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A 47-year-old man presented with a subarachnoid hemorrhage (SAH) and right cerebellar hematoma was referred for evaluation. Cerebral
angiography revealed a distal anterior inferior cerebellar artery (AICA) aneurysm associated with an arteriovenous malformation (AVM).
Successful obliteration and complete removal of the aneurysm and AVM were obtained using transcortical approach under the guidance of
neuronavigation system. The association of a peripheral AICA aneurysm and a cerebellar AVM by the same artery is unique. The reported cases
of conventional surgery for this disease complex are not common and their results are variable. Less invasive surgery using image-guided
neuronavigation system would be helpful and feasible for a peripheral aneurysm combining an AVM of the posterior fossa in selective cases
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INTRODUCTION

Distal anterior inferior cerebellar artery (AICA) aneurysms
are very rare3,8). Aneurysms associated with an arteriovenous
malformation (AVM) fed by the same arterial trunk repor-
tedly account for only 2.8 to 9.3% of all cerebral AVMs4,13).
Cases of peripheral AICA aneurysms associated with an
AVM are also very rare, and most cases of the combination
of the two malformations have been treated using various
surgical approaches, depending on their location and neuro-
vascular intimacy with the brain stem1,6-8,10,11,14,16). In this
paper, the authors report the usefulness of a cerebellar trans-
cortical approach performed with the assistance of image-
guided neuronavigation in order to verify the exact location
of the aneurysm accompanied by an AVM and to simul-

taneously remove them using a less invasive procedure. 

CASE REPORT

A 47-year-old man was transferred to our hospital with a
history of sudden headache and dizziness. Computed
tomographic scan showed an subarachnoid hemorrhage
(SAH) and hematoma in the right cerebellum (Fig. 1).
Brain magnetic resonance imaging revealed a tangled signal
void in the peripheral portion of the right cerebellar hema-
toma (Fig. 2). Angiography revealed a 7-mm sized saccular
aneurysm of the right distal AICA and a 12-mm sized
AVM nidus located distally from the aneurysm and fed by
the same artery with a single draining vein (Fig. 3). Due to
the distal location of the AICA aneurysm, which was a
strong indication of the source of the SAH and cerebellar
hematoma, in addition to its favorable dome-to-neck ratio,
endovascular coil embolization was performed but failed
because the aneurysm was too distal from the vertebro-
basilar trunk. Microcatheter navigation was also too difficult
to perform due to the acute angulation between the AICA
and basilar artery. Several gentle trials of navigation through
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the AICA were carried out using both microwire-guided
and flow-directed microcatheters but caused a significant
vasospasm in the proximal AICA and basilar artery (Fig. 4),
followed by an unstable fluctuation in blood pressure.
Because the AICA in our patient supplied not only the
territory of the AICA, but also the territory of the ipsilateral
posterior inferior cerebellar artery (PICA), saying the

AICA-PICA common trunk, serious damage could occur
even with subtle complication in the proximal AICA during
endovascular therapy. Thus, any further manipulation
involving an endovascular approach was abandoned, and
the patient was scheduled to undergo a subsequent neck
clipping and nidus resection with a craniotomy. Surgical
clipping of the distal AICA aneurysm and AVM resection
were performed via a unilateral retrosigmoid suboccipital
approach. A modified three-quarter position was used, and
several fiducial markers were attached to the surface of the
parieto-occipital scalp in order to verify the exact location
of the cerebellar hematoma that overlaid both the aneurysm
and AVM. A right-sided lateral retrosigmoid suboccipital
bone flap was made, and the dura was opened. The AICA
proximal to the aneurysm and its lowest part were found
using a navigation wand following the partial removal of
the cerebellar hematoma (Fig. 5). The AICA was then
followed to the periphery until the neck of aneurysm was
exposed with minimal brain retraction. After applying a
temporary clip to the AICA, less than 10 minutes in each
three temporary placements of clip, and performing a careful
neck dissection, the neck of the aneurysm was clipped with
a straight clip. A portion of the AVM nidus medial to the
clipped aneurysm was exposed and removed following
circumferential dissection and careful coagulation. Finally,
the draining vein was closed after the total removal of the
nidus. The postoperative course was uneventful, and posto-
perative angiography showed neither aneurysm nor AVM
nidus (Fig. 6). The patient was discharged after a short
hospital stay, and he is doing well during the 25-month
follow-up.

DISCUSSION

Aneurysms of the peripheral AICA are quite rare, with an
incidence of 0.0003-0.5%3). They tend
to occur predominantly in the meatal
segment or dorsolateral branch of the
AICA2), and their occurrence in associa-
tion with a high-flow lesion, such as an
AVM or cerebellar hemagioblastoma,
has scarcely been reported1,6-11,14,16).
The association of a distal AICA an-
eurysm with an AVM fed by the same
artery has been described in only 11
cases elsewhere1,6-8,10,11,14,16).

The clinical presentation of distal
cerebral aneurysms usually includes
sudden-onset SAH or the gradual
onset of cerebellopontine angle signs,
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Fig. 2. Axial T1-weighted (A) and T2-weighted (B) magnetic resonance
image showing tangled signal voids (arrows) near the right cerebellar
hematoma.
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Fig. 3. Right vertebral angiogram anteroposterior (A) and lateral (B) image revealing a distal anterior
inferior cerebellar artery (AICA) aneurysm (arrow) associated with an arteriovenous malformation (AVM)
nidus (arrowhead) with a draining vein (broken arrow) into the sigmoid sinus that was located distal to the
AICA aneurysm. Note the clear relationship between a flow-related AICA aneurysm and cerebellar AVM
shown by the reconstruction image of 3D rotational angiogram (C).
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Fig. 1. Computed tomography at admission showing a subarachnoid
hemorrhage under the falcotentorium (A), subdural (arrow) and subcortical
(arrowhead) hematoma in the right cerebellum (B).
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less frequently, including facial nerve paresis and hearing
disturbance, depending on their location. With the excep-
tion of post-traumatic or mycotic aneurysms, the pathoge-
nesis of distal cerebral aneurysms remains unclear; however,
it is known that increased blood flow through a blood
vessel causes a certain hemodynamic burden to the vessel
wall and in turn stimulates the formation of an aneurysm
on that vessel. The association of a cerebral aneurysm of the
feeding artery with an AVM, especially infratentorial
AVMs, is a well-known phenomenon15,17,18). Increased blood
flow in the common trunk and a distal AVM may stimulate
the formation of a flow-related aneurysm. Surgical treat-
ment should be directed towards the pathology responsible
for the hemorrhage and asymptomatic vascular malfor-
mation. The treatment of either an aneurysm or AVM
alone may cause the remaining lesion to bleed due to hemo-
dynamic changes11,15). Some authors have recommended
that the symptomatic lesion, if determined, should be
treated first and that simultaneous exclusion of both the
aneurysm and the malformation can be undertaken when-
ever it is possible to safely do so during the same operation
without unreasonably increasing the risk of the procedure5). 

The surgical management of AICA aneurysms is complex
due to their location and close relationship to the brain
stem and lower cranial nerves. The reported complication
rate reaches almost 60% with various surgical approaches,
even in the hands of experts in the field of microvascular
surgery8). Most of the surgical series in the literature used a
retrosigmoid approach or some form of skull-based surgery,
especially when the AICA aneurysm was located in the
anterolateral portion of the brain stem1,2,7,8,10,11,14,16). The
retrosigmoid suboccipital approach is typically recom-
mended for the treatment of distal aneurysms and their
associated AVMs because the petrous surface of the cere-
bellar hemisphere provides an appropriate surgical corri-
dor8,11,16). In our case, the authors used a distinguished
cerebellar transcortical approach and used a novel neurona-
vigation system to achieve an accurate trajectory in accor-
dance with the removal of the pre-existing cerebellar clot.
With this method, a peripheral aneurysm and its parent
artery, the AICA, were exposed easily after the partial
removal of the hematoma without brain retraction. The
usefulness of recent advances in neuronavigation techno-
logy in the management of skull base tumors and of vas-
cular lesions has been recently presented12,19). To the best of
the authors’ knowledge, this is the first report to describe
the usage of an image-guided neuronavigation system when
performing aneurysm clipping and resection of an associated
AVM via a transcortical approach. Blind removal of a
cerebellar hematoma can cause the peripheral aneurysm

Distal AICA Aneurysm Accompanying AVM | SH Lee, et al.

579

Fig. 6. Postoperative right vertebral angiogram anteroposterior (A) view and
lateral (B) none-subtracted view showing neither distal anterior inferior
cerebellar aneurysm nor an associated arteriovenous malformation. Arrow in
(B) indicates a surgical clip.   
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Fig. 5. The photograph obtained during the image-guided neurosurgery
showing the target entry to the vascular pathology in the right cerebellum
pointed out by a navigation wand (dotted cross to the skull and cross to the
malformation).  

Fig. 4. Right vertebral angiogram during the endovascular neurointervention
showing a severe vasospasm (arrows) in the proximal part of the anterior
inferior cerebellar artery due to the heavy tension caused by microcatheter
manipulations. 



that was hidden behind the clot to rupture prematurely.
Image-guided neurosurgery with the use of a neuronaviga-
tion system may effectively minimize the unpredictable
risks associated with blind removal and could be used to
tailor the surgical corridor when properly applied to the
patient.

CONCLUSION

The authors present a case of ruptured distal AICA aneu-
rysm associated with an AVM. This phenomenal peripheral
aneurysm was believed to be a flow-related aneurysm, and
both the aneurysm and AVM were totally excluded from
the cerebellar circulation via a transcortical approach under
the guidance of a neuronavigation system. The effectiveness
and feasibility of the use of advanced neuronavigation
technology for peripheral cerebrovascular lesions should be
the focus of future investigations in a larger series of cases.  
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