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A low‑lying internal carotid artery  (ICA) running closer to the skull base than 
in usual cases prevents use of the standard transsylvian approach  (TSA) to view 
an aneurysm through the retrocarotid space. A  75‑year‑old male had a 10‑day 
history of headache and left eyelid ptosis. Initial computed tomography  (CT) 
showed no evidence of subarachnoid hemorrhage. Emergency three‑dimensional 
CT angiography showed a saccular aneurysm with bleb arising from the left 
horizontally projecting ICA. The aneurysm was approached through the TSA 
but could not be visualized well. We used the anterior temporal approach  (ATA) 
followed by the TSA, offering a more lateral line of vision and allowing the 
surgeon to visualize the aneurysmal neck. The aneurysm was successfully 
obliterated. The ATA provided a better lateral view than the standard TSA for the 
ICA aneurysm. We emphasize the effectiveness of ATA for aneurysm arising from 
a low‑lying IC‑posterior communicating artery bifurcation.
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showed no evidence of subarachnoid hemorrhage in the 
basal cistern. Emergency three‑dimensional  (3D) CT 
angiography  (CTA) showed a saccular aneurysm with 
bleb arising from a low‑lying left ICA in which the 
aneurysm fundus projected inferiorly [Figure 1].

We speculated that the progressive oculomotor 
nerve palsy was attributable to a tiny enlargement or 
morphological change in the aneurysm. The aneurysm 
was managed by microsurgical clipping the day after 
admission. The cervical ICA was exposed for proximal 
control, and left interfascial pterional craniotomy was 
performed as described by Yasargil.[1] After the proximal 
Sylvian cistern was opened toward the ICA bifurcation, 
the ICA was exposed. The origin and course of the PCoA 
were confirmed through the opticocarotid space. The 
aneurysm was approached through the TSA but could not 

Case Report

Introduction

A low‑lying internal carotid artery  (ICA) runs closer 
to the skull base than in usual cases, meaning that 

a standard transsylvian approach  (TSA) cannot be used 
to view an aneurysm through the retrocarotid space, 
because the low‑lying ICA narrows the retrocarotid 
space and impedes visualization of the aneurysm. 
A  more lateral approach than the standard TSA is thus 
required to observe the aneurysm. We encountered a 
case of aneurysm arising from the low‑lying IC‑posterior 
communicating artery  (PCoA) bifurcation, in which an 
anterior temporal approach  (ATA) was applied. This 
paper describes some unique characteristics and the 
surgical management of such aneurysms.

Case Report
A 75‑year‑old male presented with a 10‑day history of 
headache and left eyelid ptosis. On admission, he was 
alert with no deficit other than left‑side ptosis with a 
slightly dilated pupil and limited movement of the left 
eye during right gaze. Initial computed tomography (CT) 
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be well visualized even after mobilization of the tortuous 
M1 and the C1 segment, because the greater part of the 
aneurysm was hidden behind the left temporal lobe and 
tentorium cerebelli. The superficial Sylvian veins and 
the anterior temporal artery were detached from the 
temporal lobe. The arachnoid trabeculae between the 
oculomotor nerve and temporal uncus were then cut, and 
the temporal uncus was retracted posterolaterally. The 
aneurysm was approached through a more lateral line of 
vision than the TSA and was well visualized as touching 
the oculomotor nerve  [Figure  2]. Furthermore, the 
aneurysm could be approached along the inferior wall of 
the ICA through the more lateral line of vision during 
ATA. The aneurysm was successfully obliterated using a 
bayonet‑shaped titanium clip (Yasargil titanium clip, No. 
FT727T; Aesculap AG and Co., Tuttlingen, Germany). 
Complete aneurysm occlusion and patency of both the 
PCoA and the anterior choroidal artery were confirmed 
intraoperatively by indocyanine green angiography. 
Postoperative 3D CTA revealed disappearance of the 
aneurysm [Figure 3]. Improvement in third cranial nerve 
function was noted 3  days later, and the patient was 
discharged with no neurological deficits.

Discussion
The ATA provided a better lateral view than the standard 
TSA for the ICA aneurysm and allowed better use of the 
retrocarotid space.[2‑4] We emphasize the effectiveness 
of the ATA for an aneurysm arising from a low‑lying 
IC‑PCoA bifurcation. The term “low‑lying” was based 
on intraoperative findings such as the short distance 

between the aneurysm neck and anterior clinoid process, 
and the anterior clinoid process impeding visualization 
of the aneurysm.[5] On preoperative 3D CTA, the 
anterior‑posterior view showed horizontal projection of 
the low‑lying ICA, while bone images revealed the ICA 
running closer to the skull base than in usual cases. In 
such situations, we recommend the ATA.

The ATA is a variation of the standard TSA but offers 
two major advantages compared with the standard 
TSA.[2‑4] The first is the provision of a wide operative 
window of the retrocarotid space. The second is that the 
ATA allows a more lateral line of vision, eliminating 
the need for carotid artery retraction with the potential 
for aneurysmal rupture. These advantages translate to 
improved visualization of the aneurysmal neck arising 
from a low‑lying ICA, despite the narrow retrocarotid 
space. On the other hand, the ATA shows a disadvantage 
in that the veins from the temporal tip to the cavernous 
sinus and sphenoparietal sinuses are sacrificed to retract 
the temporal lobe posteriorly. Katsuno et  al. reported a 
modified ATA preserving the temporal veins.[3] Although 
the subtemporal approach can also provide a more 
lateral line of vision than standard TSA, wide exposure 
of lesions during the subtemporal approach often leads 
to excessive retraction and subsequent temporal lobe 
injury.[6]

Anterior petroclinoid fold resection or anterior 
clinoidectomy has been reported as useful to improve 
visualization of an aneurysmal neck arising from the 
low‑lying ICA, through the TSA.[5,7,8] These techniques 

Figure  1: Preoperative three‑dimensional computed tomography 
angiography, anterior‑posterior view (a) showing the tortuous horizontally 
running ICA. Lateral view (b) showing the inferiorly projecting aneurysm 
with bleb. Superior‑inferior view (c) showing that the segment of the C1 
covers over the anterior clinoid process. A1: A1 segment of the anterior 
cerebral artery, AC: Anterior clinoid process, AN: Aneurysm, BA: Basilar 
artery, ICA: Internal carotid artery, M1, M1 segment of the middle cerebral 
artery, PCoA: Posterior communicating artery, PC: Posterior clinoid 
process, Rt: Right, *: Aneurysm
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Figure  2: Intraoperative photograph through the standard TSA 
showing that the operative corridor cannot well visualize the inferior 
projecting ICA aneurysm (black arrow) (a). The ATA allows to visualize 
the aneurysm  (black dotted arrow) touching the oculomotor nerve 
(white dotted arrow), the anterior choroidal artery (black arrow) (b), and 
the PCoA  (black dotted arrow).  (c) CN: Cranial nerve, ICA: Internal 
carotid artery, A1: Segment A1 of the anterior cerebral artery, M1: 
Segment M2 of the middle cerebral artery, FL: Frontal lobe, TL: Temporal 
lobe, *: Tentorium cerebelli
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allow the surgeon to expose the proximal intracranial 
ICA or aneurysmal neck without changing the surgical 
trajectory when the retrocarotid space is narrow. 
However, the usefulness of these techniques may be 
limited to cases with an infero‑posteriorly or inferiorly 
projecting aneurysm. In other situations such as with 
a posteriorly or posteromedially projecting aneurysm, 
adequate visualization of the aneurysmal neck for clip 
application might be difficult through the standard TSA. 
These techniques were not needed in the present case, 
because the lateral line of vision offered improved 
visualization of the aneurysmal neck.

The ATA for aneurysm arising from a low‑lying ICA 
possesses several limitations. First, for an inferiorly 
projecting large aneurysm or medially projecting 
aneurysm, the lateral line of vision may not allow 
complete obliteration of the inferiorly projecting 
aneurysmal neck using a nonfenestrated clip and makes 
visualization of the medially projecting aneurysm 
difficult. In the former cases, fenestrated clips must 
be used in tandem fashion through the standard TSA, 
because large aneurysms have a wide neck. In the latter 
cases, neither the ATA nor the standard TSA would 
allow sufficient visualization of the aneurysmal neck. 
Application of a fenestrated clip through the standard 
TSA is thus necessary.[9,10]
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Figure  3: Postoperative three‑dimensional computed tomography 
angiography, antero‑posterior view (a), lateral view (b) and supero‑inferior 
view (c) showing disappearance of the ICA aneurysm. The direction of 
clip (black dotted arrow) application through the ATA is more lateral than 
that through the TSA. A1: A1 segment of the anterior cerebral artery, 
ICA: Internal carotid artery, M1: M1 segment of the middle cerebral 
artery, PCoA: Posterior communicating artery, Rt: Right
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