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Distal Anterior Inferior Cerebellar Artery Aneurysm
Occult on Magnetic Resonance Angiography

One Month Prior to Rupture

—Case Report—
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Abstract

A 77-year-old man suffered subarachnoid hemorrhage due to a ruptured aneurysm of the distal anterior
inferior cerebellar artery (AICA). He had a history of hearing disturbance in the left ear for more than 3
years. Computed tomography on three separate occasions had found no abnormalities. One month
before the hemorrhage, he came to our outpatient service complaining of vertigo. Magnetic resonance
(MR) imaging and MR angiography detected no abnormality. Conventional angiography demonstrated
an aneurysm of 8 mm diameter in the distal AICA region after the hemorrhage. Filling and wash out of
the aneurysm sac by contrast medium was markedly delayed, which suggested that MR imaging had
failed to detect the flow void because of the slow blood flow in the dome. The aneurysm was clipped
successfully. He was discharged with mild dysarthria on the 33rd postoperative day. MR angiography
has limitations in detecting unruptured aneurysms and there is certainly a high risk group of false
negatives, including aneurysms located in the distal region of the main trunk.
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Introduction

Screening for unruptured cerebral aneurysms in the
general population is an important factor in deter-
mining the relative surgical risk vs. rupture rate in
the natural course. Magnetic resonance (MR) an-
giography is one of the most common methods used
for screening cerebral aneurysms, and is believed to
provide reliability for detecting aneurysms. The true
positive rate of detecting aneurysms by MR an-
giography is reported as 76–98%.7,12,18,20,25) However,
many of these studies were performed on a
preselected population of patients who were already
known to have cerebral aneurysms.5,19) Episodes of
subarachnoid hemorrhage or prior study by conven-
tional angiography are indicators of the presence of
an aneurysm. However, even with such strong suspi-
cion, MR angiography dose not provide a true posi-
tive rate of 100% for detecting aneurysms, indicat-

ing that the reliability for detecting aneurysms in the
screening population may be lower than expected.
Previously, subarachnoid hemorrhage has occurred
in several cases of aneurysms undetected by MR
angiography.16,24) The false negative rate of MR
angiography for detecting aneurysms in the screen-
ing population is unknown, and so the risk of
subarachnoid hemorrhage after false negative
findings remains unknown.

We report a case of unruptured aneurysm of the
distal anterior inferior cerebellar artery (AICA)
which was not detected by MR angiography per-
formed one month prior to hemorrhage manifesting
as vertigo. Such cases are important to estimate the
cost-benefit ratio of MR angiography screening for
detecting unruptured aneurysm.

Case Report

A 77-year-old man had been complaining of vertigo
for 1 year before he visited our outpatient clinic on
December 10, 2001. He had a history of progressive
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Fig. 1 T1- (1eft) and T2-weighted (right) magnetic
resonance images taken one month before
the onset of subarachnoid hemorrhage
demonstrating no flow void in the cerebel-
lopontine angle.

Fig. 2 Magnetic resonance angiograms, an-
teroposterior (left upper), lateral (left lower),
and axial (right) views, demonstrating no
aneurysm in the posterior circulation.

Fig. 3 Computed tomography scan on admission
showing subarachnoid hemorrhage,
predominantly around the basal cistern.

Fig. 4 Conventional angiograms, anteroposterior
view, demonstrating a distal type anterior
inferior cerebellar artery aneurysm. Wash
out of the contrast medium was markedly
delayed, suggesting that the arterial blood
flow was slow in the aneurysm sac.
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hearing disturbance in the left ear for more than 3
years. Computed tomography (CT) had been per-
formed in other hospitals three times over the previ-
ous few years, but none had revealed pathological
findings.

Neurological examination on his first visit to the
outpatient department revealed no neurological
signs such as trigeminal nerve paresis, facial nerve
paresis, nystagmus, or cerebellar signs, other than
deafness in the left ear. MR imaging and MR
angiography on that day demonstrated mild stenosis
of the left internal carotid artery of the neck, indicat-
ing atherosclerotic change, but no other pathologi-
cal findings (Figs. 1 and 2). Retrospective checking
of the film after the onset of subarachnoid hemor-
rhage 24 days later also found no other abnormali-
ties. The patient was given medical treatment for
vertigo. MR imaging and angiography used the

Shimadzu Epios 10 (Shimadzu Co., Kyoto), and the
parameters for MR angiography by the three-dimen-
sional time-of-flight (3-D TOF) method were: repeti-
tion time/echo time 37 msec/8.0 msec, matrix 256×
256, slice thickness 1.0 mm, flip angle 189, NEX 1,
slab thickness 51 mm, field of view 20 cm, and scan
time 4 min 52 sec.

Twenty-four days after the MR study, the patient
suffered sudden onset of headache and vomiting. On
admission, he was alert and no new cranial nerve
paresis was recognized. CT revealed subarachnoid
hemorrhage (Fig. 3) and cerebral angiography
demonstrated an aneurysm 8 mm in diameter locat-
ed on the meatal loop of the left AICA (Fig. 4). Slow
filling of the aneurysm sac and delayed stasis of the
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contrast agent were observed, suggesting relatively
slow arterial blood flow in the aneurysm sac.

The aneurysm was treated successfully via a left
suboccipital craniectomy. The aneurysm sac was
located between the facial nerve and the acoustic
nerve. The acoustic nerve was thin and pale,
explaining the deafness in the left ear. Dissection of
the aneurysm sac from the acoustic nerve was
difficult due to tight adhesion. The aneurysm was
trapped with aneurysm clips to avoid damaging the
nerve.

The postoperative course was uneventful. Ven-
triculoperitoneal shunting was performed and the
patient was discharged with mild dysarthria on the
33rd postoperative day.

Discussion

The incidence of distal AICA aneurysms is reported
to be 0.1–0.5% of all intracranial aneurysms.12,17)

Unruptured distal AICA aneurysms are associated
with hearing disturbance, facial nerve paresis, tinni-
tus, and vertigo.3,15,17) In our case, we explored other
etiologies such as ischemia and cerebellopontine an-
gle tumor, but did not suspect unruptured aneurysm
and thus did not perform conventional angiography
or 3-D CT angiography.

MR angiography did not detect the aneurysm in
our case, probably because of the slow blood flow in
the aneurysm sac. TOF MR angiography detects
complex and pulsatile blood flow, but the signal
tends to be less distinct from the surrounding tissues
as the flow rate diminishes.4,6,10) The progressive
saturation of slow-moving protons is responsible for
the decrease in signal intensity.22) TOF MR an-
giography has failed to demonstrate such aneurysms
in several cases.14,23) The true positive rate of detec-
tion of aneurysms on TOF MR angiography is
76–98%.7,12,18,20,25) The size of aneurysms and the
strength of the field are the important factors.13,21)

The 3-D phase contrast technique is superior to the
TOF method,9) with variable velocity sensitivity and
low sensitivity to saturation effects, but some
reports question this superiority.1,26) T2-weighted
MR imaging by either method is supposed to demon-
strate a flow void in the aneurysm sac if the
appropriate plane is obtained. However, slow flow
within the lumen may appear as a high signal inten-
sity on T2-weighted imaging, which is difficult to
differentiate from a thrombus2) as in the present
patient. We did not perform 3-D CT angiography
prior to the hemorrhage. The patient had symptoms
of hearing disturbance on the left. 3-D CT an-
giography could have demonstrated the aneurysm
sac if the posterior fossa region had been examined.

Similar cases of distal AICA aneurysm have been
reported previously, in which MR angiography
could not disclose a ruptured aneurysm of 3 mm di-
ameter.15) Conventional angiography has demon-
strated the disappearance of a ruptured distal AICA
aneurysm 8 days after the onset of hemorrhage,
which presumably reflected the slow blood flow of
the parent artery.8) Slow blood flow leading to non-
visualization of an aneurysm is often proposed for
giant aneurysms. However, aneurysms of the distal
type are another candidate. The presence of distal
aneurysms also receives less attention in analysis
of MR imaging. Therefore, distal unruptured
aneurysms remain undetected by MR angiography.

Besides the technical difficulty of detecting
aneurysms with slow blood flow, previous MR an-
giographical findings of false negative aneurysms
were characterized by the limitations in detecting
small aneurysms,24) overlapping of the images with
parent arteries,11,16) and the late formation of a de
novo aneurysm. Therefore, MR angiography screen-
ing has certain limitations. Evaluation of the cost-
benefit ratio of the treatment of unruptured
aneurysms should include these false negative cases
which may later manifest as hemorrhage.
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