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Case Report
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INTRODUCTION

Mechanical thrombectomy is highly effective for acute ischemic stroke, and the indications for 
this treatment have been expanding.[10] The complication rate of mechanical thrombectomy 
with sequelae is 15%, including 4% access-site related, 6% hemorrhagic events, and 5% embolic 
events.[4] Arterial dissection is a rare complication,[4] and the risk factors and clinical course are 
not well known. Herein, we report iatrogenic dissection on atherosclerotic stenosis of the middle 
cerebral artery (MCA) caused by stent retriever thrombectomy for internal carotid artery (ICA) 
embolic occlusion.

ABSTRACT
Background: Arterial dissection is a rare complication of mechanical thrombectomy, and the risk factors and 
clinical course are not well known. We report a case of iatrogenic dissection on atherosclerotic stenosis of the 
middle cerebral artery (MCA) caused by stent retriever thrombectomy for internal carotid artery (ICA) embolic 
occlusion.

Case Description: A  78-year-old woman underwent mechanical thrombectomy for ICA embolic occlusion. 
Preprocedural angiography indicated a thrombus from the C1 segment of the left ICA to the proximal M1 
segment of the left MCA and slow antegrade contrast opacification of the mid- to distal-M1. A stent retriever was 
deployed across the stenotic lesion and pulled back to retrieve a thrombus. Although reperfusion was achieved, 
mid-M1 occlusion occurred the next day. We considered that endothelial damage from the stent retriever caused 
iatrogenic dissection at existing atherosclerotic stenosis at mid-M1.

Conclusion: Stent retriever thrombectomy can worsen atherosclerotic stenosis. Vascular imaging follow-up is 
important after thrombectomy in patients with intracranial stenotic lesions. Clinicians should be aware that 
iatrogenic dissections can be more likely in atherosclerotic vessels following stent retriever thrombectomy.
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CASE PRESENTATION

A 78-year-old woman presented with the right hemiparesis 
and aphasia. Her initial National Institutes of Health Stroke 
Scale score was 28. Magnetic resonance imaging (MRI) on 
admission showed infarcts in the territory of the left MCA 
[Figure  1a]. Magnetic resonance angiography (MRA) 
showed left ICA occlusion [Figure  1b]. T2 star-weighted 
imaging showed the presence of a red thrombus from the C1 
segment of the left ICA to the proximal M1 segment of the 
left MCA [Figure 1c]. We diagnosed embolic occlusion of the 
left ICA, intravenous alteplase was initiated, and mechanical 
thrombectomy was performed. Preprocedural angiography 
indicated a thrombus from C1 to proximal M1 and slow 
antegrade contrast opacification of the mid-to-distal-M1 

[Figures 2a and b]. A microcatheter over a microguidewire was 
navigated across the thrombus into distal-M1 [Figure 2c]. A 
5 × 37-mm EmboTrap III (Cerenovus, Irvine, CA, USA) was 
deployed from distal-M1 to C1, and a Cereglide 71 aspiration 
catheter (Cerenovus) over the microcatheter was navigated 
proximal to the thrombus [Figure 2d]. The stent retriever and 
the aspiration catheter were pulled back together through 
the balloon guide catheter under continuous aspiration, and 
a thrombus was retrieved. Post-thrombectomy angiography 
showed successful reperfusion of the left ICA and residual 
stenosis in mid-M1 [Figure  2e]. As this stenosis did not 
progress, we considered it a chronic atherosclerotic lesion 
and did not perform additional endovascular treatment. 
The patient’s right hemiparesis improved immediately after 
treatment; however, this symptom recurred the next day. Left 

Figure  1: (a) Magnetic resonance imaging on admission showing infarcts in the left putamen and 
insular cortex (arrow). (b) Magnetic resonance angiography showing left internal carotid artery 
occlusion (arrow). (c) T2 star-weighted imaging showing the susceptibility vessel sign from the C1 
segment of the left internal carotid artery to the proximal M1 segment of the left middle cerebral 
artery (arrow).

Figure 2: Preprocedural angiography showing (a) the thrombus outline as a contrast-filling defect from C1 to proximal M1 and (b) slow 
antegrade contrast opacification of mid-M1 (arrows). (c) Angiography through a microcatheter confirms that the microcatheter has passed 
through the thrombus. (d) A 5 × 37 mm EmboTrap III stent was deployed from distal-M1 to C1, and a Cereglide 71 aspiration catheter was 
navigated proximal to the thrombus. (e) Postprocedural angiography showing successful reperfusion of the left internal carotid artery and 
residual stenosis in mid-M1 (arrow).
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MCA occlusion and new infarcts in its territory were shown 
on MRI and MRA [Figure 3], and repeat thrombectomy was 
performed [Figure  4]. Heparin was administered during 
the treatment. After several thrombectomy attempts, we 
achieved reperfusion with irregular stenosis at mid-M1 
and observed immediate reocclusion. On the basis of this 
angiographical finding and deployment of a stent retriever 
in the first mechanical thrombectomy, we considered that 
endothelial damage from the stent retriever during the first 
mechanical thrombectomy caused iatrogenic dissection at 
existing atherosclerotic stenosis at mid-M1. Therefore, we 
discontinued endovascular treatment to avoid worsening 
the dissection and performed superficial temporal artery–
MCA bypass surgery. Antiplatelet therapy was administered 
postoperatively. We followed the patient for 5 months, at which 
point, follow-up MRA showed reperfusion of the left MCA with 
residual stenosis at mid-M1. We detected no cardioembolic 
source or other specific cause of embolism. The patient was 
finally diagnosed with an embolic stroke of undetermined 

origin in the left ICA and chronic atherosclerotic stenosis of 
mid-M1. Antiplatelet therapy has been continued to prevent 
secondary stroke, which has not recurred.

DISCUSSION

The present case highlights two important clinical 
issues. First, stent retriever thrombectomy can worsen 
atherosclerotic stenosis. Second, vascular imaging follow-up 
is important after thrombectomy in patients with intracranial 
stenotic lesions.

Stent retriever thrombectomy can worsen atherosclerotic 
stenosis. Endothelial damage caused by stent retriever 
thrombectomy has been observed in animal models.[12] In 
humans, intimal injury due to stent retrievers has also been 
observed by vessel wall imaging on MRI.[1] Acute occlusion 
or stenosis due to endothelial damage or dissection has 
also been reported at a rate of 1.0–4.2% as a complication 
of stent retriever thrombectomy, and most of these cases 

Figure 3: (a) Magnetic resonance imaging showing new infarcts in the territory of the middle cerebral 
artery (arrows). (b) Magnetic resonance angiography showing left middle cerebral artery occlusion 
(arrow).

Figure 4: (a) Preprocedural angiography showing mid-M1 occlusion during the second mechanical 
thrombectomy (arrow). Angiography after several thrombectomy attempts shows (b) recanalization 
with irregular stenosis at mid-M1 and (c) reocclusion several minutes after recanalization (arrows).
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were extracranial lesions.[2,7,11] Only a small number of 
intracranial stenoses or occlusions after thrombectomy 
have been reported.[3,9,14] The cause of the stenosis or 
occlusion after thrombectomy was considered dissection 
in these cases on the basis of the appearance of irregular 
stenosis or progressive occlusion. Some cases suggest that 
atherosclerosis is a risk factor for iatrogenic dissection in 
mechanical thrombectomy. In addition, compared with large 
vessel diameters, small vessel diameters have been associated 
with more severe endothelial damage during mechanical 
thrombectomy.[13] Therefore, clinicians should be aware 
that iatrogenic dissections are more likely in atherosclerotic 
vessels following stent retriever thrombectomy. Particular 
attention must be paid to atherosclerotic stenosis distal to 
the occluded lesion because this is easy to miss. A small stent 
retriever appropriate for the vessel diameter or the aspiration 
catheter that does not require crossing the lesion should be 
used to prevent vessel dissection, especially in cases where 
preprocedural angiography shows atherosclerotic stenosis 
distal to the occluded lesion, as in our case.

Vascular imaging follow-up is important after thrombectomy 
in patients with intracranial stenotic lesions. Notably, there 
was a case in which progressive irregular stenosis was 
observed on vascular angiography after thrombectomy 
that was rescued by stenting.[9] However, stenosis that 
was considered arteriosclerotic, without clear findings of 
dissection immediately after recanalization, was occluded 
on angiography the next day in our case. Clinicians 
should recognize that even if blood flow is maintained 
immediately after mechanical thrombectomy, latently 
or obviously dissected vessels can subsequently develop 
progressive narrowing or occlusion. In addition, stent 
retriever thrombectomy can be associated with delayed 
stenosis or occlusion, with previous studies showing 3.4% de 
novo stenosis at the 3-month follow-up[8] and 13% arterial 
abnormalities (intracranial artery occlusive disease, stenosis, 
or dilation) at the 1-year follow-up[6] after stent retriever 
thrombectomy. The mechanism of these delayed stenoses 
and occlusions may be microendothelial damage caused by 
stent retrievers and subsequent intimal hyperplasia.[5] These 
findings show the importance of vascular imaging follow-
up from the acute phase to the chronic phase. Clinicians 
should follow a patient’s neurological symptoms and vascular 
imaging, with the possibility that treated vessels can develop 
progressive narrowing or occlusion. It is important to treat 
immediately when a patient’s neurological symptoms worsen 
or when treated vessels develop progressive narrowing or 
occlusion.

CONCLUSION

Stent retriever thrombectomy can worsen atherosclerotic 
stenosis. Vascular imaging follow-up is important after 

thrombectomy in patients with intracranial stenotic lesions. 
Future studies are warranted to examine the safe and effective 
method of thrombectomy in patients with atherosclerotic 
vessels.

Ethical approval: The Institutional Review Board approval is not 
required.
Declaration of patient consent: The authors certify that they have 
obtained all appropriate patient consent.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.
Use of artificial intelligence (AI)-assisted technology for 
manuscript preparation: The authors confirm that there was no 
use of artificial intelligence (AI)-assisted technology for assisting 
in the writing or editing of the manuscript and no images were 
manipulated using AI.

REFERENCES

1.	 Abraham P, Scott Pannell J, Santiago-Dieppa DR, Cheung V, 
Steinberg J, Wali A, et al. Vessel wall signal enhancement 
on 3-T MRI in acute stroke patients after stent retriever 
thrombectomy. Neurosurg Focus 2017;42:E20.

2.	 Akins PT, Amar AP, Pakbaz RS, Fields JD, SWIFT Investigators. 
Complications of endovascular treatment for acute stroke in 
the SWIFT trial with solitaire and Merci devices. AJNR Am J 
Neuroradiol 2014;35:524-8.

3.	 Akpinar SH, Yilmaz G. Periprocedural complications in 
endovascular stroke treatment. Br J Radiol 2016;89:20150267.

4.	 Balami JS, White PM, McMeekin PJ, Ford GA, Buchan AM. 
Complications of endovascular treatment for acute ischemic 
stroke: Prevention and management. Int J Stroke 2018;13:348-61.

5.	 Enomoto Y, Takagi T, Matsubara H, Tsujimoto M, Yamauchi K, 
Yoshimura S, et al. Delayed stenosis in the intracranial vessels 
following endovascular treatment for acute stroke. J  Vasc 
Interv Radiol 2015;26:1814-9.

6.	 Eugène F, Gauvrit JY, Ferré JC, Gentric JC, Besseghir A, 
Ronzière T, et al. One-year MR angiographic and clinical 
follow-up after intracranial mechanical thrombectomy using a 
stent retriever device. AJNR Am J Neuroradiol 2015;36:126-32.

7.	 Goeggel Simonetti B, Hulliger J, Mathier E, Jung S, Fischer U, 
Sarikaya H, et al. Iatrogenic vessel dissection in endovascular 
treatment of acute ischemic stroke. Clin Neuroradiol 
2019;29:143-51.

8.	 Kurre W, Pérez MA, Horvath D, Schmid E, Bäzner H, 
Henkes H. Does mechanical thrombectomy in acute embolic 
stroke have long-term side effects on intracranial vessels? An 
angiographic follow-up study. Cardiovasc Intervent Radiol 
2013;36:629-36.

9.	 Nakahara M, Imahori T, Tanaka K, Okamura Y, Arai A, 
Yamashita S, et al. Iatrogenic intracranial vessel dissection 
during mechanical thrombectomy rescued by emergent 
stenting: 2 case reports. Radiol Case Rep 2021;16:835-42.

10.	 Nogueira RG, Jadhav AP, Haussen DC, Bonafe A, Budzik RF, 
Bhuva P, et al. Thrombectomy 6 to 24 hours after stroke 
with a mismatch between deficit and infarct. N  Engl J Med 
2018;378:11-21.

11.	 Pereira VM, Gralla J, Davalos A, Bonafé A, Castaño C, 



Morishita, et al.: Iatrogenic dissection on atherosclerotic middle cerebral artery stenosis by stent retriever thrombectomy for internal carotid 
artery occlusion

Surgical Neurology International • 2025 • 16(41)  |  5

Chapot R, et al. Prospective, multicenter, single-arm study of 
mechanical thrombectomy using Solitaire Flow Restoration in 
acute ischemic stroke. Stroke 2013;44:2802-7.

12.	 Peschillo S, Diana F, Berge J, Missori P. A  comparison of 
acute vascular damage caused by ADAPT versus a stent 
retriever device after thrombectomy in acute ischemic stroke: 
A histological and ultrastructural study in an animal model. 
J Neurointerv Surg 2017;9:743-9.

13.	 Teng D, Pannell JS, Rennert RC, Li J, Li YS, Wong VW, et al. 
Endothelial trauma from mechanical thrombectomy in acute 
stroke: In vitro live-cell platform with animal validation. Stroke 

2015;46:1099-106.
14.	 Yamaguchi S, Hamabe J, Horie N, Yamashita A, Irie J, Tokuda Y, 

et al. Iatrogenic removal of the intima in the middle cerebral 
artery by a stent retriever: A  report of two cases. World 
Neurosurg 2018;118:203-8.

How to cite this article: Morishita M, Endo H, Ogino T, Fumoto  K, 
Nakamura H. Iatrogenic dissection on atherosclerotic stenosis of the 
middle cerebral artery caused by stent retriever thrombectomy for 
internal carotid artery embolic occlusion. Surg Neurol Int. 2025;16:41. 
doi: 10.25259/SNI_928_2024

Disclaimer

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy 
or position of the Journal or its management. The information contained in this article should not be considered to be 
medical advice; patients should consult their own physicians for advice as to their specific medical needs.


