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Inadvertent flow alterations in the parent artery during microsurgical clipping might
produce postoperative ischemic complications. Intraoperative recognition of such
alterations and its correction might improve operative outcomes in these patients.
We present the case of a thirty-five-year-old male with an incidental small left ante-
rior choroidal aneurysm. Microsurgical clipping induced an external compression
of the anterior choroidal artery against the posterior clinoidal process which was
identified in situ through surgical exploration and the loss of arterial doppler signal in
the vessel. After failed attempts at clip repositioning, a posterior clinoidectomy was
performed to decompress the artery. This resulted in arterial flow recovery. The aneu-
rysm was successfully treated, and a severe ischemic complication was likely avoid-
ed. This intraoperative phenomenon has not yet been described in the literature.
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INTRODUCTION

Treatment of anterior choroidal artery (AChA) aneurysms remains a challenging
task due to the artery’s complex anatomy and vascular distribution. Frequent isch-
emic complications have been reported with devastating consequences.””"” Occa-
sionally, unnoticed flow alterations in the parent artery due to microsurgical clipping
have resulted in postoperative ischemic complications.” On-site recognition of such
alterations and their correction might improve operative outcomes in these patients.

We present a case of an AChA aneurysm which developed flow impairment in the
parent artery during surgical clipping due to compression against a prominent poste-

rior clinoid process.
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CASE PRESENTATION

A thirty-five-year-old male with a history of chronic
headaches was referred for neurosurgical evaluation due
to the incidental finding of a small left AChA saccular
aneurysm (Fig. 1A, B). The patient’s past medical histo-
ry was positive for arterial hypertension, smoking and a
history of aneurismal subarachnoid hemorrhage in the
family. Conservative management vs. treatment alterna-
tives were discussed, and the patient opted for surgery.
Due to the aneurysm’s broad neck, surgical clipping was
favored over endovascular coiling.

The patient was positioned supine in the operating
table with the head fixed with a Mayfield clamp, slightly
elevated from the level of the right auricula. Positioning
was completed with slight extension and a 20-degree
rightward head rotation. A mini-pterional craniotomy
was performed (Fig. 1C). The proximal sylvian fissure

was split and the carotid cistern dissected. A brain

retractor was positioned to elevate the frontal lobe with
gentle retraction. The optic nerve (ON) and internal
carotid artery (ICA) were identified. At the origin of
the AChA, on the posterolateral aspect of the ICA, the
aneurysm was observed (Fig. 1D). The origin of the
AChA was identified on the anterior aspect of the aneu-
rysm sac. The neck of the aneurysm was dissected, and
clipping was performed with a 7 mm straight Yasargil
permanent clip (Aesculap, Braun GmbH, Frankfurt,
Germany) (Fig. 1E). The arterial doppler microprobe
(Mizuho Medical, Tokyo, Japan) was brought into the
operative field (Fig. 1F), and an absence of flow in the
AChA was noticed. After clip removal, the doppler
probe was used again, and robust flow in the AChA was
found. A new slight curved 6.5 mm clip was applied,
and the maneuver again resulted in sonographic signs of
flow impairment.

After careful exploration, the surgeon realized that

the absence of flow within the artery was due to a direct

Fig. 1. (A) CT angiography with bone reconstruction (lateral view): an aneurysm arising in the left AChA is observed. Inferiorly and medial
to the aneurysm, the PCP with two bony prominences projecting superiorly and posteriorly. (B) Superior view of the same CT angiography.
(C) Exposure of the sylvian fissure via a mini-pterional approach. (D) Surgical view under the operative microscope after the carotid cistern
was dissected. The aneurysm sac was exposed and the origin of the AChA was identified. The PCP is medial to the aneurysm. (E) Intraop-
erative image of the clipped aneurysm, the compression of the AChA against the PCP is evidenced. (F) Use of Doppler probe on the AChA,
which showed absence of flow. (G) Posterior clinoidectomy using Kerrison rongeur. (H) AChA liberated after the posterior clinoidectomy.
CT, computed tomographic; AChA, anterior choroidal artery; PCP, posterior clinoid process; An, aneurysm; KR, kerrison rongeur.
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compression of the AChA against the posterior clinoidal curved, angled tip) to avoid the arterial compression, but
process (PCP). Several attempts were made to reposi- they proved to be unsuccessful. A posterior clinoidecto-
tion clips with different settings (straight, slight curved, my with a Kerrison rongeur was then performed. This

Fig. 2. (A) Macroscopic view of the surgical field after aneurysm clipping and posterior clinoidectomy. (B) Post-surgical CT angiography
showing the clip and its projection in the space previously occupied by the superior projection of the PCP (C) Artistic illustration of the con-
cept detailed in the present report (the black arrow points at the site of vascular compression of the AChA against the PCP). CT, computed
tomographic; PCP, posterior clinoid process; An, aneurysm; AChA, anterior choroidal artery; ICA, internal carotid arter; MCA, middle cerebral
artery.
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maneuver allowed for free movement of the AChA, with
the arterial compression subsiding (Fig. 1G, H). Flow
restoration was verified with a new doppler sonographic
control. Fig. 2 shows the operative field after the defini-
tive clipping and an artistic illustration of the procedure.
The patient had no neurological deficits postoperatively

and was discharged on day 3 of the hospital admission.

DISCUSSION

The treatment of AChA aneurysms remains challeng-
ing, not only because of the complexity of the vascular
anatomy and the small caliber of the AChA, but also be-
cause of the fearsome ischemic complications de-
rived."?*¥"" Previous reports describe the risk of AChA
territory ischemia at 12-16%.”7%%”

Among the causes for AChA ischemic complications
are: unintentional clipping resulting in arterial occlu-
sion,”” thromboembolism due to temporary clipping
of a parent vessel and arterial kinking due to clip rota-
tion.” Ischemic complications were previously noted
even with preserved arterial diameter. The presence of
atheromatous plaques on the aneurysm neck may also
be a cause of AChA occlusion.” For this reason, intra-
operative monitoring techniques should be performed
to ensure that the blood flow within the artery remains
patent.” Intraoperative angiography with intravenous
indocyanine green (ICG) or micro-doppler ultrasound
are useful tools that surgeons can use to avoid ischemic
complications.”

During the case presented, vascular anatomy seemed
to be preserved but an absence of flow in the AChA was
noticed. The in situ identification of a mechanical com-
pression of the parent artery and the ulterior surgical
decompression, likely prevented a devastating ischemic
complication. Of note, the PCP is rarely involved in
AChA compression. However, in this case, a very promi-
nent PCP, in association with a closely located trajectory
of the supraclinoid ICA, could have favored this rare
intraoperative event.

To the best of our knowledge, there are no reports

in the literature of direct external compression of the

AChA against the PCP induced by aneurysm clipping.

CONCLUSIONS

We present the case of an external clip-induced AChA
compression against the PCP during aneurysm surgery.
This phenomenon has not been described in the liter-
ature before. A posterior clinoidectomy proved to be
effective in restoring normal flow in the AChA after sev-

eral attempts at clip repositioning failed.
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