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[Abstract] Background Anterior inferior cerebellar artery (AICA) aneurysm is an extremely rare
tumor, which can cause severe results after ruptured. This article retrospectively analyzed the clinical
symptoms, imaging manifestations, surgical approaches, endovascular therapy and postoperative outcomes of
12 cases with AICA aneurysms, so as to provide reference for clinical practice. Methods Clinical data of
patients with AICA aneurysms, who were treated in our hospital between June 2004 and June 2012, were
carefully collected and studied. Glasgow Outcome Scale (GOS) scores were used to evaluate the patients’
living status. Results There were 12 patients (the average age was 54 years old) with 13 ruptured
aneurysms, accounting for 0.19% of all aneurysms (6467 cases) treated in the same period. CT showed
simple subarachnoid hemorrhage (SAH) in 6 patients, simple ventricular hemorrhage in 1 patient and SAH
complicated with ventricular hemorrhage in 5 patients. According to Hunt-Hess Grade, 2 patients were
classified as Grade | ; 7 were Grade Il; 3 were Grade lll. Digital subtraction angiography (DSA) showed
there were 10 saccular aneurysms and 3 fusiform aneurysms. Three aneurysms were located in the proximal
segment of AICA (the junction of AICA and basilar artery), 3 premeatal segment (first bifurcation of AICA),
3 meatal and 4 postmeatal. The mean diameter was 3.90 mm. Three patients with 4 aneurysms were
treated with microsurgery, of which clipping was carried out in 2 patients with 3 aneurysms and trapping in
1 case. Other 9 patients were treated with endovascular therapy, of which 2 cases underwent coil
embolization, 3 stent - assisted coil, and 4 parent artery occlusion (PAO). Postoperative complications
included facial paralysis (1 case), dysphagia and coughing when drinking (1 case) and contralateral
hemianopia in both eyes (1 case). Follow-up was available in all of these cases for a mean of 36.41 months,
with GOS scores 3 in 1 case, 4 in 2 cases and 5 in 9 cases. All the patients recovered well. Conclusion
AICA aneurysms are rare. The treatment includes microsurgery and endovascular therapy. For proximal,

premeatal and meatal aneurysms, the retrosigmoidal approach is recommended; for the distal ones, the
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suboccipital approach with a center incision reverse to the ipsilateral (inverted 7 shaped) would be better for

its minimal disturbance to cranial nerves. The endovascular therapy is recommended for all. For premeatal

aneurysms, coiling or stent-assisted coiling would be good, even the aneurysms with wide neck are treated

well; for distal ones, PAO is effective but the decision should be made very carefully for its potential risk of

neurological deficits.
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Table 1. The clinical features of 12 cases with AICA aneurysms

No. Sex Age (year)  Intraventricular hemorrhage Hunt-Hess Grade Location Diameter (mm)
1 Female 64 None Grade I Origin of AICA 4.00
2 Female 57 None Grade 1II Postmeatal segment of AICA 2.50
3 Female 51 None Grade I Postmeatal segment of AICA 3.00
4 Female 46 Intraventricular hemorrhage Grade 1l Meatal segment of AICA 3.50
5 Male 45 Intraventricular hemorrhage Grade Il Origin of AICA 9.00
6 Female 45 None Grade Il Postmeatal segment of AICA 3.00
7 Male 67 None Grade | Premeatal segment of AICA 2.50
8 Female 46 Intraventricular hemorrhage Grade Il Postmeatal segment of AICA 2.50
9 Male 59 None Grade Il Origin of AICA 3.50
10 Male 58 Intraventricular hemorrhage Grade 1l Meatal segment of AICA 4.00
11 Female 51 Intraventricular hemorrhage Grade Il Premeatal segment of AICA 6.00
12 Female 59 Intraventricular hemorrhage Grade 1| Premeatal segment of AICA 4.00

AICA ,anterior inferior cerebellar artery, /N Al T 20 ik

R2 1260/ Sk S KR R T O LTS

Table 2. The surgical methods and prognosis of 12 cases with AICA aneurysms

GOS
No. Surgical method Postoperative complication Follow-up (month)
Preoperative Postoperative
1 Coil, stent None 4 5 93
2 Coil, PAO None 4 5 91
3 Coil, PAO None 4 5 86
4 Retrosigmoid approach, clipping None 4 5 70
5 Coil, stent None 3 5 33
6  Onyx, PAO Ipsilateral facial paralysis 4 25
7 Coil None 4 5 20
8  Suboccipital approach with a center ~ None 3 5 8
incision reverse to the ipsilateral
(inverted 7 shaped), clipping
9  Coil, stent Ipsilateral occipital lobe infarction 4 4 5
10 Retrosigmoid approach, trapping dysphagia, coughing when drinking water 4 4 4
11 Coil None 4 5 1
12 Coil, PAO None 4 5 1
PAO, parent artery occlusion, 28 3 Jk ] ZE K ; GOS, Glasgow Outcome Scale, Glasgow Tl Ji 432
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blood flow was fluent in parent artery (arrow indicates, Panel 2c¢).
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Figure 1 A 58-year-old male patient was admitted for a sudden onset of headache
accompanied by nausea and vomit in February 5, 2012. CT showed SAH and
hemorrhage in the fourth ventricle. Preoperative DSA showed an aneurysm in meatal
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segment of right AICA. A trans-right-retrosigmoid approach surgery was carried on and
the aneurysm was trapped. CT angiography (CTA) 1 week after microsurgery showed
AICA aneurysm and distal segment of AICA disappeared with clear displaying of the
proximal segment of AICA (arrow indicates). Figure 2 A 46-year-old female patient was admitted for a sudden onset of headache
accompanied by nausea and vomit for 10 h in October 24, 2011 and was diagnosed as SAH. A surgery through trans-suboccipital
approach with a center incision reverse to the ipsilateral (inverted 7 shaped) was carried on, and the aneurysm was clipped. Preopetative
CT showed SAH and hemorrhage in the fourth ventricle (arrow indicates, Panel 2a). Preoperative DSA showed an aneurysm in postmeatal
segment of right AICA (arrow indicates, Panel 2b). CTA 1 week after microsurgery showed the aneurysm was clipped completely and
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Figure 3 The instant vertebral arteriography after stent-assisted coil showed the stent covered the neck of the aneurysm with good
blood flow in basilar artery and satisfactory embolization of aneurysm (arrow indicates). Figure 4 A 59-year-old female patient was
admitted to our hospital for a sudden onset of headache accompanied by nausea and vomit for 6 h in May 6, 2012 and was diagnosed as
SAH. The patient underwent DSA and PAO. Preoperative left vertebral arteriography showed an aneurysm located at the first
bifurcation of AICA with a narrow neck and supplied by the two branches of AICA (arrow indicates, Panel 4a). The aneurysm ruptured
after the first Microplex-10 coil was implanted. Then coiling was continued until the aneurysm and parent artery were completely
occluded (arrows indicate, Panel 4b). The vertebral arteriography immediately after coiling and PAO (early time) showed the aneurysm
was not developed and AICA was slightly developed (arrow indicates, Panel 4c). The vertebral arteriography immediately after coiling
and PAO (late time) showed both the aneurysm and the distal segment of AICA were not developed. The left superior cerebellar artery
and right posterior inferior cerebellar artery supplied the area where AICA supplied before (arrow indicates, Panel 4d). The vertebral
arteriography 10 minutes after coiling and PAO (early time) showed the left AICA was occluded and the aneurysm was not developed
(arrow indicates, Panel 4e).
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Table 3. Cases of AICA aneurysms reported in China from 2005 to 2012
Lo Author N Location of aneurysms LLE Surgical method Surgical approach Prognosis

(year) aneurysms (mm)

2005 Sun, et al ¥ 1 Inner meatus 3.00 Clipping Suboccipital Ipsilateral deafness and
retromastoid slight facial paralysis
approach

2005 He and You "~ 1 Distal segment of AICA  Unknown Clipping Retrosigmoid Ipsilateral facial paralysis
approach and hearing loss

(recovered in 3 weeks)

2005 Wang, et al " 2 Unknown Unknown Clipping Unknown Unknown

2006 Li, et al o Meatal segment of AICA 3.00 Clipping Retrosigmoid None
approach

Distal segment of AICA  20.00 Clipping Retrosigmoid Ipsilateral facial paralysis
approach and facial numbness

2006 W, et al [12] 5 Proximal segment of AICA 3.06 Coil

(2 cases)

3.67 Coil
Opening of meatus 16.00 Clipping Retrosigmoid Ipsilateral deafness and
(2 cases) approach facial paralysis

2.78 Clipping Retrosigmoid None

approach

Distal segment of AICA 4.22 Clipping Retrosigmoid None
(1 case) approach

2007 Chen, etal ™™ Distal segment of AICA  Unknown Coil + PAO None

2008 Ding, et al " Unknown Unknown Clipping Suboccipital None
midline approach

2009 Li, et al "™ 2 Unknown Unknown Coil None

2010 Zhou, et al """ 1 Distal segment of AICA  Unknown Clipping Retrosigmoid None
approach

2010 Meng, et al "’ 1 Meatal segment of AICA  10.00 Clipping Retrosigmoid Ipsilateral facial paralysis
approach and hearing loss

2010 Zhao, et al '™ 1 Inner meatus Unknown Clipping Suboccipital None
retrosigmoid
approach

. a0 Postmeatal segment of T Retrosigmoid Vomit and nystagmus

2l i Glel g AICA 10.00 Clipipiar approach occasionally

Inner meatus 10.00 Clipping Retrosigmoid Paralysis of abducent
approach nerve (VI) & facial nerve
(V) (recovered in 4
months) and deafness
Inner meatus 15.00 Clipping Retrosigmoid Paralysis of facial nerve
approach (VII) (recovered in 4
months), deafness and
tinnitus
Postmeatal segment of 12.00 Clipping Retrosigmoid Paralysis of facial nerve
AICA approach (VI (recovered in 3
months) and facial
hypesthesia
Premeatal segment of 10.00 Clipping Far-lateral Slight ataxia (recovered in
AICA approach 6 months)
Opening of meatus 35.00 Clipping Retrosigmoid Paralysis of facial nerve
approach (V) (recovered in 2
months) and deafness
2012 Shi, et al """ 1 Unknown Unknown Clipping Unknown None

PAO, parent artery occlusion, 28 3l Ik ] ZE R ; AICA , anterior inferior cerebellar artery, /)Ml i T 20 Jk
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Table 4.

aneurysms

Comparison of different surgical approaches for AICA

Surgical approach

Indication

Technical point

Risk of surgery

Subtemporal-
middle fossa
approach (Kawase
approach)
Retrosigmoid
approach

Suboceipital
approach with a
center incision
reverse to the
ipsilateral
(inverted 7 shaped)
Transpetrosal
approach
(transcochlea
approach and
translabyrinth
approach)
Far-lateral
approach or
combined with
retrosigmoid
approach
Presigmoid
approach

High origin of

AICA aneurysm

Generally used

and good show to

the surgery field

Generally used,
especially for

distal aneurysms

in which

revasculization is

needed

Generally used,
especially for
giant aneurysms
with extremely
tortuous basilar
artery

Low origin of
AICA aneurysm

Generally used

Cut the tentorium
and drill part of
the petrosal bone

Drill part of the
petrosal bone and
ligature the
sigmoid sinus if
necessary
Protect the facial
nerve (V) and
vestibulocochlear

nerve (V)

Drill the cochlea
and the labyrinth

Retract the
cerebellum

Drill part of the
cochlea, the
labyrinth and the

Drag the temporal
lobe and injure
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