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ABSTRACT

Introduction: The anterior communicating artery complex consists of two anterior cerebral arteries
(ACA), the anterior communicating artery (AComA) and the recurrent arteries of Heubner. ACA is
divided into the three segments; A1 originating from the internal carotid artery, A2 extending from
AComA and A3 also known as the pericallosal artery. The anatomical variations of the ACoA
complex are not adequately discussed. The aim of this study is to detect the anatomical variations
in the ACoA complex in patients that don’t have any intracranial vascular pathology.

Aims: The present study determines the anatomical Variations of the anterior communicating
artery complex.

Patients and Methods: The study group consists of 70 subjects, using Digital Subtraction
Angiography and Computed Tomography Angiography to visualize the vascular anatomy.

Results: About 14.29% (10 patients) Aplastic ACoA, 7.14% (5 patients) have unilateral A1 ACA
segment hypoplasia, 2.86% (2 patients) have unilateral A1 ACA segment aplasia.

Conclusion: The most common anatomical variant is Aplastic ACoA.
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1. INTRODUCTION

Intracranial  arterial anatomical  vascular
variations are very common findings in the
general population. Study of the vascular
variations has a clinical impact because these
variants have a big role in development of
intracranial aneurysms [1]. The anterior
communicating artery complex is composed of
two anterior cerebral arteries (ACA), the anterior
communicating artery and the recurrent arteries
of Heubner. ACA is divided into three segments;
A1 origins from the internal carotid artery to the
ACoA, A2 starting from AComA to the origin of
calloso-marginal artery and A3 is also named the
pericallosal artery [2]. Based on the anatomical
and radiological studies, less than 50% of the
general population has complete Circle of Willis.
Vascular variances include hypoplasia and
aplasia [3]. The most common site of the
intracranial aneurysms is the ACoA. Anatomical
variations in the anterior communicating artery
complex might promote stronger hemodynamic
changes therefore endorses the formation of an
intracranial aneurysm [4]. Many studies found
that A1 ACA segment anomalies as the most
common variant. There are several methods to
identify the anatomical variations in ACoA
complex such as digital subtraction angiography
(DSA), computed tomography (CT) angiography,
magnetic resonance angiography (MRA), and
intraoperative findings [5]. The present study
determines the anatomical Variations of the
anterior communicating artery complex.

2. PATIENTS AND METHODS

The study group consisted of 70 patients who
underwent angiographic study which revealed no
vascular  pathology. The indication of
angiographic study in these patients included
patients with head trauma, patients with severe
headache and normal CT brain, patients with
intracranial pathologies (such as tumors,
intracerebral hematoma and subarachnoid
hemorrhage with CTA and DSA showing no
intracranial aneurysms or AVMs )other than any
vascular pathology as cerebral aneurysm and
AVMs.

2.1 Imaging and Analysis

CTA images were acquired using Toshiba
Aquilion one (RAD-CT1) with software version /
V.0.6, while in DSA, we used Toshiba Infx 8000c,
japan, code 5, using the following study
parameters — exposure: 120 kV, 74 mA, 120
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mAs; rotation time: 0.75; slice thickness: 3 mm;
pitch:

1.5. Patients were injected intravenously with an
iodine contrast medium (Ultravist, Omnipaque) to
achieve angiographic images. The collected date
was examined and the width of the bilateral A1
segments was measured immediately after the
take-off from the terminus of the internal carotid
artery. We carefully examined each part of the
AComA complex and then measured the internal
diameter of each artery. Arterial segments that
were measured less than 1 mm in diameter were
classified as hypoplastic.

2.2 Anterior Communicating
Complex Variants

Artery

The AComA complex variations is categorized
into 10 following types: 1 — typical configuration,
2 — hypoplastic AComA, 3 — aplastic AComA, 4
— unilateral A1 segment of the anterior cerebral
artery (ACA) hypoplasia, 5 — unilateral A1
segment of the ACA aplasia, 6 — common trunk
of ACA with absence of AComA, 7 — presence
of a third A2 ACA segment (median artery of
corpus callosum), 8 — unilateral hypoplasia of
A1 ACA segment and A2 ACA segment
(bihemispheric ACA), 9 — unilateral A2 ACA
segment aplasia (azygos ACA), 10 — duplicated
AComaA [4].

3. RESULTS

The study group consists of 42 females and 28
males (mean age + SD 47.986 % 13.530).1t
consists of 49 patients (70 %) had Typical
configuration , 14.29% ( 10 patients) had Aplastic
AComA, 7.14% (5 patients) had unilateral A1
ACA segment hypoplasia , 2.86% (2 patients)
had unilateral A1 ACA segment aplasia, 4.29 (3
patients) had Common trunk of ACA with
absence of AComA, 1.43% (1 patient) had
Unilateral A2 ACA segment aplasia (Azygos
ACA).

The statistical analysis of the findings showed
that there is no significant difference in the
anatomical variations of AComA complex among
both genders (Table 2).

4. DISCUSSION

The aim of this study was to detect
the anatomical variations in the ACoA complex
in patients with no intracranial vascular
pathology.
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Fig. 1. Types of anatomical variations of ACoA complex [4]

Fig. 2. CT angiography showing a case of aplastic ACoA complex, representing the most
common variant of ACoA complex

In our study, we used both DSA and CT
angiography to study the anterior communicating
artery complex and to detect the anatomical
variations. The use of both DSA and CTA gives
more accurate results. All the 70 patients have
done CTA,; only 40 patients have done DSA.

In contrast to other studies which used only one
single imaging method as Agayev K, et al. [6],
who used DSA only in his study to detect the
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anatomical variations of AcomA complex, while
Kasuya H, et al. [7] used only CT angiography as
the imaging method, while Akira Uchino A, et al.
[8], used MR angiography to study the AComA
complex.

CT angiography (CTA) is a noninvasive imaging
technique. Images can be safely obtained by a
trained technologist without the need for arterial
puncture or catheter manipulation. CTA is not
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Table 1. The distribution of the anatomical variations of the AComA complex in the study

group
Type Group Il
N %

Typical configuration 49 70.00
Hypoplastic AComA 0 0.00
Aplastic AComA 10 14.29
Unilateral A1 ACA segment hypoplasia 5 714
Unilateral A1 ACA segment aplasia 2 2.86
Common trunk of ACA with absence of AComA 3 4.29
Presence of a third A2 ACA segment (median artery of corpus callosum) 0 0.00
Unilateral hypoplasia of A1 ACA segment and A2 ACA segment 0 0.00
Unilateral A2 ACA segment aplasia (Azygos ACA) 1 1.43
Duplicated AComA 0 0.00
Total 70 100.00

Table 2. The relation between the anatomical variations of AComA complex and the gender of
the patients

Type Group Il Sex Chi-Square
Male Female Total
N % N % N % X2 P-value
Typical configuration 19 69.15 30 7143 49 70.00 0.003 0.958
Aplastic AComA 4 1300 6 1509 10 1429 0.122 0.727
Unilateral A1 ACA segment 2 714 3 7.30 5 714 0.224 0.636
hypoplasia
Unilateral A1 ACA segment aplasia 1 357 1 2.30 2 286 0.193 0.660
Common trunk of ACA with absence 2 7.14 1 2.30 3 4.29 0.131 0.718
of AComA
Unilateral A2 ACA segment aplasia 0 0.00 1 2.30 1 1.43 0.042 0.837
(Azygos ACA)
Total 28 100.00 42 100.00 70 100.00 - -
associated with significant patient risks. variant represents 52.55% while the most

Furthermore, CTA image acquisition requires an
imaging time of 1 minute, while for the seek of
higher resolution images, DSA was done either
as a confirmatory radiological investigation or as
diagnostic  angiography before therapeutic
endovascular coiling of the aneurysm.

We found in our study that the typical variant of
the ACoA complex represents 70 % of the
patients, while the most common anatomical
variant was aplastic AComA with 14.29 %,
followed by unilateral A1 ACA segment
hypoplasia with 7.14 %, then common trunk of
ACA with absence of AComA with 4.29 %, then
unilateral A1 ACA segment aplasia with 2.86 %,
then unilateral A2 ACA segment aplasia (Azygos
ACA) with 1.43%.

Kransy A, et al. [9], studied the anatomical
variations of ACoA in patients without any
intracranial pathologies and found that the typical

common anatomical variation is aplastic AComA
(19.57%) followed by A1 segment unilateral
hypoplasia with 7.30%, then common trunk of
ACA with absence of ACoA with 6.33%, then
hypoplastic AComA with 5.35%, then unilateral
A1 ACA segment aplasia with 4.62%, then
unilateral A2 ACA segment aplasia (azygos
ACA) with 0.73%, while Polak J, et al. [10], found
that 80% of the control group showed typical
configuration of the AComA complex, while
Aplastic AComA and Unilateral hypoplasia of A1
segment were the most common anatomical
variants and showed equal prevalence of 7%
each, while unilateral aplasia of A1 segment
represented 6 % of his control group.

5. CONCLUSION

In our study the most common anatomical variant
in ACoA complex is Aplastic ACoA. It must be
noted that the statistical significance of this
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finding was not completely confirmed due to a
relatively small study population which was
conducted in our study.
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