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Introduction

Inadvertent occlusion of a fetal-type posterior communicating artery in aneurysm
surgery could result in posterior circulation infarction and neurological morbidity. The
case of a patient with an unruptured posterior communicating artery aneurysm with
lateral projection and a fetal-type posterior communicating artery is presented. The
utility of the carotid-oculomotor window as a surgical corridor to safely find the fetal-
type posterior communicating artery is discussed.

A oclusdo da artéria comunicante posterior do tipo fetal em cirurgia de aneurisma pode
resultar em infarto da circulagcdo posterior e morbidade neurolégica. Apresentamos o
caso de um paciente com aneurisma nao roto da artéria comunicante posterior com
projecdo lateral e uma artéria comunicante posterior do tipo fetal. Discutimos a
utilidade da janela carétida-oculomotora como um corredor cirirgico para encontrar
com seguranca a artéria comunicante posterior do tipo fetal.

Case

A fetal configuration of the circle of Willis is seen in up to
17.5% of an adult patient population.’ Compromise of a fetal-
type posterior communicating artery (PCOMM) or its perfo-
rators by surgical clipping could result in posterior circula-
tion infarction and neurological morbidity.>> The technical
considerations in the treatment of a patient with a PCOMM
aneurysm with lateral projection and a fetal-type PCOMM
artery are presented.
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A 65-year-old female patient was admitted to our emergency
unit with a sudden onset of headache and diplopia. Physical
examination revealed a left-sided complete third nerve
palsy. The computed tomography (CT) scan was negative
for subarachnoid hemorrhage. The computed tomography
angiography (CTA) (=Fig. 1) revealed a left 4.9 mm x 9 mm
unruptured left PCOMM aneurysm with a lateral projection.
Ipsilateral fetal configuration of the circle of Willis was
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Fig. 1 Preoperative computed tomography angiography.

observed, with a large hyperplastic PCOMM of 13 mm length
and 2.5 mm width, and a hypoplastic P1 segment of the
posterior cerebral artery.

Surgical Technique

A classic pterional craniotomy was performed on the left
side. Under the surgical microscope, initial arachnoid dissec-
tion of the optic-carotid cistern allowed cerebrospinal fluid

aspiration and brain relaxation. Exposure of the PCOMM
segment of the internal carotid artery (ICA) revealed the
aneurysm (=Fig. 2A), but visualization of the PCOMM origin
was not possible. At this point, to allow visualization of the
PCOMM it was necessary to do a proximal opening of the
Sylvian fissure, to reveal the carotid-oculomotor window
(CoW). As previously reported,? temporal lobe retraction
should be avoided to prevent aneurysm rupture. Pilot clip-
ping with a 9 mm straight clip was performed (~Fig. 2B) to
increase the safety of Sylvian fissure dissection. In the CoW
(=Fig. 2C, D) it was possible to find the PCOMM origin and
the perforators. Proximal control at the ophthalmic segment
and at the PCOMM segment (=Fig. 2E) allowed aneurysm
softening and clip repositioning, under direct visualization of
the PCOMM artery (=Fig. 2F) and anterior choroidal arteries.
Doppler sonography confirmed vascular flow. The patient
had a good postoperative course without complications and
was discharged with ongoing improvement of her third
nerve palsy.

Discussion

In a non-fetal configuration of the circle of Willis, the PCOMM
is found at the interpeduncular cistern in the opticocarotid
window,* and its origin is observed as a knuckle on the
posterolateral carotid wall, just proximal to the neck of the
aneurysm, with a lateral to medial path from the ICA to the
posterior cerebral artery.’

Fig. 2 Surgical technique.
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Surgery of PCOMM aneurysms with a fetal configuration of
the circle of Willis endangers inadvertent occlusion of the
PCOMM, because of its medial to lateral projection.” In these
cases, a laterally projecting aneurysm may hide the PCOMM
origin and perforators. In this scenario, we believe it is neces-
sary to do a careful proximal dissection of the Sylvian fissure,
avoiding temporal retraction, to fully expose the CoW: the
space between the ICA medially, the oculomotor nerve lateral-
ly, and the uncus posteriorly.? The CoW has been traditionally
mentioned as providing access to the basilar apex aneurysm,®’
but should also be considered as a surgical corridor in cases of
fetal type PCOMM. This surgical strategy achieves three goals:
to gain proximal control at the PCOMM, to fully observe the
PCOMM during final clip application, and to confirm patency of
PCOMM and perforators. Micro doppler ultrasound® and/or
near infrared indocyanine green videoangiography® are useful
tools that may be utilized to confirm vascular flow. Addition-
ally, in cases of third nerve palsy, nerve decompression may be
performed, although it has been reported that oculomotor
nerve palsy improves, in most cases with clipping and without
need of nerve decompression.'%'"

Anterior clinoidectomy'®'® and/or anterior petroclinoid
fold' release may be necessary in cases when the intra-
operative view of the neck of the aneurysm is obstructed by
the anterior clinoid process, as in cases of short length of the ICA.

Conclusion

A laterally projecting PCOMM aneurysm may hide the
PCOMM origin in a fetal configuration of the circle of Willis.
In these cases, careful proximal Sylvian fissure dissection and
exposure of the carotid oculomotor window are needed to
expose the PCOMM artery, gain proximal control, and to
confirm patency after clipping.
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