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Abstract 
Aneurysm at the origin of a duplication of the middle cerebral artery (DMCA) is very rare, and only 
29 treated cases have been reported. All of the cases were treated by direct surgery except a rup-
tured case treated by intentional partial coil embolization. We report the first unruptured case 
treated by coil embolization and review the previously published cases. Coil embolization can be 
alternative treatment for an unruptured aneurysm at the origin of the DMCA. Stable framing to 
spare the origin of it and prevention of thromboembolic complications are keys for safe treatment. 
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1. Introduction 
Aneurysm at the origin of a duplication of the middle cerebral artery (DMCA) from the internal carotid artery 
(ICA) is very rare, and only 29 treated cases (18 ruptured cases, 11 unruptured cases) have been reported [1]- 
[24]. All of the cases were treated by direct surgery except a ruptured case treated by intentional partial coil 
embolization. We report the first unruptured case treated by coil embolization and review the previously pub-
lished cases. 

2. Case Report 
A 75-year-old woman presented with sudden headache (Hunt and Kosnik grade 2). CT scan showed diffuse 
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subarachnoid hemorrhage (fisher group 3). Three-dimensional (3D) CT angiography demonstrated a right MCA 
aneurysm and a left ICA aneurysm. Because we diagnosed that the right middle cerebral artery (MCA) aneu-
rysm had ruptured in the basis of the distribution of subarachnoid hematoma, neck clipping was performed via 
right pterional approach. We confirmed ruptured findings of the aneurysm during operation. The postoperative 
course was uneventful with no symptomatic vasospasm. She was discharged without neurological deficits.  

Because she wished endovascular treatment of the left ICA unrupured aneurysm she was scheduled to under-
go coil embolization of it. Before coil embolization, cerebral angiography was performed. It revealed that the 
aneurysm of 4 mm size was located between the origin of the posterior communicating artery and top of the ICA. 
3D digital subtraction angiography (DSA) revealed that a DMCA which perfused the temporal lobe was origi-
nated from the aneurysm neck (Figure 1). It was also demonstrated that the AchA was originated from ICA.  

Coil embolization was performed 2 months after the clipping surgery. The antiplatelet therapy with 100 mg of 
aspirin and 75 mg of clopidogrel was started 7 days before coil embolization. Under general anesthesia, heparin 
was administered systemically to maintain ACT above 200 seconds, and 6F guiding catheter was introduced into 
the left ICA. Because the aneurysm neck was wide and DMCA was originated at the base of the aneurysm, coil 
embolization was performed with balloon remodeling technique. HyperGlide Balloon (4 mm × 10 mm, ev3 
Neurovascular, Irvine, CA, USA) was inserted and placed to cover the aneurysmal neck, and the tip of the mi-
crocatheter (SL-10; Stryker, Kalamazoo, MI, USA) was introduced into the aneurysmal dome. We inserted Pre-
sidio Microcoil (10 size, 4 mm × 11.5 cm, Codman Neuroendovascular. Johnson & Johnson, Miami, FL, USA) 
as a flaming coil to spare the origin of the DMCA under the assistance of balloon remodeling technique (Figure 
2). Thereafter, Target Detachable Coil (Stryker, Kalamazoo, MI, USA) of 2.5 mm and DELTAPLUSH Micro-
coil (Codman Neuroendovascular. Johnson & Johnson, Miami, FL, USA) of 1.5 mm were embolized. Finally, 
almost complete occlusion of the aneurysm was obtained, and origin of the DMCA was spared to keep the pa-
tency of it (Figure 3). 

She was discharged without neurological deficits. After coil embolization, antiplatelet therapy with 100 mg of 
aspirin was continued for 3 months. 6 months after the treatment, cerebral angiography confirmed that stable 
occlusion of the aneurysm and patency of the DMCA. 

 

 
Figure 1. 3D digital subtraction angiography before coil embolization. The aneurysm 
was located between the origin of the posterior communicating artery (PcomA) and top 
of the ICA. Duplicated middle cerebral artery (DMCA) which perfused the temporal 
lobe was originated from the aneurysm neck. The anterior choroidal artery (AchA) was 
originated from ICA. A: PcomA; B: DMCA; C: AchA; D: Aneurysm.                           
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Figure 2. Angiogram during coil embolization. The framing coil was inserted 
to spare the origin of the DMCA under the assistance of balloon remodeling 
technique. Arrow: the origin of the DMCA.                                          

 

 
Figure 3. Angiogram just after coil embolization. Almost complete occlusion 
of the aneurysm was obtained, and origin of the DMCA was spared to keep 
the patency of it. Arrow: the origin of the DMCA.                                    
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3. Discussion 
Intracranial vascular anomalies involving the MCA are rare [25]. Teal et al. defined vessels that arose from the 
ICA between the anterior choroidal artery (AchA) and the terminal bifurcation of the internal carotid into the 
middle and anterior cerebral arteries as a “duplication of the MCA”. In contrast, a vessel arising from the ante-
rior cerebral artery (ACA) was defines as “accessory of the MCA” [26]. Both variations of the MCA are consi-
dered as persistent embryonic vessels. The incidence of DMCA is reported as 0.7% to 2.9% in autopsy cases 
[25]. This anomalous vessel is associated with various other intracranial anomalies such accessory MCA, azygos 
ACA, and moyamoya disease [5] [15]. However, the association of a cerebral aneurysm with this anomaly is 
very rare, and only 29 treated cases have been reported [1]-[24]. Komiyama et al. reported that the DMCAs 
supplied the cortical territory of the temporopolar and the anterior temporal and/or middle temporal arteries, and 
they had perforating arteries in three of four cases [27]. As the DMCA may contribute to the normal cerebral 
blood flow and it may play an important role in supplying collateral flow to the frontal lobe and the basal gan-
glia through the perforating arteries, sometimes the area of the AchA [16] [22] [27] [28], care should be taken 
not to damage this vessel during surgery.  

We reviewed the previously published 29 treated cases of the aneurysms at the origin of the DMCA. Size of 
aneurysms was divided into 3 categories regarding maximum diameter: small (less than 10 mm), large (10 mm 
or more, less than 25 mm), and giant (25 mm or more). Wide-necked aneurysm was defined as an aneurysm 
with a dome-to-neck ratio less than 2.0 and/or a neck length of 4 mm or more with evaluation of angiographic 
findings of the published data. The cases whose necks could not be evaluated were excluded. 

All of the 18 ruptured cases were treated by direct surgery except a case treated by intentional partial coil 
embolization. And all of the 11 unruptured cases were treated by direct surgery. Most of the aneurysms were 
small, except 2 large cases. There were no giant aneurysms. 20 of 25 cases whose necks could be evaluated were 
wide-necked aneurysms (Table 1). In most of them, the DMCAs originate at the base of the aneurysms. In some 
cases, the aneurysm arises solely from the DMCA rather than the junction of the internal carotid artery and the 
DMCA [4] [23] [24]. 

Because, in most of the aneurysms at the origin of the DMCA, the necks are wide and the DMCAs originate 
at the base of the aneurysms, direct surgery has some advantages for obliteration of the aneurysm with keeping 
the patency of DMCA. Therefore, all of the cases were treated by direct surgery except one case. Direct surgery 
has another merit to utilize bypass technique. Kai et al. performed superficial temporal artery (STA)-DMCA 
anastomosis before clipping of an aneurysm at the DMCA origin, because they found it difficult to separate the 
origin of the DMCA from the aneurysm dome because of dense adhesions [15]. LaBorde et al. also performed 
STA to distal MCA bypass before surgical trapping of a fusiform aneurysm at DMCA [23]. 

In coil embolization of the DMCA aneurysm, it is not easy to make a stable frame to spare the origin of 
DMCA because most of the aneurysms are wide-necked and the DMCAs originate at the base of the aneurysms. 
If the framing coil is unstable, coil embolization should be given up before detach of the first coil and direct 
surgery should be considered. Takahashi et al. reported kissing aneurysms, involving an ICA-DMCA, as well as 
an ICA-AchA, and manifesting as subarachnoid hemorrhage [21]. They employed simple technique and aimed 
for intentional partial embolization. Endovascular treatment was successfully performed with loose embolization 
at the aneurysm neck to spare the origin of the DMCA. But their strategy is not always secure from the view-
points of the risks of recurrences or rebleeding after coil embolization. In present case, in order to spare the ori-
gin of the DMCA, Presidio was selected for the framing coil. Because the coil has strong memory function, it is 
possible to form box-shaped frames for wide-necked aneurysms. And additional coils can be inserted stably 
once after framing with Presidio because it is long enough to make a strong frame. Balloon remodeling tech-
nique was also utilized to spare the origin of the DMCA. To perform balloon remodeling technique safely, not 
only anticoagulant therapy during operation, but also antiplatet therapy in perioperative period were necessary. 
Another care should be taken in order not to damage the adjacent AchA by the tips of microcatheter or micro-
guidewire because it is usually difficult to observe both origin of the DMCA and the AchA with one working 
angle simultaneously. 

4. Conclusion 
Our report is the first unruptured case of an aneurysm at the origin of the DMCA treated by coil embolization. 
Coil embolization can be alternative treatment for an unruptured aneurysm at the origin of the DMCA. Stable 
framing to spare the origin of it and prevention of thromboembolic complications are keys for safe treatment. 



S. Toyota et al. 
 

 
31 

Table 1. Summary of the treated cases of DMCA aneurysm. F, female; M, male; R, right; L, left.                              

Case Reference Age Sex Side Size Neck Ruptured or  
unruptured 

Direct surgery or  
endovascular surgery 

1 Stabler 31 F R Small Wide Ruptured Direct surgery 

2 In et al. 29 F R Small Wide Ruptured Direct surgery 

3 Fuwa et al. 46 F R Small Unevaluable Ruptured Direct surgery 

4 Kobayashi et al. 33 F R Small Unevaluable Ruptured Direct surgery 

5 Kitami et al. 46 F R Small Wide Ruptured Direct surgery 

6 Kitami et al. 60 M R Small Small Ruptured Direct surgery 

7 Takano et al. 74 M L Small Wide Unruptured Direct surgery 

8 Dong et al. 50 M L Small Wide Ruptured Direct surgery 

9 Takahashi et al. 51 F L Small Unevaluable Ruptured Direct surgery 

10 Takahashi et al. 54 M L Small Wide Ruptured Direct surgery 

11 Koyama et al. 28 M R Small Wide Ruptured Direct surgery 

12 Nomura et al. 63 F R Small Wide Unruptured Direct surgery 

13 Kimura et al. 83 F L Small Small Ruptured Direct surgery 

14 Tabuse et al. 34 F R Small Wide Ruptured Direct surgery 

15 Imaizumi et al. 52 M L Small Wide Unruptured Direct surgery 

16 Hori et al. 67 M R Small Unevaluable Ruptured Direct surgery 

17 Hori et al. 49 M L Small Wide Unruptured Direct surgery 

18 Kai et al. 63 F L Small Wide Unruptured Direct surgery 

19 Kaliaperumai et al. 39 F L Small Wide Ruptured Direct surgery 

20 Mizokami et al. 49 F L Small Wide Ruptured Direct surgery 

21 Miyahara et al. 56 F R Small Small Unruptured Direct surgery 

22 Miyahara et al. 58 M R Small Small Unruptured Direct surgery 

23 Kimura et al. 60 F L Small Wide Unruptured Direct surgery 

24 Otani et al. 66 F R Small Wide Ruptured Direct surgery 

25 Elsharkawy et al. 62 M L Large Small Unruptured Direct surgery 

26 Elsharkawy et al. 55 F L Small Wide Ruptured Direct surgery 

27 LaBorde et al. 34 M L Large Wide Unruptured Direct surgery 

28 Rennert et al. 52 F L Small Wide Unruptured Direct surgery 

29 Takahashi et al. 62 F L Small Wide Ruptured Endovascular surgery 

30 Present case 75 F L Small Wide Unruptured Endovascular surgery 

Disclosure 
The authors report no conflict of interest concerning the materials or methods used in this study or the findings 
specified in this paper. We have no source or support on this study. 
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