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ABSTRACT 
Background. The anterior communicating artery (ACoA) complex consists of the 

ACoA, the pre-and post-communicating segments of the anterior cerebral artery, and 

the recurrent artery of Heubner. It is the most common site for anatomical variations 

in the circle of Willis. Such variations can mimic intracranial aneurysms. 

Case description. A 30-year-old female presented with recurrent episodes of 

extreme headache and bilateral tinnitus. A brain computed tomography (CT) scan 

showed no significant lesions, while her CT-angiography (CTA) showed an enlarged 

vascular lesion at the ACoA, raising the suspicion for an ACoA aneurysm. A repeated 

CTA revealed a rare anatomical variation with a pattern of cross dominance in the 

ACoA complex; the left A1 and right A2 were dominant-enlarged, resulting in an 

enlargement of the ACoA. The presence of an ACoA aneurysm was hence excluded 

and the patient was managed conservatively. At 6-month follow-up, CTA showed no 

new findings.  

Conclusion. ACoA enlargement can result from unequal hemodynamics around the 

ACoA complex, which may be mistaken for an aneurysm. A thorough study of the 

imaging data is of pivotal importance and may change the management strategy. 

 

 

INTRODUCTION 

The anterior communicating artery (ACoA) connects the two anterior 

cerebral arteries, dividing them into pre-communicating (A1) and post-

communicating (A2) segments. ACoA, A1, A2 segments, and the 

recurrent artery of Heubner are collectively known as the AcoA complex 

[1]. Anatomical variations in this complex are common and are detected 
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in 58-85% of all patients with ACoA aneurysms [2]. A 

range of different arterial variations was indexed, 

including fenestration, duplication, trifurcation, 

hypoplasia, and aplasia [3]. Several efforts have been 

made to classify the ACoA complex variations as they 

may influence the surgical approach of any co-

existing vascular disease [1]. 

Also, these anatomical variations can mimic 

intracranial aneurysms by the superimposition of a 

duplicated or a fenestrated vessel [2]. Furthermore, 

the net-result of the hemodynamic changes in these 

variations plays a considerable role in the 

development of several vascular pathologies, such as 

aneurysms and ischemic strokes [3]. Moreover, 

ACoA complex is the most common site for 

intracranial aneurysms, constituting up to 40% of all 

aneurysms, which can further ambiguate identifying 

these variations [4]. In this report, we present a case 

report of an enlarged ACoA masquerading initially as 

an ACoA aneurysm. To our knowledge, this is the first 

such case report of its kind in the literature.  

 

CASE SCENARIO  

An otherwise healthy, 30-year-old, female typist was 

referred by her general physician with a suspension 

of an unruptured ACoA aneurysm. She had a history 

of recurrent attacks of severe non-localized 

headaches associated with episodes of bilateral 

tinnitus, more on the left side, for two weeks. Each 

attack lasts for more than one hour with no 

exacerbating factors. The headache was rated as 

8/10 by the patient, and it impacted her daily 

activities. The patient had an intact neurological 

examination. Her brain computed tomography (CT) 

scan revealed no significant lesions apart from a 

suspicious anterior interhemispheric lesion. The CT-

angiography showed a pouched-out vascular lesion 

at the ACoA, raising suspicion for an ACoA aneurysm 

(Fig. 1A). As we had no endovascular facility at our 

institute, we opted to perform another CTA, aiming 

to obtain better-qualified images and more clear 

views. The new CTA showed a dominant left A1 and 

a hypoplastic right A1 (0.4 mm) segments of the 

anterior cerebral artery, which is a common variation 

especially encountered with ACoA aneurysms. 

Besides, a noticeable enlargement of the ACoA at its 

junction with the right anterior cerebral artery was 

found, most probably resulting from the inverted 

hemodynamics between the two sides of ACoA. The 

left A2 was normal, while the right A2 was enlarged. 

No intracranial aneurysms were detected (Fig. 1B-D). 

The patient was informed that she had a normal 

variation in the circulation rather than an ACoA 

aneurysm. Simple analgesics were prescribed, which 

helped the headache. The patient continued to have 

tinnitus. Therefore, a brain magnetic resonance 

imaging (MRI) was done to exclude the possibility of 

an arteriovenous fistula, which then came back 

negative. The patient was referred to an 

otolaryngologist, who diagnosed her with mild otitis 

media. At her 6-month follow-up visit, the patient’s 

headache and tinnitus had resolved, and she had 

resumed her daily activities. The follow-up CTA and 

MRI studies revealed no new findings. 

 
Figure 1. Imaging of an ACoA variation mimicking an 

aneurysm. (A): A cerebral CT angiography, 3D reconstructed 

image showing a suspected ACoA aneurysm. (B, C) different 

views of a second CTA, confirming the absence of an 

intracranial aneurysm. Instead, an enlarged ACoA was noted 

accompanied by an enlargement of both the left A1 and right 

A2. (D) An artistic depiction of the ACoA arterial complex 

demonstrating the inverted hemodynamics. The vascular 

configuration showing an enlarged ACoA (*), LA1, and RA2 with 

a hypoplastic RA1 and a normal-sized LA2 with no evidence of 

aneurysm formation.  
 

ACoA; Anterior communicating artery, ICA; Internal carotid 

artery, MCA: middle cerebral artery, R; Right, L; Left. M1: 

sphenoidal or horizontal segment of the MCA. A1: Pre-

communicating segment of the anterior cerebral artery. A2: 

Post-communicating segment of the anterior cerebral artery.  
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B. 
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C. 

 
 

D.  

 

DISCUSSION  

The anterior cerebral artery plays a vital role in the 

blood supply to the anterior collateral circulation as 

it gives off penetrating striatal arteries that supply 

the anterior hypothalamus, septum pellucidum, and 

parts of the corpus striatum [5]. Vascular anomalies 

of the ACoA complex are not uncommon and are 

mostly encountered in the A1 segment [6]. A 

unilateral hypoplastic A1 segment is one of the most 

common anomalies in the circle of Willis with an 

incidence of 3% [3,7]. Marinković et al. described two 

types of A1 hypoplasia based on carotid angiogram 

namely, mild and extreme hypoplasia [8]. Mild 

hypoplasia is diagnosed when the diameter of the A1 

segment is more than 1 mm, whereas extreme 

hypoplasia is defined by an A2 segment diameter of 

less than 1 mm [8]. Hypoplasia of one A1 segment is 

compensated by the dominance of the contralateral 

A1 segment [6]. These variations are often 

asymptomatic or found incidentally, chronic 

headache is, however, a possible presentation in 

patients with arterial hypoplasia [9]. The A1 segment 

is a rare site for ischemic strokes, representing only 

0.6-3% of all stroke etiologies [10]. The risk for 

ischemic stroke is further aggravated by the 

presence of such hypoplasia [5,10]. Furthermore, the 

presence of A1 hypoplasia increases the risk of 

aneurysm formation; a phenomenon that can be 

explained, in part, by alteration in ACoA complex 

hemodynamics [1]. In this case, the extreme 

hypoplastic right A1 segment was compensated by 

the dominance of the left A1 segment, which 

supplied the right A2 segment through the ACoA. 

These variations manifested radiologically as an 

enlarged ACoA with a pouched-out appearance 

leading to a suspicion of an ACoA aneurysm. 

Moreover, the presence of such inverted 

hemodynamics around the ACoA complex may 

render the distal circulation more prone to ischemic 

stroke or aneurysm formation [7]. Thereafter, follow-

up by annual imaging is important in determining 

patient’s prognosis and could confirm or exclude the 

stability of such anomaly [10]. Knowing such 

variations is also essential in planning surgical and 

endovascular approaches, as these variations can 

require a different management strategy [3]. The 

purpose behind presenting this case is to highlight 

their propensity to pose a diagnostic dilemma, 

especially when catheter angiography is not feasible. 

Moreover, our case demonstrates how cautious the 

surgeon should be in reviewing the patient’s 

radiology while planning the appropriate 

management. 

 

CONCLUSION 

Anterior communicating artery enlargement can 

result from unequal hemodynamics around the 

anterior communicating complex, which may be 

mistaken for an aneurysm. A thorough study of the 

imaging data is of pivotal importance and may 

change the management strategy.  

 

 
ABBREVIATIONS 

ACoA - Anterior communicating artery 

CT - Computed tomography 

CTA - Computed tomography angiography 

MRI - Magnetic resonance imaging. 

 

REFERENCES 

1. Krzyżewski RM, Tomaszewski KA, Kochana M, Kopeć M, 

Klimek-Piotrowska W, Walocha JA. Anatomical variations 

of the anterior communicating artery complex: gender 

relationship. Surgical and Radiologic Anatomy. 2015 Jan 

1;37(1):81-6. 

2. Weil AG, Bojanowski MW, Scholtes F, Darsaut TE, 



 458 Saja A. Albanaa, Zahraa F. Al-Sharshahi, Noor A. Hummadi et al. 

Signorelli F, Weill A. Angiographic pitfall: duplicated 

tapered A1 segment of the anterior cerebral artery 

mimicking an anterior communicating artery aneurysm. 

Interventional Neuroradiology. 2011 Jun;17(2):179-82. 

3. Orakdogen M, Emon ST, Somay H, Engin T, Is M, Hakan T. 

Vascular variations associated with intracranial 

aneurysms. Turk Neurosurg. 2017 Jan 1;27(6):853-62. 

4. Ureña FM, Ureña JG, Almeida S, Rabelo NN, Mandel M, 

Teixeira MJ, Figueiredo EG. Anterior communicating 

artery duplication associated with a triplication of 

anterior cerebral artery–A rare anatomical variation. 

Surgical Neurology International. 2020;11(36):1. 

5. Chuang YM, Liu CY, Pan PJ, Lin CP. Anterior cerebral artery 

A1 segment hypoplasia may contribute to A1 hypoplasia 

syndrome. European neurology. 2007;57(4):208-11. 

6. Samala N, TALLApANENI S. The Radio-Anatomical Study 

of Incidence of Aplasia and Hypoplasia of Anterior 

Cerebral Artery in the Region of Telangana. 2019. 

7. Vidyasagar K, Bai SL, Venkataswamy P, Chandrasekhar S, 

Sameeraja V, Reddy R. Bilateral stroke: unpaired anterior 

cerebral artery infarct rare presentation. International 

Journal of Research in Medical Sciences. 2015 

Jan;3(1):331. 

8. Marinković S, Kovacević M, Milisavljević M. Hypoplasia of 

the proximal segment of the anterior cerebral artery. 

Anatomischer Anzeiger. 1989;168(2):145-54. 

9. Han YK, Kim S, Yoon CS, Lee YM, Kang HC, Lee JS, Kim HD. 

A1 segment hypoplasia/aplasia detected by magnetic 

resonance angiography in neuropediatric patients. 

10. Lakhotia M, Pahadiya HR, Prajapati GR, Choudhary A, 

Gandhi R, Jangid H. A case of anterior cerebral artery A1 

segment hypoplasia syndrome presenting with right 

lower limb monoplegia, abulia, and urinary incontinence. 

Journal of neurosciences in rural practice. 2016 

Jan;7(01):189-91.

 


