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Abstract
Background: Intra or peritumoral hemorrhage of brain and skull tumors 
sometimes presents as stroke. Skull metastasis of chondrosarcoma is relatively 
rare, and furthermore, a case of intratumoural hemorrhage of skull metastasis of 
chondrosarcoma has not been reported.
Case Description: A 73‑year‑old man underwent right lower leg amputation in 
the past because of chondrosarcoma and was operated for a skull metastasis. He 
presented with a sudden headache, and head computed tomography revealed a 
right acute subdural hematoma (SDH) adjacent to the recurrent skull metastatic 
tumor. The removal of the SDH and tumor resection were performed emergently. 
The intraoperative findings included metastatic invasion beyond the dura mater 
to as deep as the subdural space, and the histological diagnosis was metastatic 
chondrosarcoma. His postoperative course was uneventful.
Conclusion: In the event of subdural invasion of a metastatic lesion, intratumoral 
hemorrhage may induce acute SDH, as in the present case. Similar to our case, 
most previous reports of intracranial chondrosarcoma hemorrhage have had 
an unclear etiology. Despite the rarity of this event, a patient with a history of 
malignancy presenting with nontraumatic acute SDH should be examined for the 
intratumoral hemorrhage of skull metastasis in the differential diagnosis.
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INTRODUCTION

Cases of skull metastases of chondrosarcoma and of 
subdural hematomas  (SDHs) caused by the intratumoral 
hemorrhage of skull metastases of malignant tumors 
are relatively rare. Because intracerebral hemorrhage 
in meningioma is also rare, with a frequency of 
1.3%,[8] there have been 6 reported cases of primary 
intracranial chondrosarcoma presenting with cranial 
hemorrhage.[1‑4,10,11] However, chondrosarcoma of the skull 
itself is rare.
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CASE DESCRIPTION

A 73‑year‑old man underwent right lower leg amputation 
16 years earlier because of chondrosarcoma. He previously 
had surgeries for lung and liver metastases of the lesion. 
One year ago, he underwent extended resection and 
subsequent cranioplasty for a skull metastasis. Because 
of the recurrence of the skull metastasis, another 
surgical resection was planned  [Figure  1a]. However, he 
came to our outpatient clinic 1  day before his planned 
admission with a sudden headache. He had no history 
of head trauma and did not take any antiplatelet 
agents. Head computed tomography  (CT) revealed a 
right acute SDH adjacent to the tumor  [Figure  1b]. 
He underwent conservative initial management because 
he had no motor weakness and was neurologically 
intact other than a headache on admission. However, 
his headache suddenly worsened the next day, with 
associated left‑sided weakness. Head CT showed an 
increase in hematoma size and exacerbation of the 
midline shift  [Figure  1c]. Therefore, the removal of the 
SDH and tumor resection were performed emergently, 
with subsequent improvement of headache and motor 
weakness  [Figure  1d]. The intraoperative findings 
included metastatic invasion beyond the dura mater to as 
deep as the subdural space, and intratumoral hemorrhage 
that appeared to rupture in the direction of the subdural 
space. There was no apparent adhesion of the lesion 
to normal brain tissue  [Figure  2a]. The histological 
diagnosis was metastatic chondrosarcoma  [Figure  2b]. 
His postoperative course was uneventful, and he was 
discharged from our hospital 10  days after surgery. One 

month later, the resection of his residual tumor and 
cranioplasty were performed.

DISCUSSION

According to the brain tumor registry of Japan, 
the frequency of malignant calvarial metastasis is 
approximately 2% among the 14000 recorded metastatic 
brain tumors.[12] Furthermore, brain tumor metastasis from 
primary soft tissue malignancy has reportedly occurred in 
only 0.6% of 14000  cases.[11] Only one case of calvarial 
metastasis of chondrosarcoma has ever been reported.[6]

To date, there have been 6 reported cases of primary 
intracranial chondrosarcoma presenting with cranial 
hemorrhage.[1‑4,10,11] However, this is the first ever case 
report of a patient in whom a skull metastasis of 
chondrosarcoma presented as acute SDH. Acute SDH 
has reportedly developed from several other types of 
malignant lesions.[7] In the event of subdural invasion of 
a metastatic lesion, intratumoral hemorrhage may induce 
acute SDH, as in the present case. Hemorrhagic events 
are commonly observed in malignant brain tumors, such 
as high‑grade gliomas and metastatic tumors. The etiology 
of hemorrhages has been attributed to factors including 
hypervascularity, abundant neovascular proliferation, 
and necrosis.[13] Chondrosarcomas vary widely in their 
vascularity, and there is a close association between 
vascularity and the grade of malignancy.[9] Histopathologic 
analysis of this case revealed a grade  2 malignancy with 
normal vascularity. Other than normal vascularity, no 
other potential causes of intratumoral hemorrhage such as 
vascular proliferation or degenerative blood vessel changes 
were noted. Similar to our case, most previous reports 
of intracranial chondrosarcoma hemorrhage have had an 
unclear etiology. On the other hand, Jason reported an 
extracranial bleeding event in which of a patient with 

Figure  2:  (a) Intraoperative findings included subdural tumor 
progression and SDH adjacent to the tumor.  (b) Low‑power 
magnification of a hematoxylin and eosin‑stained section. Tumor 
(arrow head) invasion to the dura mater (*) and hemorrhage (arrow) 
were observed
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Figure  1:  (a) A gadolinium‑enhanced T1‑weighted magnetic 
resonance (Gd‑T1WI MR) image taken before scheduled surgery 
revealed the contrasted mass lesion on the left calvarium adjacent 
to normal brain with subdural invasion.  (b) Head computed 
tomography (CT) taken on the day of admission revealed right‑sided 
acute subdural hematoma (SDH). (c) Head CT performed before 
the urgent surgery revealed acute SDH with midline shift that 
indicated intratumoral hemorrhage of the calvarial metastasis. 
(d) Postoperative head CT showed the resected calvarial tumor 
and improvement of the midline shift
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a chest wall chondrosarcoma suffered a hemothorax.[5] 
Intratumoral hemorrhage of chondrosarcomas may not 
be rare. However, in the uncommon situation where 
chondrosarcoma development occurs in sites with enough 
space for hemorrhagic to spread expansion, such as the 
chest wall or calvarium, the symptoms of intratumoral 
hemorrhage may be more readily apparent.

Here, we report the first case of the calvarial metastasis 
of chondrosarcoma presenting with acute subdural 
hematoma. Despite the rarity of this event, a patient with 
a history of malignancy presenting with nontraumatic 
acute SDH should be examined for the intratumoral 
hemorrhage of skull metastasis in the differential 
diagnosis.
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