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Abstract
Background: The difficulty of clipping aneurysm of the anterior communicating 
artery (AcomA) depends on the size, direction, positional relationship with the parent 
artery, and height from the anterior frontal base. Cases of clipping unruptured 
AcomA aneurysm through pterional approach were analyzed to investigate the 
importance of the horizontal distance from the base of the anterior clinoid process.
Methods: Twenty‑six consecutive unruptured AcomA aneurysms were treated by 
clipping through pterional approach in 10 males and 11 females aged 37–77 years 
(mean 61.8 years). Size and direction of the aneurysm, and vertical distance from 
the anterior frontal base and horizontal distance from the base of the anterior clinoid 
process were measured by preoperative three‑dimensional computed tomography 
angiography (3D‑CTA). Correlations with occurrence of clinical complications and 
computed tomography (CT) abnormalities after operation were investigated.
Results: The aneurysms had a mean size of 4.7  mm  (range 2.1–8.9  mm). 
Three patients suffered complications and all had anosmia. Three patients had 
CT abnormality and all were contusion. The mean horizontal distance from the 
base of the anterior clinoid process was −4.7 mm (range −12.3–3.5 mm). The 
patients were divided into the anterior and posterior groups with the boundary set 
at −5 mm. There were no significant complications between two groups (P = 0.26). 
There were statistically significant CT abnormalities in posterior group (P = 0.025).
Conclusion: The horizontal distance from the base of the anterior clinoid process 
is important to predict CT abnormalities and complications in clipping of AcomA 
aneurysm through pterional approach.
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INTRODUCTION

Clipping of anterior communicating artery  (AcomA) 
aneurysm can be performed through the pterional or 
interhemispheric approach. The difficulty of clipping 
AcomA aneurysm depends on the aneurysm size, 
direction, positional relationship with the parent artery, 
and height from the anterior frontal base.[3,7‑9,12] The 
usefulness of three‑dimensional computed tomography 
angiography (3D‑CTA) in the evaluation of these structure 
and aneurysm is well established.[3,5] Our protocol is to 
use the pterional approach to clip aneurysms which are 
relatively small, with low height between the neck of the 
aneurysm and anterior frontal base and dome projection 
other than posterior. Previous studies have investigated 
the selection of surgical approach based on the vertical 
distance between the aneurysm and anterior frontal base, 
but not the correlation between the horizontal distance 
from the anterior clinoid process and postoperative 
outcome.

The present study investigated the correlation between 
horizontal distance from the base of the anterior clinoid 
process to the neck of the AcomA aneurysm, and 
the occurrence of complications and abnormality on 
computed tomography after clipping via the pterional 
approach.

MATERIALS AND METHODS

This study was approved by the Institutional Review of 
National Defense Medical College Hospital. Written 
informed consent was waived because of the retrospective 
design.

A retrospective analysis was conducted on the clinical 
and radiological data of AcomA that have been 
clipped in our institution between 2006 and 2016. The 
pterional approach was used with relatively small size, 
low height from the anterior frontal base, and dome 
projection not posterior. The size was smaller than 
10  mm, and the height from anterior frontal base 
was lower than 13  mm. In other cases, we performed 
interhemispheric approach. Preoperative head 3D‑CTA 
was performed to measure the aneurysm dome and 
neck size, distance in the vertical direction from the 
anterior frontal base to the neck of the aneurysm, 
and distance in the horizontal direction from the 
base of the anterior clinoid process to the neck of the 
aneurysm  [Figure  1]. Postoperative head CT findings 
and surgical complications causing clinical symptoms 
were evaluated. Neurological test, Glasgow outcome 
scale  (GOS), and modified Rankin Scale  (mRS) after 
operation were also noted at the time of discharge. 
Clinical data were obtained through a review of the 
patient’s electronic medical record and available 
imaging studies.

Frontotemporal craniectomy, sphenoid ridge removal, 
dura arcuate incision, and sylvian fissure opening were 
performed in nearly all cases. The aneurysm was then 
identified via the pterional approach and part of the rectal 
gyrus was partially aspirated if needed. Intraoperative 
fluorescence angiography with indocyanine green was 
used to monitor the completeness of clipping.

Comparisons between groups used the student’s t‑test 
and Chi‑square test with Statcel  (OMS Ltd, Tokyo, 
Japan). Significant difference was defined at the P < 0.05 
level.

RESULTS

This study reviewed 206  cases of clipping of unruptured 
aneurysm in our institution between May 2006 and 
June 2016. A  total of 54  (26.2%) cases involved AcomA 
aneurysm and 152  (73.8%) cases involved other 
locations. The pterional approach was performed to 
clip 21  (38.9%) aneurysms, and the interhemispheric 
approach or supraorbital approach was performed to clip 
33 aneurysms (61.1%) [Figure 2].

There were no multiple aneurysms. All aneurysms 
were saccular type. There were 10  males  (47.6%) and 
11 female patients (52.4%). The mean age was 61.8 years 
(range 37 to 77  years). The AcomA aneurysms had 
a mean size of 4.7  mm  (range 2.1–8.9  mm) and mean 
neck size of 3.3  mm  (range 1.3–4.7  mm). The mean 
distance from the base of the anterior clinoid process 
was  −4.7  mm  (range  −12.3–3.5  mm). The patients 
were divided into the anterior and posterior groups with 

Figure 1: Preoperative CT angiograms (a and c) and the schematic 
diagrams  (b and d) to measure the distance in the horizontal 
direction from the base of the anterior clinoid process to the neck 
of the aneurysm (a and b), and the distance in the vertical direction 
from the anterior frontal base to the neck of the aneurysm (c and d). 
a = left base of the anterior clinoid process; b = right base of the 
anterior clinoid process; c and d = aneurysm neck; ACP = anterior 
clinoid process; PCP = posterior clinoid process
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the boundary set at  −5  mm  [Figure  3]. No significant 
differences were detected between the two groups in age, 
sex, neck size, dome size, and distance in the vertical 
direction from the anterior frontal base to the neck of 
the aneurysm except for the horizontal distance from the 
base of the anterior clinoid process to the neck of the 
aneurysm (P < 0.001) [Table 1].

Three patients (14.3%) suffered complications and all were 
anosmia. Three patients had CT abnormality (14.3%) and 
all were frontal base contusion. Two out of three patients 
with anosmia were included in the posterior group. All 
3  patients with contusion were included in the posterior 
group, with significant difference compared with the 
anterior group  (P  =  0.025)  [Table  2]. Postoperative 
CT angiography showed complete clipping in all cases. 
Postoperative mRS score was 0 in 17  patients and 1 in 
3 patients, and all patients had good recovery on the GOS. 
The mRS of anterior group was better than posterior 
group with statistically significant difference (P = 0.025).

DISCUSSION

A retrospective was conducted on the clinical and 
radiological data of AcomA that have been clipped via 
pterional approach in our institution between 2006 
and 2016. The aim of this study is to investigate the 
importance of the horizontal distance of aneurysmal 
neck from the base of anterior clinoid process to clip via 
pterional approach. We evaluate the correlation between 

the horizontal distance of aneurysmal neck from the 
base of anterior clinoid process by preoperative 3D‑CTA 
and the neurological findings at the time of discharge 
and the postoperative CT abnormality. The anterior 
clinoid process has some variation such as interosseous 
bridge and caroticoclinoid process foramen. Each size 
of the anterior clinoid process is also broken. However, 
we choose the base of the anterior clinoid process as 
the measuring point because it was not affected by 
these factors above and can be easily measured by 
3D‑CTA. The result of this study suggests that clipping 
of aneurysms located far from base of anterior clinoid 
process in horizontal distance via pterional approach tend 
to have complications.

The location of AcomA aneurysm is surrounded with 
important anatomical structures. In particular, attention 
is required during surgery to preserve the parent arteries 
such as the bilateral A1 and A2 and perforators such as the 
hypothalamic artery and Heubner artery. The difficulty 
of clipping AcomA aneurysm depends on the aneurysm 
size, dome projection, height from the anterior frontal 
base, and relationship with the parent artery.[3,7‑9,12] The 

Figure 2: Research diagram

Figure 3: Plot of distance from the anterior frontal base and from 
the base of the anterior clinoid process. The boundary between 
the anterior and posterior groups was set at −5  mm from the 
base of the anterior clinoid process. The posterior group tends 
to include cases of complications (circles, N = 3) such as anosmia 
and CT abnormality (squares, N = 3). Open circles show normal 
cases (N = 15). Height = distance between the aneurysm neck and 
the anterior frontal base; distance = distance between the aneurysm 
neck and base of the anterior clinoid process

Table 1: Characteristics of patients and aneurysms 
treated by direct clipping via the pterional approach 
between May 2006 and June 2016

Anterior group 
(n=12)

Posterior 
group (n=9)

P

Age, yrs 57.7±12.3 67.3±9.7 0.069
Sex (M/F) 7/5 3/6 0.248
Height, mm 7.3±2.8 5.7±1.4 0.149
Distance, mm ‑2.0±2.7 ‑8.2±2.1 <0.001
Neck size, mm 3.2±0.7 3.4±1.1 0.505
Dome size, mm 4.4±1.4 5.2±2.2 0.345
Values are mean±standard deviation
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selection of the pterional or interhemispheric approach 
also depends on the aneurysm size, dome projection, and 
height from the anterior frontal base.[3,7‑9,12] Our protocol 
is similar.

Minimum retraction of the frontal lobe and exposure of 
AcomA complex are required to ensure preservation of 
the important vessels during clipping via the pterional 
approach. We need to retract the frontal lobe more if 
the aneurysm location is high or posterior. However, 
excessive retraction has been known to cause contusion 
or anosmia,[7] resulting from direct injury such as 
stretching of the olfactory nerve by the intraoperative 
spatula or indirect injury such as ischemia caused 
by damage to the feeding artery of olfactory nerve.[2] 
Olfactory nerve function can be preserved by cautious 
frontal lobe retraction of less than 1.5  cm.[1] On the 
other hand, complete clipping is difficult if retraction 
of the frontal lobe is inadequate and enough working 
space is not secured. Our cases showed no ischemic 
complication such as obstruction of perforators, but three 
of the 21 patients developed contusion and three patients 
suffered anosmia due to frontal lobe retraction. Anosmia 
is a known complication that occurs at high frequencies 
of 31–65% after clipping by the interhemispheric 
approach,[4,6,13] and lower frequencies of 10–15% after the 
pterional approach.[9‑11,14] We believe that more frontal 
lobe retraction is required to clip the posteriorly located 
AcomA aneurysm via the pterional approach, which 
possibly resulted in postoperative olfactory dysfunction as 
well as brain contusion.

Out study has two limitation. First, our retrospective 
study has inherent limitations. As with all retrospective 
studies, our results are susceptible to information bias 
such as interview is underestimated. Second, because we 
obtained patients from single center and only included 
clipping Acom aneurysms via the pterional approach, the 
number of lesions was relatively small.

The height of the AcomA aneurysm neck has been 
discussed from the points of difficulty in clipping or 
choice of approach. The present study has demonstrated 
that the horizontal neck location is critical to predict 

the occurrence of postoperative complications in AcomA 
aneurysm clipping via the pterional approach. The 
boundary between the anterior and posterior groups 
was set at −5 mm from the base of the anterior clinoid 
process. The posterior group tended to develop more 
complications, and significantly more postoperative head 
CT abnormalities. Therefore, we suggest that AcomA 
aneurysm with posterior location should be clipped 
via the interhemispheric approach, or via the pterional 
approach with intentionally wide opening of the sylvian 
fissure.

CONCLUSION

Preoperative measurement of the horizontal distance of 
AcomA from the base of the anterior clinoid process, as 
well as aneurysm height, is important in the selection of 
the optimum approach for clipping.
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