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Introduction

Aneurysms of the posterior fossa reportedly account for 
8–12% of all intracranial aneurysms (1). The posterior 
inferior cerebellar artery (PICA) aneurysms are relatively 
rare, the incidence has been reported as 0.5–3% (2). 
Intracanalicular aneurysms originating from the anterior 
inferior cerebellar artery (AICA) loop and unusual 
aneurysms located in the AICA-PICA variant have also been 
reported (3,4). Conventionally, these lesions present because 
of subarachnoid haemorrhage (SAH) combined with cranial 
nerve dysfunction (3). Ruptured intracanalicular PICA 
aneurysms have not been reported to date. Little is known 
about the features of aneurysms at the meatal loop of the 
PICA. Here, we report a case of ruptured PICA aneurysm 
at the top of the meatal loop.

Case presentation 

All procedures performed in this study were in accordance 
with the ethical standards of the Institutional Review Board 
of the Luzhou People’s Hospital, Luzhou and the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from the patient for publication of this article 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

A 75-year-old woman visited the emergency department 
owing to a sudden onset of severe headache, dizziness, and 
hearing loss (Hunt and Hess Grade II). She had a history of 
high blood pressure; the highest systolic blood pressure was 
approximately 210 mmHg and her blood pressure control 
was not ideal. A brain computed tomography (CT) displayed 

a small high-density area in the left cerebellopontine 
angle (CPA) (Figure 1), which was compatible with SAH. 
Magnetic resonance imaging (MRI) showed SAH of the 
left CPA and internal auditory canal (IAC) (Figure 2A,2B). 
Three-dimensional time-of-flight (3D-TOF) (Figure 3A,3B) 
and minimum intensity projection (MIP) (Figure 4A,4B) 
with magnetic resonance angiography (MRA) showed that 
the left PICA formed a vascular loop in the IAC. Based on 
the Chavda classification, this vascular loop was classified 
as Type III. A small aneurysm was found at the top of left 
PICA meatal loop. Subsequently, computed tomography 
angiography (CTA) was performed and axial, MIP, and 
volume rendering (VR) (Figure 5A,5B) images were 
captured; however, these failed to fully expose the aneurysm 
in the left IAC owing to the artifacts from adjacent bone 
structures. On the fourth day after haemorrhage, a digital 
subtraction angiogram (DSA) demonstrated a 2-mm saccular 
aneurysm arising from the left PICA at the top of the 
meatal loop (Figure 6). The patient and her family refused 
surgical treatment. After 2 weeks of conservative treatment, 
including management of blood pressure, the headache 
and dizziness experienced by the patient had significantly 
improved (Hunt and Hess Grade I), and her hearing had 
partially recovered.

Discussion

The PICA is located at the lower part of the CPA; it shows 
a high frequency of variations, including hypoplastic, 
unilateral or bilateral absence, duplication, double origin, 
fenestration, vertebral artery terminating, location of the 
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origin variation, and AICA-PICA common trunk variant (5). 
The PICA is adjacent to the medulla and the lower cra nial 
nerves, making it difficult for a vascular loop to form in the 
IAC. The IAC vascular loop is mostly formed by the AICA 
and is referred to as the meatal loop (6). As reported previously, 

14–40% of the AICA loops are in the meatus (7). The Chavda 
classification system classifies AICA loops into three types 
based on the location of the vascular loop relative to the 
IAC: Type I, the vascular loop lies in the CPA but does 
not enter into the IAC; Type II, the vascular loop enters 
the IAC but does not extend to 50% of the depth of the 
IAC; and Type III, the vascular loop extends 50% into the 
depth of the IAC (8) (Figure 1). Ruptured intracanalicular 
aneurysms at the vascular loop at the top of the PICA have 
not yet been reported. 

Intracanalicular aneurysms, also referred to as intrameatal 
aneurysms, are characterized based on the location of the 
entire aneurysm within the IAC. Therefore, differential 
diagnosis between tumours and aneurysms may be difficult 
(9,10). Irrespective of whether the vascular loops originate 
from the AICA or PICA, intracanalicular aneurysms are 
always located at the top of vascular loops, such as in 
the present case; this may be caused by the high local 
impact force of blood flow. If ruptured, intracanalicular 
aneurysms cause SAH in the IAC and is likely to be 
accompanied with damage to the 7th and 8th cranial 
nerves. The patient in our report exhibited SAH in the 
IAC and CPA, accompanied by the involvement of the left 
8th cranial nerve. The facial palsy, which is occasionally 
encountered, is the only sign in some cases to indicate 
such a rare lesion (7). The patient in this case study did 

Figure 1 CT image shows SAH in the left CPA. CT, computed 
tomography; SAH, subarachnoid haemorrhage; CPA, cerebellopontine 
angle.

Figure 2 T2WI (A) and T1WI (B) images. (A) Heterogeneous signal intensity in the left CPA and slightly lower signal intensity in the IAC. (B) 
High signal intensity in the left CPA and IAC. T2WI, T2 weighted imaging; T1WI, T1 weighted imaging; CPA, cerebellopontine angle; IAC, 
internal auditory canal.
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Figure 3 MRA 3D-TOF images. (A) High signal intensity in the left CPA and IAC, with a vascular loop (yellow arrow) in the IAC. (B) A small 
high signal aneurysm in the IAC (yellow arrow). MRA, magnetic resonance angiography; 3D-TOF, three-dimensional time-of-flight; CPA, 
cerebellopontine angle; IAC, internal auditory canal.

Figure 4 MRA MIP images. (A) The loop formed by the left PICA, with a small aneurysm (yellow arrow) at the top. (B) That the left PICA 
originates from the intracranial segment of the left vertebral artery (yellow arrow). MRA, magnetic resonance angiography; MIP, minimum 
intensity projection; PICA, posterior inferior cerebellar artery.

A B

Figure 5 VR images. (A) The loop formed by the left PICA in the IAC (yellow arrow). (B) The aneurysm at the top of the vascular loop is 
obstructed by adjacent bone structures (yellow arrow). VR, volume rendering; PICA, posterior inferior cerebellar artery; IAC, internal auditory 
canal.
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not present with any symptoms related to the facial nerves. 
After treatment, most patients with intracanalicular 
aneurysms will experience neuropathy, such as hearing 
loss (11). Regardless of the existence of a preoperative 
hearing impairment, the deeper the location of the 
aneurysm is in the IAC, the more serious the postoperative 
hearing impairment persists (1).

Clear display of the relationship of the aneurysm and 
adjacent bone structures is vital in treatment plan for 
patients with symptoms (12). Because MRA is not affected 
by the bone structures at the base of the skull, it can better 
show the intracanalicular aneurysms. In this case, the 
aneurysm in the IAC was first detected using MRA. The 
subsequent CTA did not show the lesions in a satisfactory 
manner compared with MRA images, primarily because 
of the artifacts of adjacent bone structures. These findings 
agree with previous reports in the literature (13). Although 
Jayaraman et al. thought that the high spatial resolution of 
axial CTA can effectively display these lesions (12), they 
cannot intuitively display aneurysm on tortuous arteries (14). 
Due to the inherent technical characteristics of MIP, any 
MIP image with a slab thickness greater than the thickness 
of the IAC would include contiguous bone in the voxel (12). 
Therefore, the density of the IAC bone is higher than the 
vascular vessel and would make the aneurysm displayed 
unclearly (12). On VR images, the vascular vessels are easily 
covered by the skull base bones, even if using subtraction 
and stripping software to separate vascular vessels from 
skull bone and other structures. Therefore, over-reliance on 
VR images remains the main reason of misdiagnosis (14). 

Due to the many advantages of CTA, it is still the main 
means in the initial diagnosis and evaluation of intracranial 
aneurysms (15). With two-dimensional (2D) DSA, the bone 
is subtracted by mask technique; however, the accurate 
position of IAC relative to the aneurysms is difficult to 
determine (12). The multi-planar reformation (MPR) 
technology of three-dimensional (3D) DSA can stretch 
and project images along the direction of the blood vessel 
diameter to observe the relationship with surrounding tissue 
structures. Therefore, 3D DSA is still considered the gold 
standard for diagnosis in this field (15). 

Because of the relatively fragile wall, PICA aneurysms 
are prone to rupture even small in size (16). The death rate 
derived from recurrent bleeding in 48 hours of ruptured 
PICA aneurysms is three times higher than anterior 
circulation aneurysms (17). Patients with ruptured PICA 
aneurysms have a higher risk of nosocomial pneumonia and 
longer hospital stays in the intensive care unit (ICU) (18). 
When treating intracanalicular aneurysms, exposing and 
decompressing of all structures in the IAC, careful handling 
of the nerves and blood vessels, temporary trapping of the 
aneurysm, and careful dissection of the neck to avoid partially 
clipping are important procedures to reduce the risks of 
postoperative nerves injury (19). Coil embolization may be a 
therapeutic alternative to conventional open surgery (20).

The vascular loop of the IAC primarily originates from 
the AICA and occasionally from the PICA. When a meatal 
loop is discovered, it should be carefully assessed for any 
accompanying aneurysms. AICA and PICA intracanalicular 
aneurysms have similar locations on the vascular loop, 
clinical manifestations, treatment strategies, and prognoses. 
Although residual cranial nerve paralysis often occurs after 
surgery or interventional treatment, early treatment is still 
of vital importance.
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