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Abstract

Background: Middle cerebral artery (MCA) fenestration is a very rare anatomical
variant of the MCA, incidentally found during magnetic resonance or computed
tomography angiography. It has an incidence of 0.6%. Unlike fenestration of the
posterior cerebral arterial circulation, fenestration of the anterior cerebral arterial
circulation has not been well described.

Methods: We present the rare case of a patient who was admitted for a ruptured
aneurysm of the MCA arising at the site of the fenestration of the MCA and also
an unruptured fusiform aneurysm of the right posterior communicating artery and
a distal anterior cerebral artery (ACA) aneurysm.

Results: The patient underwent craniotomy with microsurgical aneurysm clipping
and the previously undiagnosed ruptured aneurysm, at the site of the fenestration
of the MCA, arose immediately. Postoperatively, the patient awoke without a deficit.
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after the first surgery, he was operated for the distal azygos ACA aneurysm.

Conclusion: Anomalies of the intracranial vasculature are common, and we
describe a rare case of left MCA fenestration with an associated ruptured aneurysm
at the site of the fenestration. In the literature, cases of fenestration of the MCA
are sporadically reported and are only incidental findings.
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INTRODUCTION

According the literature review, there are three variations
of the MCA: Duplicated MCAI221  accessory
MCA,I0ILIB103-35T - and  fenestrated = MCA. 01725300 A

Anomalies of the intracranial circulation are important for

the cerebrovascular surgeons and neurointerventionalists
to recognize, especially when the patient is symptomatic.
Middle cerebral artery (MCA) variants are encountered
less frequently than variants of other intracranial
arteries. 2031
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fenestrated MCA is a rare anatomical anomaly, with
an incidence of 1% at autopsy and 0.17% on cerebral
angiography.%*?1222%1  Fenestration is defined as the
division of the lumen of an arterial segment into two
distinct  parallel channels.*"#?1  Most probably, the
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mechanism leading to MCA fenestration is thought to be
closely related to the interference in the evolution process
during embryonic development.#

The fenestrated MCA is usually found incidentally, either
during an angiography or an operation performed for
pathology, and symptomatic intracranial hemorrhage is very
rare.’821221 To the best of our knowledge, there have been
few reports on the presences of an anecurysm at the site of
the fenestration that had been presented with subarachnoid
hemorrhage (SAI). We describe a very rare case of
multiple ancurysms with a ruptured ancurysm of the MCA,
arising at the site of the fenestration of the MCA and
another at the site of the right azygos A2 segment.

CASE REPORT

A 52-year-old man was transferred to our emergency
room with the loss of consciousness and history of a
first episode of scizure, 2 h earlier. Ile had a history
of headache during the past several days. He had no
previous history of seizure or neurologic signs. In the brief
evaluation, his Glasgow Comma Scale was 11, without
a focal neurologic deficit. The vital signs were within
normal ranges. Emergent computed tomographic (CT)
scan revealed SAH in the basal cisterns and both sylvian
fissures and anterior interhemispheric region [Figure 1].
Dilated lateral ventricle and interstitial edema due to
acute hydrocephalus were demonstrated. The patient
was transferred to the operation room, and external
ventricular drainage was placed in the right frontal
hormn of the lateral ventricle urgently. The patient
was admitted to the Intensive Care Unit. Brain CT
angiography and digital subtraction angiography of
both internal carotid arteries (ICAs) and both vertebral
arteries demonstrated a ruptured aneurysm of the left
MCA and an unruptured fusiform anecurysm of right

Figure I:Brain computed tomography scan revealed subarachnoid
hemorrhage in basal cisterns and both sylvian fissures and anterior
interhemispheric region. Dilated lateral ventricles and interstitial
edema due to acute hydrocephalus is obvious

posterior communicating artery and an aneurysm
at the site of the distal azygos anterior cerebral
artery (ACA) [Figure 2]. Furthermore, another vascular
variant reported in our patient was the azygos ACA in
the A2 segment.

The patient underwent surgery, with the left pterional
approach. A left frontotemporal craniotomy was
performed, and an aneurysm was exposed through the
sylvian fissure. The saccular ancurysm, with superior
projection in the bifurcation of the left MCA, was
clipped with a 7 mm straight clip. After dissection of
the ancurysm, fenestration of the MCA was exposed
immediately at the aneurysm’s site [Figure 3]. The
postoperative course was complicated with bacterial
meningitis that was treated with antibiotic therapy. After
26 days, the patient was discharged without neurologic
deficit.

Follow-up  angiography ~ performed 3 months
postoperatively showed complete obstruction of the
previous left MCA anecurysms. The second surgery was
done 6 months after first surgery. The neurosurgeons
opted for a right interthemispheric approach and a
saccular aneurysm, with superolateral projection beneath
the cingulate gyrus and 15 mm before bifurcation of the
pericallosal and callosomarginal arteries was clipped with
a 6 mm mini-clip [Figure 4].

Monoparesis of left hand occurred as a complication of
the second surgery. Patient muscle force in its left hand
was 4/5, with mild spasticity at 4 months follow-up after
surgery.

DISCUSSION

According to Teal et al. study, accessory MCA,
duplicated MCA and fenestrated MCA are variations in
MCA. An accessory MCA is classically described as arising
from the Al segment of the ACA, and angiographic
studies have shown that accessory MCAs most commonly
arise from the distal Al. A duplicate MCA occurs when
two vessels arise directly from the ICA supplying the
ipsilateral MCA territory.[>202731]
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Figure 2:Four vessels digital subtraction angiography demonstrated a
ruptured aneurysm of the left middle cerebral artery,an unruptured
fusiform aneurysm of the right posterior communicating artery and
an aneurysm at the site of the distal azygos anterior cerebral artery
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Figure 3: Postoperative computed tomography angiography
revealed an aneurysm at the site of the fenestration of the middle
cerebral artery

Fenestration is a rare finding, and it is mostly found
in the anterior communicating artery (ACoA) or the
vertebrobasilar system.['”2?l The low incidence of this
anomaly, based on cerebral angiography or magnetic
resonance angiography (MRA) up to date may have been
underestimated because it is often missed by poor quality
angiography or MRA.”I Embryologic development of
the MCA 1s first recognized in 7-12 mm embryos, as
small buds originating proximal to the ACA on the
primitive ICA. At an embryonal length of 16-18 mm,
the MCA becomes more prominent and develops
branches in the cerebral hemisphere.*! Despite the
embryologic understanding of MCA development in
relation to surrounding vasculature, the causative factors
for the development of MCA anomalies have yet to be
clucidated.

Okudera et al."™ classified the fenestrated MCA into
three types: The “proximal type” at the proximal portion
of M1, the “intermediate type” in the central portion of
the M1, and the “distal type” at the portion just before
the division of M2. They reported that the proximal
type was the most common type. Our case was the distal
type, at the site of the MCA bifurcation.

According to the previous reports, the MCA variants
have been regarded to have no clinical significance. 22!
Uchino et al. reported that clinical manifestations of
the aneurysm were more common in accessory MCA
than duplicated or fenestrated MCA.*! There are
several reports in the literature about the presence of an
aneurysm in MCA with the above variations.[121%17.23.2630]
Ancurysm in fenestrated MCA is less common than
other variations,” and according to our knowledge,
no aneurysm at the site of the fenestration has been
previously reported.

Rarely, fenestrated MCA can be associated with a major
territory infarction from occlusion of the fenestrated
segment. Aggressive manipulations during interventional
procedures should be avoided to prevent devastating
results by arterial rupture.! Jeong et all”l reported
five cases of MCA fenestration associated with cerebral
infarction or ischemia, including one case of lacunar
infarction and four cases of transient ischemic attack.
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Figure 4: Postoperative computed tomography angiography
revealed an aneurysm at the site of the right azygos A2 artery

Based on Hager Paget’s article,”! at
35 days (12-14 mm stage), the primitive anterior division
of the ICA develops a distinct distal branch, which is the
stem of the ACA. By 40 days (16-18 mm stage), the stem
of the ACA clongates medially toward its counterpart. At
44 days (20-24 mm stage), the channels of the midline
cluster of plexiform anastomoses coalesce and form one
or more ACoAs. In addition, the coalescing channels of
the midline cluster of plexiform anastomoses give rise to

a median ACA that originates from the ACA.

An anomaly in this stage is the azygos artery or solitary
A2 segment that arises when the paired ACAs regress
after formation and enlargement of the median ACA.
Lin et al.®! expressed that 41.1% of azygos A2 segments
have a terminal ancurysm, which is most commonly
located at the bifurcation of the pericallosal and
callosomarginal arteries, and less frequently is found
at the site of origin of the frontopolar or orbitofrontal
branches of the ACA. In our case, a sacccular aneurysm
was proximal to the azygos artery.

This case was very challenging due to the presence of
three aneurysms, a ruptured aneurysm immediately at
the fenestration site of the MCA, an azygos ACA in the
AZ segment and a distal ACA ancurysm.

CONCLUSION

Although anomalies of the MCA are rare, neurosurgeons
and necuroendovascular  specialists  should be familiar
with the anatomic variations and the potential associated
findings and sequels that can occur. Furthermore, in patients
with multiple aneurysms, they should be aware about the
presence of these variations when performing interventions.
We suggest more in depth study about multiple aneurysms
and variations in the cerebral circulation.
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