that occur intracranially present similar to space-
occupying lesions of the central nervous system(10).

According to Rachel et al. (11), 90% tumours originated 
in bone and 2 tumors were of extra skeletal origin in 
study of 20 cases of mesenchymal chondrosarcoma. Of 
the skeletal tumors, their study showed a proportion of 
cases in craniofacial bones ( n  =  9), ribs and chest wall 
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(n = 4), sacrum and spinal elements ( n  =  3), and the lower 
extremity ( n  =  2) in contrast to our study which showed 
Head and neck region with skull (n=2),nasal cavity (n=1), 
maxilla(n=1) and sphenoid wing(n=1).The pelvic girdle 
bones involved in our study were pelvic bone (n=2), 
femur(n=2) and left toe(n=1).

The two cases of extra skeletal tumors in the study 
by Rachel et al.(11)were one in the scapula (n = 1) and the 
other in the lower extremity (n = 1) compared to our study 
with soft tissue pelvis (n=1), forearm (n=1) and extra axial 
dural based lesion (n=1)

Our study showed age of presentation ranged from 
8-65 years with a mean of 33 years compared to study 
by Rachel et al(11) which showed an age ranging from 7 to 
37 years with a mean age, 22.1 years.

Extraskeletal Mesenchymal Chondrosarcomas(ESMCs)
are seen on radiography and CT as lobulated soft-tissue 
masses with calcifications that often appear stippled or 
dense. The images usually reveal a solid, heterogeneous 
mass, often containing scattered areas of increased 
echogenicity and posterior shadowing consistent with 
multiple foci of calcification. 

Figure 1: 56 year old male presented with a lesion in the 
left femur 

Fig 2b. sheets of round cells (x400, original magnification, 
H&E) 

Fig 2c.sheets of ovoid to spindle shaped cells (x400, 
original magnification, H&E)

Fig 2a. 31 year old female presented with a dural based 
intra cranial soft tissue mass.
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Histologic diagnosis is definitive, showing a combination 
of highly cellular, undifferentiated mesenchymal cells and 
islands of well-differentiated cartilage. Mesenchymal 
component was positive for vimentin and CD99 and 
cartilaginous component for S100. 

Mesenchymal chondrosarcoma can be very difficult to 
diagnose in small biopsy specimens with certainty if no overt 
cartilaginous differentiation is visible. Radiology correlation is 
very essential in those situations. The differential diagnosis 
includes a list of small blue round cell neoplasms mainly 
Ewing’s sarcoma, lymphoma, synovial sarcoma, solitary 
fibrous tumor. Ewing sarcoma shows CD99 positivity, similar 
to ESMC, but it lacks the cartilaginous component and can 
have either EWSR1- or FUS- gene fusions. HPC pattern 
and hyperchromatic nuclei are the differentiating features of 
mesenchymal CS from EWS. Most important in that situation 
is radiology demonstration of chondroid type of calcification. 
Lymphoma is a great mimicker if it is of the small cell type, 
but LCA is a useful marker in differentiating lymphoma from 
the rest of neoplasms. Synovial sarcoma is usually positive for 
cytokeratin, epithelial membrane antigen, TLE1 and BCL2 by 
immunohistochemistry and lacks cartilaginous component. 
It shows the characteristic t(X; 18) translocation, which is 
not seen in ESMC. Solitary fibrous tumor is usually seen as 
patternless, positive for CD34 lacks cartilaginous component. 
Rarely, SFTs are not always patternless and may be negative 
for CD34. STAT6 positivity is helpful in diagnosing such cases. 

Treatment most often involves radical surgical excision, 
with the purpose of complete removal of the tumor. Benefit 
from chemotherapy and/or radiation therapy is not clear. 
Nakashima et al.(2) reported a 5-year survival of 54% and 
a 10-year survival of 27%. 

One limitation of our study- HEY1-NCOA2 molecular 
studies was not attempted in any of these cases. However 
morphology was diagnostic.

Conclusion In conclusion, the study has shown that 
a proper clinical, radiological and histological correlation 
is mandatory in identifying this type of aggressive 
chondrosarcoma, as these neoplasms are prone to have 
propensity for distant metastasis and local recurrences. 
Hence, it is mandatory for the pathologists to have 
immense knowledge in identifying this entity and to 
escape from erroneous diagnosis.
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