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Parallel Stent Retriever Technique for a  
Refractory Middle Cerebral Artery  
Embolism: A Technical Case Report

Naoki Kato,1 Takeshi Kinkori,1 Kenichi Watanabe,2 Yuji Kibe,1 and Toru Arima1

Objective: To report a patient who achieved complete recanalization using the parallel stent retriever (SR) technique for 
a refractory acute middle cerebral artery (MCA) embolism.
Case Presentation: An 86-year-old woman underwent an emergency thrombectomy for acute right MCA occlusion. 
Although thrombectomy has been attempted three times with the conventional technique using a single SR, no recanalization 
was achieved. Then, an innovative technique was used to deploy two SRs in parallel with the M1 segment of the MCA. 
Pulling them back simultaneously, the thrombus was retrieved, and complete recanalization was achieved.
Conclusion: The parallel SR technique is a feasible method and can be considered as one of the last treatment resorts 
for acute refractory embolisms at the major MCA trunk.
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Introduction

Several randomized controlled trials previously demon-
strated the efficacy of mechanical thrombectomy for acute 
ischemic stroke. Currently, this procedure is performed as 
an established treatment.1–5) Here, we report a case of a 
refractory middle cerebral artery (MCA) embolism that 
achieved complete recanalization using the parallel stent 
retriever (SR) technique by deploying two different SRs 
simultaneously.

Case Presentation

Case: An 86-year-old woman.
Medical history: Colorectal cancer (postoperatively).

Family history: Not contributory.
Present illness: She consulted a local clinic due to abnormal 
behaviors that persisted for a few days. Magnetic resonance 
imaging (MRI) revealed cerebral infarction, and thus, she 
was referred to the Department of Neurology of our hospi-
tal. However, she lost her consciousness with sudden hemi-
plegia while she was waiting for the consultation. She was 
then immediately brought to the emergency room.
Physical examination: The Japan Coma Scale score was 
III-100. Blood pressure and heart rate were 164/107 mmHg 
and 52 bpm (abnormal), respectively. Electrocardiography 
demonstrated atrial fibrillation. Conjugate eye deviation to 
the right and the left hemiplegia were observed. The 
National Institutes of Health Stroke Scale score was 28.
Hematological findings: No abnormalities were observed, 
except a slight increase in the D-dimer level (1.2 mg/mL).
Imaging findings: On MRI-diffusion-weighted imaging 
(DWI) at the previous clinic, several high-signal-intensity 
areas were noted in the right cerebellum, left temporal lobe, 
and bilateral parietal lobes. DWI performed at our hospital 
after the deterioration revealed a slightly high signal inten-
sity in the entire right MCA region, but fluid-attenuated 
inversion recovery (FLAIR) showed no signal change. Mag-
netic resonance angiography (MRA) demonstrated occlusion 
of the proximal right MCA, and a low-signal-intensity area 
that seems to be a thrombus was detected in the proximal 
M1 on T2*-weighted imaging. We diagnosed her with car-
diogenic cerebral embolism (Fig. 1A–1D).
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Course: The DWI-Alberta Stroke Program Early CT Score 
was 0. Therefore, the patient was considered a severe case 
of grade C1 recommendation according to the 3rd edition 
of the Japanese guidelines for mechanical thrombectomy. 
However, we decided to perform mechanical thrombec-
tomy due to the following reasons; an extensive DWI/
FLAIR mismatch area, the interval from in-hospital onset 
was short, and the patient’s family strongly requested the 
treatment. Recombinant tissue plasminogen activator was 
not administered due to the preceding cerebral infarction 
that had developed a few days previously.

Endovascular treatment
Under local anesthesia, a 9-F 25-cm sheath was carefully 
inserted into the left femoral artery. We attempted to 
advance a 9-F Optimo balloon guiding catheter (Tokai 
Medical Products, Aichi, Japan) into the right internal 
carotid artery coaxially with a 4-F catheter, but it was 
extremely difficult because the aortic arch was type 3 and 
the origin of the common carotid artery (CCA) was mark-
edly tortuous (Fig. 2A). The inner catheter and guidewire 
were exchanged several times, but guiding was impossible. 
Therefore, the Optimo was grasped using a 10-mm Goose-
neck Snare (Medtronic, Minneapolis, MN, USA) inserted 

through the right brachial artery, and successfully pulled 
up to the origin of the right CCA. However, it was impos-
sible to advance the catheter more distally, and mechani-
cal thrombectomy was performed from this position 
(Fig. 2B). Common carotid angiography confirmed 
occlusion of the proximal right MCA. First, we decided 
to perform thrombectomy with a SR alone because the 
position of Optimo was too far and an aspiration cathe-
ter could not reach the lesion. A Marksman (Medtronic) 
was crossed over the lesion and a Solitaire Platinum 6 × 
40 mm (Medtronic) was deployed. However, effective 
flow restoration was not confirmed (Fig. 3A), possibly 
because of the hard thrombus. The SR was retrieved while 
manually aspirating the blood through the Optimo; how-
ever, recanalization was not achieved. The same procedure 
was performed three times, exceeding the upper limit of 
the proper frequency of Solitaire use; however, recanaliza-
tion was still not achieved. Although thrombectomy 
seemed to be difficult due to the hard thrombus, we 
attempted to deploy two different SRs in parallel as the last 
strategy. A Marksman and Excelsior XT-27 (Stryker, 
Kalamazoo, MI, USA) were advanced in parallel into the 
MCA and crossed over the lesion. A 6 × 40 mm Solitaire 
and 6 × 25 mm Trevo XP Provue retriever (Stryker) were 

Fig. 1  MRI at onset shows acute ischemic change in the right MCA territory on DWI (A), but not on FLAIR (B). The T2*-weighted image shows 
a suspected thrombus in the MCA (arrowhead) (C). MRA demonstrates signal disruption in the right MCA (D). DWI: diffusion-weighted imag-
ing; FLAIR: fluid-attenuated inversion recovery; MCA: middle cerebral artery; MRA: magnetic resonance angiography; MRI: magnetic reso-
nance imaging
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Fig. 2  (A) Angiography shows the strong tortuosity in the CCA. (B) A goose neck snare via the right brachial artery is holding a 9Fr 
balloon guiding catheter. CCA: common carotid artery

simultaneously inserted into the M1 segment through the 
Marksman and Excelsior XT-27, respectively. Angiography 
immediately after deployment confirmed favorable flow 
restoration (Fig. 3B–3D). The two SRs were simultane-
ously pulled back, and the thrombus was successfully 
retrieved with sandwiched between them (Fig. 4). Com-
plete recanalization was confirmed (thrombolysis in cere-
bral infarction (TICI) grade 3) (Fig. 3E).
Postoperative course: The patient’s consciousness level 
slightly improved; however, other neurological symptoms 
remained unimproved. DWI on the following day demon-
strated a high signal intensity in the same area as before the 
thrombectomy. However, no intracranial hemorrhage 
occurred related to the procedure. On MRA, the right MCA 
was well visualized, and neither vasospasm nor dissection 
was observed in the M1 segment (Fig. 5A–5C). On the 9th 
postoperative day, the patient was discharged with a modi-
fied Rankin Scale (mRS) score of 5.

Discussion

Several randomized controlled trials published after 2014 
demonstrated the efficacy of thrombectomy for large ves-
sel occlusion. This procedure has become the standard 
treatment.1–5) In addition, based on the DAWN/DEFUSE 3 
trial results in 2018, this procedure has been increasingly 
indicated.6,7) Due to development of devices and increasing 
experience, the effective recanalization (TICI grade 2b-3) 

rate after mechanical thrombectomy has reached 
58.7%–88%,1–4) contributing to an improved outcome. 
However, recanalization fails in about 20% of patients. The 
main causes include the nature of the thrombus and ana-
tomical access limitations.8,9) Machi et al.8) reported that 
SR did not effectively expand the white thrombus as 
compared to the red thrombus, analyzing the results of in 
vitro thrombectomies. In particular, >6 mm white throm-
bus affected the SR expansion, reducing the thrombus 
retrieval rate. Furthermore, they emphasized that radial 
forces of most SRs decreased during the retrieval, leading 
to a reduced recanalization rate. Concerning the access, 
especially in elderly patients, reaching the lesion may be 
impossible due to anatomical limitations, such as vascular 
tortuosity, and the treatment may have to be abandoned. 
Furthermore, the inability to perform conventional meth-
ods may reduce the effectiveness of devices. Ribo et al. 
reported that access was difficult in 67% of patients aged 
>75 years and that the recanalization rate was significantly 
lower in these patients, leading to a poor outcome.9)

This patient aged 86 years, and the access route was 
severely tortuous; thus, a guiding catheter cannot be 
advanced beyond the CCA origin. Therefore, we considered 
that a thrombus aspiration catheter may not reach the lesion 
and attempted thrombectomy using an SR alone. However, 
recanalization was not achieved. Since the thrombus was 
too hard to be grasped with a single SR, we considered to 
give up the treatment but tried to retrieve using two different 
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double Solitaire mechanical thrombectomy for a thrombus 
at the MC bifurcation. Of 10 patients, Y-configured stents 
(Y-stents) were used in 9 and parallel stents were used in 
1. In 8 of 10 patients, TICI 2b-3 recanalization was 
achieved. In 50% of patients, the outcome was favorable 
(mRS score ≤2). Aydin et al. also adopted the Y-stent 

SRs as the last resort. As a result, the thrombus was success-
fully retrieved and captured between the two SRs, and 
finally complete recanalization was obtained.

Several thrombectomy techniques using multiple SRs 
have been performed in patients with difficult recanaliza-
tion.10–15) Klisch et al.10) reported 10 patients who underwent 

Fig. 3  Angiography during thrombectomy. A single SR is deployed in the right M1; however, no flow restoration was observed (A). 
Two microcatheters are navigated into the right M1 (B) and two SRs are deployed simultaneously (C). Immediate flow restoration is 
confirmed (D) and complete recanalization was achieved (E). SR: stent retrievers
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with difficulty achieving recanalization using the conven-
tional techniques alone.

As regards the disadvantages of this technique, dissec-
tion, vasospasm, or hemorrhagic complications may 
occur. When two SRs are simultaneously deployed in the 
same artery, their radial forces against the arterial wall 
may increase, which may also increase the ability to cap-
ture a thrombus, but may also increase stress on the arte-
rial wall. According to Klisch et al.,10) symptomatic 
hemorrhage was noted in 1 of 10 patients and mild asymp-
tomatic vasospasm was noted in 7. Aydin et al.15) reported 
asymptomatic hemorrhage in 2 of 10 patients and mild 
asymptomatic vasospasm in 5. Conversely, in a single SR 
technique, the incidence of procedure-related hemor-
rhagic complications ranged from 4.5% to 7% and that of 
vasospasm ranged from 6.4% to 22.5%.16–18) Although the 
number of patients was small, vascular wall stress may 
increase in two SR technique. For this reason, this tech-
nique should be considered as the “last strategy” only for 
patients encountering recanalization difficulty with con-
ventional techniques.

Conclusion

We experienced a case of the refractory MCA thrombus in 
which complete recanalization was achieved by deploying 
two SRs in parallel and retrieving them simultaneously. 
This technique may be an effective alternative for patients 
in whom recanalization is difficult.

Disclosure Statement

The authors declare no conflict of interest.

technique for 10 patients in whom it was difficult to 
achieve recanalization using conventional techniques and 
reported favorable recanalization (TICI 2b-3) in 80% of 
patients. In addition, the Y-stent technique achieved favor-
able recanalization in all patients during the first pass.15) 
Several case reports also confirmed the efficacy of the 
Y-stent technique.1–13) In the present case, the thrombus 
was present in the M1 segment, and the retrieval force 
was improved by simultaneously deploying two different 
SRs in parallel in the M1 segment, leading to recanaliza-
tion. When two microcatheters take different thrombus 
routes, grasping the thrombus may be possible with two 
SRs. Indeed, in the present case, the thrombus was caught 
between the two SRs. This effect cannot be obtained 
using conventional techniques. Thus, this technique 
should be considered as the “last strategy” for patients 

Fig. 5  MRI on postoperative day 1. (A) DWI shows extensive high-signal-intensity areas in the right hemisphere. (B) There is no hemorrhagic 
lesion on the T2*-weighted image. (C) MRA shows good recanalization and no vasospasm in the right MCA. DWI: diffusion-weighted imaging; 
MCA: middle cerebral artery; MRA: magnetic resonance angiography

Fig. 4 � Removal of partially white thrombus.
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