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Coexistence of intracranial epidermoid tumor and
multiple cerebral aneurysms
A case report and literature review
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Abstract
Rationale: There were a few case reports concerning epidermoid tumor coexisted with multiple cerebral aneurysms. Here, we
present one case of coexistence of intracranial epidermoid tumor and multiple cerebral aneurysms and performed a literature review.

Patient concerns: A 42 years old male patient was admitted to our institution with complaints of headache and dizziness.

Interventions: The radiological examinations showed a hypointense lesion in the right parasellar and petrous apex region and an
ipsilateral saccular aneurysm originated from the M2–M3 junction of the right middle cerebral artery (MCA) and a saccular aneurysm
of the clinoid segment of right internal carotid artery (ICA).

Interventions: The patients underwent a right frontotemporal approach for removal of the epidermoid tumor and clipping of the
MCA aneurysm in one stage. The aneurysm located at the clinoid segment of ICA was invisible and untreated during operation.

Outcomes: No postoperative complications were found in the patient. The patient’s follow up after 5 years of surgical treatment
was uneventful, and the untreated aneurysm remains stable.

Lessons: The coexistence of intracranial epidermoid tumor and cerebral aneurysm is a rare event. The secondly inflammation in
cerebral arterial wall may be responsible for the aneurysm formation. Surgical treatment of the intracranial epidermoid tumor and
cerebral aneurysm repair may be an optimal scheme in one stage.

Abbreviations: 3D-DSA = three-dimensional digital subtraction angiography, CT = computed tomography, GH = growth
hormone, ICA= internal carotid artery, IGF-1= insulin-like growth factor 1, MCA=middle cerebral artery, MRI=magnetic resonance
imaging, SAH = subarachnoid hemorrhage.
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1. Introduction

Cerebral aneurysms are seldom associated with primary
intracranial tumor, which were reported in a wide range of
tumor types, including meningioma,[1] glioma,[2,3] pituitary
adenoma,[4] arachnoid cyst,[5] craniopharyngioma,[6] lympho-
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ma, and dermoid tumor. It is estimated that the frequency
of the association of primary brain tumor with intracranial
aneurysm is approximately 1%.[10–13] The most common tumor
coexisted with cerebral aneurysm was meningioma.[1] And there
were a few case reports concerning epidermoid tumor, which is
relatively a rare and congenital cystic lesion, coexisted with
multiple cerebral aneurysms.[14–16]

We present 1 case of coexistence of epidermoid tumor and
multiple cerebral aneurysms admitted to our institution, and a
right frontotemporal approach and was chosen as surgical
approach for removal of the epidermoid tumor and the middle
cerebral artery (MCA) aneurysm repair in one stage. The
aneurysm located at the clinoid segment of internal carotid artery
(ICA), however, was invisible and untreated during operation,
and its morphology in 5-year follow up remained stable.
2. Case report

The study protocol was approved by the ethics committee of the
First Affiliated Hospital of Fujian Medical University. A 42 years
old male patient was admitted to our institution with complaints
of headache and dizziness for 1 month. Physical and neurological
examinations showed no anomalies, there was no history of
smoking, hypertension, diabetes, endocrine dysfunction, seizure,
or physical disability at the time of admission. There was no
abnormal in blood test and no endocrine dysfunction in
laboratory investigations. Brain computed tomography (CT)
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and magnetic resonance imaging (MRI) examinations showed a
hypointense lesion in the right parasellar and petrous apex region
(Fig. 1A–F), and the lesion was extended to lateral wall of the
sphenoid sinus. Three-dimensional digital subtraction angiogra-
phy (3D-DSA) examination was performed to clarify the
relationship between the tumor and ICA, and the images
demonstrated an ipsilateral saccular aneurysm originated from
the M2–M3 junction of MCA and a saccular aneurysm of the
clinoid segment of right ICA (Fig. 1G–I).
Two days after admission, the patients underwent a right

frontotemporal approach for removal of the epidermoid tumor
and clipping of the cerebral aneurysm in one stage. The patient
underwent thorough surgical planning that the aneurysm of
M2–M3 junction of MCA should be firstly clipped to prevent
intraoperative premature rupture of aneurysms before the
epidermoid tumor was dissected. After sylvian fissure dissection
and exposure of the aneurysm and its parent artery in the
Figure 1. Brain CT and MRI examinations showed a hypointense lesion in the
demonstrated an right saccular aneurysm (arrow) originated from the M2–M3 junc
internal carotid artery (ICA) (G–I). Postoperative CT and 3D-CTA images (J). The dia
CTA images showed the morphology of the untreated aneurysm of the clinoid segm
demonstrating the relative position between the epidermoid tumor and the untre
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M2–M3 junction of MCA, strong adhesion of the unruptured
aneurysm’s dome to neighboring arachnoid membrane was
revealed. Ultimately, the aneurysm was clipped successfully.
After dissection of the arachnoid membrane of the right carotid
cistern, a thin capsule of tumor which located in the right
parasellar and petrous apex region was seen, and the capsule was
strongly adherent to the surface of the right ICA. After the tumor
capsule was incised, it was found that there was fluffy, white,
waxy material in the tumor, which was avascular and lipid like in
structure. Finally the tumor was removed with gentle dissection
from the right parasellar and petrous apex region successfully.
The aneurysm located at the clinoid segment of ICA, however,
was invisible during operation, and it remained untreated.
No intracranial hemorrhage was detected on postoperative

brain CT scan. No postoperative complications were found in the
patient. The diagnosis of epidermoid tumor was confirmed by
pathologic examination, and microscope shows a few lympho-
right parasellar and petrous apex region (A–F). DSA and 3D-DSA images
tion of the right MCA and a saccular aneurysm of the clinoid segment of right
gnosis of epidermoid tumor was confirmed by pathologic examination (L). 3D-
ent of right ICA remained stable 3 times in 5-years follow-up (M–O). Illustration

ated aneurysm (P).
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cytes infiltration into the capsule (Fig. 1L). The patients were
discharged on the seventh day postoperatively. Brain MRI
examination showed no recurrent tumor 3 months and 1 year
after surgery. The patient’s follow up after 5 years of surgical
treatment was uneventful, and the morphology of the untreated
aneurysm located at the clinoid segment of ICA remained stable
(Fig. 1M–O).
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3. Discussion

Coexistence of primary intracranial tumor and cerebral aneu-
rysm is a rare finding, which was first reported by Pia et al.[12]

Along with the development of neuroimaging technology and
microsurgical techniques for central nervous system, which is
widely used and facilitate the detection of cerebral aneurysms, the
incidence of cerebral aneurysm associated with intracranial
tumor is approximately 1%.[10–13]

Intracranial epidermoid tumor, also known as cholesteato-
mas and pearly tumor, is congenital benign lesion and account
for approximately 0.1% of all intracranial space occupying
lesions. The coexistence of intracranial epidermoid tumor and
unruptured/ruptured cerebral aneurysm is a rare event, only 4
cases aged 45 to 71 years have been reported in English
literature since 1981 (Table 1).[14–17] the clinical manifestations
can be divided into the following 4 categories according to the
literature: asymptomatic; intracranial mass effect (e.g., head-
ache, visual field defect, hemidysesthesia, and/or hypopituita-
rism); subarachnoid hemorrhage (SAH) (e.g., headache,
nausea, vomiting, and/or loss of consciousness); intracranial
mass effect and SAH. Two patients in the reported literature
were admitted to the hospital because of SAH, and all 4 patients
suffering from intracranial space-occupying lesions were
presented. Three epidermoid tumors were located in the
parasellar or suprasellar cistern, and 1 located in the right
frontal and temporal region. There were no endocrine
dysfunction in any of the four patients, and the aneurysms
associated with epidermoid tumor were located in the anterior
circulation. It is worth noting that clinical doctor will pay more
attention to the epidermoid cyst when the unruptured aneurysm
is asymptomatic, and the coexistence of cerebral aneurysm and
intracranial tumor will be ignored. The missed diagnosis,
therefore, is most likely to occur in the absence of cerebrovas-
cular examination because of the low incidence of coexistence
of the 2 lesions, and people will recognize that it is an accidental
phenomenon, cerebrovascular examination is “excessive” and
will increase medical expenses.
So far the question whether the formation of cerebral aneurysm

is associated with intracranial tumor has not been satisfactorily
answered. Several hypotheses have been proposed to explain the
possible pathogenesis: Abundant vascular supplies of intracranial
tumor results in an increase of directional blood flow, then the
hemodynamic stress on a small segment of cerebral arterial wall
have a role in the initiation process of aneurysm formation.[18–21]

Growth hormone (GH) or insulin-like growth factor 1 (IGF-1)
affects the cerebral vascular wall and plays a role in the formation
of aneurysm in patients with pituitary adenomas.[22,23] The direct
invasion and erosion of the vascular wall by tumor cells led to the
formation of aneurysm.[3,24,25] However, epidermoid tumor is
avascular, and there does not exist hemodynamic stress and
hormonal effects contributing to the intracranial aneurysm
formation. And the epidermoid tumor cell seldomdirectly invaded
adjacent vessels. Thus, the above hypotheses cannot help explain
mechanism of the aneurysm formation in epidermoid tumor.
3
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Pathology showed that epidermoid tumor has a focal fibrous
scars,[26] which may be strong adhesion to the surrounding
neurovascular structures.[27] And the strong adhesion will lead to
incomplete removal of the epidermoid tumor.[28] The reason for
the above is that there exists an inflammation process in the
epidermoid capsule, which has been confirmed by Bennett’s
findings.[29] All of those patients in the reported literature was
found that the adjacent blood vessels were surrounded by the
epidermoid tumor, and the aneurysms were close or clung to the
capsule of the epidermoid tumor which firmly adhered to the
vessel during operation (Fig. 2).[14–17] We, therefore, speculated
that the close anatomical correlation between inflammatory
capsule and cerebral artery were contributed to the development
of the cerebral aneurysm in this case, the coexistence of
intracranial epidermoid tumor and multiple cerebral aneurysm
was not as an “accidental” phenomenon.[9] Furthermore, A
direct evidence for inflammation was that a few lymphocytes
infiltration into the capsule found by pathologic examination.
However, the formation of the MCA aneurysm in this case was
far away from the capsule of the tumor cannot be fully explained
from the above viewpoint. An indirect evidence of aseptic
inflammation in this case was the strong adhesion of the
unruptured aneurysm’s dome to neighboring arachnoid mem-
Figure 2. (A) Illustration demonstrating the relative position between the epidermo
Kuwabara H, et al. Rupture of an aneurysm into a parasellar epidermoid cyst: ca
relative position between the epidermoid tumor and the aneurysm in CT image from
an aneurysm of the anterior communicating artery. Neurosurgery. 1988;23:392–3
tumor and the aneurysm in MRI image from the paper “Schonauer C, Parlato C, Mo
of intracranial carotid bifurcation. Acta Neurochir (Wien). 1999;141:325–326.” (D) Illu
the aneurysm in MRI image from the paper “Kurt G, Cemil B, Çelik B., et al. Associat
bifurcation and anterior communicating artery. J Neurol Sci. 2010;27:482–486.”
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brane was revealed. They, thus, also indirectly supports the
hypothesis that the inflammatory response could lead to the
formation of aneurysm,[30] which need to be further confirmed by
direct evidence from pathology and immunology.
The intracranial epidermoid cysts in the 4 cases of the literature

and our case occur above the tentorium, whose common
locations are the parasellar, suprasellar, or sellar region. And
we, therefore, recommend that cerebrovascular examinations
should be carried out to rule out the possibility of the coexistence
of cerebral aneurysm when epidermoid cysts occur above the
tentorium. Surgical management in one stage for epidermoid
cysts and aneurysm clippingmay be the preferred treatment when
epidermoid cysts located on ipsilateral side to the coexisting
aneurysm. If epidermoid cysts locate on contralateral side, there is
still the possibility that they be treated in one stage.[31,32] or the
coexisting aneurysm should be treated before removal of
epidermoid cysts.
4. Conclusions

The coexistence of intracranial epidermoid tumor and cerebral
aneurysm is a rare event. Clinical manifestations of their
coexistence were cause by the space occupying of tumor or/
id tumor and the aneurysm in CT image from the paper “Sakaki S, Matsuo Y,
se report. J Neurosurg. 1981;55:629–632.” (B) Illustration demonstrating the
the paper “Goodman ML, Nelson PB. Association of an epidermoid tumor with
95.” (C) Illustration demonstrating the relative position between the epidermoid
raci A, et al. Association of an epidermoid tumour with a contralateral aneurysm
stration demonstrating the relative position between the epidermoid tumor and
ion of an epidermoid tumour with ipsilateral aneurysms of middle cerebral artery
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and the rupture of the aneurysm. The secondly inflamma-
tion in cerebral arterial wall may be responsible for the cerebral
aneurysm formation. Surgical treatment of the intracranial
epidermoid tumor and cerebral aneurysm repair may be an
optimal scheme in one stage.
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