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Abstract
A duplicated middle cerebral artery (DMCA) is a common anomaly. However, aneurysms aris-
ing from the origin of a DMCA are extremely rare. A 22-year-old female was admitted to our 
hospital with a World Federation of Neurosurgical Societies grade 2 subarachnoid haemor-
rhage. Four-vessel angiography revealed a DMCA and an aneurysm arising from the origin of 
this artery. The aneurysm was successfully treated by embolization, and the patient was dis-
charged 2 weeks later. Ruptured aneurysms arising from the origin of a DMCA can be suc-
cessfully treated by embolization. These aneurysms are small and 3D-computed tomography 
reconstruction is mandatory to detect them. It is important to preserve the DMCA during the 
treatment procedure.
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Introduction

The 2 most common anomalies of the middle cerebral artery (MCA) are duplicated MCAs 
(DMCAs) and accessory MCAs (AMCAs). These anomalous arteries course along the Sylvian 
fissure along with the M1 segment of the MCA. DMCAs arise from the internal carotid artery 
(ICA) and AMCAs originate from the anterior cerebral artery. DMCAs are classified into 2 
types according to their point of origin. Type A DMCAs originate at the top of the ICA and type 
B DMCAs arise from the ICA between the anterior choroidal artery and the ICA bifurcation. 
We present the second case of a ruptured aneurysm arising from the origin of a type A DMCA 
that was successfully treated by embolization.
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Case Report

Our patient was a 22-year-old female who was admitted to hospital with a severe acute 
headache, nausea, and vomiting. Neurological examination revealed nuchal stiffness and no 
deficit (World Federation of Neurosurgical Societies grade 2). A computed tomography (CT) 
scan of the brain was performed immediately, disclosing a high-density area in the basal 
cisterns, right Sylvian fissure and fourth ventricle, and mild dilation of the ventricular system. 
Traditional digital subtraction angiography revealed a duplication of the MCA and a 2-mm 
aneurysm arising from the origin of this artery (shown in Fig. 1). After emergency discussion 
between a neuroradiologist, neurosurgeon, and the patient, endovascular treatment was 
scheduled. The aneurysm was successfully excluded with a Guglielmi detachable coil (shown 
in Fig. 2). The patient was discharged 2 weeks later with no deficit.

Fig. 1. Right three quarter (a) and anterior (b) carotid angiography showing the DMCA and aneurysm arising 
at its origin. DMCA, duplicated middle cerebral artery.
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Fig. 2. Final right carotid angiography. Anterior view.
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Written informed consent was obtained from the patient for publication of this case report 
and any accompanying images. The manuscript is exempt from Ethical Committee approval as 
it is a clinical case report and did not involve any change to the usual management of the patient.

Discussion

In 1962, Crompton reported a prevalence of anomalous arteries (AMCAs or DMCAs) of 3%, 
based on 347 autopsies [1, 2]. In 1992, Yamamoto et al. [3] reviewed 455 bilateral carotid angi-
ographies and found 14 (3%) AMCAs and 7 DMCAs. In other autopsy-based investigations, the 
prevalence of DMCAs was 0.7–2.9% and the prevalence of AMCAs was 0.3–2.7% [2–5].

In 1973, Teal et al. [6] restricted the term AMCA to an arterial branch arising from the 
anterior cerebral artery (A1 or A2 segment) and coursing in the Sylvian fissure adjacent to 
the MCA. When the anomalous MCA, regardless of its size, arises from the ICA and runs in the 
Sylvian fissure, Teal et al. [6] and McCormick et al. [7] considered the term DMCA to be more 
appropriate. The diagram of Manelfe [8] shows the anatomical difference between the origin 
of a DMCA and an AMCA (shown in Fig. 3).

Fig. 3. Diagram of Manelfe showing different origins of an AMCA and DMCA. a Type 1: origin from the end of 
the carotid artery; Type 2: origin from the A1 segment (b); Type 3: origin from the end of the A1 segment, 
anterior communicating artery or A2 segment (c); asterisks show the artery that is involved during the em-
bryological period and arrows show the AMCA or DMCA (d, e). DMCA, duplicated middle cerebral artery.
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Saccular aneurysms arising from the origin of a DMCA are extremely rare. The first 
case was reported by Crompton in 1962 in an autopsy study [1]. The patient had a 
ruptured ICA-DMCA aneurysm without any other vascular anomalies or cerebral aneu-
rysms. Intracranial aneurysms in patients with a normal angio-architecture often arise 
from bifurcation of vessels. This seems applicable to MCA anomalies. Most aneurysms 
associated with an AMCA or DMCA were reported at the origins of the anomalous vessel. 
Notably, abnormal vasculature morphologies and haemodynamic factors of the anom-
alous MCA may contribute to these aneurysms. The only case featuring a saccular 
aneurysm arising from the DMCA trunk and not from its origin was reported by Uchino 
et al. [9].

To the best of our knowledge, 33 cases of aneurysm originating from a DMCA have been 
reported to date [10–15]. Aneurysms in this location are rare and frequently present as a 
subarachnoid haemorrhage despite their small size. In a recent review of 28 DMCA aneu-
rysms, all but 1 were <7 mm in size and 17 had ruptured [10]. With the exception of 2 aneu-
rysms measuring <2 mm, all were treated surgically. A recent case report described a 
20-year-old female with a ruptured aneurysm at the origin of a DMCA that was successfully 
treated by balloon remodelling and coil embolization [15].

In the literature, 4 aneurysms originating at a DMCA were not diagnosed by conventional 
angiography [10]. 3D-CT reconstruction angiography is mandatory to detect these small 
aneurysms. In 11 cases, these DMCA aneurysms coexisted with other vascular anomalies in 
the brain or other aneurysms. DMCAs may play a role in supplying the blood flow to the 
frontal lobe and the basal ganglia through a perforating artery and this artery must not be 
occluded or damaged during the treatment procedure.

Conclusion

AMCAs and DMCAs are relatively well known congenital anomalies. We describe a case 
of a ruptured aneurysm arising at the origin of a DMCA. To our knowledge, this is only the 
second case of such an aneurysm to be treated successfully by embolization. These aneu-
rysms are small, and 3D-CT reconstruction is mandatory to detect them. It is imperative to 
preserve the DMCA during the treatment procedure.
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