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Bilateral accessory middle cerebral arteries
associated with an aneurysm of the anterior

circulation

M.H. Daghigi', R.S. Tubbs3, M.M. Shoja?, A.B. Shakeri!, M. Pourisa', E.G. Salter3,

W.J. Oakes3

"Department of Radiology and Angiography, Tabriz University of Medical Sciences, Tabriz, Iran
2Department of Anatomy and Neurosurgery, Tabriz University of Medical Sciences, Tabriz, Iran
3Departments of Cell Biology and Neurosurgery, University of Alabama at Birmingham and Children’s Hospital

Birmingham, Alabama, USA

[Received 10 February 2006; Revised 21 April 2006; Accepted 21 April 2006]

An accessory middle cerebral artery is one variation of the intracranial vascula-
ture that may be a source of misinterpretation by clinicians dealing with cere-
brovascular diseases. We report a case of an elderly female found to have bilat-
eral accessory middle cerebral arteries, who presented with the rupture of an
aneurysm of the anterior part of the circle of Willis. Accessory middle cerebral
arteries are rare anatomical findings and the bilateral occurrence is exceedingly
rare. We believe this to be the first report of bilateral accessory middle cerebral
arteries associated with an aneurysm of the anterior cerebral-anterior communi-
cating arteries. The anatomical and clinical relevance of this variation is described.
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INTRODUCTION

Variations of the middle cerebral artery (MCA)
have been reported by various authors [3, 5-7, 9,
17, 20-22]. One rare variation is an accessory MCA.
Some have specified that when this vessel arises
from the anterior cerebral or anterior choroidal ar-
teries it should be termed an accessory MCA and
that when it arises from the internal carotid artery it
should be identified as a duplicated MCA [14, 18].
This arterial variation has been reported to occur in
approximately 0.2 to 4% of autopsy and angio-
graphicstudies [1-3, 9, 11-13, 19, 21, 22]. Manelfe
[12, 20, 24] classified these anatomical curiosities
into types 1, 2 and 3, as they originate from the
distal internal carotid artery, proximal anterior ce-
rebral artery and distal anterior cerebral artery
respectively. This classification has been modified
so that types 1 and 2 may be regarded as identical
vessels [11, 12].

We report a patient who presented with sub-
arachnoid haemorrhage, in whom magnetic reso-
nance angiography (MRA) revealed bilateral acces-
sory middle cerebral arteries and an anterior cere-
bral-anterior communicating arterial aneurysm.

CASE REPORT

We report a 67-year-old female who presented
with the sudden onset of severe headache and vom-
iting. Physical examination revealed some mild left
upper extremity weakness. Evidence of subarachnoid
haemorrhage was seen on a head CT scan. A subse-
quent MRA revealed a large aneurysm of the anterior
cerebral-anterior communicating arterial system and
bilateral accessory MCA (Fig. 1-3). On the left side
the accessory artery originated from the first seg-
ment of the anterior cerebral artery (type 2 accessory
MCA), while the right accessory MCA had a common
stem with the main MCA (type 1 accessory MCA).
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Figure 1. Angiogram (carotid injection), noting the bilateral
accessory MCA.

Figure 2. Angiogram again noting the bilateral accessory MCA
and anterior cerebral artery complex aneurysm.

Figure 3. Angiogram demonstrating another angle of the bilateral
accessory MCA and aneurysm of the anterior circulation.

This patient has not undergone surgery and contin-
ues to be treated conservatively. She continues to
have some mild left upper extremity weakness.
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DISCUSSION

Variations of the MCA are usually found as an inci-
dental angiographic finding [8, 11]. Umansky et al. [22]
found only three cases of accessory MCA (one type 1
and two type 2) after dissecting 104 brains. Variations
such as these may lead to erroneous interpretations of
transcranial Doppler findings and inadvertently affect
the management of stroke patients [23]. Some have
postulated that the presence of an accessory MCA may
provide a collateral blood supply to the territory of the
main MCA and partly compensate for its occlusion,
thus leading to an improved prognosis in patients with
disease of this vessel [11, 23].

An accessory MCA has been regarded by some as
the remnant of the recurrent artery of Heubner [7, 10,
11, 22]. However, the coexistence of these two ves-
sels has confused this theory. Takahashi et al. [18]
concluded that an accessory MCA often (44%) has
perforating branches and that this vessel could be
considered a persistent form of various descendants
of anastomotic channels between the anterior cere-
bral artery and the MCA, one of which is a normal
predecessor of the recurrent artery of Heubner. It is
of note that Loukas et al. [15] found a double recur-
rent artery of Heubner in 17% of 69 human brains.
Grand and Hopkins [6] have stated that accessory
MCAs are merely early branches of MCA and supply
the anterior temporal region and give rise to large
perforators. These authors go further to say that true
accessory MCAs originate from the A2 segment of
the anterior cerebral artery. Manelfe hypothesised that
accessory MCAs are simply additional outward buds
of the internal carotid or anterior cerebral arteries [12].
Yamamoto et al. [24] postulated that true accessory
MCAs are residual congenital arteries. Komiyama
etal. [12] speculated that the accessory MCA is a ram-
ification of the early branches of the MCA that may
occur either proximal or distal to the origin of the
main MCA trunk. They also postulated that early prox-
imal and distal branches supply the anterior tempo-
ral and frontal lobes respectively and both may have
perforating branches. However, the so-called early
branches of MCA are reportedly cortical rather than
perforating and the perforating branches of the first
segment of MCA arise from the posteromedial as-
pect of this artery.

Bilateral accessory MCAs appear to be extremely
rare. Gibo et al. [5] reported one duplicated and one
accessory MCA in the same case. Jain [9] described
one case of bilateral duplicated MCAs from 300 brains.
Neither of these two cases was described as being as-
sociated with an intracranial aneurysm. Interestingly,
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Uchino et al. [20] reported a case of a right accessory
MCA that was associated with a contralateral fenes-
trated MCA. Dong et al. [4] reported a patient with
a fenestrated anterior cerebral artery, a left dupli-
cated MCA, and a right accessory MCA. This patient
was also found to have a saccular aneurysm at the ori-
gin of the left internal carotid artery. Uchino et al. [21]
also reported a patient with an accessory MCA, dupli-
cated MCA, and the rupture of a saccular aneurysm as-
sociated with the duplicated vessel. Whether these an-
eurysms are the results of congenital defects in the
arterial wall or stem from acquired haemodynamic
disturbances is controversial [8, 16]. It is not known
if the incidence of rupture of aneurysms associated
with these MCA variations is greater or not [16]. It is
notable that Yamamoto et al. [24] found an arterio-
venous malformation at the origin of a duplicated
MCA and that 7 out of 14 true accessory MCAs
(Manelfe type 2 or 3) were associated with aneu-
rysms of the anterior communicating artery. We are
unaware of other cases such as ours that report bi-
lateral accessory MCAs with an aneurysm of the
anterior cerebral-anterior communicating parts of
the circle of Willis.

Clinicians and radiologists dealing with cere-
brovascular diseases should consider the variations
of MCA in the interpretation of clinical and neuroim-
aging findings.
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