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Case Report

Intracystic Hemorrhage of the Middle Fossa Arachnoid
Cyst and Subdural Hematoma Caused by Ruptured

Middle Cerebral Artery Aneurysm

Dong Huang, Toshi Abe, Kazuyuki Kojima, Norimitsu Tanaka, Mitsuo Watauabe, Akio Ohkura, Hiroshi Nishimura,
Naofumi Hayabuchi, and Alexander M. Norbash

Summary: We report a case of a cerebral aneurysm arising
from the bifurcation of the left middle cerebral artery that
ruptured into a left middle cranial fossa arachnoid cyst,
associated with acute subdural hematoma. We discuss the
relationships of aneurysm, arachnoid cyst, and subdural
hematoma.

The most common cross-sectional imaging find-
ing expected with aneurysm rupture is ordinarily
subarachnoid hemorrhage. The intracranial cerebral
arteries mostly are contained in the subarachnoid
space; nevertheless, there are cases described in the
imaging literature of ruptured aneurysm resulting
in intracerebral parenchymal hematoma or subdural
hematoma (1–3). We report a case of a cerebral
aneurysm arising from the bifurcation of the left
middle cerebral artery, which is associated not only
with an acute subdural hematoma, but also suggests
hemorrhage into a left middle cranial fossa arach-
noid cyst.

Case Report
A 61-year-old woman came to the outpatient clinic of Koy-

anagi Memorial Hospital with an abrupt onset of a persistent
mild headache. She underwent CT study, which showed a focal
circumscribed hyperattenuating lesion in the left Sylvian fis-
sure without associated mass effect (Fig 1). Of note, no specific
evidence for subarachnoid hemorrhage was otherwise found.
A thin left convexity and tentorial subdural hernatoma also was
diagnosed at this time. At this point, in light of the hyperat-
tenuating focus in the left Sylvian fissure in concert with the
stated history, a partially thrombosed cerebral aneurysm ini-
tially was suspected. A CT examination had been performed
4 years prior to the stated admission and, according to the
report, depicted a left middle cranial fossa arachnoid cyst (Fig
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2). As a result of this additional history, follow-up MR im-
aging was suggested.

The following day, MR imaging and magnetic resonance
angiography (MRA) were performed. MR imaging revealed a
round lesion with regions of iso- and hyperintensity on Tl-
weighted images and hypointensity on T2-weighted images
(Fig 3A, B). This lesion was surrounded by a hypointense rim
on Tl-weighted images and fluid attenuation inversion recov-
ery (FLAIR) images (Fig 3C) corresponding with hyperintens-
ity on T2-weighted images, presumably representing subarach-
noid space CSF. MR imaging also revealed a hypoplastic left
temporal lobe, left temporal operculum, and left frontal oper-
culum. MR imaging also confirmed bilaterally thin-convexity
subdural hematomas (Fig 3D). MR angiography delineated a
presumed left middle cerebral artery aneurysm located at the
superior pole of the Sylvian fissure hematoma. Confirmatory
diagnostic angiography was performed and an anteriorly pro-
jecting cerebral aneurysm was confirmed in the suspected lo-
cation (Fig 4). Successful aneurysm clipping subsequently was
performed via a left pterional craniotomy under general anes-
thesia. The craniotomy revealed subdural hematoma arising
from the left temporal convexity and extending to the skull
base, and there was also intraoperative demonstration of ad-
hesion of sphenoid wing dura to the anterior wall of the arach-
noid cyst. After dissection and removal of the firm hematoma
in the arachnoid cyst, the dome of the aneurysm was exposed,
and the aneurysm dome was shown penetrating the medial wall
of the arachnoid cyst. The surgery at this point consisted of
opening the arachnoid cyst uneventfully to the suprasellar cis-
tern, and uncomplicated clipping of the aneurysm neck. The
patient was discharged 2 weeks later without any neurologic
deficits.

Discussion
Intracystic hemorrhage of the arachnoid cyst can

occur spontaneously (4). Previous reports have de-
scribed middle fossa arachnoid cysts with subdural
hematoma (5–9). This combination of diseases has
been explained conjecturally as possibly related to
the unsupported blood vessels that can be found sur-
rounding an arachnoid cyst, which are most likely
veins, and to the fragile surrounding supporting stro-
ma, or lack of it. These may bleed spontaneously or
after relatively minor trauma. As a result of this rel-
ative fragility, the injury may result in subdural he-
matoma or intracystic hemorrhage or both (4–6, 8).
Perhaps as supportive evidence of this conjectural
explanation is the fact that the incidence of subdural
hematomas associated with arachnoid cysts in the
middle fossa is higher than in other locations (5). In
seeking to explain this coexistence, the literature has
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FIG 1. A noncontrast CT shows a well-
circumscribed and rounded high-attenua-
tion area in the left Sylvian fissure without
clearly defined mass effect. This image de-
picts a thin crescent of surrounding CSF.

FIG 2. A noncontrast CT scan obtained 4
years prior to the current admission shows
an arachnoid cyst in the left middle cranial
fossa, without coexistence of the above-
shown hyperattenuating finding.

FIG 3. MR imaging after CT study.
A, MR imaging shows a marginally isoin-

tense and centrally hyperintense rounded
lesion on T1-weighted images, surrounded
by a clearly defined hypointense rim.

B, T2-weighted images depict the CT
hyperattenuating focus as a hypointense
lesion surrounded by thin marginal hyper-
intensity, which presumably is the CSF of
the subarachnoid space.

C, Fluid attenuation inversion recovery
(FLAIR) images help confirm the presence
of CSF surrounding the hypointense rim.
The marginal hyperintensity on T2-weight-
ed imaging most likely represents CSF in
light of the signal nulling, which is shown
on the FLAIR sequence, as one would ex-
pect to see in an area of simple fluid.

D, MR imaging depicts thin bilateral con-
vexity subdural hematomas as hyperin-
tense collections on the Tl-weighted im-
age. A hypoplastic left Sylvian fissure also
is noticed.

suggested that the described arachnoid cyst may en-
large over time as a result of expression/production
of fluid from the cyst walls and therefore the pos-
sible ensuing increased pressure may rupture into
the subdural space and manifest as a hematoma if
there is also accompanying vascular disruption (1,
2, 7).

An alternative mechanism has been suggested to
explain the coexistence of aneurysms and subdural
collections. A ruptured aneurysm may adjoin an ad-
herent arachnoid membrane and, as such, may bleed
directly into the subdural space through a local tear
in the arachnoid membrane resulting from increased

intravascular pressure and leading to a decompress-
ing rupture (1–3). An association between aneu-
rysm rupture and arachnoid cyst is rare. Only
three case reports were discovered of this associ-
ation from a comprehensive review of the litera-
ture in spite of the high independent incidence of
both processes. Two described cases were that of
subarachnoid hemorrhage accumulating within an
arachnoid cyst caused by a ruptured cerebral an-
eurysm (10, 11). The third case, and our presented
case, described an aneurysm ruptured directly into
the arachnoid cyst without definite subarachnoid
hemorrhage (12).
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FIG 4. A lateral view of the left internal carotid angiogram shows
an irregular anteriorly and laterally projecting aneurysm arising
from the left middle cerebral artery bifurcation.

It is our opinion that the aneurysm ruptured ini-
tially into the middle cranial fossa arachnoid cyst,
leading to increased pressure in the arachnoid cyst.
We believe that the high pressure of the arachnoid
cyst may very well have leaked to the subdural
space through closely opposed regions of arachnoid
and dura, such as may be found in a region of
arachnoid to dural adhesion. In summary, this is
the first reported case of a cerebral aneurysm rup-
turing into an arachnoid cyst, with adjoining for-
mation of an acute subdural hematoma, and under-
scores the myriad potential relationships between
the extra-axial and intravascular spaces.
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