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CASE SUMMARY
A 40-year-old female who had a 

transient ischemic attack-like “spell” 
one Saturday sought medical attention 
the following Monday from her per-
sonal physician, who ordered a head 
MRI and a carotid ultrasound. Pre-
sumably, no CT scan of the head was 
obtained because she was asymptom-
atic at that point, and such an exam 
would have yielded little useful infor-
mation. The MRI scan revealed a mass; 
upon consultation with the neurology 
team, it was believed that the mass 
was probably a meningioma, and that 
the patient’s spell was likely a seizure 
caused by the mass. The options given 
to the patient were surgery or observa-
tion, and she decided to proceed with 
surgery.

During surgery, the mass was found 
to be of unusual consistency for a 
meningioma. Gross total resection of 
the mass was performed, with the origin 
confirmed to be at the tentorial notch. 
Follow-up imaging has since demon-
strated no evidence of recurrence or 
residual tumor as of this report. 

IMAGING FINDINGS
The MRI revealed a low T1 and 

heterogeneous T2 signal extra-axial, 

enhancing lesion along the left tento-
rium cerebelli, with no edema in the 
adjacent brain parenchyma. No foci of 
low signal were seen on the suscepti-
bility-weighted images to suggest cal-
cification, and there were no areas of 
restricted diffusion (Figures 1-5).

DIAGNOSIS
Pathology review was consistent 

with a low-grade chondrosarcoma, 
either primary or metastatic. A postop-
erative CT scan of the chest, abdomen, 

and pelvis was negative for malig-
nancy; therefore, the final diagnosis 
was primary intracranial extraskele-
tal chondrosarcoma. The differential 
for an extra-axial enhancing lesion on 
MRI includes meningioma, hemangio-
pericytoma, and metastasis.

DISCUSSION
Chondrosarcomas are typically 

seen in the long bones, but they can 
rarely be seen as primary tumors of the 
central nervous system.1 When found 
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FIGURE 1. Axial and coronal T2-weighted images demonstrate a heterogeneous dural-
based mass with subtle islands of low T2 signal. The coronal plane, which shows a broad-
based lesion with buckling of the adjacent parenchyma, is useful to characterize the mass 
as dural based and located extra-axially.
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in the central nervous system, approx-
imately 75% of chondrosarcomas arise 
from the skull base, but they can also 
arise from the dura mater, choroid 
plexus, or the brain parenchyma.1-3 

Primary intracranial chondrosarcomas 
represent less than 0.16% of all pri-
mary intracranial lesions.1,4

Extraskeletal cartilaginous tumors 
are divided into two groups: those 
associated with the central nervous 
system and those associated with soft 
tissue or muscle.4,5 Primary carti-
laginous tumors of the CNS usually 
present as solitary lesions. Most cases 
occur at the skull base, but can be seen 
in other locations, including the dura 

mater, which is extremely rare, but 
demonstrated by our case.1-3,6,7 They 
can also be associated with Ollier dis-
ease and Maffucci syndrome.1,7

The exact histogenesis of extraskel-
etal cartilaginous tumors is obscure, 
with three leading hypotheses pre-
sented in literature. These tumors may 
result from metaplasia of fibroblasts, 
be derived from primitive mesen-
chymal cells, or possibly arise from 
embryonal rests of the cartilaginous 
matrix within the bone.2,5,6

Three histologic variants have been 
reported: mesenchymal, myxoid, and 
classical. The mesenchymal variant is 
the most common, while the classical 

FIGURE 2. Axial FLAIR image demon-
strates the lack of edema within the adjacent 
parenchyma, despite significant mass effect.

FIGURE 3. Pre- and post-gadolinium contrast T1-weighted images demonstrate a “honeycomb” type enhancement of the mass.

FIGURE 4. No areas of low signal on the 
T2* sequence to suggest calcification or 
hemorrhage.

FIGURE 5. No areas of restricted diffusion.
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variant is extremely rare.6 In a series 
performed by Korten et al, there was 
no clear demographic pattern.2 How-
ever, within the variants, the mesen-
chymal variant tends to occur between 
20 and 30 years of age, with a slight 
female predominance.1,4 Furthermore, 
the classical variant tends to occur 
between 60 to 70 years of age.1,8 From 
a prognostic standpoint, the mesen-
chymal variant tends to behave more 
aggressively, often with frequent local 
recurrences shortly after initial treat-
ment, or with metastatic disease.5,9

The imaging findings are nonspe-
cific, and can represent other neo-
plasms, particularly metastases if the 
patient has a known primary neoplasm 
elsewhere. If dural based, the differen-
tial includes meningioma and heman-
giopericytoma. If intra-axial, a vascular 
malformation should be considered. 
Careful attention to the images with 
observation of a few key findings can 
raise the suspicion for an intracranial 
chondrosarcoma. Extra-axial lesions 
demonstrate good demarcation with 
buckling of the subjacent cortex. Due to 
their slow-growing nature, there may be 
pressure erosion on the adjacent bone, 
in comparison to hyperostosis caused 
by meningiomas or bone destruction 
seen with metastatic disease.10 The T2- 
weighted images will show slightly 
higher signal intensity than typically 
seen with meningiomas, with patches of 
internal low signal. A “honeycomb” or 
“cord-like” appearance of enhancement 
is present, which is similar to the “rings 
and arcs” appearance seen on radio-
graphs; meningiomas usually have a 
more homogeneous pattern of enhance-
ment. The relative lack of surrounding 
edema distinguishes the lesion from 
metastatic disease.1,6,7 The absence 
of low signal on susceptibility or T2* 
images is not unusual, and thought to 

be related to well-differentiated carti-
lage with lack of gross calcification.1 
Angiography can have a variable 
appearance, ranging from avascularity 
to intense hypervascularity that can be 
seen with an arteriovenous malforma-
tion or hemangiopericytoma.1,7

Due to the high risk of recur-
rence, aggressive local treatment is 
preferred with the goal of complete 
surgical resection. The use of adju-
vant radiotherapy or chemotherapy 
is controversial, with some evidence 
that radiotherapy delays recurrence.6 
Treatment with agents such as temo-
zolomide and combination ifosfa-
mide-doxorubicin has been reported in 
a few cases.11,12 Our patient was treated 
with complete resection, and no addi-
tional adjuvant therapy. Follow-up 
imaging has demonstrated no evidence 
of residual or recurrent tumor as of this 
report. The infrequent diagnosis of pri-
mary CNS chondrosarcoma makes it 
difficult to establish a standard protocol 
for treatment.

CONCLUSION
Primary intracranial extraskel-

etal chondrosarcoma, especially 
when dural based, is rare. Our case 
demonstrates that imaging findings 
can be confusing, and the diagnosis 
of a meningioma warrants consider-
ation. However, key imaging features 
which may suggest chondrosarcoma 
are islands of low signal on T2 and a 
“honeycomb” or “cord-like” pattern 
of enhancement, both of which were 
present on this patient’s MRI exam. 
The correct diagnosis is important 
due to treatment/management impli-
cations. Once diagnosis is made, sur-
veillance is important after initial 
treatment due to the high risk of recur-
rence, especially with the mesenchy-
mal variant.
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