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BACKGROUND Normal posterior inferior cerebellar artery (PICA) anatomy is highly variable, but bihemispheric PICA crossing the midline to supply
the vascular territory of bilateral cerebellar hemisphere is rare. Herein, the authors reported a rare case of ruptured aneurysm that was associated with
bihemispheric PICA and successfully treated endovascularly.

OBSERVATIONS A 46-year-old woman presented with sudden headache and loss of consciousness because of an intraventricular hemorrhage due
to a ruptured aneurysm that was associated with the bihemispheric PICA. Angiography revealed that the aneurysm was located at the bifurcation
between the bihemispheric PICA and the bilateral distal PICA. The ruptured aneurysm was successfully occluded using coil embolization, which
preserved the parent artery with no procedural-related complication.

LESSONS To the best of the authors’ knowledge, this was the first report of a ruptured aneurysm associated with bihemispheric PICA being
successfully treated endovascularly. Aneurysm formation may be accelerated by hemodynamic stress and vascular fragility. For neurosurgeons and
neurointerventionalists, it is important to understand the anatomical variation of PICA, especially bihemispheric PICA, which is a potential risk factor for
a fatal stroke.
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Aneurysms of the posterior inferior cerebellar artery (PICA) are
uncommon, accounting for 0.49% to 3% of all intracranial aneur-
ysms.1,2 Most PICA-related aneurysms occur at the junction of the
vertebral artery (VA) and PICA. Aneurysms arising from the distal
PICA are relatively rare, accounting for 15% to 30% of all PICA
aneurysms.3 The normal PICA anatomy is highly variable, and varia-
tions include hypoplasia or aplasia, double or duplicated, and extra-
cranial or epidural origin.4,5 The unilateral PICA was reported to be
absent in 15% to 25% cases.6,7 When the unilateral PICA shows
hypoplasia or aplasia, the PICA vascular territory is almost completely
supplied by the ipsilateral anterior inferior cerebellar artery or may be
supplied by the contralateral PICA, which is uncommon. This variable
anatomy of a single PICA that supplies the vascular territory of both
PICAs is rare, and the artery is interpreted as a bihemispheric PICA.

An aneurysm that is associated with the bihemispheric PICA is rare.
Herein, we describe a rare case of a ruptured aneurysm that was
associated with the bihemispheric PICA and was successfully treated
using coil embolization.

Illustrative Case
A 46-year-old woman presented with sudden headache and loss

of consciousness. Initial computed tomography (CT) showed a hema-
toma in the fourth ventricle (Fig. 1A and B). CT angiography (CTA)
detected the saccular aneurysm that was located at the main trunk of
the right PICA near the intraventricular hemorrhage (Fig. 1C and D).
Digital subtraction angiography (DSA) revealed that the main trunk of
the right PICA that crossed the midline supplied bilateral cerebellar
hemispheres with absence of the left PICA, and it showed a small

ABBREVIATIONS CT = computed tomography; CTA = CT angiography; DSA = digital subtraction angiography; MRI = magnetic resonance imaging; PICA = posterior
inferior cerebellar artery; VA = vertebral artery.
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saccular aneurysm (2.8 � 2.5 mm) that was located at the bifurca-
tion between the main trunk of the right PICA and bilateral distal
PICA (Fig. 2). Endovascular treatment using coil embolization of the
ruptured aneurysm was performed under general anesthesia. A 7-Fr
Roadmaster guiding catheter (Goodman) was inserted into the right
VA. An Excelsior SL-10 microcatheter (Stryker) was inserted into the
aneurysm, which was navigated by a CHIKAI 14 microguidewire
(Asahi Intecc). The aneurysm was occluded using three coils (one
Target 360 nano 2 mm � 3 cm and two Target 360 nano 1 mm � 2
cm; Stryker) without any periprocedural complications, and the
patency of the main trunk of the right PICA and the bilateral distal
PICA were preserved (Fig. 3). Follow-up DSA 7 days after the treat-
ment showed no regrowth of the coiled aneurysm and no vasospasm
(Fig. 4). Magnetic resonance image (MRI) 3 weeks after the treat-
ment showed no regrowth or recurrence of the coiled aneurysm and
no infarction in the bilateral cerebellar hemisphere (Fig. 5A and B).
The woman’s clinical course was extremely good, with no vasospasm
or hydrocephalus. She was discharged without neurological deficit 4
weeks after treatment. A follow-up MRI 6 weeks after treatment
showed that the coiled aneurysm was stable without regrowth or
recurrence (Fig. 5C and D), and MRI 6 months after treatment also
showed no regrowth or recurrence of the coiled aneurysm (Fig. 5E).

Discussion
Observations

Aneurysms arising from the PICA are relatively rare. Aneurysms
located on the distal PICA, except for the VA–PICA junction, are
especially rare, accounting for 15% to 30% of all PICA aneurysms.3

FIG. 1. Initial noncontrasted CTand CTA at admission. Noncontrasted
axial (A) and sagittal (B) CT showed a hematoma in the fourth ventri-
cle. CTA axial image (C) and three-dimensional CTA (D) detected a
small aneurysm (white arrows) that was located at the main trunk of
the right PICA near the fourth intraventricular hemorrhage and was
associated with the bleeding.

FIG. 2. Preoperative DSA. Anteroposterior (A and B) and lateral (C) right vertebral angiography showed a
small saccular aneurysm that was located at the main trunk of the right PICA, and it crossed the midline to
supply the vascular territory of the bilateral cerebellar hemispheres D: Left vertebral angiography showed the
absence of the left PICA. Anteroposterior (E) and lateral (F) three-dimensional DSA showed a small saccular
aneurysm that was located at the bifurcation between the main trunk of the right PICA and the bilateral distal
PICA.
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Moreover, it is rare that an aneurysm of the distal PICA is associ-
ated with an anatomical variation in the PICA, such as in the pre-
sent case. In our case, the bihemispheric PICA crossed the midline

and supplied both cerebellar hemispheres, and the aneurysm was
located at the bifurcation between the bihemispheric PICA and the
bilateral distal PICA. To the best of our knowledge, this is the first
report of an aneurysm associated with the bihemispheric PICA that
was treated successfully using coil embolization.

The incidence of bihemispheric PICA remains unclear. A few
reports document a bihemispheric PICA. Cullen et al. reported the
incidence of a bihemispheric PICA to be 0.1% as an incidental find-
ing.8 In another report, Carlson et al. reported the incidence to be
3.6% based on a retrospective angiogram review.9

Intradural arteries rarely cross the midline to supply the contra-
lateral area. There are three explanations for why arteries cross the
midline.8 First, the network of arterial architecture could cross and
bridge the midline to supply the neural structure. This resembles
the pial network of the dorsal spinal cord. Second, as the artery
develops, it crosses a midline structure, and the contralateral terri-
tory is thus supplied across the midline, such as in the corpus callo-
sum. A bihemispheric PICA may develop in this manner, using the
cerebellar vermis as a midline structure. Finally, the midline artery
could supply both sides of the territory after arterial fusion. This pat-
tern is observed in the anterior spinal artery, basilar artery, and lim-
bic arch.8,10

Several reports indicate that the aneurysms are associated with
the bihemispheric PICA. However, those aneurysms were located
at the bifurcation of the VA and the bihemispheric PICA.11–14 In
another report, the dissecting aneurysm was located in the retrome-
dullary segment of the bihemispheric PICA, and it was treated using
endovascular parent vessel occlusion followed by suboccipital crani-
ectomy.15 It was suspected that parent vessel occlusion of the bihe-
mispheric PICA, which supplied both of the cerebellar hemispheres,

FIG. 3. Coil embolization of the aneurysm. Anteroposterior (A) and lateral (C) views of the right vertebral angi-
ography before treatment. Anteroposterior (B) and lateral (D) views of the right vertebral angiography immedi-
ately after treatment showed complete occlusion of the aneurysm with preservation of the bihemispheric
PICA and the bilateral distal PICA. Anteroposterior (E) and lateral (F) views of three-dimensional DSA imme-
diately after treatment.

FIG. 4. Follow-up DSA at 7 days after treatment. Anteroposterior (A)
and lateral (B) views of right vertebral angiography showed the stabil-
ity of the coiled aneurysm without regrowth or recurrence. Anteropos-
terior (C) and lateral (D) views of three-dimensional DSA also showed
complete occlusion of the aneurysm without regrowth or recurrence.
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had resulted in extension of the cerebellar infarction. In the present
case, coil embolization of the ruptured aneurysm associated with
the bihemispheric PICA was performed successfully. The aneurysm
that was treated with coil embolization did not regrow or rerupture,
leading to aneurysm stability, and the patency of the bihemispheric
PICA was preserved.

No proven mechanisms have clearly identified the association
between a bihemispheric PICA and aneurysms. Considering that the
PICA contralateral vascular territory is supplied by a single PICA due
to aplasia of the contralateral VA or PICA, its contribution to the for-
mation of the bihemispheric PICA aneurysm could be explained by
the hemodynamic stress.13 Moreover, it was reported that 37.5% of
peripheral aneurysms in the posterior fossa were associated with an
arteriovenous malformation.16 An arteriovenous malformation associ-
ated with a peripheral aneurysm in the posterior fossa developed
more frequently than in other locations. Additionally, hemodynamic
stress may promote aneurysm formation, especially in the posterior
circulation.16 In the present case, the aneurysm was located in the
bifurcation between the single PICA and the bilateral distal PICA.
This finding suggests that hemodynamic forces may contribute to for-
mation of this aneurysm, which is similar to other aneurysms that are
located at the bifurcation of the middle cerebral artery.

Another explanation for this aneurysm formation may be the fragility
of the vessel wall.13 It is well known that distal posterior inferior cere-
bellar artery aneurysms develop at both vessel bifurcations and turning
points.17,18 Embryologically, dorsal-side arteries in the medulla oblon-
gata communicate through a primitive lateral basilar–vertebral anasto-
mosis that is present around week 7 of embryonic development. The

anastomosis gradually degenerates, and the tortuous point of the ves-
sels persists as the remnant. The tortuous point may be a bifurcation
of the vessels at the embryonic stage, which suggests that congenital
vascular fragility could be present.19 This congenital fragility could also
facilitate aneurysm formation because hemodynamic stress may pro-
mote aneurysm formation.

In the present case, the aneurysm was successfully occluded
by endovascular treatment, and regrowth of the coiled aneurysm
was not confirmed in the follow-up period. The pathophysiology of
aneurysms arising at this location has not been accurately evalu-
ated. The aneurysm may be considered a dissecting aneurysm
because the factors associated with aneurysm formation were
hemodynamic stress and vessel wall fragility.13,16,19 Considering
the aneurysm characteristics, there was the possibility of aneu-
rysm regrowth or recurrence, as had been observed in a previous
report.15 In such a situation, parent vessel occlusion of the coiled
aneurysm, including the affected vessel, may be the best treat-
ment option to prevent a rebleed. Parent vessel occlusion of a dis-
tal PICA aneurysm could be a reasonable treatment. Lister et al.
divided the PICA trunks into the following five segments based on
their relationship to the medulla and the cerebellum: (1) anterior
medullary, (2) lateral medullary, (3) tonsillomedullary, (4) telovelo-
tonsillar, and (5) cortical. Few brain perforators arise from the telo-
velotonsillar segment of the PICA.17,20 Therefore, parent vessel
occlusion of the anterior and lateral PICA segments should not be
performed because there is a risk of medullary infarction due to
occlusion of the perforators. Unlike the anterior and lateral PICA
segments, however, parent vessel occlusion of the telovelotonsillar

FIG. 5. Follow-up MRI/MR angiography (MRA) after the treatment. A and B: Axial images of fluid-attenuated
inversion recovery at 3 weeks after treatment showed no infarction in the bilateral cerebellar hemisphere. C:
Axial T2-weighted image at 6 weeks after treatment showed a normal-sized ventricle without hydrocephalus.
D: Lateral view MRA at 6 weeks after treatment showed no regrowth or recurrence of the coiled aneurysm.
E: Lateral view MRA at 6 months after treatment revealed no regrowth or recurrence of the coiled aneurysm.
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PICA segment should not have a high risk of medullary infarction
because there are fewer perforators to the brainstem.

It is important to understand the anatomical PICA variation when
considering the risk of surgery or endovascular treatment. The PICA
vascular territory is different with anatomical variations, especially in
the present case, in which the bihemispheric PICA supplies both cere-
bellar hemispheres. In the previous report, the patient had undergone
decompressive craniectomy for a bilateral cerebellar infarction after the
bihemispheric PICA, which supplied both cerebellar hemispheres, was
occluded.15 In another report, a bilateral cerebellar infarction occurred
because of stenosis of a single PICA that supplied both PICA vascular
territories.21 Parent vessel occlusion should not be used as a treatment
strategy for aneurysms that are located in the main trunk of bihemi-
spheric PICA because bilateral cerebellar infarction due to bihemi-
spheric PICA occlusion is a crucial situation. Considering the possibility
of this anatomical PICA variation, it is important to confirm the vascular
territory of the contralateral PICA or the absence of a contralateral
PICA using preoperative angiography. The risk associated with the
treatment for this lesion is high because access to the aneurysm is rel-
atively difficult because of the tortuous vessel or distal site, and preser-
vation of the main bihemispheric PICA trunk is required to prevent
bilateral cerebellar infarction. This suggests that preoperative evaluation
of angiographic architecture is necessary, especially for this lesion. A
detailed understanding of the PICA variation is essential during diagno-
sis and treatment and can result in the prevention of complications as
described above.

Lessons
A ruptured aneurysm that was associated with a bihemispheric

PICA was successfully treated using coil embolization. Aneurysm
formation may occur because of hemodynamic stress and vascular
fragility. Neurosurgeons and neurointerventionalists should be aware
of PICA anatomy, especially bihemispheric PICA, which is a poten-
tial risk factor for a fatal stroke.
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