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Introduction

Aneurysms of the anterior cerebral artery (ACA) are generally

Aneurysm arising from the A1 segment of the anterior cerebral artery is rare. Aneurysm
of the A1 segment even being small tend to rupture early. They tend to develop along
the with various vascular anomalies of the vessels arising from the A1 segment. Use of
computational fluid dynamics and hemodynamic consideration is of importance in this
aneurysm. In this report we describe a 57-year-old woman with a small, unruptured A1
segment aneurysm arising from the proximal segment of the posterior surface of A1,
and pointing posterior-inferiorly with multiple perforators entangling around for which
microsurgical clipping was done. Intraoperative clipping of the aneurysm and salvaging
the multiple perforators were challenging. We report a rare case of an A1 segment
aneurysm arising from the posterior surface facing with multiple perforators. It is of
significance to understand that a small, unruptured A1 aneurysm can arise from the
posterior surface of the A1 segment with projection posterior-inferiorly making it
deeper in location with multiple perforators entangling it; hence, it is challenging to
treat without causing neurological deficits.

present as intracranial bleed; they are unique in being
frequently associated with vascular anomalies and multiple
intracranial aneurysms.2

seen arising from the anterior communicating artery and
from the distal portion of the ACA. A1 segment aneurysms
are rare and are less than 1% of all cerebral aneurysm.’ They
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All this coupled with the highly variable course of the Al
segment of the ACA, the variations in the projection of the
aneurysm, location of the aneurysm with respect to the
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Fig. 1 Three-dimensional computed tomography angiography of
brain demonstrating an A1 segment aneurysm projecting posterior-
inferiorly (green arrow).

parent artery, and its proximity to critical perforators makes
aneurysms of this region a challenge to treat.>* Proximal A1
segment aneurysm tends to rupture even being small in size
and their computational fluid dynamics gives the risk assess-
ment of their rupture and helps in early decision of surgical
management.’
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Fig. 2 Dimensions of the aneurysm.
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Fig. 3 Computational fluid dynamics demonstrating high wall shear
stress within aneurysm.

Case Report

A 57-year-old female, pianist by profession, was referred to
our department. Her chief complaints were headache and
nausea for which her brain computed tomography (CT) and
magnetic resonance imaging were done at an outside hospi-
tal, which showed an unruptured Al segment aneurysm
(=Fig. 1). Her three-dimensional CT brain angiogram
showed the dimensions of the aneurysm as 2.7 mm of the
neck and 2.2 mm of the height (~Fig. 2). Her computational
fluid dynamics confirmed high probability of the rupture of
the aneurysm (=Fig. 3), hence the decision of early operating
the patient was taken and patient underwent a standard left
pterional craniotomy and clipping of the aneurysm under
general anesthesia. Intraoperatively an aneurysm was con-
firmed at the proximal segment of the A1 segment of the ACA
projecting posterior-inferiorly with multiple perforators
entangling the aneurysm; indocyanine green (ICG) video
angiography confirmed multiple perforators (~Fig. 4). Post
clipping, the motor-evoked potential (MEP) dropped to 40%.
Multiple perforators were noted to be involved within the
clip (=Fig. 5); hence, the clip was removed. Further dissec-
tion of the perforators from the aneurysm was done and the
clip was reapplied. Post repositioning of the clip, ICG video
angiography showed partial restored flow in the perforators

Fig. 4 Intraoperative indocyanine green video angiography revealed
multiple perforators (red arrows).
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Fig. 5 Intraoperative pic showing perforators’ involvement within
the clip (black arrow).

(=Fig. 6). MEP was maintained post clipping. The patient’s
postoperative course was uneventful.

Discussion

Yasargil was the one to categorize A1 aneurysm by location
into three groups: those of the proximal, middle, and distal
A1 segment.® Bhaisora et al” proposed a classification system
of A1 aneurysms based on their location on the A1 segment
and also on the direction of the aneurysm dome. A recent
study done by Kim et al showed that the direction of the A1
aneurysm was either superior or inferior, with most of the
proximal segment aneurysm direction projecting posterior-
ly.2 However, the direction of the aneurysm in the present
case was projecting posterior-inferiorly, making it more deep
in location and difficult to access. Perforating arteries usually
arise from the superior and/or posterior aspect of the A1l
segment and run directly to the anterior perforating sub-
stance.” Type 1 aneurysms typically project superiorly

and/or posteriorly. Therefore, when type 1 aneurysms are
clipped, separation of the perforating arteries from the neck
or dome of the aneurysm is required.'®'" In contrast, when
the aneurysm anatomically projects downward, as in this
present case, it might be unrelated to the origin or course of
the perforating arteries; hence, easy clipping of the aneu-
rysm can be performed.'?

Fig. 6 Post clipping indocyanine green showing partial filling of the
perforators (red arrows).
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In the present case, the entanglement of the aneurysm by
multiple perforators all around made it technically very
difficult to clip without sacrificing some of the perforators,
and causing significant motor deficit. Thus, use of MEP
intraoperatively helped significantly as when we clipped
the aneurysm in the first attempt the MEP dropped to 40%,
which led us to remove the previously applied clip thus
leading the MEP to return to baseline. Thus, in A1 segment
aneurysm that projects posterior-inferiorly with multiple
perforators surrounding the aneurysm, it should undergo
early surgery with complete dissection of the perforators
surrounding the aneurysm under MEP and ICG video angi-
ography guidance to prevent any postoperative neurological
deficits and improve the outcome of the surgery. Such
patients can also be given an option of endovascular stent-
assisted coil embolization, which is an alternative option in
such difficult anatomical aneurysm with partial or complete
coil embolization results.

Conclusion

We experienced arare case of an unruptured small aneurysm
arising from the posterior surface of proximal A1l segment,
projecting posterior-inferiorly and entangled with multiple
perforators from the A1 segment. While treating such diffi-
cult aneurysms, options of both clipping and stent-assisted
coil embolization should be kept in mind. Clipping should be
done under MEP and ICG video angiography guidance to
prevent any postoperative neurological deficits and improve
the outcome of the surgery.
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