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ventricles (Fig. 1A). Many dots of low density that were sus-
pected fat droplets were scattered in the basal cistern and sub-
arachnoid space of both hemispheres (Fig. 1B). A 43×21 mm 
sized, oval shaped, and very low density mass was evident in 
the right temporal pole and frontal base. The mass compressed 
the frontal and temporal lobe and extended to the anterior horn 
of the right lateral ventricle through the frontal lobe. The size of 
the lateral ventricle was slightly increased. Magnetic resonance 
imaging (MRI) showed mainly high signal intensity in T2 and 
T1 weighted image (WI) without enhancement effect with gad-
olinium and no high signal intensity in T2WI surrounding the 
mass, which was thought to be cerebral edema (Fig. 2). The 
mass did not show a restricted pattern in diffusion WI. Scattered 
spots of high signal intensity on T1WI were found in the cere-
bral sulci of both hemispheres. On 3-dimensional cerebral an-
giography, a small, saccular, and superiorly directional aneu-
rysm with a daughter sac was interpreted in the bifurcation of 
the right internal carotid artery (Fig. 3). No other vascular ab-

INTRODUCTION

Intracranial dermoid cyst is a rare brain tumor that is a devel-
opmental malformation originating from ectopic cell arrest that 
causes a secondary defect in neural tube formation. Brain tu-
mors associated with cerebral aneurysm have been reported 
occasionally, however, there is only one reported case of de-
layed formation of cerebral aneurysm after rupture of a der-
moid cyst1,7,14). Furthermore, although many cases of spontane-
ous rupture of an intracranial dermoid cyst have been described, 
there are no reports of association with ruptured cerebral aneu-
rysm2,6,10,18). We present an interesting case of coexistence of in-
tracranial dermoid cyst and cerebral aneurysm that resulted in 
a ruptured dermoid cyst.

CASE REPORT

A 50-year-old man was admitted to the hospital with a stu-
porous mental state after the sudden onset of a severe headache. 
A focal neurologic deficit was not found and the brain stem re-
flex was intact. The patient did not have a previous history of 
headache or other symptoms and signs before admission. There 
was no history of hypertension or diabetes mellitus.

A computed tomographic (CT) scan revealed a subarachnoid 
hemorrhage in the basal cistern and a hematoma in both lateral 
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Fig. 1. Computed tomographic scan showing a subarachnoid hemor-
rhage in basal cistern and a mass in the right temporal pole and frontal 
base (A). hematoma in both lateral ventricles and scattered fat droplet in 
subarachnoid space of both hemispheres (B). 

BA



454

J Korean Neurosurg Soc 50 | November 2011

contained 200 WBC count, 284 mg/dL 
protein, and 37 mg/dL glucose. No 
growth of pathogen was detected in CSF 
and serum culture. The patient’s symp-
toms and signs were improved with only 
steroid administration. Conventional 
angiography on the 29th postoperative 
day revealed the secured aneurysm and 
no other vascular lesion. Three months 
after the operation there was no recur-
rence of the cyst on CT scan despite the 
existence of fat droplets in the subara-

choid space of hemisphere.

DISCUSSION

Intracranial dermoid cysts are rare benign neoplasms that are 
usually located midline and are caused by embryological mal-
formation during development of the neural tube between the 
third and fifth weeks. The cysts are lined by squamous epitheli-
um and contain skin appendages such as hair follicles, seba-
ceous glands, nails, and teeth. The mass enlarges as a result of 
its increased content of glandular secretions and epithelial des-
quamation, and as the mass grows many symptoms develop 
due to the compressed neural structure. On CT scan, dermoid 
cysts occasionally show fluid content and very low density due 
to lipid materials. Marked high signal intensity of T1WI with-
out enhancement and iso- or hyperintensity on T2WI is usually 
demonstrated on MRI2,6,8,10,18). The lesion may have a calcifica-
tion area. The differential diagnoses to consider on radiological 
findings are craniopharyngioma, epidermoid cyst, arachnoid 
cyst, teratoma, and lipoma. The treatment of choice is total sur-
gical resection with careful dissection between the cyst capsule 
and neurovascular structure.

Spontaneous rupture of dermoid cysts develops occasionally 
as a result of tumor growth caused by increased content. How-
ever, rupture of the cyst due to external factors such as a closed 
head injury has been reported and can also occur as a result of 
vascular lesions, similar to our case13). The clinical manifesta-
tions of a ruptured dermoid cyst are sudden headache, seizure, 
embolic events, visual disturbance, and rarely no symptoms. On 
image study, the diagnosis of rupture is typically confirmed by 
dot-like lesions in the subarachnoid space5,19). Rupture of the 
cyst can also lead to fatal chemical meningitis9). Treatment of a 
ruptured dermoid cyst involves surgical removal of the main 
mass and scattered fat droplets in the subarachnoid space, and 
administration of intravenous steroids. At the 7th postoperative 
day, our patient had signs of meningeal irritation and febrile 
sense. The CSF profiles indicated chemical meningitis by the el-
evated WBC count and protein, and decreased glucose. There 
was no growth of pathogen in CSF and serum culture, and oth-
er laboratory studies were within normal range except for mild 
leukocytosis. The patient recovered from chemical meningitis 

normality such as stenosis or vasospasm was observed.
Emergency removal of the mass and clipping of the aneurysm 

were performed via the trans-sylvian approach by pterional cra-
niotomy. When the dura mater was opened, many fat droplets 
floated in the subarachnoid space of the hemisphere (Fig. 4A). 
After dissection and opening of the sylvian fissure, internal de-
compression of the mass was performed followed by dissection 
of the arachnoid membrane from the tumor capsule and adja-
cent cerebral vessel. The mass was very soft and yellowish on 
the microscopic field. Subcutaneous appendages such as hair, 
keratinous material, and fat were present in the mass contents. 
After partial resection of the mass and complete dissection of 
the tumor capsule, strong adhesion between the tumor capsule 
and aneurysm wall could be seen; however, the aneurysm was 
not encased by the tumor capsule. After carefully resolving the 
adhesion between the mass capsule and aneurismal wall, we 
could safely clip the aneurysm neck (Fig. 4B). The main mass 
was removed en bloc, and then the remnant and extended mass 
in the right lateral ventricle was pulled totally through the fron-
tal base opening created by rupture of the tumor. The final 
pathological diagnosis was confirmed as typical dermoid cyst 
(Fig. 5).

Postoperatively, the patient gradually recovered his mentality 
to a drowsy state after 4 days and a focal neurologic deficit was 
not found. On the 7th day after the operation, the patient expe-
rienced a febrile sensation and severe neck stiffness. The CSF 

Fig. 2. High signal and oval mass to compress frontal and temporal lobe reveals in T2 (A) and T1WI 
(B), extended mass without enhancement to the anterior horn of right lateral ventricle through the 
frontal lobe shows on gadolinium enhanced T1WI (C).  WI : weighted image.

A B C

Fig. 3. Three-dimensional cerebral angiography demonstrating a small, 
saccular, and superiorly directional aneurysm with a daughter sac in bi-
furcation of right internal carotid artery.
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after 6 years. This report proposed strong adhesion resulting 
from the inflammatory response of the tumor capsule as a pos-
sible pathogenesis. For other tumors, many hypothesis have 
been proposed : 1) mechanical effect of increased blood flow 
due to a higher blood supply to tumors such as meningioma 
and glioma, 2) atherosclerotic and generative changes caused by 
direct hormonal effects of acromegaly and indirect hormonal 
effects of hypertension and diabetes mellitus, 3) direct and ac-
tual metastasis of the tumor to the blood vessel wall4,12,15,17,20). 
However, the exact pathogenesis of aneurysm formation related 
to tumor remains still obscure. Because the dermoid cyst was 
an avascular tumor with a benign nature pathologically and our 
case was a same finding, pathogenesis methods involving high 
blood flow and metastasis to vessel wall are not relevant. In the 
operative field, the cyst and cerebral aneurysm showed strong 
adhesion, therefore direct mechanical effects of the capsule wall 
on the cerebral vessel wall might have contributed to develop-
ment of the aneursym.

The initial symptoms at presentation of patients with tumor 
and aneurysm are important for diagnosis and management. 
From a review of the literature, most patients with coexistence 
of tumor and aneurysm have symptoms caused by the tumor; 
only 22% of patients complained of subarachnoid hemorrhage 
due to aneurysm rupture14). For patients with symptoms of the 

with only steroid administration. 
In previously described cases of ruptured dermoid cyst, cere-

bral vasospasm was reported occasionally and many probable 
pathogeneses of this phenomenon were discussed3,11,16). When a 
dermoid cyst is ruptured, fat droplets from the cyst contents 
spread throughout the subarachnoid space and ventricle. Direct 
irritation of the cerebral vessel wall by these lipid substances 
could result in vasospasm. Increased intracranial pressure or 
mechanical irritation of the cyst wall by the vessel wall was also 
discussed. Fortunately, our patient had no ischemic symptoms 
and signs, and was shown to lack silent cerebral vasospasm by 
angiography at pre- and postoperative periods.

Many cases of brain tumor coexisting with cerebral aneurysm 
have been reported previously4,7,14,15). A review of the literature 
showed that the incidence of presentation with brain tumor and 
cerebral aneurysm was approximately 0.2% to 1.1%. The high-
est incidence was found in meningioma, glioma, and pituitary 
adenoma, and the most commonly involved cerebral vessel was 
the internal carotid artery14). This study was designed to com-
pare two groups of tumor, convexity and basal tumor. In the 
convexity tumor group, the most commonly involved cerebral 
vessel was the middle cerebral artery, followed by the anterior 
cerebral artery. In contrast, the basal tumors were more likely to 
be associated with the internal carotid artery than other tumor 
locations. In our case, the dermoid cyst was located in the basal 
portion and the aneurysm was found on the internal carotid ar-
tery, similar to the previous study. Considering the locations of 
the tumor and cerebral aneurysm, we could speculate that a 
possible factor influencing aneurysm formation was a direct ef-
fect of the tumor on the adjacent cerebral artery.

Although there is only one reported case of a dermoid cyst 
associated with unruptured cerebral aneurysm, many cases of 
other intracranial tumors have been reported and discussed 
with respect to the possible pathogenesis of aneurysm forma-
tion4,12,14,15). A previous study of a dermoid cyst by Ahmad et al.1 
reported spontaneous rupture that was not caused by a ruptured 
cerebral aneurysm. Although the cerebral aneurysm was not 
diagnosed at the time of rupture of the cyst, the saccular aneu-
rysm was found during surgery for removal of the dermoid cyst 

Fig. 5. The cyst consists of keratinized squamous epithelium, hair folli-
cles and abundant sebaceous glands (H&E, ×100).

Fig. 4. Intraoperative photographs. A : Many floated fat droplets in the subarachnoid space of temporal lobe and sylvian fissure. B : Complete oblitera-
tion of aneurysm in bifurcation of internal carotid artery was performed by clipping after removal of main mass on basal portion.
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tumor, cerebral aneurysm can be missed without further evalu-
ation such as angiography, especially in basal tumors. As our 
patient was admitted with symptoms of a ruptured aneurysm, 
we could treat the two different diseases in an informed way be-
fore the operation. Otherwise, we would incur the risk of a rup-
tured cerebral aneurysm during removal of the tumor.

CONCLUSION

Among intracranial tumors, the dermoid cyst is an uncom-
mon benign neoplasm, and its association with cerebral aneu-
rysm is very rare. We experienced a case in which rupture of ce-
rebral aneurysm resulted in a ruptured intracranial dermoid cyst. 
Although many hypotheses have been proposed for other tu-
mors, the relationship between the mass and aneurysm forma-
tion is unclear. Considering the incidence and probable patho-
genesis, it is likely that the brain tumor and adjacent cerebral 
aneurysm have a close relationship, especially direct mechani-
cal effects of the capsule wall on the cerebral vessel wall in our 
case. Therefore, it is important to consider the possibility of an 
associated vascular lesion, and evaluation of the cerebral artery 
is needed in brain tumors of the basal portion.
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