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Primary Intracranial Mesenchymal Chondrosarcoma: A Case 
Report

Hyokrae Cho

Abstract

Mesenchymal chondrosarcoma is a rare malignancy characterized by 
a biphasic pattern of small undifferentiated round cells intermixed 
with island of well-differentiated cartilaginous matrix. Although this 
type of tumor exhibits widespread distribution in the body, intrac-
ranial mesenchymal chondrosarcoma is rare. Radical excision of 
intracranial mesenchymal chondrosarcoma is important for obtain-
ing a positive prognosis but the effectiveness of chemotherapy and 
radiotherapy remains uncertain. An 18-year-old patient presented 
with generalized seizure with magnetic resonance imaging showing 
a large dura-attached solid mass in the frontal convexity, which was 
presumptively diagnosed as a meningioma. Gross total resection of 
tumor was achieved without postoperative deficit. The final histo-
logical diagnosis was extra-skeletal mesenchymal chondrosarcoma, 
grade I. There was no adjuvant treatment after surgery. Five years 
after surgery, the prognosis was good after gross total resection only; 
however, long-term follow-up is necessary in the future.
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Introduction

Intracranial mesenchymal chondrosarcomas are rare, high-
grade malignant tumors with a high local recurrence rate that 
undergo distant metastasis, especially to the lungs and bones. 
These lesions arise from the synchondroses of the basilar skull 
bones, and also occur in association with the meninges along 
the falx cerebri, tentorium, and convexity [1, 2]. Due to their 
rarity, there is no data regarding the specific prognosis of in-
tracranial mesenchymal chondrosarcomas. The role of chem-
otherapy or radiotherapy is not well established. In this case 
report, we described the outcome of a patient with intracranial 
mesenchymal chondrosarcoma that was completely removed 
without adjuvant therapy.

Case Report

An 18-year-old female was brought to our hospital with attack 
of generalized tonic type seizures. The patient had developed 
generalized seizures over the previous 3 years, and also oc-
casionally suffered from severe headaches. At that time, she 
did not visit medical clinic without reason. The patient’s previ-
ous medical history was non-specific, and on general appear-
ance the patient looked healthy. Her neurological status was 
normal. A preoperative magnetic resonance imaging (MRI) 
of the brain revealed a huge elliptical shaped extra-axial mass 
located behind the bifrontal bone with severe compression of 
the adjacent ventricle. The size of the lesion measured 7.5 × 
5 × 7.5 cm in length. A cystic component was also identified 
at the center of the lesion. The lesion showed heterogeneous 
enhancement on MRI after gadolinium administration (Fig. 1 
a, b). Computed tomography (CT) scan highlighted a spot-like 
calcification at the posterior margin of the tumor (Fig. 1c). An 
angiogram was not performed. Preoperatively, meningioma 
was considered as the presumptive diagnosis. A bicoronal 
frontal craniotomy was performed for gross total removal of 
the tumor. During the craniotomy, a yellow-whitish and hard 
tumor with an oval shape was seen after opening the dura. The 
tumor had good cleavage plane. They were attached to the dura 
and compressed the underlying brain without invading it (Fig. 
2a). The tumor was completely removed.

Histological examination of the tumor revealed a well-
differentiated extra-skeletal mesenchymal chondrosarcoma, 
grade I (Fig. 2b, c). The postoperative course was non-event-
ful. A PET scan was also performed to detect primary origin 
or secondary lesion, the findings of which were normal. Post-
operative radiotherapy and adjuvant chemotherapy was not 
administered. There was no recurrence of CT at 5 years post-
operatively (Fig. 1d).

Discussion

Intracranial mesenchymal chondrosarcoma accounts for less 
than 0.16% of all intracranial neoplasms. This type of tumor 
can occur throughout the central nervous system (CNS), and is 
one of three histopathologically distinct chondrosarcoma sub-
types, namely, mesenchymal, classic, and myxoid variants [1]. 
The grading system of the World Health Organization (WHO) 
consists of three categories: grade I (well differentiated), grade 
II (moderately differentiated) and grade III (poor differenti-
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ated) [3].
The pathogenesis is believed to originate from remnants 

of embryonal cartilage, metaplasia of meningeal fibroblasts, or 
primitive multipotent mesenchymal cells within the meninges. 
Hence, this tumor may closely resemble a cartilage-containing 
meningioma [2, 4].

Although mesenchymal chondrosarcoma was first de-
scribed in 1959 [5], Dahlin et al [6] first used the word “mes-
enchymal chondrosarcoma” and reported a first case of intrac-
ranial mesenchymal chondrosarcoma in 1962. Bingaman et 
al reviewed 26 case reports of intracranial extraskeletal mes-

enchymal chondrosarcomas reported in the English language 
literature from 1962 to 1999 [7]. According to their analysis, 
these tumors exhibit a slight predominance in females (11 men 
and 15 women) and have a peak incidence in the second and 
third decades of life (mean age 22.5 years). The most frequent-
ly affected site is the dura, typically supratentorial, located 
most often in the frontoparietal region.

CT or MRI scans are very important tools for making de-
cisions regarding therapeutic strategy. Intracranial mesenchy-
mal chondrosarcomas appear on CT as heterogeneous soft tis-
sue densities with patch calcification shadows. On MRI, these 

Figure 2. Intraoperative photograph and histological findings. (a) The tumor margin is clear without invasion. (b) The specimen 
showing a biomorphic appearance-area of well-differentiated hyaline cartilage juxtaposed to undifferentiated stroma (H&E × 
100). (c) The cartilaginous components are composed of atypical chondrocytes with nuclear pleomorphism and mitosis in lacu-
nae (H&E × 200).

Figure 1. Preoperative MRI, CT and postoperative CT. (a) Cystic component at a tumor center of frontal convexity. (b) Hetero-
geneous enhancement of tumor after IV gadolinium. (c) Spot-like calcification of posterior tumor margin. (d) Tumor recurrence is 
not found on enhanced axial CT image 4 years post surgery.
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tumors appear as a well-defined lobulated soft tissue mass with 
heterogeneous hypointensities on T1WI, and non-uniform hy-
perintensities on T2WI and FLAIR. On contrast-enhanced 
MRI, intracranial mesenchymal chondrosarcomas display sig-
nificant enhancement indicative of their abundant blood sup-
ply. These types of tumors also exhibit growth characteristics 
of dura attachment, quite similar to imaging findings of men-
ingioma [8]. Therefore, intracranial mesenchymal chondrosar-
comas may be misdiagnosed radiologically when they arise in 
the cerebral falx, tentorium, or convexity.

Histologically, intracranial mesenchymal chondrosarco-
mas exhibit a biphasic pattern of small undifferentiated cells 
and scattered islands of well differentiated cartilage. In areas 
of undifferentiated tissue, this type of tumor often mimics 
other tumors, including hemangiopericytomas and cartilage-
containing meningiomas. This feature can render histological 
diagnosis difficult, especially when the biopsy specimen is 
small and the areas of hyaline cartilage are not visualized. On 
immunohistochemical examination, the undifferentiated mes-
enchymal cells are positive for vimentin staining, but negative 
for glial fibrillary acidic protein and neuron-specific enolase 
staining, which allows for identification and differentiation 
from meningiomas and hemangiopericytomas [8].

Radical surgical resection is considered the optimal treat-
ment for intracranial mesenchymal chondrosarcoma because it 
offers the greatest opportunity for a long-term and recurrence-
free period for patients, although long-term outcomes may be 
disappointing. Clear resection margins predict less frequent 
local recurrence.

There is, however, no consensus as to whether additional 
radiation and/or chemotherapy are indicated. In a large ret-
rospective study conducted across several medical institutes, 
Frezza et al [9] showed that complete resection and adjuvant 
therapy were very important as standard of care for local-
ized disease. Bloch et al [3] also found that 5-year mortality 
among patients treated by surgery alone was 25% compared 
to 9% among those treated with surgery and radiotherapy (P < 
0.0001). Thus, radiotherapy and chemotherapy may be consid-
ered to reduce the risk of recurrence, or to treat patients with 
unresectable tumors and for those in whom the surgical mar-
gins are inadequate after radical surgery. However, the benefits 
of radiotherapy and chemotherapy are unclear and further in-
vestigation is necessary.

Although there is no complete data on the prognosis of 
intracranial mesenchymal chondrosarcoma, it is considered 
relatively poor because of the high frequencies of early re-
currence and propensity for remote metastasis. On the other 
hand, the reported survival rates at 5 and 10 years are 54.6% 
and 27.3%, respectively, which include both skeletal and ex-
traskeletal type of mesenchymal chondrosarcomas [10]. By a 
systemic review of 560 patients, Bloch et al [3] pointed out 
that mortality at 5 years was significant greater for patients 
with tumors of high grade, or of the mesenchymal subtype, 
or who had received surgical resection alone. Metastatic dis-
eases at diagnosis have also the strongest impact on survival. 
The median OS was 3 years in patient with metastases at pres-
entation [9]. On the other hand, metastases have been reported 
to occur in fewer than 20% of patients (range of occurrence 
of metastasis, 10 months to 8 years), mostly to the bone and 

lung [7]. In the case of the author, no metastasis was observed 
at the time of diagnosis.

Conclusions

Here, we present a case of intracranial mesenchymal chon-
drosarcoma, which is a rare and high-grade malignant tumor 
with a high rate of recurrence and can form distant metastases. 
Radical excision of this type of tumor is very important for 
obtaining a good prognosis. Chemotherapy and radiotherapy 
may also be considered; however, in the present study, excel-
lent results were obtained following only a complete excision 
of the tumor without adjuvant therapy. This outcome was at-
tributed to the tumor having clear margins from surround tis-
sue, absence of tumor adhesion, no metastasis at presentation 
and lower grade at pathological finding. Indeed, no recurrence 
has been observed in this patient over 5 years after surgery. 
However, long-term follow-up is indicated for evaluating the 
prognosis of this type of tumor with surgery alone.

Disclosure

The report complies with the current laws of our country, and 
informed consent was obtained from the patient who partici-
pated.
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