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INTRODUCTION

An aplastic or twig-like middle cerebral artery (Ap/T-MCA) is a rare occlusive lesion with 
reticular vessels in the unilateral middle cerebral artery (MCA); its prevalence is very low, at 
approximately 0.088–1.17%.[1,16,20,26] Only a few studies have reported that Ap/T-MCA causes 
cerebral infarction (CI).[1,5,6,17,19,20,22,23,25,28] In patients with Ap/T-MCA, collateral circulation 
develops, particularly from the ipsilateral anterior cerebral artery (ACA). We report a restenosis 

ABSTRACT
Background: An aplastic or twig-like middle cerebral artery (Ap/T-MCA) is a rare anomaly, which sometimes 
causes ischemic infarction. Collateral flow from the ipsilateral anterior cerebral artery (ACA) is important for 
patients with Ap/T-MCA. If ipsilateral ACA stenosis or occlusion occurs, a large infarction with a wider field 
than the ACA territory could happen. First, mechanical thrombectomy was performed for the right ACA near 
occlusion caused by arterial dissection with ipsilateral Ap/T-MCA in this case. Second, Wingspan stenting was 
performed for the right ACA restenosis.

Case Description: A  77-year-old female presented to the hospital with the left hemiparesis. We diagnosed a 
right ACA infarction caused by right ACA occlusion. Digital subtraction angiography showed right Ap/T-MCA 
and ipsilateral ACA near occlusion. Thrombectomy was performed, and recanalization was achieved with 
mild ACA stenosis. The lesion was the dissection due to angiographical finding. Two months after treatment, 
transient left hemiparesis occurred and right ACA stenosis progressed. Computed tomography perfusion showed 
hypoperfusion of the right hemisphere. Wingspan stenting was performed from the left internal carotid artery 
through the anterior communicating artery with an intermediate catheter. The patient was discharged without 
any neurological deficit.

Conclusion: We reported the first case of a patient who underwent Wingspan stenting for the right ACA 
dissection with Ap/T-MCA. Short-term follow-up and aggressive intervention should be considered for collateral 
pathway dissection with Ap/T-MCA because the symptoms can become serious. The patients with Ap/T-MCA 
should be cautious about the collateral pathway arterial changes in particular ipsilateral ACA due to the increasing 
hemodynamic stress.
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case of the right A2 acute occlusion due to arterial dissection 
with ipsilateral Ap/T-MCA treated by thrombectomy first, 
and then by Wingspan stenting. Arterial dissection could 
occur due to the hemodynamic stress for the collateral artery 
of Ap/T-MCA, and we offer several suggestions for the 
mechanism of ACA dissection.

CASE DESCRIPTION

A 77-year-old woman with untreated hypertension and 
hyperlipidemia presented to our hospital with sudden left 
hemiparesis. National Institutes of Health Stroke Scale for the 
patient was 6. Electrocardiogram at admission revealed sinus 
rhythm and no atrial fibrillation. Brain magnetic resonance 
imaging (MRI) showed right medial side of the anterior lobe 
infarction. Brain magnetic resonance angiography (MRA) 
showed right A2 occlusion and poor visualized right MCA 
[Figure 1]. Emergent digital subtraction angiography showed 
right A2 near occlusion and reticulated vessels developed 
from the proximal right MCA [Figures  2a and b]. These 
results indicated that reduced flow of the right MCA due to 
occlusion of the right A2 caused the left hemiparesis.

We immediately performed thrombectomy of the right A2. 
After deploying stent retriever to the right A2 segment, the 
lesion was identified as a stenotic lesion. Oral administration 
of loading-dose dual-antiplatelet therapy (200-mg aspirin and 
300-mg clopidogrel) was initiated. After the stent was slowly 
retrieved, recanalization of mild stenosis was accomplished. 
The lesion was considered dissection due to the presence 
of dilatation and string sign in retrospect [Figure  2c]. The 
symptoms of the patient improved without any recoiling 
of MRI 1  week after the treatment, and the MRI showed 
no enlargement of the CI, and MRA showed adequate 
dilatation of the right A2 segment [Figures 3a-c]. Basi-pararel 
anatomical scanning showed no right M1 form [Figure 3d]. 
We continued dual-antiplatelet therapy (100-mg aspirin 
and 75-mg clopidogrel). However, transient left hemiparesis 
frequently occurred 2  months after treatment. MRI showed 
worsening of stenosis in the right A2 segment and an increase 
in the right ACA area infarction [Figures 3e and f]. Hence, we 
switched Clopidogrel with prasugrel (3.75 mg).

Since perfusion study of the CT scan showed a remarkable 
decrease in cerebral blood flow (CBF) in the right 

Figure 1: (a) Diffusion-weighted imaging on magnetic resonance imaging showed cerebral infarction 
in the right anterior cerebral artery area. (b) Brain magnetic resonance angiography showed right A2 
occlusion (white arrow) and poor right middle cerebral artery blood flow (white arrowhead).

ba

Figure  2: (a) Preoperative DSA of the right common carotid artery showing reticulated vessels 
developed from the proximal right MCA. Antegrade blood flow from the distal MCA was slow. 
The  right A2 segment was not visualized. (b) Preoperative DSA of the left internal carotid artery 
showed right A2 near occlusion (white arrowhead). (c) Lateral view of preoperative DSA showed 
proximal right A2 near occlusion and distal right A2dissection (arrowhead). DSA: Digital subtraction 
angiography, MCA: Middle cerebral artery.
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hemisphere was achieved [Figure  3g], we performed an 
additional endovascular treatment under general anesthesia 
7  days after second admission. For increasing the stability, 
AXS Catalyst5  110  cm (Stryker) was placed in the left 
A1 segment with AXS Offset (Stryker). The catheter was 
wedged, and the antegrade flow from the left A1 segment 
was stopped. Right internal carotid angiography showed 
that the bilateral A2 segment was described, and we judged 
that continuing treatment with a short-term wedge of 
the left A2 segment was possible. Wingspan 2.5 × 15  mm 
(Stryker) was deployed at the dissecting right A2 segment. 
The right A2 segment was adequately dilated, and the flow 
of the right distal ACA was improved [Figure 4]. The wedge 
time of the left A1 segment was 15  min. The patient was 
discharged without any neurological deficit or other obvious 
complications. Restenosis was not observed 6  months after 
stenting [Figure 5].

For this report, consent was obtained from the patient.

DISCUSSION

Ap/T-MCA is a rare vascular anomaly that sometimes causes 
ischemic infarction.[1,5,6,17,19,20,22,23,25,28] In such cases, cerebral 
ischemia occurs due to low CBF of the Ap/T-MCA area. For 

preventing stroke recurrences, superficial temporal artery-
to-MCA bypass (+indirect bypass) was performed in some 
previous cases.[5,19,20,22,23,28] As ipsilateral ACA is the main 
collateral pathway in the Ap/T-MCA patients, ipsilateral 
ACA stenosis can cause severe CBF decrease not only in 
the ACA territory but also in MCA territory, as seen in the 
present case. Three cases of Ap/T-MCA with contralateral 
MCA stenosis/occlusion or Ipsilateral internal carotid artery 
(ICA) stenosis have been reported previously [Table  1]; 
however, no cases of an ipsilateral A2 lesion have been 
reported. We noted that patients with Ap/T-MCA at a high 
risk of atherosclerosis should be monitored through strict 
and repeated imaging, particularly regarding the progression 
of collateral artery stenosis.

In our case, the underlying cause of ACA stenosis could be 
arterial dissection. We hypothesize that ipsilateral ACA 
that is the main collateral pathway for the Ap/T-MCA 
hemisphere is under continuous hemodynamic stress and 
causes arterial dissection. Other arterial changes of the 
ipsilateral ACA, including aneurysmal formation, probably 
due to hemodynamic stress, were seen with Ap/T-MCA 
[Table  2].[3,4,8,9,13,21,26] In these cases, aneurysm formation 
occurred due to hemodynamic stress caused by the increased 
flow of collateral arteries. Pathological findings of the 

Figure 3: (a and b) DWI showed no newly infarction. (c) Brain MRA showed recanalization of the right A2 segment. (d) Basi-parallel 
anatomical scanning showed no right M1 form. (e) DWI 2 months later showed an enlarged infarction in the right ACA area. (f) Brain 
MRA showed right A2 restenosis. (g) Perfusion study of computed tomography scan showed a decrease in the cerebral blood flow at the 
right ACA and anterior middle cerebral artery. DWI: Diffusion-weighted imaging, MRA: Magnetic resonance angiography, ACA: Anterior 
cerebral artery.
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aneurysm associated with the Ap/T-MCA have been reported 
previously.[27] The report described that the mother vessel on 
the proximal side of the aneurysm was the stratification of the 
intimal elastic plate, and the intimal elastic plate was disrupted 
with intimal thickening at the aneurysm neck. These changes 
occurred due to hemodynamic stress. Hemorrhagic stroke 
occurred if the outer arterial wall ruptured due to these 
changes. As only intimal elastic plate was teared, arterial 
dissection with stenosis occurred in the present case.

For treating ACA stenosis or occlusion with ischemic 
infarction, superficial temporal artery-radial artery graft-A3 
bypass or A3–A3 bypass surgery has been reported to be 
effective.[10,14,24] However, these surgical methods need 

high skill for bypass surgery. Other issues regarding these 
methods are the interruption of the affected blood flow 
during anastomosis and the risk of bilateral ACA occlusion. 
In addition, these surgeries cannot prevent thromboembolic 
stroke from the dissection.

Owing to these reasons, stent implantation is considered 
reasonable for the intracranial artery dissection in ischemic 
stroke,[12] as it can improve the antegrade flow and avoid 
further extension of dissection and occurrence of new 
thromboembolic event. In a previous study, only one 
case of using enterprise stent for ACA stenosis has been 
reported.[7] An intracranial stent, Wingspan, is covered by 
insurance in Japan for treating the recurrences of intracranial 

Figure  4: (a) Right A2 restenosis before the second treatment. (b) Catalyst5 was inserted into the 
left A1 segment, and antegrade blood flow from the left A1 segment disappeared. (c) The bilateral 
A2 segment was described from the right A1 segment. (d and e) Catalyst5 was placed in the left A1 
segment, and Wingspan was placed in the right A2 segment after stenting. (f) Wingspan was dilated 
on cone-beam computed tomography.
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Figure  5: (a) Diffusion-weighted imaging showed no new infarction. (b) Computed tomography 
angiography showed recanalization of the right A2 segment.
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stenotic lesions. However, other intracranial stents for coil 
embolization and coronary stents are practically used for 
such intracranial stenotic lesions, because they can easily be 
deployed.[11] Wingspan is an open-cell, self-expanding stent 
that is guided over-the-wire stent housed in a specialized 
outer sheath. The guidance of Wingspan may be difficult or 
the stent may not be deployed in the distal access. To solve the 
problem of deploying Wingspan in the ACA, an intermediate 
catheter is essential. In Japan, in April 2022, intermediate 
catheters were started to be used for highly tortuous lesions. 
As a result, if the intermediate catheter can be guided to 
the A1 segment, the supporting power will increase and 
Wingspan deployment may become possible. Note that 
if the intermediate catheter is guided to the A1 segment, 
the antegrade distal flow will disappear due to the catheter 
wedge. If the blood flow from the contralateral A1 segment 
is not secured, ischemic complications may occur. Moreover, 
there is a risk of ipsilateral A1 perforator infarction. The 
duration of intermediate catheter placement in the A1 
segment should be minimized. Wingspan placement should 
be considered only in cases where these conditions are 
applicable. In applicable cases of Wingspan placement, it has 
the great advantage of maintaining the antegrade blood flow 
compared with bypass surgery.

Our statement from this case report has some limitations. 
First, long-term outcomes are unknown because the 

patient was only followed up 3 months after treatment. The 
restenosis rate after Wingspan stenting was reported to be 
11.1–17.6%.[2,18] More cases of restenosis associated with 
anterior circulation than posterior circulation have been 
reported.[15] In addition, calcification and residual stenosis 
immediately after treatment are considered restenosis 
factors.[29] Because Wingspan stenting for ACA stenosis or 
occlusion is rare, restenosis requires caution.

CONCLUSION

We reported the first case of a patient with Ap/T-MCA 
complicated by ipsilateral A2 dissection who underwent 
Wingspan stenting. Short-term follow-up and aggressive 
intervention should be considered for treating collateral 
pathway dissection with Ap/T-MCA because the symptoms 
can become serious with time. The patients with Ap/T-MCA 
need to be cautious about the collateral pathway arterial 
changes, especially ipsilateral ACA, due to the increasing 
hemodynamic stress.

Declaration of patient consent

The authors certify that they have obtained all appropriate 
patient consent.

Table 1: The list of aplastic or twig‑like MCA with the other stenosis lesions.

Case 
No.

Authors and year Age Sex Side Clinical 
presentation

Vascular risk Coexiting athreosclerotic 
vascular change

Treatment

1 Takahashi et al. 
1997[22]

54 F R TIA, CI None Unilateral ICA stenosis STA‑MCA 
anastomosis

2 Edgell et al. 2010[6] 42 F R TIA Tobacco, obesity Contralateral. MCA stenosis ND
3 Takeda et al. 

2022[23]
62 M R TIA, CI HT, DM Contralateral. MCA stenosis STA‑MCA 

anastomosis
4 Present case 77 F R CI HT Unilateral ACA stenosis ACA stenting
ACA: Anterior cerebral artery, CI: Cerebral infarction, DM: Diabetes mellitus, F: Female, HT: Hypertension, ICA: Internal carotid artery, M: Male,  
MCA: Middle cerebral artery, ND: Not described, R: Right, STA: Superficial temporal artery, TIA: Transit ischemic attack

Table 2: The list of aplastic or twig‑like MCA with anterior cerebral artery aneurysms.

Case No. Authors and year Age Sex Side Clinical presentation Aneurysm location Treatment

1 Han et al. 1994[9] 34 F L SAH A1‑accesory MCA Clipping
2 Amagasaki et al. 1998[3] 64 M L Incidental A1‑heubner Clipping
3 Cekige et al. 2005[4] 32 M L SAH A1‑accesory MCA Coil
4 Kim et al. 2005[13] 64 F L SAH A1, Acom Clipping
5 Shin et al. 2014[21] 46 F L SAH A1‑accesory MCA Clipping
6 Fukuda et al. 2018[8] 60 F R SAH A1‑accesory MCA Coil
7 Viso et al. 2021[26] 59 F L SAH Acom, Pcom Coil
8 Viso et al. 2021[26] 48 F R SAH Acom Coil
Acom: Anterior communicating artery, F: Female, MCA: Middle cerebral artery, L: Left, M: Male, R: Right, SAH: Subarachnoid hemorrhage,  
Pcom: Posterior communicating artery
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