
Introduction 

Approximately 10% of vertebral artery (VA) aneurysms are fusi-
form and originate from the posterior inferior cerebellar artery 
(PICA) [1,2]. The ideal treatment for fusiform aneurysms is com-
pletely isolating them from the circulation while preserving flow to 
parent vessel branches. Fusiform aneurysms are treated surgically 
(proximal clip ligation, trapping, and microvascular bypass) or en-
dovascularly (coil embolization, stenting, stent-assisted coiling, 
and flow diversion) [3–7]. 

The patient in this study was diagnosed with subarachnoid hem-
orrhage due to a ruptured right VA fusiform aneurysm originating 
from the PICA. Digital subtraction angiography (DSA) was per-
formed after confirming subarachnoid hemorrhage using brain 
computed tomography (CT). We confirmed a preexisting collater-
al channel between the PICA and posterior meningeal artery 
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(PMA). Therefore, we performed parent artery occlusion (PAO) 
without any bypass surgery and stenting because of this unusual 
collateral channel. 

Case Report 

A 60-year-old female patient was admitted to Chosun University 
Hospital emergency department because of sudden changes in 
consciousness. The Glasgow Coma Scale score on admission was 3 
(E1M1V1). Neurological examination revealed full pupil dilatation 
and a decerebrate posture. She had no underlying disease or a his-
tory of head trauma. Thirty minutes after admission to the emer-
gency department, cardiac arrest occurred. After cardiopulmonary 
resuscitation, she achieved return of spontaneous circulation but 
was still hemodynamically unstable.  

Brain CT angiography revealed subarachnoid hemorrhage 
(Fisher grade 4) and right VA fusiform aneurysm incorporated 
with the PICA (Fig. 1). DSA showed a ruptured VA-PICA aneu-
rysm. This fusiform-shaped aneurysm was likely a dissecting an-
eurysm, although magnetic resonance imaging was not utilized 
to confirm an intimal flap and/or intramural hematoma. The 
PICA was supplied by collateral circulation via the ipsilateral 
PMA (Fig. 2). 
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PAO of the right VA and fusiform aneurysm was performed us-
ing coils. Follow-up DSA revealed aneurysm occlusion and PICA 
filling by collateral circulation via the ipsilateral PMA (Fig. 3). An 
external ventricular drain was performed after the endovascular 
treatment. 

The patient recovered slowly, and she was able to return home 
with no focal neurological deficits after one month of rehabilita-
tion. She has been capable of performing daily living activities 
since. One year postoperative, brain magnetic resonance imaging 
showed no interval change. 

Discussion 

Intracranial aneurysms can be classified according to their patho-
genesis, shape, or etiology. Classification according to its form is 
the most used, and it can be divided into saccular and nonsaccular 
types. Fusiform aneurysms are nonsaccular and involve the vessel 
wall at a variable distance and can present different formation 
processes. The two principal causes of this type of aneurysm are 
dissection and atherosclerosis; disorders of collagen and elastin 

Fig. 1. Brain computed tomography angiography showing (A) a typical subarachnoid hemorrhage with intraventricular hemorrhage and 
(B, C) a right vertebral artery fusiform aneurysm involving the origin of the posterior inferior cerebellar artery (arrows). Written informed 
consent was obtained for publication of this case report and accompanying images.

Fig. 2. Digital subtraction angiography showing (A, B) an anasto-
mosis between the posterior inferior cerebellar artery (arrowhead) 
and the posterior meningeal artery (arrow). Written informed 
consent was obtained for publication of this case report and ac-
companying images.

Fig. 3. Postoperative digital subtraction angiography showing (A) 
parent vessel occlusion of the right vertebral artery and fusiform 
aneurysm and (B) filling of the posterior inferior cerebellar artery 
territory by collateral circulation via the ipsilateral posterior men-
ingeal artery. Written informed consent was obtained for publica-
tion of this case report and accompanying images.
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metabolism, by infections, very rarely by neoplastic invasion of 
the arterial wall and iatrogenesis are other origins of this vascu-
lopathy [8]. Fusiform aneurysms represent about 3% to 13% of 
all intracranial aneurysms, and they are often observed at the 
vertebrobasilar system [8,9]. Approximately 10% of VA aneu-
rysms are fusiform and originate from the PICA [1,2]. Fusiform 
aneurysms have different underlying pathologies, hemodynam-
ics, anatomical distributions, natural histories, and treatments 
compared to the saccular variety [8].The ideal treatment for fusi-
form aneurysms is completely isolating them from the circula-
tion while preserving flow to parent vessel branches. Surgical 
treatments, proximal clip ligation, trapping, and microvascular 
bypass have classically been the method of choice for fusiform 
aneurysms. Some of these strategies achieve exclusion of the an-
eurysm from the circulation, while others depend on flow rever-
sal to decrease the risk of future rupture. Endovascular treat-
ments, including parent vessel coil embolization, stenting, 
stent-assisted coiling, and flow diversion, have recently emerged 
as alternatives to open surgery [3–7]. The patient in this study 
was hemodynamically unstable and therefore required urgent 
evaluation and treatment. DSA showed a VA fusiform aneurysm 
originating from the PICA, which was supplied by collateral cir-
culation via the ipsilateral PMA. PVO of the right VA and fusi-
form aneurysm was performed using coils. 

PMA arose from the third segment of the VA. After entering 
the skull, the PMA courses within the dura mater and supplies 
the occipital dura mater, falx cerebelli, tentorium cerebelli, and 
falx cerebri. Normally, there is no anastomosis between the PICA 
and PMA. However, four cases of PMA originating from the 
PICA have been reported [10,11] and one case of PICA origi-
nating from the PMA [12]. In the 12-mm to 20-mm embryo 
stages, the primitive cranial vessels differentiate into the external, 
dural, and cerebral vessels. Anastomoses exist among these three 
vascular systems prior to differentiation. Some anastomoses may 
present between the primitive vessels forming the PICA and the 
PMA and sometimes persist until adulthood [11]. However, the 
delayed development of collateral circulation from the PMA to 
the PICA has not been reported. We confirmed the presence of 
PMA through DSA. If the PICA is clogged, it can be life-threat-
ening. However, in our case, effective embolization was possible. 
Despite being uncommon, PMA should be considered as a po-
tential collateral channel to the PICA in therapeutic proximal 
PICA occlusion. 

Conclusion 

Generally, there is no anastomosis between the PICA and PMA. 

In a case like this, the PAO for a ruptured VA dissecting aneurysm 
involving the origin of the PICA is effective.  
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