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Abstract

Background: Chondrosarcoma is a very rare brain tumor. Patients with mesenchymal chon-
drosarcoma have a worse prognosis and survival than other subtypes of brain chondrosarcoma. 
Case Report: A 29-year-old man underwent craniotomy because of a headache and blurred vi-
sion in his left eye lasting for 15 days. Pathologic examination revealed mesenchymal chondro-
sarcoma. Conclusion: Chondrosarcoma should be considered in the differential diagnoses of 
intracranial extra-axial hypo- and hypervascular tumors, especially in young patients. Surgical 
resection and radiotherapy are the preferred treatment for these patients.[GMJ.2016;5(4):219-
24]
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Introduction 

Chondrosarcoma is a malignant neoplasm 
that produces a cartilaginous matrix. It is 

a rare, high-grade malignant tumor that usual-
ly originates from soft and bone tissues. Ap-
proximately 2% of chondrosarcomas include 
mesenchymal subtype, which in some cases 
occur in extraskeletal places, especially base 
of the skull [1]. Patients with mesenchymal 
chondrosarcoma have worse prognosis and 
survival than other subtypes of brain chon-
drosarcoma. Mesenchymal chondrosarcoma 
is divided into well, moderately, and poorly 
differentiated histologic grades [2]. We de-
scribe the clinical, radiological, and patholog-
ical features of a non-skull based intracranial 
extra-axial mesenchymal chondrosarcoma in 
a 29-year-old man.  

Case Presentation
A 29-year-old man with no significant past 
medical history was referred to a neuro-
surgeon with a two-week history of a head-
ache and blurry vision in his left eye. He 
had a headache on left side of the head that 
became progressively more severe. Patient 
mention that his headache intensified in the 
morning and was accompanied by nausea 
and vomiting. Physical examination consists 
of an examination of cranial nerves examina-
tion, muscle strength, tone and bulk, reflex-
es, coordination, sensory function and gait 
showed no significant clinical sign. Visual 
acuity was measured according to the size of 
letters viewed on a Snellen chart revealing a 
low visual acuity in the left eye around 0.6 
LogMAR. There was no pathologic finding in 
the funduscopic evaluation.
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On magnetic resonance imaging (MRI) (T1, 
T2-weighted, and flair images), a 45 mm, 
iso- to hyperintense mass was noted in the left 
frontoparietal region, which caused edema 
and disappearance of the anterior horn of the 
left lateral ventricle accompanied by midline 
shift. It seemed more likely to be of extra-ax-
ial origin, but it could not be exactly deter-
mined, radiographically (Figure-1).  
The meningeal tail was not found. Radio-
graphic differential diagnoses were meningio-
mas, hemangiopericytoma, and gliomas. 

The patient underwent craniotomy, and the 
mass (size: 4×3.5×3.5 cm) was resected en 
bloc. However, the surgeon was not able to 
determine the exact site of tumor origin. The 
patient tolerated the procedure well, without 
significant post-operative complications. 
Pathologic examination showed a tumor 
demonstrating two distinct components. 
There was a densely cellular component com-
prised of the closely packed oval to spindled 
cells with hyperchromatic nuclei and scant 
cytoplasm, which were transected by slit-like 

Figure 1. Pre-operative Brain MRI of the patient. The T2 weighting shows an iso- to hyperintense mass in 
frontoparietal of the brain, with some degree of edema in posterior and inferior of the tumor (A and B). On T1 
weighted imagines it is isointense lesion (C, D). 



 Anvari K, et al. Chondrosarcoma of Brain

220 GMJ.2016;5(4):219-24 
www.gmj.ir

Chondrosarcoma of Brain  Anvari K, et al.

GMJ.2016;5(4):219-24 
www.gmj.ir

221

vessels imparting a hemangiopericytoma-like 
appearance and punctuated by islands of ma-
ture-appearing cartilage. The second opinion 
of an expert pathology consultant confirmed 
the diagnosis of mesenchymal chondrosarco-
ma. This tumor was nonreactive for epithelial 
membrane antigen (EMA) and did not label 
for CD34, Ck, GFAP, or smooth muscle ac-
tin (SMA). The S100 was positive only in the 
cartilaginous areas, and CD99 and Bcl-2 were 
positive in the hemangiopericytoma-like com-
ponent (Figure-2).
 Metastatic workup did not show any evidence 
of distant metastasis. Postoperative computed 
tomography scan with intravenous contrast 
revealed treatment-related tumor bed chang-

es, without any evidence of residual mass.
Two months after surgery, he received adju-
vant radiotherapy (60 Gy) with a local field 
(Tumor bed plus 1.5 Cm margin as CTV and 
Plus 0.5 Cm for PTV), in 30 Fractions by us-
ing a three-dimensional conformal technique. 
The patient was followed radiographically 
with MRI for one year. There was no evidence 
of local recurrence.

Discussion 

The first case of intracranial chondrosarco-
ma was reported in 1899, and since then nu-
merous reports have been published in this 
contest. This type of brain tumor is rare and 

Figure 2. Mesenchymal chondrosarcoma immunohistostaining photomicrographs. A: illustrates a cellular, 
hemangiopericytoma-like component and chondroid islands (40×); B: shows an island of well-differentiated 
cartilage in the center (400×); C: undifferentiated area showing cytoplasmic immunostaining for Bcl-2; D: 
negative immunostaining for CD34; E: immunoreactivity for CD99 in the undifferentiated area; F and G: 
negative immunostaining for GFAP and EMA; H: focal S100 positivity in chondroid island
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only forms 0.15% of all primary intracranial 
tumors. A mesenchymal subtype of chondro-
sarcoma, as our presented patient, is extreme-
ly uncommon. It is slightly more common in 
women and the third decade of life [3-5]. In-
tracranial chondrosarcoma is often present as 

a single tumor that grows progressively and 
shows signs of increased intracranial pressure 
[2]. 
Table-1 shows a review of some literature 
about intracranial extraskeletal mesenchymal 
chondrosarcomas.

Table 1. The Review of Some Literature about Intracranial Extraskeletal Mesenchymal Chondrosarcomas

Authors 
Age  of 

Patient (s)
Symptoms Location Imaging Findings Outcome 

Sadashiva et al. 
[10]

52, 42 and 
7 yr

Comatose stage 
and general 
symptoms

2/3 anterior 
and mid falx 

and  dural 

Hyperostosis of 
bone and Mass

Various

Yan et al. [3]
Young 
adult

Broca’s area
A mass invade 

broca area

Good with 
total resection 

guided by intra-
operative MRI 
combined with 

neuronavigation.

Xiao et al. [4] 23 yr
Meningioma like 

symptoms
Posterior 

cranial fossa

Lobulated soft-
tissue mass with 
the dura-attached 

base, patchy 
calcifications, and 

heterogeneous 
signal intensities.

2 y optimistic 
prognosis

Khan et al. [6] 40 yr
Headache, loss of 

vision
Sphenoidal 

based

A soft tissue mass 
with calcification 
simultaneous with 
craniopharyngioma

Thakar et al. [5] 35 yr

Impaired visual 
acuity and 

complete external 
ophthalmoplegia

Anterior 
skull base

Enhancing mass 
with extensions

Lost to follow-up

Kan  et al. [7] 31 yr
Severe headache, 

intermittent nausea 
and vomiting

Bilateral 
frontal and 

based on the 
anterior falx 

cerebri,

Heterogeneous, 
intensely enhancing 

mass

Saito et al. [8] 31 yr
Right 

homonymous 
hemianopsia

Occipital 
region

Heterogeneously 
enhanced mass with 

calcification

Good, 20 months 
f/up 

Kathiravel et al. 
[11]

32 yr
Long-term 
weakness

Ant falcine
Irregular 

parasagittal mass
De Cecio et al. 
[12]

2 m/o Parietal 
Large left parietal 

solid mass
Died after one 

week
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A long and progressive history of a headache, 
increased intracranial pressure, oculomotor 
nerve palsy, and vision impairment has been 
observed in most patients [2, 6-8]. The origin 
of intracranial chondrosarcoma can be from 
the skull base, meninges or within the brain 
parenchyma. In this patient, according to sur-
gical observations and radiology reports, the 
probable origin of chondrosarcoma was the 
meninges. It seems likely that meningeal 
chondrosarcoma originates from the meta-
plasia of meningeal fibroblasts or the prolif-
eration of multipotent mesenchymal progeni-
tor cells. However, the pathogenesis of these 
tumors is not well understood. Curiously, the 
mesenchymal chondrosarcoma seems to have 
a special predilection for the dura among ex-
traosseous sites.
Although chondrosarcoma is avascular and 
calcified in most of the cases, the MRI of 
this patient showed a single, round isointense 
mass with peripheral edema. In some instanc-
es, intracranial chondrosarcoma has rich vas-
cular components with a vivid enhancement 
that make it difficult to differentiate from me-
ningiomas or even craniopharyngioma [5, 6]. 
Based on a systematic review, a 5-year mor-
tality rate of 11% and median survival of 24 
months were reported in the patients. Mortali-
ty rate was higher in those with high-grade or 
mesenchymal subtype [2]. 
Mesenchymal chondrosarcomas of dural ori-
gin routinely harbor anaplastic small cell el-
ements in peri stomatous architectural array 
and should be differentiated from meninge-
al hemangiopericytoma. However, the latter 
lacks chondroid components. The extent of 
cartilaginous differentiation can be highly 
variable. Obviously, the diagnosis of mesen-
chymal chondrosarcoma and its distinction 
from other primitive tumors is most challeng-
ing when the cartilaginous component is only 
focally present or not well represented in a 
biopsy specimen. Highly vascularized menin-
giomas are one of the key differential diag-
noses; however, these should be immunoreac-
tive for EMA. 
However, the immunohistochemical profile of 
mesenchymal chondrosarcoma is not terribly 
specific. The tumor cells are not immunore-
active for desmin, cytokeratin, or EMA. The 

tumor is S100 positive, but only in the carti-
laginous areas. The selective use of immuno-
histochemical stains is helpful in eliminating 
other tumors that arise in the differential di-
agnosis. Of note, the small round cell com-
ponent of mesenchymal chondrosarcoma is 
consistently immunoreactive for CD99. Thus, 
mesenchymal chondrosarcoma cannot be dis-
tinguished from meningeal hemangiopericy-
toma by CD99 immunoreactivity alone [1].
Prognosis of these patients is significantly 
associated with the extent of tumor removal, 
pathological pattern, and adjuvant radiother-
apy [3]. Local recurrence is considered as 
the most important predictor of mortality [2]. 
Higher recurrence rate is observed in patients 
with incomplete resection due to the proxim-
ity of the tumor to eloquent organs and vas-
cular structures [9]. Moreover, the recurrence 
rate is reported to be higher in those patients 
with mesenchymal chondrosarcoma. In this 
patient, the tumor was resected en block, fol-
lowed by adjuvant radiotherapy. However, the 
preferred treatment of intracranial chondro-
sarcoma regardless of origin or grade is gross 
total excision combined with an adjuvant che-
motherapy. However, the efficacy chemother-
apy in the treatment of intracranial chondro-
sarcoma is controversial, although there are 
few reports of their response to temozolomide 
or ifosfamide-doxorubicin regimens.

Conclusion

Intracranial mesenchymal chondrosarcoma 
is a rare malignant tumor, which may cause 
life-threatening events that affect the quality 
of life. This tumor should be considered in 
the differential diagnoses of intracranial, ex-
tra-axial hypo- and hypervascular tumors, es-
pecially in young people. The important fea-
ture of this malignant tumor is slowly growing 
and with well-defined margins from the adja-
cent brain parenchyma. Surgical resection and 
radiotherapy are the treatment of choice for 
this tumor. 
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