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Cerebral Aneurysm in the Long Fenestration

at the Middle Portion of M1 Segment

Ki-Bum Sim, M.D., Ph.D., Chang Sub Lee, M.D., Ph D., Jung Cheol Park, M.D., Ji Soon Huh, M.D.
Department of Neurosurgery, Jeju National University College of Medicine, Jeju, Korea

We report a unique case of bilateral mirror image M1 aneurysms, one of which was an unruptured aneurysm arising from the proximal end of
right middle cerebral artery fenestration with long loop and the other ruptured aneurysm from the contralateral side. We clipped ruptured
aneurysm first and unruptured one in three months after the first operation. The difficulties of identifying this unusual vascular anomaly and
possible problems during the surgery of an aneurysm at the site of fenestration are discussed with a review of the literature.
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INTRODUCTION

The fenestration of middle cerebral artery (MCA) is a rare
anatomical variant. It is often asymptomatic. However, with
the recent advances of neuroradiologic technique, the report-
ed cases of MCA fenestration associated with cerebral
aneurysms are increasing. To date, about 67 cases of MCA
fenestration were reported and two thirds of these cases were
reported in the later half from the first case report in 1962 to
present. We report a rare case of bilateral MCA aneurysms,
one of which was developed at the proximal end of right
MCA fenestration with long convex loop on the middle
portion of M1.

CASE REPORT

A 32-year-old man, previously healthy, presented with
sudden onset of severe headache and vomiting. The patient
had no history of trauma and his past medical history was
unremarkable. He demonstrated meningeal irritation signs
with no focal neurological deficit. A computed tomography
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(CT) scan of the head showed slight subarachnoid hemor-
thage in the left insular cistern (Fig, 1). A three-dimensional
CT angiography showed bilateral mitror image MCA aneu-
rysms located at the middle portion of M1 segment and a
vascular loop enclosing the right MCA aneurysm was sus-
pected (Fig. 2, 3A). Conventional cerebral angiography
showed both aneurysms arose at the similar distance, about
1.5 c¢m, from the internal carotid artery (ICA) bifurcation
and directed inferolaterally. The left one measured 4 mm in

diameter and the right one measured 6 mm in diameter with

Fig. 1. Initial brain computed tomogram shows slight subarachnoid hemor-
thage in left insular cistem.
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smooth surface. Despite of conventio-
nal angjography, we could not differen-
tiate definitely the MCA fenestration
from overlapping of vessels (Fig. 3B).
We presumed the left one was ruptur-
ed and guglielmi detachable coil em-
bolization was tried but it was discon-
tinued due to intimal damage to the
left ICA. A left frontotemporal cranio-
tomy was performed. The surgical
exploration revealed that the left MCA
aneurysm was ruptured and it was clip-
ped in usual manner without difficulty.
After three months, the second opera-
tion was performed. Three-dimensio-
nal rotational angiography at that time
clearly defined the relationship of the
fenestration and an aneurysm (Fig. 30).
The fenestration started from the mid-
dle portion of the M1 and a saccular
aneurysm arose from the proximal end
of the fenestration. The size of diagonal
loop was measured about 1 cm from
proximal to distal end of the fenestra-
tion. The aneurysm was also clipped
successfully with right frontotemporal
craniotomy. Most of characteristics
observed in the previous study could be
confirmed under the surgjcal microscope but some unexpected
problems were encountered. The aneurysmal sac was directed
toward behind the fenestrated branches. The fenestrated
branches were densely adhered to the aneurysmal sac all the
way. Furthermore, it was hard to distract or retract the
branches because the distal end of fenestration was fused (Fig,
4). After dissection of aneurysmal neck, an obliquely angled
aneurysmal clip was applied. The postoperative course was

uneventful and he was discharged without neurologic deficit.

aneurysms.

DISCUSSION

In 1962, Crompton reported the first case of MCA fenes-
tration in 347 middle cerebral arteries examined in autopsy?.
The incidence of MCA fenestration varies from 0.02% to
1% according to the methods of investigation (e.g, autopsy or
angiographic studies). It was observed 0.17% to 1% in auto-
psy studies** and 0.02% to 0.43% in angiographic stud-
ies™'**. Although it shows similar incidences between anato-
mical and angiographic studies, the conventional angiogra-
phy has some diagnostic difficulties. The MCA fenestration
that is obscured by combined aneurysm or other arterial
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Fig. 2. The computed tomographic ngiogram shows bilateral mirror image middle cerebral artery

Fig. 3. Angiographic findings of M1 aneurysm in the long loop fenestration with various methods. Three
dimensional computed tomographic angiogram (A} and right carotid angiogram (B), left anterior oblique
view show a right middie cerebral artery (MCA) aneurysm arising from the proximal end of presumed
MCA fenestration, but definite diagnosis of MCA fenestration was not made. Three-dimensional rotational
cergbral angiography (C) shows the accurate relationship of right MCA aneurysm arising from the
proximal end of fenestration.

Fig. 4. Intraoperative photograph shows a middle cerebral artery aneurysm
{black arrow} in the loop of fenestration (white arowhead) and a temporary
clip in the proximal M1 segment.

branches could be unrecognized. We also could not confirm
the presumed MCA fenestration with conventional angio-
graphy but definite diagnosis was made with three-dimen-
sional rotational angiography. The steteoscopic images from
this study revealed clear relationship of the fenestrated vessels
and the aneurysm at the proximal end of fenestration. It is
believed that stereoscopic reconstruction technique such as
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three-dimensional rotational angiography could be helpful to
overcome the limitation of conventional angiography in de-
tecting these hidden anomalies and identifying the relation-
ship of fenestration loop and aneurysms.

To date, about 67 cases of MCA fenestration including our
case were reported'®”. Most of previous articles on the MCA
fenestration focused on the association of cerebral aneurysm
located at the site of fenestration or distant site from it. In the
review of previous reports, 19 cases were coincided with
cerebral aneurysms">1#1%#23039 and 6 cases of aneurysm de-
veloped at the proximal or distal end of fenestration™'#1924%0,
Other data indicated that the MCA fenestration was devel-
oped mainly at the M1 portion and there was no ethnic
predilection between Asian and Western countries. Although
these were sporadic cases, it is considered that arterial fenes-
tration would be a spectrum of congenital anomaly that
commonly accompany with cerebral aneurysms and fenes-
tration site would be a preferred site of aneurysm develop-
ment. Finlay measured stereological data from six segment of
brain arteries, each including fenestration (five from verte-
brobasilar junction and one from the MCA). He found
media defect on the both edge of fenestration and difference of
subendothelial layering between proximal and distal end of
fenestration. He stated that the propensity of aneurysm devel-
opment at the site of fenestration could be explained by struc-
tural abnormality and hemodynamic stress like the aneurysms
arising from any bifurcation. Structural investigation by Finlay
supports the assumption that proximal end of fenestration
could be a preferred site of aneurysm development®.

The MCA fenestration is a rare vascular anomaly and an
incidental finding in itself. But when saccular aneurysms
develop in its proximal end of fenestration, neurosurgeons
could be encountered the surgical problems that we had
experienced. The closed loop of fenestration enclosing the
aneurysmal sac is an unfamiliar surgical environment. It
could disturb the dissection between the fenestrated branches
and aneurysmal sac to make space for the dip placement.
Although the difficulties in dissection and clip placement
may be different to the size and relationship of fenestrated
loop and aneurysmal sac, it is considerable that the surgical
difficulties in the treatment of aneurysm adjacent to this
unfamiliar vascular anomaly could be a new dinical signifi-

cance of arterial fenestration,

CONCLUSION

Wee report a rare case of MCA aneurysm originated from
proximal end of fenestration with long loop at the middle
portion of M1 segment. Vascular neurosurgeons have to
consider such hidden vascular anomaly in the review of

preoperative examination and prepare the possible surgical
problems during operation.
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