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Objective : Dissection of the middle cerebral artery (MCA) is less common than dissection of vessels in the vertebrobasilar system 
or carotid artery. Acute complete occlusion related to MCA dissection is extremely rare. We report an endovascular approach in 
patients with acute complete occlusion due to MCA dissection.
Methods : We reviewed retrospectively the endovascular procedure and clinical results for acute-stroke patients who underwent 
recanalization from October 2014 through December 2018. Initial imaging findings and the endovascular procedure were analyzed 
for patients with acute complete occlusion due to MCA dissection.
Results : We undertook first-line aspiration thrombectomy using a Penumbra catheter in 294 patients with acute occlusion of the 
M1 segment. Of these patients, seven were confirmed to have acute complete occlusion due to MCA dissection. All patients had 
angiographic findings of an intimal flap at the proximal occlusion site of the MCA. One patient complained of severe headache 
during microcatheter passage through the occluded lesion and died due to massive bleeding caused by rupture of the false lumen. 
The remaining patients underwent initial contact aspiration thrombectomy without microcatheter passage. After aspiration 
thrombectomy, six patients had delayed flow through the MCA. One patient underwent stenting of the MCA because of progressive 
symptoms.
Conclusion : An intimal flap at the proximal portion of an occluded MCA can suggest the possibility of MCA dissection. Contrast 
aspiration thrombectomy without microcatheter passage can reduce the risk of false lumen rupture in cases of MCA dissection.
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INTRODUCTION

Dissection of the middle cerebral artery (MCA) is an un-

common cause of stroke, occurring less frequently than dis-

section within the vertebrobasilar system or carotid artery6). 

Patients presenting with an intracranial dissection tend to be 

relatively young and have symptoms such as ischemia and 

subarachnoid hemorrhage (SAH). Patients with dissecting an-
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eurysms of the MCA present with bleeding events, such as 

SAH and/or intracranial hemorrhage (ICH)6,11). An intracra-

nial dissection without aneurysmal dilation commonly pres-

ents with symptoms of ischemia2,7).

Historically, conventional angiography has been considered 

the gold standard for the diagnosis of dissections, but it is ex-

pensive and invasive12). Although the angiographic appearance 

of dissections is often clear, it cannot be used to assess the ves-

sel wall for an intramural hematoma or thrombosis. Because 

of this limitation, dissections in unusual locations or with 

atypical morphology may be misclassified or attributed to 

other conditions12).

Recently, high-resolution cross-sectional magnetic reso-

nance imaging (MRI) has emerged as a potential method for 

imaging of atherosclerotic plaques in the MCA8). In particular, 

the initial angiographic findings of patients with a dissection 

of the MCA related to acute stroke typically show severe ste-

nosis with an intimal f lap or double lumen. However, MCA 

dissection rarely presents as complete occlusion similar to 

acute stroke caused by cardioembolism or atherosclerosis. 

Therefore, diagnosing MCA dissection in cases of complete 

occlusion and planning the recanalization procedure can be a 

challenge to interventional neuroradiologists. The aims of this 

study were to investigate the initial angiographic findings of 

patients with MCA dissection presenting as complete occlu-

sion and acute ischemic stroke and to evaluate the recanaliza-

tion strategy.

MATERIALS AND METHODS

The Institutional Review Board of Jeonbuk National Uni-

versity Hospital approved this retrospective study (JUH 2019-

10-041).

Patients
We reviewed retrospectively the endovascular procedure 

and clinical results for acute stroke patients who underwent 

recanalization from October 2014 through December 2018. 

During this period, we selected patients with acute ischemic 

stroke by M1 occlusion who underwent aspiration thrombec-

tomy using a Penumbra catheter (Penumbra, Alameda, CA, 

USA) as first-line EVT.

Definition of MCA dissection with complete oc-
clusion 

We reviewed the initial and final cerebral angiographic 

findings of EVT. We defined MCA dissection with complete 

occlusion according to the following criteria : 1) a suspected 

intimal flap proximal to an M1 occlusion; 2) definitive double 

lumen and intimal f lap on cerebral angiography after initial 

aspiration thrombectomy; and 3) exclusion of procedure-re-

lated MCA dissection after endovascular treatment (EVT). 

Endovascular treatment
EVT was carried out by a single interventional neuroradiolo-

gist with 15 years of experience. Procedures were undertaken 

under local anesthesia through the percutaneous transfemoral 

route. The first patient in this study underwent advancement of 

a microcatheter past the M1 occlusion site for aspiration throm-

Table 1. Patient and procedural details

Pt. Site Initial NIHSS NIHSS at discharge mRS at 3 months Complications or additional procedure

1 L 13 6 SAH and ICH

2 L 15 13 2

3 R 13 8 2

4 L 5 2 1

5 L 12 12 3

6 L 5 2 0

7 L 5 2 0 Stent

Pt. : patient, NIHSS : National Institutes of Health Stroke Scale, mRS : modified Rankin Scale, L : left, SAH : subarachnoid hemorrhage, ICH : intracranial 
hemorrhage, R : right 
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bectomy. Cerebral angiography after passage of the microcath-

eter showed extensive MCA dissection. We changed the EVT 

procedure after the first patient. If MCA dissection with com-

plete occlusion was suspected following initial cerebral angiog-

raphy, we advanced a Penumbra catheter to the occlusion site 

without passage of a microcatheter. First, we performed aspira-

tion thrombectomy after ensuring the Penumbra catheter 

made contact at the occlusion site. Second, we stopped EVT if a 

double lumen and/or intimal flap was observed on additional 

angiography after aspiration thrombectomy. If no imaging 

findings of MCA dissection were observed, we undertook rou-

tine aspiration thrombectomy. 

RESULT

Aspiration thrombectomy with a Penumbra catheter was 

performed in 294 patients with an M1 occlusion during the 

study period. Of these patients, seven (2.4%) were confirmed 

to have acute complete occlusion due to MCA dissection (one 

patient with cerebral angiography after microcatheter passage, 

and six patients with cerebral angiography after initial contact 

aspiration thrombectomy). Patients and procedural details are 

outlined in Table 1.

A B C

Fig. 1. A 48-year-old woman with complete occlusion of left M1. A : Left internal carotid angiogram showing complete obstruction of the left middle 
cerebral artery with focal intimal flap (arrow). B : Left internal carotid angiogram using microcather after patient reported severe headache during 
catheter passage through the obstructive lesion shows extension of the false lumen (arrows) and contrast stagnation (open arrow). C : Noncontrast 
computed tomography scan after interventional procedure showing massive subarachnoid hemorrhage with contrast extravasation caused by middle 
cerebral artery rupture. 

A B C D

Fig. 2. A : Middle cerebral dissection. B : False lumen location of microcatheter. C : Re-entry of false lumen into the middle cerebral artery. D : Rupture of middle 
cerebral artery due to microcatheter in the false lumen.
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Case 1
Transfemoral cerebral angiography revealed complete ob-

struction of the left M1 segment (Fig. 1A) and delayed collat-

eral f low in the distal MCA. A microcatheter was advanced 

for mechanical thrombectomy using the Penumbra system. 

The patient became irritable and complained of severe head-

ache during passage of the catheter through the obstructive 

lesion. A second angiography revealed stenosis of the true lu-

men and a tapered pseudo-lumen, which was diagnostic for a 

dissection (Fig. 1B). Distal f low was delayed continuously. Fol-

low-up angiography revealed extravasation of contrast media 

at the left proximal M1 portion, and the procedure was sus-

pended. Follow-up computed tomography showed massive 

SAH in all cisterns (Fig. 1C). Follow-up perfusion MRI re-

vealed diffuse infarction in the left MCA territory with in-

creased aggravation compared to the first MRI. The patient 

died 6 days after cerebral angiography. We reviewed angio-

graphic findings after her death and detected an intimal flap 

with complete obstruction of the true and false lumen on ini-

tial angiography. We concluded that MCA dissection with 

complete obstruction and massive SAH had occurred due to 

iatrogenic rupture of the false lumen during catheter passage 

through the obstructive segment. She died due to massive 

brain swelling (Fig. 2).

Case 6
Initial cerebral angiography revealed complete obstruction 

of the left M1 segment and a focal intimal flap in front of the 

occlusion site (Fig. 3A). Cerebral angiography after aspiration 

thrombectomy using a Penumbra catheter showed a double 

lumen and an intimal f lap in the M1 segment (Fig. 3B). We 

did not perform an additional procedure since the entry site of 

the true lumen was not clear. The patient was discharged 

without neurologic complications.

All seven patients
All seven patients were suspected to have a focal intimal 

f lap proximal to the M1 occlusion site. The first patient be-

came irritable and complained of severe headache during pas-

sage of the microcatheter through the occluded lesion and 

died due to massive bleeding caused by rupture of the false lu-

men. The six patients who underwent contact aspiration 

thrombectomy showed an intimal f lap and double lumen in 

the occluded M1 site after initial EVT. Of these patients, five 

Fig. 3. A 45-year-old man with complete occlusion of left M1. A : Left internal carotid angiogram showing complete obstruction of the left middle 
cerebral artery with focal intimal flap (arrow). B : Left internal carotid angiogram after initial contrast aspiration thrombectomy using a Penumbra 
catheter showing a double lumen and intimal flap (arrows). The patient was discharged without neurological complications.

A B
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(83.8%) had a good clinical outcome (modified Rankin Scale 

score ≤2). A stent was placed in the MCA of one patient due 

to progressive symptoms.

DISCUSSION

Isolated MCA dissection is a rare clinical finding, but it is 

an important cause of stroke. It may present as an isolated dis-

section related to ischemia or local symptoms or as a dissect-

ing aneurysm with rupture leading to SAH or ICH, both of 

which are associated with high morbidity and mortality9).

Invasive and noninvasive methods have been utilized to de-

tect MCA dissection. Cerebral angiography remains the gold 

standard for identifying cervicocephalic arterial dissec-

tions1,10). The typical angiographic findings of MCA dissection 

are similar to those of dissection of the extracranial arteries : 

string sign, irregular stenosis, pseudoaneurysm, and eventual-

ly total occlusion. However, a definitive diagnosis of MCA 

dissection can be difficult as pathognomonic features of dis-

section are detected in fewer than 10% of dissected arteries3,5). 

Further, it can be difficult to distinguish between a cardioem-

bolism and an occlusion caused by MCA dissection when de-

termining cause of stroke based on initial angiographic find-

ings. In our study, only 2.4% of patients had acute MCA 

occlusion related to MCA dissection. For each of these pa-

tients, a subtle intimal flap proximal to the occlusion site was 

retrospectively detected.

Passage of a microcatheter and microguidewire through an 

MCA occlusion related to MCA dissection should be under-

taken with utmost care due to the unclear entry site of a true 

and false lumen. If a microcatheter is advanced into a false lu-

men (as in case 1; Fig. 2), wide extension of the false lumen can 

occur and rupture of an intracranial artery can result. The pa-

tient in case 1 became irritable and had a severe headache dur-

ing catheter passage through the obstructive lesion. Severe 

headache is the most common symptom for patients with in-

tracranial dissection. We believed her severe headache was 

caused by expansion of the false lumen, as often occurs in pa-

tients with an underlying MCA dissection or iatrogenic MCA 

dissection.

Appropriate management of MCA dissection remains con-

troversial. Treatment strategies include use of antiplatelet 

agents, anticoagulation, thrombolysis, surgery, EVT, and con-

servative therapy. Treatment for ischemic symptoms due to 

stenosis caused by dissection or SAH due to a dissecting aneu-

rysm should be selected based on symptom severity and the 

location of the dissection. Surgical and conservative therapies 

can lead to good outcomes in patients with dissecting aneu-

rysms of the anterior cerebral artery or MCA. Medical treat-

ments using intravenous recombinant tissue plasminogen ac-

tivator or antiplatelet therapy offer good clinical outcomes 

without clinical complications4). We should have considered 

an endovascular approach using Penumbra aspiration throm-

bectomy as first-line treatment because of complete occlusion 

of the M1 segment coupled with acute neurologic symptoms. 

Therefore, we suggest patients with suspected MCA dissection 

should undergo contrast aspiration thrombectomy without 

passage of a microcatheter. Also, additional cerebral angiogra-

phy should be done to confirm the extent of false lumen and 

double lumen and to check collateral status for evaluation of 

clinical outcome.

CONCLUSION

We demonstrated that complete occlusion related to MCA 

dissection is diff icult to diagnose with certainty due to 

pathognomonic features of the dissection that may not be re-

vealed in angiography. We suggest that a small intimal f lap 

proximal to a completely occluded MCA site should raise the 

possibility of MCA dissection. The first option for EVT with 

patients with MCA dissection and complete occlusion should 

be contact aspiration thrombectomy without passage of a mi-

crocatheter.
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