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Abstract

Advancement in neurovascular imaging has led to detection of abnormalities and normal anatomic variations. Most
of anatomical variations in cerebral vasculature are asymptomatic and found incidentally; however, some may
increase the risk of aneurysm formation and subsequent subarachnoid or intracranial hemorrhage. Here in, we
report fenestration within an azygos A2 segment, as an incidental finding, which is an extremely rare anatomic
variation in a patient suffering subarachnoid hemorrhage (SAH). However, there was no correlation found between
SAH and the mentioned anatomic variation. To author’s knowledge this is the first report of such anatomic
variation with providing source images of brain CT angiograms.

Background
The anterior cerebral arteries are devided into five
segments:

� A1: from internal carotid artery (ICA) to the
anterior communicating artery (A-comA).

� A2: from the A-comA to the region between genu
and rostrum of corpus callosum where it bifurcates.

� A3: Bifurcation of A2 segment to pericallosal and
callosomarginal which curves around the genu of
corpus callosum and ends at the rostral part of body
of corpus callosum.

� A4 and A5: distal branches on the superior surface
of corpus callosum with anastomoses to distal
branches of MCA and PCA.

Fenestration of intracranial arteries was found on 0.3
to 0.9 % of cerebral angiograms, which is more common
in posterior circulation and was claimed to be associated
with saccular aneurysms. Although fenestration in anter-
ior circulation is rare, azygos (unpaired) anterior cerebral
artery (ACA) has been described in the literature as an
anatomical variant.
Here in we report the first case of fenestration within

of an azygos A2 segment of ACA which is an extremely

rare anatomical variation detected in brain computed
tomography angiography (CTA).

Case presentation
A 22-year-old female suffered suddenly onset severe
headache. She had Glasgow coma scale (GCS) of 15/15
and her neurologic exam was unremarkable. She was
found to have subarachnoid hemorrhage (SAH) within
left sylvian fissure on her brain computed tomography
(CT) scan (Fig. 1). So a brain CT angiography with a 16-
slice multidetector scan was requested for her, which did
not reveal any vascular lesion justifying SAH within left
sylvian fissure. However we incidentally noticed a fenes-
trated azygos A2 segment in coronal images of maximum
intensity projections (MIP) of her CTA (Fig. 2a, 2b). For
determination of SAH source, she underwent a digital sub-
tracted angiography (DSA) of brain 2 weeks later, which
also did not show any aneurysms. Written consent was ob-
tained from the patient to present this report and any im-
ages accordingly.

Discussion
Fenestration of arteries, described as division of arterial
lumen into separate channels, each having a unique
endothelial and muscularis layer, is commonly seen in
cerebral arteries [1, 2]. Angiographic incidence of arterial
fenestration is 0.3 to 0.9 %, and they were thought to be
more common in posterior circulation [1–3]. However
two studies conducted by Van Rooij et al. [4, 5] demon-
strated that fenestrations are more common in anterior
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circulation by using the more sensitive diagnostic mo-
dality, namely three-dimensional rotational angiography
(3DRA). They also found out that 31 % of arterial fenes-
trations are associated with an aneurysm.
Despite several reviews about fenestrations in posterior

circulation, the literature lacks sufficient data regarding
fenestrations in anterior circulation.
Uchino et al. were the pioneers of reviewing anomalies

in anterior circulation by investigation 2000 brain MR
angiograms. They found an incidence of 0.3 % for fenes-
trations in Middle cerebral artery (MCA) territory,
which were all located in M1 segment [6].
Anomalies of Anterior cerebral artery including unilat-

eral A1 aplasia, triple A2, unpaired or azygos A2 and
fenestrations are also uncommon. Unpaired (azygos) A2
segment have been recorded in about 2 % and arterial
fenestration in about 1.2 % of MR angiograms [7]. Al-
though aneurysms have been reported to accompany
unilateral A1 aplasia, triple A2 and azygos A2, no associ-
ation was found between fenestrations and aneurysms.
Most fenestrations in the territory of anterior cerebral

artery are within A1 segment. Data reported from cohort
series of Zhao et al. reviewing cranial MR angiograms, re-
vealed quite the same incidence of 0.8 % for fenestrations
in ACA territory and all were detected in A1 segment [8].
Uchino et al. reported the first case of fenestration in

A2 segment detected in magnetic resonance angiography
which is the only available report of fenestration in A2
segment, which was also recorded in an azygos A2 such
as our case [7].
Whether or not this anatomic variation is related

with aneurysm formation or SAH is unclear. However

to authors’ knowledge this is an exteremely rare report
of such an anatomic variation and might be considered
among the various normal variations of cerebral arterial
anatomy. Unlike previous report of detection of a similar
anatomic variation by MRA, we spotted a fenestration in
an Azygos A2 segment in brain CTA. Brain CTA is a valu-
able adjunct in neurovascular imaging and it can be used
for assessment of vessels of small caliber.

Conclusion
Advancement in neurovascular imaging modalities has led
to a better understanding of cerebrovascular anatomy.
Unlike previous report of detection of a similar anatomic
variation by MRA, we spotted a fenestration in an Azygos

Fig. 1 Axial non-contrasted brain CT scan showing a streak of left
parietal SAH

Fig. 2 a Coronal view of MIP images of brain CTA showing a
fenestration at proximal part of an azygos A2 (Arrow). b 3D-
Reconstruction of brain CTA from a coronal view highlighting
the site of fenestration within an azygos A2 (Arrow)
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A2 segment in brain CTA. Brain CTA is a valuable adjunct
in neurovascular imaging and it can be used for assessment
of vessels of small caliber.
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