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ABSTRACT 

A 51-year-old man presented with subarachnoid hae- 
morrhage with mild hydrocephaly. Digital substrac- 
tion angiography and 3-D Computerised Angiogram 
(CT) revealed a saccular aneurysm at bifurcation of 
azygos anterior cerebral artery (ACA) and other vas- 
cular variations such as vertebral artery fenestration 
and hypoplasia in one anterior cerebral artery. We 
performed aneurysmal neck clipping with good out- 
come and postoperative 3-D CT angiogram showed 
complet obliteration of aneurysm. Although azygos 
arteries are rare in healthy population, aneurysms of 
azygos ASA are not rare due to increased haemody- 
namic stress. We wanted to point out to better visu- 
alisation of anatomical variations at 3-D CT angio- 
gram comparing DSA in patients with intracranial 
aneurysm.  
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1. INTRODUCTION 

Unpaired distal anterior cerebral artery (ACA), also 
known as azygos ACA, is a rare condition in anatomical 
and angiographic studies. Perlmutter and Rhoton re- 
ported one case in 25 adult cadaveric brains [1]. Stefani 
et al. also noted one case in 38 cadaveric brains [2]. It is 
not surprising that this kind of anatomical variation may 
predispose individuals to aneurysm formation, due to 
alterations in hemodynamics. 

Indeed, reports on saccular aneurysm coupled with 
azygos ACA are more frequent than previously estimated. 
Its occurance rate has been reported to be between 13% 
and 71% [3-7]. Other intracranial malformations, such as 
agenesis of the corpus callosum, hydranencephaly, and 
vascular abnormalities, have drawn attention in nearly all 

published reports [7-10]. 
In this paper, we report a patient with a subarachnoid 

hemorrhage from a saccular aneurysm on azygos ACA 
associated with a microaneurysm at the middle cerebral 
artery bifurcation and a fenestration at the vertebrobasilar 
junction detected by 3D CT angiography. 

2. CASE REPORT 

A 51-year-old man presented with a sudden headache 
and neck stiffness. CT imaging revealed a subarachnoid 
hemorrhage in the basal cisterns and an interhemispheric 
fissure with a small hematoma near the same fissure 
(Figure 1) Mild ventriculomegaly was detected. Conven- 
tional cerebral angiography showed hypoplasia at the left 
A1, an azygos ACA with saccular aneurysm at the 
bifurcation. A 3-D CT angiogram revealed a more so- 
phisticated vascular network, such as azygos ACA with 
aneurysm, another aneurysm at the middle cerebral art- 
ery bifurcation, and a fenestration at the vertebrobasilar 
junction (Figure 2). 

A right paramedian frontal craniotomy was performed 
 

 

Figure 1. Posthemorrhage CT scan 
revealing subarachnoid hemorrhage 
and a small hematoma in interhemis- 
pheric fissure. *Corresponding author. 
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Figure 2. 3D CT angiogram demonstrating azygos 
ACA and aneurysm, another microaneurysm at the 
middle cerebral artery bifurcation and fenestration at 
the vertebrobasilar junction on the same image. 

 
to allow for an interhemispheric approach on the third 
day of hemorrhage. Azygos ACA and its branches were 
seen in the corpus callosum. The fundus of the aneurysm 
was buried in neighboring cingulate gyrus. Following 
proximal and distal control of arteries, dissection of the 
neck of the aneurysm was performed and a curved clip 
was applied. The postoperative course was uneventful. 
The ventriculomegaly regressed, and the patient was 
discharged 7 days later after the operation without inci- 
dent. One month later, 3-D CT angiography demon- 
strated patency of vessels with complete obliteration of 
the aneurysm (Figure 3). 

3. DISCUSSION 

In 18-mm embryos (40 days) the anterior cerebral artery 
takes a medial course. Four days later, the arteria com- 
municans anterior develops from the anterior plexus. 
Anterior cerebral arteries run in a rostro-occipital direc- 
tion with the development of the corpus callosum [11]. 
The unusual fusion of paired post-communicant seg- 
ments of ACA originates either from the medial branch 
of the olfactory artery at the initial 16-mm stage of 
embryogenesis or the persistance of the median artery in 
the corpus callosum at the 20 - 24 mm stage [2,4]. 

Although azygos ACA has a low incidence (1% - 4%) 
in the adult population or cadaveric series [1,2], it is not 
rare within subarachnoid hemorrhage cases. Except for 
the report of Hernesniemi et al. [12], nearly all series on 
distal ACA aneurysm noted some cases with subara- 
chnoid hemorrhage from the rupture of an azygos ACA 
aneurysm [5-7]. This may be explained by the suscepti- 
bility of aneurysm formation where blood flow has dou-  

 

Figure 3. Postoperative 3D CT angiogram indicating 
complete obliteration of the aneurysm by clipping of the 
patent parent arteries. 

 
bled and the corresponding hemodynamic pressure has 
increased in place of normally paired distal ACA [4]. 

As a variant of normal embryogenesis, azygos ACA 
accompanies other vascular or nonvascular malforma- 
tions, such as arteriovenous malformation, aneurysm, 
fenestration, corpus callosum agenesis, and hydranan- 
cephaly [7-10]. The existence of an aneurysm was consi- 
dered to be a congenital defect in the tunica media, and 
hemodynamic stress applied in this area can produce 
aneurysm formation and growth [4]. 

Treatment of aneurysms of azygos ACA supposes 
more risky comparisons with paired distal ACA [13]. 
Narrowing or kinking of unpaired arteries may result in 
ischemia in both frontal lobes. Consequently, clip appli- 
cation and control of the parent arteries must be done 
meticulously. In our case, multiple vascular anomalies 
were detected in both conventional and 3-D CT angio- 
graphy; 3-D CT angiography was more helpful for deter- 
mining vascular architecture. No other anomaly was seen 
in magnetic resonance imaging taken during the posto- 
perative period. The operation and post-operative courses 
were uneventful. 

4. CONCLUSION 

Although the incidence of azygos ACA is rare in the 
normal population, aneurysm formation in azygos ACA 
is frequent with both associated congenital vascular ano- 
malies and high vascular hemodynamics. 3-D CT an- 
giographic examination reveals all anatomical variations, 
as well as digital substruction for angiographic investi- 
gations. Clipping of azygos artery aneurysms is more 
challenging than paired distal ACA aneurysms, because 
of the bi-hemispheric nature of the vascular supply of the 
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