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Postoperative Clipping Status after a Pterional versus
Interhemispheric Approach for High-Positioned Anterior
Communicating Artery Aneurysms
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Objective : When treating high-positioned anterior communicating artery (ACoA) aneurysms, pterional-transsylvian and
interhemispheric approaches are both viable options, yet comparative studies of these two surgical approaches are rare.
Accordingly, this retrospective study investigated the surgical results of both approaches.

Methods : Twenty-four patients underwent a pterional approach (n=11) or interhemispheric approach (n=13), including a unilateral
low anterior interhemispheric approach or bifrontal interhemispheric approach, for high-positioned ACoA aneurysms with an
aneurysm dome height >15 mm and aneurysm neck height >10 mm both measured from the level of the anterior clinoid process.
The clinical and radiological data were reviewed to investigate the surgical results and risk factors of incomplete clipping.

Results : The pterional patient group showed a significantly higher incidence of incomplete clipping than the interhemispheric
patient group (p=0.031). Four patients (36.4%) who underwent a pterional approach showed a postclipping aneurysm remnant,
whereas all the patients who experienced an interhemispheric approach showed complete clipping. In one case, the aneurysm
remnant was obliterated by coiling, while follow-up of the other three cases showed the remnants remained limited to the
aneurysm base. A multivariate analysis revealed that a pterional approach for a large aneurysm with a diameter >8 mm presented a
statistically significant risk factor for incomplete clipping.

Conclusion : For high-positioned ACoA aneurysms with a dome height >15 mm and neck height >10 mm above the level of
the anterior clinoid process, a large aneurysm with a diameter >8 mm can be clipped more completely via an interhemispheric
approach than via a pterional approach.
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INTRODUCTION rysms, a pterional approach can require gyrus rectus resection
and extreme retraction of the frontal lobe, resulting in a deep

Most anterior communicating artery (ACoA) aneurysms and narrow surgical corridor to the aneurysm'*'*"**”. Con-
are commonly clipped via a pterional approach or its modifi- versely, a interhemispheric approach, including a unilateral
cations*****"** However, for high-positioned ACoA aneu- low anterior interhemispheric approach or bifrontal inter-
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hemispheric approach, can be used to avoid brain transgres-
sion and extreme brain retraction, and achieve a wider surgi-
cal corridor™!H>1#35373940

The choice of a pterional-transsylvian or interhemispheric
approach is usually based on the preference and experience of
the attending surgeon, plus various modifications of pterional
and interhemispheric approaches are available in technical
notes and clinical studies. Yet, while literature includes re-
views and discussions of both approaches, there has been no
comparative study on the postoperative clipping status of
high-positioned ACoA aneurysms™"”.

Accordingly, this retrospective study investigated the clip-
ping status and clinical outcomes of a pterional approach in
comparison with an interhemispheric approach for high-posi-

tioned ACoA aneurysms.

MATERIALS AND METHODS

This study was reviewed and approved by the Ethics Com-
mittee of Kyungpook National University Hospital (IRB No.
2019-11-050).

Patient population

A total of 192 patients underwent surgical treatment for a
ruptured or unruptured ACoA aneurysm between January
2015 and December 2019 at the authors’ institution. Among
these patients, those with an aneurysm neck height (vertical
distance from the level of the anterior clinoid process to the
aneurysm neck) >10 mm and aneurysm dome height (vertical
distance from the level of the anterior clinoid process to the

highest point of the aneurysm dome) >15 mm were enrolled
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for this comparative study.

The inclusion criteria for this study were as follows : 1) diag-
nosis of an ACoA aneurysm based on preoperative digital
subtraction angiography (DSA), 2) aneurysm neck height >10
mm from the level of the anterior clinoid process based on
sagittal T2-weighted brain images or sagittal brain images re-
constructed using preoperative computed tomography angi-
ography (CTA), 3) aneurysm dome height >15 mm from the
level of the anterior clinoid process, 4) aneurysm dome projec-
tion in an anterior, superior, and posterior direction, 5) aneu-
rysm treatment with surgical clipping via a pterional approach
or interhemispheric approach, and 6) evaluation of the clip-
ping state based on postoperative CTA. The exclusion criteria
included a high-positioned ACoA aneurysm treated by endo-
vascular coiling.

The treatment decision, surgical versus endovascular, was
made based on the catheter angiography. Surgical treatment
was favored over endovascular treatment for patients with the
following situations : 1) wide-necked aneurysm requiring
stent-assisted technology; 2) aneurysm with an arterial branch
incorporated into the sac; and 3) difficult navigation of the
microcatheter into the aneurysm, as long as the patients had

. g + 3,10,21,25,27,28
no problems related to comorbidity or hemostasis ),

Surgical procedures
A pterional or interhemispheric approach was performed
for a high-positioned ACoA aneurysm, where the interhemi-
spheric approach included a unilateral low anterior interhemi-
spheric approach or bifrontal interhemispheric approach.
First, a pterional craniotomy, comprising a frontotemporal
craniotomy and drilling the lesser wing of the sphenoid, facili-

tated a pterional-transsylvian approach (Fig. 1A). The bilateral

Fig. 1. lllustrations depicting the craniotomies for high-positioned anterior communicating artery aneurysms. A : Pterional approach. B : Unilateral low
anterior interhemispheric approach. C: Subfrontal interhemispheric approach. Dotted lines show dural incision.
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Al segments were exposed for proximal vascular control us-
ing subfrontal brain retraction. Subsequent gyrus rectus re-
section and entrance into the interhemispheric fissure
through the pia of the medial hemisphere allowed access to
the high-positioned ACoA aneurysm. Dissection of the ipsi-
lateral olfactory tract can preserve the olfactory function and
facilitate retraction of the frontal lobe when a retractor is ap-
plied between the dissected olfactory tract and the frontal
lobe.

For superiorly-projecting ACoA aneurysms hiding the con-
tralateral A2 segment, temporary clipping of the proximal
vessel, peri-aneurysmal dissection, and aneurysm manipula-
tion revealed any hidden arteries in the surgical blind spot. A
clip trajectory, with the clip facing the anterolateral aspect of
the aneurysm, was then used between the bilateral A2 seg-
ments.

Second, a bicoronal scalp incision and unilateral low anteri-
or craniotomy facilitated a unilateral low anterior interhemi-
spheric approach to a high-positioned ACoA aneurysm (Fig.
1B). The unilateral low anterior interhemispheric approach in
the present study has been called a low anterior interhemi-
spheric approach, unilateral anterior interhemispheric ap-
proach or anterior interhemispheric approach in litera-
ture
based on best possibility of preserving the parasagittal bridg-

2113349 The craniotomy side, left or right, was determined

ing veins. A C-shaped dural flap was formed along the superi-
or sagittal sinus, allowing the superior sagittal sinus and falx
to remain undisturbed. The interhemispheric fissure was then
entered while avoiding the parasagittal bridging veins. Using
retraction on the medial surface of the frontal lobe, the dissec-
tion was extended down into the interhemispheric fissure
along the falx, with a dissecting trajectory almost along the
floor of the anterior cranial fossa to reach the proximal A2
segment of the anterior cerebral artery (ACA) and then the
ACoA complex.

Third, a bicoronal scalp incision and bifrontal craniotomy
were used for a bifrontal interhemispheric approach (Fig. 1C).
The bifrontal interhemispheric approach in the present study
has been called an anterior interhemispheric approach or bi-
frontal interhemispheric approach in literature™””. The dura
was incised along the anterior bone edge using a W shape to
avoid damage to the bridging veins. The superior sagittal sinus
was cut at its anterior end after ligation, while the falx cerebri

was cut as far forward as possible. The crista galli was removed
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if it was large. Several arachnoid bands connecting the brain
surface to the dura were cut. The olfactory tracts running par-
allel to the midline were then dissected from the orbital sur-
face of the bilateral frontal lobes as far as the olfactory trigonal
regions. This provided subfrontal access to the carotid cistern
and optic nerve cistern. Such procedures resulted in gravity
retraction of the frontal lobes. Opening the carotid cistern
around the carotid terminus revealed the proximal Al seg-
ment of the ACA for early proximal vascular control. The pos-
terior half of the subfrontal interhemispheric fissure behind
the position of the crista galli was then dissected to reach the

high-positioned ACoA aneurysm.

Data collection

The medical records were reviewed to obtain relevant clini-
cal information, and all the radiological data used in this
study were obtained using an electronic picture archiving and
communication system. For all patients, the preoperative an-
giographic diagnosis was made using DSA, while the postop-
erative angiographic evaluation of the clipping state was per-
formed using CTA.

The heights of the aneurysm dome and neck were measured
using sagittal T2 weighted brain images or sagittal brain im-

ages reconstructed using the preoperative CTA

Statistical analysis

The statistical analyses were performed with the aid of com-
mercially available statistics software (IBM SPSS version 19.0;
SPSS, Inc., Chicago, 1L, USA). Univariate and multivariate
analyses were both performed to investigate the risk factors of
incomplete clipping for a high-positioned ACoA aneurysm.
To select the significant variables for inclusion in a binary lo-
gistic regression analysis, a Fisher’s exact test was used for the
categorical variables, including the sex, presentation with a
subarachnoid hemorrhage (SAH), surgical approach, pterional
approach for a high-positioned ACoA aneurysm with a diam-
eter >8 mm, while a two-sample t-test and Mann-Whitney U
test were used for the quantitative variables, including the pa-
tient age, aneurysm diameter, and aneurysm dome height and
neck height above the level of the anterior clinoid process. To
compare the clinical characteristics, radiological data, and an-
eurysmal clipping state between the pterional and interhemi-
spheric patient groups, a Fisher’s exact test was performed for

the categorical variables (sex, presentation with SAH, and in-



complete clipping), while a two sample t-test and Mann-
Whitney U test with and without a normality assumption
were performed for the quantitative variables (age, aneurysm
diameter, and aneurysm dome height and neck height above
the level of the anterior clinoid process). The results were con-

sidered significant for probability values less than 0.05.

RESULTS

Patient characteristics

The clinical and radiological characteristics of 24 patients
who underwent surgical clipping for a high-positioned ACoA
aneurysm are summarized in Table 1. The patient age ranged
from 34 to 77 years (meantstandard deviation [SD], 57.0+
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10.2), and 11 patients (41.7%) were male. Ten patients (41.7%)
presented with a SAH due to a ruptured ACoA aneurysm,
while the other patients presented with an incidental unrup-
tured ACoA aneurysm.

The maximum diameter of the aneurysms ranged from 4.1
mm to 11.2 mm (mean=xSD, 7.6+2.8). Measured from the level
of the anterior clinoid process, the aneurysm dome height
ranged from 15.1 mm to 22.4 mm (meantSD, 17.1£1.8) and
the aneurysm neck height ranged from 10.1 mm to 15.2 mm
(mean%SD, 11.5%1.3). The high-positioned ACoA aneurysms
were directed superiorly (n=14, 58.3%) or anteriorly (n=10,
41.7%), with none directed inferiorly.

The surgical approaches applied to the patients were a pteri-
onal approach (n=11, 45.8%) or interhemispheric approach

(n=13, 54.2%) that included a unilateral low anterior inter-

Table 1. Demographic data and angiographic characteristics of 24 patients who underwent surgical treatment for high-positioned ACoA aneurysms

Characteristic Value
Age (years) 57.0410.2 (34-77)
Male patients 11 (45.8)

Patients with SAH
Aneurysm diameter (mm)
Height of aneurysm dome above anterior clinoid process (mm)
Height of aneurysm neck above anterior clinoid process (mm)
Aneurysm direction

Superior

Anterior

Inferior
Patients according to surgical approach

Pterional approach

Interhemispheric approach

10 (41.7)
76£2.8 (41-11.2)
171£1.8 (151-22.4)

(

11.5£1.3 (10.1-15.2)

14(58.3)
10 (41.7)
0(0.0)

Values are presented as mean+standard deviation (range) or number (%). ACOA : anterior communicating artery, SAH : subarachnoid hemorrhage

Table 2. Clinical and angiographic characteristics of four patients with incomplete clipping

Case Age (years), Aneurysm Aneurysm  Aneurysm neck Aneurysm dome Aneurysmneck Aneurysm Surgical
No. sex rupture status diameter (mm) diameter (mm) height (mm) height (mm) direction approach
1 34,M Ruptured 8.8 52 16.8 10.5 Mainly superior ~ Pterional 0
2 66, F Unruptured 8.2 55 18.5 10.7 Mainly superior ~ Pterional 0
3 63, F Unruptured 9.2 73 15.6 10.2 Anterior, Pterional 0
contralaterally
4 52,M Ruptured 9.1 6.9 18.2 13.2 Antero-superior, Pterional 0

contralaterally

mRS : modified Rankin Scale, M : male, F : female
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hemispheric approach (n=3, 12.5%) or bifrontal interhemi-
spheric approach (n=10, 41.7%).

Postclipping aneurysmal remnant

Based on the postoperative CTA or DSA, incomplete aneu-
rysm clipping with a remnant was observed in four patients
(16.7%), and the clinical and angiographic characteristics of
these four patients are summarized in Table 2. All four pa-
tients had a high-positioned ACoA aneurysm with a diameter
>8 mm and underwent a pterional approach for clipping.

Case 1 with incomplete clipping was a 34 year-old male
with a ruptured high-positioned ACoA aneurysm (Fig. 2A).
The standard pterional approach provided a deep and narrow

surgical field with inadequate exposure of the aneurysm,

Fig. 2. Case 1 with incomplete clipping. A : DSA showing a ruptured
high-positioned ACoA aneurysm (arrow) with a diameter of 8.8 mm. B :
Postoperative DSA showing the incompletely clipped ACoA aneurysm
with a remnant (arrow). DSA : digital subtraction angiography, ACoA :
anterior communicating artery.

which resulted in incomplete aneurysmal clipping due to the
high-position of the aneurysm (aneurysm neck hight, 10.5
mm; aneurysm dome height, 16.8 mm), large size of the aneu-
rysm (diameter, 8.8 mm), and considerable brain swelling.
The postoperative DSA revealed that the blades of the aneu-
rysm clip had not completely crossed the entire neck of the
aneurysm (Fig. 2B). The aneurysm remnant was uneventfully
obliterated using endovascular coiling.

For the other three cases with incomplete clipping, the pa-
tients underwent a standard pterional craniotomy for a rup-
tured ACoA aneurysm or mini-pterional craniotomy for an
unruptured ACoA aneurysm. Yet, all three ACoA aneurysms
were more than 8 mm in diameter. Plus, the aneurysm neck
height ranged from 10.2 mm to 13.2 mm and the aneurysm
dome height ranged from 15.6 mm to 18.5 mm. As the aneu-
rysmal remnants were limited to the aneurysm base, the deci-
sion was taken to avoid reoperation, and no interval changes

were found on the follow-up CTA over an average of 5 years.

Risk factors for incomplete clipping of high-posi-
tioned ACoA aneurysms

The risk factors of incomplete clipping for a high-positioned
ACoA aneurysm were investigated. In the univariate analysis
(Table 3), a pterional approach was significantly associated
with incomplete clipping (p=0.031). Although, the aneurysm
diameter failed to reach statistical significance, it still showed
a borderlines significance (p=0.081). Thus, a pterional ap-

proach for a large aneurysm with a diameter >8 mm was ex-

Table 3. Univariate analysis results of risk factors for incomplete clipping in patients with a high-positioned ACoA aneurysm

Variable Incomplete clipping (h=4) Complete clipping (n=20) p-value
Age (years) 53.8+14.5 576+9.5 0.502"
Male 2 (50.0) 9 (45.0) 1.000°
SAH 2 (50.0) 8 (40.0) 1.000°
Aneurysm diameter (mm) 8.8+0.5 73+3.0 0.081*
Height of aneurysm neck above anterior clinoid process (mm) 111414 115413 0.260"
Height of aneurysm dome above anterior clinoid process (mm) 173413 171419 0682
Surgical approach 0.031%*
Pterional appraoch 4(100.0) 7 (35.0)
Interhemispheric approach 0(0.0) 13 (100.0)
Pterional approach & aneurysm diameter >8 mm 4(100.0) 0(0.0) 0.001*¢

Values are presented as meanstandard deviation or number (%). *Indicates statistical significance. "Two sample t-test with normality assumption.
*Mann-Whitney U-test without normality assumption. *Fisher’s exact test. ACOA : anterior communicating artery, SAH : subarachnoid hemorrhage
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amined as a risk factor. It was significantly associated with in-
complete clipping (p=0.001).

When further investigated as a risk factor using a multivari-
ate analysis with a binary logistic regression analysis, a pteri-
onal approach for a large aneurysm with a diameter >8 mm
was significantly associated with incomplete clipping in cases
of a high-positioned ACoA aneurysm (odds ratio, 121.0; 95%
confidence interval, 6.7-2188.2; p=0.001).

Pterional approach versus interhemispheric ap-
proach

The patients who underwent a pterional approach (n=11)
versus an interhemispheric approach (n=13) were compared
regarding their clinical characteristics, radiological data, and
clipping state (Table 4). Both groups were comparable without
any between-group difference for patient age, sex, presence of
a SAH, aneurysm diameter, and aneurysm dome height and
aneurysm neck height measured from the level of the anterior
clinoid process.

Notwithstanding, the pterional patient group showed a sig-
nificantly higher incidence of incomplete clipping than the in-
terhemispheric patient group (p=0.031). Four patients (36.4%)
who underwent a pterional approach showed a postclipping
aneurysm remnant, whereas all the patients who experienced
an interhemispheric approach showed complete clipping of
the high-positioned ACoA aneurysms.

In particular, incomplete clipping after a pterional approach

was observed in cases of a large aneurysm with a diameter >8
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mm, where a postclipping aneurysm remnant was observed in
four of the five large aneurysm cases with a diameter >8 mm
in the pterional patient group, while no incomplete clipping
was observed among the four large aneurysm cases with a di-
ameter >8 mm in the interhemispheric patient group.

No between-group difference was identified for patients
with a good clinical outcome (modified Rankin Scale [mRS],
0 or 1) or cognitive dysfunction. After excluding two patients
with World Federation of Neurosurgical Societies (WENS)
grade 5 due to a ruptured aneurysm, all the remaining pa-
tients presented with a ruptured aneurysm and good WENS
grade (1 or 2) or unruptured ACoA aneurysm, resulting in fa-
vorable clinical outcomes with a mRS score 0 or 1. Mild cog-
nitive dysfunction with memory impairment was reported for
five patients (45.5%) from the pterional group and three pa-
tient (23.1%) from the interhemispheric group.

DISCUSSION

This retrospective study proposed that an interhemispheric
approach provides better access to a high-positioned ACoA
aneurysm for complete clipping than a pterional approach. In
particular, this was confirmed in cases of a large, high-posi-
tioned ACoA aneurysm with a diameter >8 mm.

There is no clear consensus on the definition of a high-posi-

22)

tioned ACoA aneurysm. Kim et al.”™ defined a high-posi-

tioned ACoA aneurysm as located higher than 10 mm above

Table 4. Comparison of patients who underwent a pterional approach or interhemispheric approach for high-positioned ACoA aneurysms

Pterional approach

Interhemispheric approach

Variable (n=11) (n=13) p-value
Age (years) 56.3+11.6 (34-77) 57.5+9.2 (44-68) 0.769"
Male patients 5 (45.5) 6 (46.2) 0.973°
Patients with SAH 5(45.5) 5(38.5) 0.729°
Aneurysm diameter (mm) 72421 (41— 8.0£3.3 (4.2-17.0) 0.750"
Height of aneurysm dome above anterior clinoid process (mm) 170414 (15.4-19.1) 17.242.0 (151-22.4) 04571
Height of aneurysm neck above anterior clinoid process (mm) +1.0 (10.1-13.2) +1.5 (104-15.2) 0.270°
Patients with incomplete clipping 4(36.4) 0(0.0) 0.031%°
Patients with mRS 01 10(909) 12(92.3) 1.000°
Patients with cognitive dysfunction 5 (45.5) 3(230) 0.390°

Values are presented as meanzstandard deviation (range) or number (%). *Indicates statistical significance. Two sample t-test with normality
assumption. ‘Mann-Whitney U-test without normality assumption. “Fisher’s exact test. ACOA : anterior communicating artery, SAH : subarachnoid

hemorrhage, mRS : modified Rankin Scale
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the anterior clinoid process, while Diraz et al.” defined it as an
ACoA aneurysm with a neck height of 13 mm or more above
the anterior clinoid process. The position of an ACoA aneu-
rysm can be measured from the level of the anterior clinoid
process to various points on the aneurysm, such as the lowest
point, neck portion, and highest point of the aneurysm. When
describing the position of an ACoA aneurysm using the dis-
tance from the level of the anterior clinoid process to the an-
eurysm neck, the real aneurysm position can differ according
to the direction of the aneurysm dome. A superior-directing
ACoA aneurysm is invariably located higher than an inferior-
directing ACoA aneurysm, even with the same neck height.
Moreover, when using the distance to the lowest point of the
ACoA aneurysm to define a high-positioned ACoA aneurysm,
the real aneurysm position will differ according to the aneu-
rysm size. Here, a larger ACoA aneurysm is invariably located
higher than a smaller ACoA aneurysm, even with the same
position of the lowest point of the ACoA aneurysm. Accord-
ingly, this comparative study was performed using a defini-
tion of a high-positioned ACoA aneurysm which comprises of
an aneurysm neck height >10 mm and aneurysm dome height
>15 mm measured from the level of the anterior clinoid pro-
cess.

Instead of using a pterional approach for a high-positioned
ACoA aneurysm, an interhemispheric approach has been pro-
posed and already discussed in literature. However, there has
been no comparative study of these two surgical approaches
that includes the postoperative clipping status and clinical
outcomes. Thus, to the best our knowledge, this is the first
comparative study demonstrating a better clipping status re-
sulting from an interhemispheric approach for high-posi-
tioned ACoA aneurysms.

A pterional approach is widely accepted as the standard
procedure for ACoA aneurysms, as its advantages include
technical ease, familiarity since it is commonly applied for
many anterior circulation aneurysms, and early achievement
of proximal vascular control at the Al segment of the ACA.
However, the disadvantages include brain transgression, se-
vere brain retraction, and narrow surgical exposure of the le-
sion for a high-positioned ACoA aneurysm, despite introduc-
tion of an easy dissection technique of an interhemispheric
fissure by Kashimura et al'*"""**. For surgical access to a
high-positioned ACoA aneurysms, the brain transgression

can include the septal area above the gyrus rectus, which can
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damage the cholinergic projection from the basal forebrain to
the hippocampus and entire cerebral cortex™”.

While partial resection of the gyrus rectus in common ACoA
aneurysm surgery has been shown not to affect the surgical re-

sults or quality of life"*'*""

, the effect of brain transgression on
postoperative cognitive function in a pterional approach for a
high-positioned ACoA aneurysm has not been fully investigat-
ed. Very few clinical studies have focused on patients with a
high-positioned ACoA aneurysm, and most surgical results
have only used simple outcome scales, such as the Glasgow out-
come scale. Meanwhile, cognitive impairment, including mem-
ory impairment, confabulation, and personality changes, is well
known to occur in some patients following the rupture of an
ACoA aneurysm"®'*******¥%% A aneurysmal intracerebral
hemorrhage damaging the basal forebrain is considered to be
more causative than a diffuse SAH. In the present study, the in-
cidence of postoperative memory impairment was higher in the
pterional patient group than in the interhemispheric patient
group. However, the between-group difference did not quite
reach statistical significance (p=0.135). As the present study
only investigated cognitive impairment based on patient feed-
back in the postoperative follow-up, a neuropsychological test
of all patients would present more reliable results.

A unilateral low anterior interhemispheric approach does
not require brain transgression, dissection of the olfactory
tract, and division of the superior sagittal sinus™"***”. How-
ever, the disadvantages include the following. First, some
frontal parasagittal bridging veins can inevitably be sacrificed,
as the dissecting trajectory is almost fixed along the floor of
the anterior cranial fossa™. This can disturb the venous blood
flow through the frontal ascending veins, while the additional
brain retraction increases the risk of venous infarction™*",
Second, the extent of the interhemispheric dissection is ap-
proximately twice that of a bifrontal interhemispheric ap-
proach”. The cortical surfaces of the medial frontal lobes can
be tightly opposed and adherent, making interhemispheric
dissection sometimes difficult and laborious. Moreover, age-
related brain atrophy can increase the cerebrospinal fluid vol-
ume in the sylvian fissure (frontotemporal atrophy), sulci
(cortical atrophy), and ventricles (central cerebral atrophy),
making dissection of the sylvian fissure can be easier than in-

12,24,2 . .
® Third, early proximal vascu-

terhemispheric dissection
lar control is not possible in the unilateral low anterior inter-

hemispheric approach”. The parent artery distal to the



aneurysm, the A2 segment of the ACA, is generally reached
first in the interhemispheric fissure, followed by careful dis-
section past the aneurysm to the proximal parent artery. Thus,
cases of a ruptured aneurysm can become troublesome due to
an intraoperative premature rupture.

Meanwhile, when using a bifrontal interhemispheric ap-
proach for a high-positioned ACoA aneurysm, the risk of ve-
nous infarction is extremely low as the parasagittal bridging
veins are commonly preserved”™”. Less interhemispheric dis-
section is required to reach the lesion than with a unilateral
low anterior interhemispheric approach”. Subfrontal access to
the carotid cistern allows early proximal vascular control at
the proximal A1 segment of the ACA™” If an in situ side-to-
side bypass is required using bilateral pericallosal arteries dur-
ing surgery for a high-positioned ACoA aneurysm, a bifrontal
interhemispheric approach is most appropriate, as it exposes
the bilateral pericallosal arteries with a shallower surgical field
than a unilateral low anterior interhemispheric approach'.
Yet, the disadvantages of this surgical approach include the
need to dissect the bilateral olfactory tracts and frequent tran-
section of the frontal sinus”.

Dome projection of an ACoA aneurysm also affects the
choice of a surgical approach. Inferior-projecting ACoA aneu-
rysms are easily accessible via a pterional approach, while su-
perior-directing ACoA aneurysms are suitable for an inter-
hemispheric approach. However, in the present case series of a
high-positioned ACoA aneurysm, all aneurysms projected
anteriorly or superiorly with no case of inferior projection.
Therefore, this comparative study was not performed for the
analysis of aneurysm projection.

The current study has several limitations. First, it is based
on a retrospective review of data from a single institution.
Second, while this study included common surgical approach-
es for a high-positioned ACoA aneurysm, other modified ap-
proaches, such as an orbitozygomatic approach and basal in-
terhemispheric approach, were not considered™”. Third, this
study was not a prospective randomized study. However, the
selection bias was minimal. When deciding the surgical ap-
proach for a high-positioned ACoA aneurysm, a pterional ap-
proach was performed until 2016 and an interhemispheric ap-
proach has been preferred since 2017. It explains the absence
of any statistically significant between-group difference in the
aneurysm diameter, neck height, and dome height. Fourth,

future prospective, multi-center studies including a clipping
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status evaluation and neuropsychological test are warranted.

CONCLUSION

Our results demonstrate that an interhemispheric approach,
including a unilateral low anterior interhemispheric approach
and bifrontal interhemispheric approach, can achieve a better
clipping status than a pterional approach for large (diameter
>8 mm), high-positioned (aneurysm neck height >10 mm and
aneurysm dome height >15 mm measured from the level of

the anterior clinoid process) ACoA aneurysms.
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