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Abstract
We present a case of ischemic stroke treated by stent retriever angioplasty for restenosis during mechanical
thrombectomy. An 85-year-old man was admitted to our hospital because of left hemiplegia and left-sided
hemispatial neglect caused by an occlusion at the origin of the right middle cerebral artery. Although
mechanical thrombectomy transiently resulted in recanalization of the occluded lesion, restenosis
immediately occurred and recurred repeatedly. On an angiogram, the stent retriever appeared poorly dilated
at the stenosis and showed a contrast deficit. We concluded that restenosis was due to a secondary thrombus
resulting from a ruptured atherosclerotic plaque. The stent retriever was kept deployed for 15 minutes. After
the stent was retrieved, restenosis did not occur. Stent retriever angioplasty may be effective for determining
the cause of restenosis after mechanical thrombectomy as well as for the treatment of restenosis.
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Introduction
Thrombectomy has become the standard of care for acute stroke, effectively treating embolic strokes
primarily through stent retriever and aspiration techniques [1]. However, these methods show reduced
effectiveness in cases of stroke with underlying intracranial atherosclerosis [2,3]. Identifying the stroke
subtype prior to intervention is often challenging, further complicating treatment decisions. Additionally,
atherothrombotic cerebral infarctions, which account for 16%-30% of mechanical thrombectomy cases [3-7],
present particular difficulties due to the lack of established treatments for early reocclusion of
arteriosclerotic lesions [3-5,8]. In cases of atherothrombotic cerebral infarctions, reocclusion is frequently
caused by atheroma, dissection, or vasospasm of cerebral arteries.

For the case we report here, we performed a stent retriever angioplasty to achieve recanalization for
restenosis of the right middle cerebral artery occurring after mechanical thrombectomy for occlusion of the
artery. We treated the patient by stent retriever angioplasty, which is a procedure directed at keeping blood
flow restoration without the development of thrombi until antiplatelet agents begin to act. Based on the
results of the stent retriever angioplasty, it was speculated that the disrupted plaque had provoked further
platelet activation.

The treatment was successful, and the patient had a good outcome. Here we report this case and present a
review of the literature regarding the technique.

Case Presentation
An 85-year-old man with a history of cerebral contusion of the right frontal lobe, cardioembolism in the left
middle cerebral artery, hypertension, and chronic atrial fibrillation was admitted to our hospital after
waking up with sudden left hemiparesis. He was easily offended due to the aftereffects of cerebral contusion
and a cerebral infarction. His pre-admission modified Rankin Scale (mRS) score was 1. He was taking
edoxaban 60 mg/day. He was admitted to our hospital approximately four hours after onset.

On physical examination on admission, he had left hemispatial neglect, flaccid left hemiplegia, and mild
hyperalgesia on the left side of his body. And his National Institutes of Health Stroke Scale (NIHSS) score
was 20 points (Level of consciousness 1, Best Gaze 1, Visual 2, Facial Palsy 2, Motor Left Arm 4, Right Arm 1,
Left Leg 4, Right Leg 1, Sensory 1, Dysarthria 1, Extinction and Inattention 2). Diffusion-weighted imaging
(DWI) showed high signal intensity in the right putamen, corona radiata, and right parietal and temporal
lobes (Figures 1A, 1B).
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FIGURE 1: Head magnetic resonance imaging (MRI) at presentation.
(A, B) MRI diffusion-weighted images. High-intensity signals are seen in the right putamen, corona radiata, and
parieto-temporal lobes. (C) Magnetic resonance angiography (MRA) showing poor visualization beyond the origin
of the right middle cerebral artery (white arrow).

More than 4.5 hours had passed since the onset when the MRI was taken, intravenous thrombolysis was not
administered and, mechanical thrombectomy was performed. A sheath was placed in the right femoral
artery, and unfractionated heparin 3,000 U was administered intravenously. A 9Fr Optimo flex balloon guide
catheter (Tokai Medical Products, Aichi, Japan) was guided into the right internal carotid artery, and
occlusion at the beginning of the right middle cerebral artery was observed (Figure 2A).

FIGURE 2: Cerebral angiography during endovascular treatment.
(A) Right common carotid angiogram. Right common carotid angiogram showing occlusion at the origin of the right
middle cerebral artery (white arrow). (B) Right internal carotid angiogram after one pass. Right common carotid
angiogram showing moderate stenosis at the origin of the right middle cerebral artery. (C) Right internal carotid
angiography 10 minutes after one pass, showing progression of stenosis at the origin of the right middle cerebral
artery. (D) Right internal carotid angiograph during stent retriever deployment to the stenosed right middle cerebral
artery. (E) Illustration of D. A shadow defect (white line) is seen in the stent (black line) at the stenosis. The gray
line is the vessel wall. (F) Right internal carotid angiogram immediately after the third pass of angioplasty. Stenosis
remains. (G) Right internal carotid angiogram 15 minutes after the third pass angioplasty. There is no restenosis.

Blood flow was restored immediately after deployment of a Trevo NXT ProVue retriever (6×37 mm; Stryker,
Kalamazoo, MI, USA) into the occluded area. The React 71 aspiration catheter (Medtronic, Dublin, Ireland)
was guided at the location of the opacified blood vessel observed on angiography, indicating the proximal
edge of the thrombus. A small amount of red thrombus was retrieved, and recanalization was obtained,
showing a Thrombolysis in Cerebral Infarction (TICI) score of 3. Door-to-puncture time is 63 minutes,
puncture-to-reperfusion time is 35 minutes, and onset-to-reperfusion time is 894 minutes.

Moderate stenosis was found after the first pass, however, at the beginning of the right middle cerebral
artery (Figure 2B), and over an interval of 10 minutes, the stenosis progressed (Figure 2C). When the Trevo
NXT retriever was again deployed at the stenosis, the stenotic region appeared slightly dilated, and a shadow
defect was observed in the stent (Figures 2D, 2E). Because of inadequate dilation of the stenotic lesion, we
judged that the cause of restenosis was a secondary thrombus caused by an atherosclerotic lesion, with
disruption of an atherosclerotic plaque.
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Therefore, we administered 80 mg of ozagrel sodium, which is an antiplatelet agent, intravenously and
deployed the Trevo NXT retriever with a slight push (push and fluff technique [9]) and waited for 15 minutes
(stent retriever angioplasty). The Trevo NXT retriever was then retrieved, and the stenosis was reopened
(Figure 2F). Although a small degree of stenosis remained, no progression in narrowing was seen over a 15-
minute interval (Figure 2G) [10], and the procedure was terminated.

On the second day after hospitalization, the patient showed only a mild degree of paralysis in his left lower
extremity, with an NIHSS score of 1. The patient was treated acutely with ozagrel sodium 80 mg twice daily,
argatroban at a continuous dose of 60 mg over two days, edaravone 60 mg/day for five days [11], and
maintenance fluids 500 mL/day. Ozagrel sodium and argatroban were discontinued on the third day after
hospitalization, and the patient was started on aspirin 200 mg/day. We switched to apixaban 10 mg/day
orally due to the onset occurring while on edoxaban. His neurological symptoms neither worsened nor
recurred during his hospitalization, and the patient was able to walk unassisted with a cane by the ninth day
of hospitalization.

Transthoracic echocardiography on the second day after hospitalization did not show evidence of
intracardiac thrombus, and carotid ultrasonography was negative for evidence of stenosis. Follow-up
cerebral angiography on the fourth day after hospitalization was negative for signs of progression of the
stenosis in the right middle cerebral artery (Figure 3A). Follow-up DWI images of the head on the eighth day
after hospitalization were negative for enlargement of the affected area (Figures 3B, 3C).

FIGURE 3: Repeat cerebral angiography and head MRI.
A: Right internal carotid angiogram on the fourth day after the procedure. There is no progression of stenosis in
the right middle cerebral artery.

B, C: Diffusion-weighted images on the eighth day, showing high-signal lesions in the right putamen and part of the
parietal lobe.

Post-hospital discharge follow-up at day 89, remained stable, with a modified Rankin Scale score of 2. The
patient provided consent for the publication of his case.

Discussion
In this case, stent retriever angioplasty was performed for restenosis of the right middle cerebral artery after
retrieval of a thrombus retrieval. Stent retriever angioplasty is a procedure in which a stent retriever is
deployed into an atherosclerotic lesion, and recanalization is achieved by inhibiting thrombus formation by
administration of antiplatelet agents during the restoration of blood flow [10].

The initial cause of the first occlusion in this case was considered to be a cardiogenic embolism associated
with persistent atrial fibrillation. However, the first pass resulted in restenosis soon after recanalization. We
then postulated that the restenosis might have been caused by vasospasm, rupture of an atherosclerotic
plaque. Vasospasm was unlikely, because the stenotic lesion did not appear to resolve over a 15-minute
interval, but instead progressed [12].

In our patient, the stent was poorly dilated, and angiography after stent deployment showed a shadow defect
(Figures 3D, 3E). Therefore, it is highly likely that the cause of secondary vessel occlusion was due to
disruption of the atherothrombotic plaque, and restenosis was caused by a secondary thrombus associated
with damage to the endothelium in the stenotic lesion.

In addition to stent retriever angioplasty, balloon angioplasty, and intracranial stenting were also
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considered treatment options for the restenosis in this case. Raychev et al. reported a case of atherosclerotic
basilar artery occlusion that was treated with a combination of stent retriever angioplasty and aspiration of
the thrombus [10]. The advantages of stent retriever angioplasty include a higher probability of immediate
reperfusion, the ability to identify the site of occlusion and the underlying pathology, and a lower risk of
arterial dissection compared to balloon angioplasty [10]. Considering the aforementioned advantages, we
performed stent retriever angioplasty in this case.

Moteki et al. [13] reported that balloon angioplasty avoided rupture, arterial dissection, and perforator
occlusion due to plaque migration, which is called "snowplowing.” In our case, stent retriever
angioplasty resulted in successful results, and was also useful for obtaining information on the
pathophysiology.

Earlier than our case, two other cases of stent retriever angioplasty for intracranial arteriosclerotic lesions in
stroke patients were reported [10,13] as follows: one case of basilar artery occlusion and one case of middle
cerebral artery occlusion. In the case of occlusion of the middle cerebral artery, reocclusion occurred after
thrombus retrieval, as in our case.

The Trevo NXT retriever used for our patient was completely visible under fluoroscopic visualization, and
post-deployment angiography was useful in estimating the cause of the stenosis. In previous reports, the
times of stent deployment time were five and 15 minutes, and no patient underwent permanent stenting,
and the outcome was favorable in all cases (Table 1) [10,13].

Reference
Age, 
sex 

Responsible
artery 

Stent
retriever 

Re-
occlusion 

Re- 
sheath 

Stent
deploying
time 

Antithrombotic therapy
under intervention 

Outcome 

Raychev.
2018 [10] 

92, F BA 
Solitaire FR
4×20 mm 

- + 15 min. not described 
mRS 0  (a month
later) 

Moteki et al.
2020 [13] 

44, M Rt MCA M1 
Trevo Xp 
3×20 mm 

+ + 5 min. aspirin  + clopidogrel 
mRS 0  (few
months later) 

Present case 85, M Rt MCA M1 
Trevo NXT
6×37 mm 

- - 15 min. apixaban  + aspirin 
mRS 2  (3
months later) 

TABLE 1: Clinical characteristic of stroke patients treated with stent retriever angioplasty and
literature cases
Rt: right, MCA M1: middle cerebral artery M1 segment, BA: basilar artery, mRS: modified Rankin Scale

To our knowledge, there have been few reports of this technique being used in combination with hyperacute
stroke treatment. Further studies that include a large number of cases and large randomized controlled trials
are needed to demonstrate the efficacy of stent retriever angioplasty for restenosis after thrombus retrieval
in patients with cerebral infarction.

Conclusions
Stent retriever angioplasty may be an effective method for estimating the cause of restenosis after
thrombectomy for acute occlusion of intracranial atherosclerotic lesions. This method not only facilitates
the evaluation of underlying causes of restenosis but also supports effective recanalization.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Yoichiro Nagao, Yuichiro Inatomi, Toshiro Yonehara, Makoto Nakajima, Shoei Sen

Drafting of the manuscript:  Yoichiro Nagao, Shoei Sen

Critical review of the manuscript for important intellectual content:  Yoichiro Nagao, Yuichiro Inatomi,
Toshiro Yonehara, Makoto Nakajima

2024 Sen et al. Cureus 16(5): e59696. DOI 10.7759/cureus.59696 4 of 5

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: Makoto Nakajima declare(s) personal fees from Honoraria from
Bayer, Pfizer, Daiichi Sankyo, Japan Blood Products Organization, Otsuka Pharmaceutical, Stryker,
Medtronic, Biogen, Eisai, Kowa, Takeda, and Abbot Medical. Research support from Daiichi Sankyo and
Otsuka Pharmaceutical; all of which are outside of the submitted work. Yoichiro Nagao declare(s) personal
fees from Daiichi Sankyo, Medtronic, Medicus Shuppan, Medico's Hirata, Medical View, UCB Japan, Johnson
& Johnson, Terumo, Asahi Intecc, and Abbot Medical. All of which are outside of the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References
1. Powers WJ, Rabinstein AA, Ackerson T, et al.: 2018 Guidelines for the early management of patients with

acute ischemic stroke: a guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke. 2018, 49:e46-e110. 10.1161/STR.0000000000000158

2. Tsang CO, Cheung IH, Lau KK, Brinjikji W, Kallmes DF, Krings T: Outcomes of stent retriever versus
aspiration-first thrombectomy in ischemic stroke: a systematic review and meta-analysis. AJNR Am J
Neuroradiol. 2018, 39:2070-6. 10.3174/ajnr.A5825

3. Kang DH, Kim YW, Hwang YH, Park SP, Kim YS, Baik SK: Instant reocclusion following mechanical
thrombectomy of in situ thromboocclusion and the role of low-dose intra-arterial tirofiban. Cerebrovasc
Dis. 2014, 37:350-5. 10.1159/000362435

4. Lee JS, Hong JM, Lee KS, Suh HI, Choi JW, Kim SY: Primary stent retrieval for acute intracranial large artery
occlusion due to atherosclerotic disease. J Stroke. 2016, 18:96-101. 10.5853/jos.2015.01347

5. Baek JH, Kim BM, Heo JH, Kim DJ, Nam HS, Kim YD: Outcomes of endovascular treatment for acute
intracranial atherosclerosis-related large vessel occlusion. Stroke. 2018, 49:2699-705.
10.1161/STROKEAHA.118.022327

6. Yoon W, Kim SK, Park MS, Kim BC, Kang HK: Endovascular treatment and the outcomes of atherosclerotic
intracranial stenosis in patients with hyperacute stroke. Neurosurgery. 2015, 76:680-6; discussion 686.
10.1227/NEU.0000000000000694

7. Lee JS, Hong JM, Lee KS, et al.: Endovascular therapy of cerebral arterial occlusions: intracranial
atherosclerosis versus embolism. J Stroke Cerebrovasc Dis. 2015, 24:2074-80.
10.1016/j.jstrokecerebrovasdis.2015.05.003

8. Baek JH, Kim BM, Kim DJ, Heo JH, Nam HS, Song D, Bang OY: Importance of truncal-type occlusion in
stentriever-based thrombectomy for acute stroke. Neurology. 2016, 87:1542-50.
10.1212/WNL.0000000000003202

9. Haussen DC, Rebello LC, Nogueira RG: Optimizating clot retrieval in acute stroke: the push and fluff
technique for closed-cell stentrievers. Stroke. 2015, 46:2838-42. 10.1161/STROKEAHA.115.010044

10. Raychev R: Stent-retriever angioplasty with in-situ aspiration in a patient with acute basilar artery occlusion
due to underlying atherosclerosis. J Clin Case Rep. 2018, 8:10001163. 10.4172/2165-7920.10001163

11. Edaravone Acute Infarction Study Group: Effect of a novel free radical scavenger, edaravone (MCI-186), on
acute brain infarction. Randomized, placebo-controlled, double-blind study at multicenters. Cerebrovasc
Dis. 2003, 15:222-9. 10.1159/000069318

12. Pagiola I, Amaral B, Saito C, Nalli D, Carrete Junior H, Frudit M: How to differentiate intracranial
atherosclerotic disease or vasospasms after mechanical thrombectomy. Be patient or vasodilator is the
secret?. J Cerebrovasc Endovasc Neurosurg. 2021, 23:60-3. 10.7461/jcen.2021.E2020.05.001

13. Moteki Y, Shimizu A, Nakamura A, Yamahata H, Kobayashi T: Mild angioplasty with a stent retriever for
acute atherothrombotic middle cerebral artery occlusion: a case report. Interdisciplinary Neurosurgery.
2020, 22:100856. 10.1016/j.inat.2020.100856

2024 Sen et al. Cureus 16(5): e59696. DOI 10.7759/cureus.59696 5 of 5

https://dx.doi.org/10.1161/STR.0000000000000158
https://dx.doi.org/10.1161/STR.0000000000000158
https://dx.doi.org/10.3174/ajnr.A5825
https://dx.doi.org/10.3174/ajnr.A5825
https://dx.doi.org/10.1159/000362435
https://dx.doi.org/10.1159/000362435
https://dx.doi.org/10.5853/jos.2015.01347
https://dx.doi.org/10.5853/jos.2015.01347
https://dx.doi.org/10.1161/STROKEAHA.118.022327
https://dx.doi.org/10.1161/STROKEAHA.118.022327
https://dx.doi.org/10.1227/NEU.0000000000000694
https://dx.doi.org/10.1227/NEU.0000000000000694
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2015.05.003
https://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2015.05.003
https://dx.doi.org/10.1212/WNL.0000000000003202
https://dx.doi.org/10.1212/WNL.0000000000003202
https://dx.doi.org/10.1161/STROKEAHA.115.010044
https://dx.doi.org/10.1161/STROKEAHA.115.010044
https://dx.doi.org/10.4172/2165-7920.10001163
https://dx.doi.org/10.4172/2165-7920.10001163
https://dx.doi.org/10.1159/000069318
https://dx.doi.org/10.1159/000069318
https://dx.doi.org/10.7461/jcen.2021.E2020.05.001
https://dx.doi.org/10.7461/jcen.2021.E2020.05.001
https://dx.doi.org/10.1016/j.inat.2020.100856
https://dx.doi.org/10.1016/j.inat.2020.100856

	Stent Retriever Angioplasty for Acute Restenosis of the Middle Cerebral Artery: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Head magnetic resonance imaging (MRI) at presentation.
	FIGURE 2: Cerebral angiography during endovascular treatment.
	FIGURE 3: Repeat cerebral angiography and head MRI.

	Discussion
	TABLE 1: Clinical characteristic of stroke patients treated with stent retriever angioplasty and literature cases

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


