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Case Report
A rare anomaly of the anterior communicating artery complex
hidden by a large broad-neck aneurysm and disclosed
by three-dimensional rotational angiography
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Summary

Double fenestration of the anterior communicating artery

(ACoA) complex associated with an aneurysm is a very

rare finding and is usually caused by ACoA duplication

and the presence of a median artery of the corpus cal-

losum (MACC). We present a patient in whom double

fenestration was not associated with ACoA duplication

or even with MACC, representing therefore, a previously

unreported anatomic variation. A 43 year old woman

experienced sudden headache and the CT scans showed

subarachnoid haemorrhage (SAH). On admission, her

clinical condition was consistent with Hunt and Hess

grade II. Conventional digital subtraction angiography

(DSA) was performed and revealed multiple intracranial

aneurysms arising from both middle cerebral arteries

(MCA) and from the ACoA. Three-dimensional rotational

angiography (3D-RA) disclosed a double fenestration of

the ACoA complex which was missed by DSA. The pa-

tient underwent a classic pterional approach in order

to achieve occlusion of both left MCA and ACoA aneu-

rysms by surgical clipping. The post-operative period was

uneventful. A rare anatomical variation characterised by a

double fenestration not associated with ACoA duplication

or MACC is described. The DSA images missed the

double fenestration which was disclosed by 3D-RA, indi-

cating the importance of 3D-RA in the diagnosis and

surgical planning of intracranial aneurysms.

Keywords: Anatomical variation; aneurysm; anomaly;

anterior communicating artery; double fenestration;

three-dimensional angiography.

Introduction

Vascular anomalies of the Circle of Willis are commonly

associated with aneurysm formation [1, 6, 8, 10]. The

anterior communicating artery (ACoA) complex is a fre-

quent site of arterial duplications and fenestrations,

mainly when associated with aneurysms [10]. However,

double fenestration of the ACoA complex is a rare find-

ing, angiographycally and surgically, which is normally

caused by ACoA duplication and occurrence of an ac-

cessory anterior cerebral artery, also called the median

artery of the corpus callosum (MACC) [8].

Although digital subtraction angiography (DSA) re-

mains the gold standard method for the diagnosis of

intracranial aneurysms, recent studies have shown excel-

lent results with regard to detailed anatomical vessel

information provided by three-dimensional rotational

angiography (3D-RA) [2, 12].

This is, to the best of our knowledge, the first descrip-

tion of a double fenestration in the ACoA complex
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associated with a broad-neck multilobulated ACoA

aneurysm, not related to ACoA duplication or MACC,

and DSA images failed to demonstrate the double

fenestration.

Clinical details

History and examination

A 43 year old woman was referred to our department

because she experienced a sudden headache. Computed

tomography (CT) scans confirmed aneurysmal subarach-

noid haemorrhage (SAH). On admission, her clinical

condition was consistent with Hunt and Hess grade II.

Computerised tomography (CT) showed SAH Fisher

grade III (Fig. 1). Conventional DSA was performed

and revealed multiple intracranial aneurysms arising

from both middle cerebral arteries (MCA) and the ACoA

(Fig. 2). Three-dimensional rotational angiography

(3D-RA) disclosed a double fenestration at the level of

ACoA complex which was missed by DSA. In addition,

anatomical details of the aneurysm like a broad-neck

involving the ACoA and left A2 as well as multilobula-

tion were also demonstrated (Fig. 3).

Treatment and postoperative course

Because of the complex anatomical characteristics of the

aneurysms, surgical clipping was preferred over endo-

vascular treatment. From the CT scans it was not clear as

to which aneurysm had ruptured causing the subarach-

noid haemorrhage. Therefore, the patient underwent a

classic pterional approach in order to achieve occlusion

of both left MCA and ACoA aneurysms by surgical

clipping. The partially thrombosed MCA aneurysm

was clipped first. After a complete dissection of the

Fig. 1. CT scan images showing sub-

arachnoid haemorrhage Fisher grade III
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ACoA complex, the surgical findings were compatible

with the 3D-RA results. However, in the ACoA aneu-

rysm, the clip application was complicated by the wall

irregularities, broad-neck and association with the dou-

ble fenestration, as well as the involvement of the ipsi-

lateral A2 in the base of the aneurysm. Therefore, during

Fig. 2. DSA images ((A) right ICA in-

jection; (B) left ICA injection) demon-

strating bilateral MCA aneurysms, ACoA

aneurysm and hypoplasia of the right A1

segment

Fig. 3. (A and B) 3D-RA disclosing a

double fenestration associated with a mul-

tilobulated ACoA aneurysm (views from

below and above, respectively). (C and D)

Anatomic details of the aneurysm with

involvement of ACoA and left A2 by

the broad-neck (lateral and back views,

respectively)
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the clipping application, we had to reconstruct the

ACoA, to preserve the parent and branching arteries,

as well as to occlude the aneurysm. Consequently,

although intraoperative video angiography using indo-

cyanine green confirmed absence of filling in both aneu-

rysms with maintenance of regular perfusion in the

parent and branching vessels, an expected small remnant

at the broad-base ACoA aneurysm was observed on the

post-operative DSA (Fig. 4). This remnant neck was

wrapped. The post-operative period was uneventful.

Discussion

Double fenestration of the ACoA complex

Anomalies or variations of anatomy in intracranial arter-

ies are frequently described [6, 10]. The most common

variations of the ACoA complex are: unilateral anterior

cerebral artery (ACA) hypoplasia, multiple vascular

channels, dimple, fenestration, duplication, fusion,

MACC and azygous ACA [6, 11].

The incidence of fenestrations in the ACoA complex

ranges between 5.7 and 13% of patients with aneurysms

arising from the same segment [3, 6].

The genesis of the ACoA complex occurs around

Day-35 in human embryos and at the early stages the

arteries are relatively primitive and plexiform [9].

Incomplete fusion of the plexiform anastomosis may

result in fenestrations or duplications [1, 10, 13].

Haemodynamic abnormalities resulting from these

anomalies associated with a medial defect that is com-

monly present in the proximal end of a fenestration, can

explain the commonly seen association of aneurysms in

these sites [3–5, 7].

Whereas an ACoA aneurysm associated with fenes-

tration in this segment is a not such a rare situation, the

occurrence of double fenestration is extremely rare.

Namiki and Doumoto [8] published a report of a double

Fig. 4. Post-operative DSA images ((A)

AP view; (B) lateral view) demonstrating

the residual ACoA aneurysm

Fig. 5. Schematic drawings of the ACoA complex. (A) ACoA aneurysm with the usual anatomy. (B) ACoA aneurysm associated with a double

fenestration caused by ACoA duplication as well as the presence of a MACC. (C) The unusual anatomic variation presented, composed by

hypoplasia of the right A1, both A2 vessels arising from the left A1 with fenestrations, and a broad-neck multilobulated aneurysm which assimilated

the ACoA
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fenestration associated with an ACoA aneurysm and

stated that it was never described previously. In their

patient, the fenestration resulted from the presence of a

MACC and ACoA duplication. Nevertheless, this same

finding was previously published by Kwak et al. [6]

when they described twenty-six different patterns of

ACoA aneurysms and anatomical variations in this

region.

Our patient, however, is different from all others

published up to now, since there was no MACC or

ACoA duplication. Instead, it seemed to be an associa-

tion of anatomical anomalies that included right A1

hypoplasia, fenestrations at the origin of both A2, and

a broad-neck aneurysm that completely assimilated the

ACoA (Fig. 5).

Diagnosis and surgical planning

Conventional DSA is the method widely used for diag-

nosis and treatment of intracranial aneurysms. However,

the two dimensional images provided by this method

sometimes makes the analysis of overlapping vessels

difficult [12].

Consequently, anatomical anomalies or even details

about size, shape and irregularities of the aneurysm are

frequently disclosed only during the neurosurgical pro-

cedure. As such, a very detailed angiographic informa-

tion is required for surgical planning of intracranial

aneurysms, especially those located at the ACoA com-

plex, where the recognition of, at least, five arteries is

always necessary.

Based on three dimensional images, linked to multi-

planar reconstruction, recent studies have shown that

3D-RA provides more detailed information for evalua-

tion of the relevant aneurysm anatomy when compared

with conventional 2D-DSA [2, 12].

We have used 3D-RA as a routine diagnostic proce-

dure and it has brought a great improvement to our

surgical planning for intracranial aneurysms. The clini-

cal example presented was technically difficult not only

because of the complicated anatomy, but more so by the

aneurysm shape which assimilated the ACoA almost

completely as well as the origin of left A2, making clip

application extremely difficult. We believe that previous

recognition of the anatomical variation and morphology

of the aneurysm makes surgery safer and reduces the

risk of an adverse outcome.

It is important to note that, because we perform 3D-

RA routinely, only standard AP and lateral images are

acquired by conventional 2D-DSA. Therefore, if oblique

series had been acquired, they could have disclosed the

double fenestration.

Conclusions

Although vascular fenestration associated with aneu-

rysms of the ACoA is not an uncommon finding, the

occurrence of double fenestration, not associated with

ACoA duplication or with MACC, is a rare anatomic

anomaly that might be present.

We describe a patient with multiple intracranial aneu-

rysms, where this anatomic variation was hidden by

a broad-neck ACoA aneurysm which standard DSA

images (AP and lateral) were not able to demonstrate.

The information provided by 3D-RA not only disclosed

this anomaly, but was also extremely helpful for surgical

planning.
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Comment

The purpose of this paper is to present a rare case of an anomaly of the

anterior communicating artery complex hidden by a large broad-neck

aneurysm. The anomaly was disclosed preoperatively by three-dimen-

sional rotational angiography.

A lot of anomalies including various fenestrations of the AcoA com-

plex have been described, some of them being surgical descriptions only,

because these anomalies have not been detected preoperatively. The

authors add a very rare case of a double fenestration of the AcoA with

a broad neck aneurysm causing a difficult anatomical situation, which

was preoperatively resolved by three-dimensional angiography.

The paper illustrates the advantage of 3D-angio in preoperative plan-

ning in cases of rare anomalies.

Wolfgang Deinsberger

Kassel
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