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Initial Experience Performing Mechanical Thrombectomy With the CatchView Mini Device for Distal M2 Segment Middle Cerebral Artery Occlusions
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Background: Mechanical thrombectomy (MT) has become the standard of care for acute ischemic stroke due to large vessel occlusion; however, its safety and efficacy in patients with distal strokes remains unclear. In this study, we investigated the safety and efficacy of MT for distal middle cerebral artery (MCA) occlusions using the CatchView Mini (CVM; Balt, Montmorency, France).

Methods: This was a prospective single-center analysis of patients with a single MCA-M2 occlusion treated with the CVM device. Consecutive patients were prospectively enrolled from October 2018 to March 2020. Efficacy outcomes included successful recanalization [modified Thrombolysis in Cerebral Infarction (mTICI) 2b/3], procedure times, and number of device passes. Clinical outcomes included National Institutes of Health Stroke Scale Score (NIHSS) at discharge, 90-day functional independence (modified Rankin Scale 0–2) and safety outcomes included hemorrhagic complications, and 90-day mortality.

Results: A total of 45 patients (mean age: 74.0 ± 12.6; 53.3% [24/45] female) were included in the study. Upon admission, 33.3% (15/45) of patients were mRS 3–5; and mean NIHSS was 13.2 ± 4.2 Mean time from symptom onset to final angiography was 250.0 ± 83.4 min with a mean intervention duration of 34.0 ± 12.6 min. The mean number of device passes was 1.8 ± 1.5 final mTICI 2b/3 was achieved in 91.1% (41/45) of patients. Eight hemorrhagic complications (17.8%, 8/34) occurred, none of which were symptomatic. At 90-days, 57.8% (26/45) patients were functionally independent and the rate of mortality was 15.6% (7/45).

Conclusions: The present analysis demonstrates a low risk profile and high recanalization success for patients with distal M2 occlusions treated with the CVM device.
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INTRODUCTION

Major randomized clinical trials have established the superiority of mechanical thrombectomy (MT) to medical management in patients with acute ischemic stroke due to large vessel occlusion of the anterior circulation (1–7). Newer generation MT devices have allowed operators to navigate more distally and with higher technical precision, expanding the potential therapeutic applications of MT. Yet, current evidence supporting the safety and efficacy of MT for distal occlusion is limited given the exclusion of these patients in major clinical trials. A recent meta-analysis of patients with occlusion of the M2 segment of the middle cerebral artery (MCA) demonstrated a benefit of MT over best medical care for 90-day modified Rankin Scale (mRS) score, but other apparent benefits were not statistically significant (8). M2 occlusions have also been associated with a higher rate of revascularization after treatment with intravenous tissue plasminogen activator (rTPA) compared to more proximal occlusions (9). Accordingly, available international guidelines do not recommend MT for distal occlusions based on the current level of scientific evidence (10).

The CatchView Mini (CVM; Balt, Montmorency, France) is a new version of the low-profile, laser-cut nitinol Catch+ Mini (Balt, Montmorency, France) stent retriever (SR) that boasts improved visibility and device length, as well as an overlapping structure that yields good adaptability to arterial conformation with less rectification during the clot extraction. The aim of this research was to examine the safety and efficacy of MT for occlusions of the M2 or more distal segments of the MCA. We investigated clinical, radiologic, and safety outcomes after MT with the CVM device.



METHODS


Study Design and Patient Selection

The study was a prospective single-center analysis of clinical, radiologic, and safety outcomes after MT as primary treatment for occlusions of the M2 or more distal segments using the CVM. The study enrolled consecutive patients from October 2018 to March 2020. The M2 branch was defined in accordance with anatomic boundaries, in which the M2 segment begins at the genu of the MCA and extends laterally toward the Sylvian fissure. Patients with proximal occlusions were excluded. The study was approved by the institutional ethics board and all patients provided written informed consent. In that cases in which the patient couldn't sign the informed consent, a Legally Authorized Representative signed it.



Baseline Characteristics

Patient baseline evaluation assessed age, sex, anticoagulant treatment, cardiovascular risk factors, pre-stroke mRS, initial National Institutes of Health Stroke Scale (NIHSS), and Alberta Stroke Program Early Computed Tomography Score (ASPECTS), the presence of CT perfusion mismatch, and treatment with intravenous recombinant tissue plasminogen activator (rTPA) before thrombectomy.



Endovascular Procedure

All procedures were performed using a biplane angiography machine. An 8F balloon catheter was positioned in the internal carotid artery. Navigation to the target vessel was accomplished using a 0.014-inch Traxcess guidewire (Microvention, Aliso Viejo, CA) in a Headway duo microcatheter (Microvention, Aliso Viejo, CA). After passage through the clot, intraarterial contrast medium was injected to verify the position of the microcatheter distal to the clot. In cases of primary occlusion of a small vessel feeding eloquent brain areas, the CVM (20 mm length) was used as a front-line device. No adjunctive treatments were used. The ST was deployed by withdrawal of the microcatheter and contrast was injected to evaluate flow after placement of the device. Two to three minutes thereafter, the proximal balloon guiding catheter was inflated to arrest blood flow and the open ST was removed with aspiration (Figure 1).


[image: Figure 1]
FIGURE 1. M2 occlusion treated with the CatchView Mini device. (A) Perfusion computed tomography demonstrating a decrease in blood flow with normal volume and an increase in mean transit time in the territory of the left M2 segment of the middle cerebral artery. (B) Visualization of the M2 occlusion on angiography (anteroposterior view, white arrows). (C) Visualization of the distal and proximal ends of the opened CatchView Mini stentriever device inside of the clot on angiography (white arrows). (D) Final angiography post-procedure demonstrating complete recanalization of the occluded vessel.




Procedural and Clinical Outcomes

Procedural variables included the modified Thrombolysis in Cerebral Infarction (mTICI) score as a measure of target artery reperfusion (11). All angiograms were adjudicated by an independent physician and successful recanalization was defined as a mTICI score of 2b/3 (complete or near-complete recanalization). We also analyzed the mean treatment time (stroke symptom onset to final angiography), mean intervention time (arterial puncture to final angiography), and mean number of device passes. Vasospasm after retraction of the device was also noted and defined as >50% stenosis on follow-up angiography. Other analyzed variables included vessel perforation, contrast extravasation, and embolism in a new vascular territory.

Clinical outcomes included mean NIHSS score at discharge and 90-day functional independence (mRS score of 0–2 at 90 days). Clinical safety outcomes included 90-day mortality, intracranial hemorrhage, and symptomatic intracerebral hemorrhage (SICH) defined as any type of hemorrhage with an increase of ≥4 in NIHSS score. Hemorrhagic complications were identified in accordance with the European Cooperative Acute Stroke Study III criteria (12).



Statistical Analysis

Descriptive statistics were generated using SPSS 17.0 software. Categorical variables are presented as absolute values and percentages and continuous variables are presented as means and standard deviations.




RESULTS

Patient baseline characteristics are described in Table 1 and study outcomes are presented in Table 2.


Table 1. Patient baseline characteristics.
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Table 2. Procedural and clinical characteristics.
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Baseline Characteristics

The study included 45 patients who presented with a single M2 occlusion on initial angiography. The population was 53.3% female (24/45) with a mean age of 74.0 ± 12.6 years; 46.7% (21/45) of patients were older than 80 years of age. Most occlusions (66.7% [30/45]) were located on the left side. The most common cardiovascular risk factor was hypertension, present in 73.3% (33/45) of patients, followed by atrial fibrillation in 68.9% (31/45) of patients. At admission, 33.3% (15/45) of patients had a mRS score of 3–5; mean NIHSS score was 13.2 ± 4.2; and mean ASPECTS score was 9.0 ± 1.0. Computerized tomography (CT) perfusion was performed in 93.3% (42/45) of patients; of these, 50.0% (21/42) exhibited perfusion mismatch. CT perfusion could not be performed in 3 cases due to patient agitation. Fifteen patients (33.3% [15/45]) were receiving anticoagulant treatment and 14 (31.1% [14/45]) were treated with at least a bolus of intravenous rtPA before the procedure. Fourteen patients (31.1% [14/45]) were treated under general anesthesia.



Procedural Characteristics and Efficacy Outcomes

The mean time from symptom onset to final angiography was 250 min with a mean intervention time of 34 min. The mean number of device passes was 1.8. No patients necessitated rescue therapy. Target artery reperfusion was assessed in all 45 patients and yielded a recanalization rate (TICI 2b/3) of 91.1% (41/45).



Safety and Clinical Outcomes

There were eight (17.8% [8/45]) hemorrhagic complications (3 subarachnoid hemorrhages and 5 type-1 intraparenchymal hemorrhages), but none were symptomatic. There were no instances of vessel perforation, contrast extravasation, or embolism in a new vascular territory. The mean NIHSS score at discharge was 5 and the 90-day mortality rate was 15.6% (7/45). Twenty-six patients (57.8% [26/45]) were functionally independent (mRS 0–2) at 90 days.




DISCUSSION

In the present study, a majority of patients treated with the CVM device for an M2 occlusion achieved successful reperfusion (TICI 2b/3). MT was also associated with a low risk of complications and a 90-day mortality rate consistent with those reported in previous clinical trials. Taken together, our findings support the safety and efficacy of MT with the CVM for distal occlusion of the MCA.

The rate of successful recanalization in this study was notably higher than that reported after intravenous alteplase in a study of patients with M2 segment MCA occlusions (37.1%) (13) and in the HERMES meta-analysis (59.2%) (8). A high rate of reperfusion in the present study may be in part attributable to our treatment protocol, which implements a proximal balloon guiding catheter together with a new-generation, long (20 mm), low-profile ST that offers better flexibility, adaptability, and navigability for treating small and tortuous vessel occlusions than STs typically used to treat proximal occlusions. Previous research suggests that ST length influences recanalization success (14). Moreover, the CVM is fully compatible with the low-profile Headway Duo microcatheter (1.3F distally, 0.012″ internal lumen), which has been previously demonstrated to reduce the likelihood of clot migration during MT (15).

We similarly observed good clinical outcomes in our study, with more than half patients exhibiting functional independence (mRS 0–2) at 90 days post-procedure. In the HERMES meta-analysis, the direction of clinical benefit generally favored endovascular treatment over medical treatment (mRS 0–2 at 90 days 58.2 vs. 39.7%, respectively), but the results were not statistically significant for all outcomes (8). A larger benefit observed in our study may be due to differences between studies in the included patient population and the use of different treatment protocols, as the HERMES analysis included a broad variety of intra-arterial therapies. Moreover, the meta-analysis results may have been underpowered given the small, pooled sample size of patients with M2 occlusion. Finally, divergence between our results and those of the meta-analysis may have been related to differing definitions as to what constitutes M1 occlusion vs. M2 occlusion from an anatomical perspective (9).

MT with the CVM in our study produced a low rate of complications. There were no observed cases of SICH and relatively few cases of subarachnoid hemorrhage and type-1 intraparenchymal hemorrhage. Additionally, there were no cases of vessel perforation or extravasation. These results are consistent with those reported by the HERMES meta-analysis, which did not identify any SICH or major procedural complications in the endovascular treatment group vs. a cumulative rate of 7.9% in the control arm (8). In contrast, a meta-analysis by Saber et al. (16) reported a 10% rate of SICH after MT for distal occlusion. A higher rate of SICH in the aforementioned study may reflect the risk associated with the use of devices designed for proximal occlusion to treat smaller or more fragile vessels. Furthermore, Baharvahdat et al. (17) examined the rates of post-thrombectomy subarachnoid hemorrhage based on occlusion location and described a higher rate in the M2 group compared to the M1 group (25 vs. 12%; P = 0.010); however, this difference was not associated with significant long-term clinical consequences. In our series, we detected a lower rate of subarachnoid hemorrhage with no observed worsening of the patients' clinical condition.

MT in our study was not associated with vessel vasospasm in any patient. Vessel vasospasm was detected in a significant number of patients (22.5%) who underwent treatment with a ST in the SWIFT trial (18) and in more than half of the patients in the Baby Trevo series (19) without clinical sequelae, which may indicate that this is not a hazardous event. Nonetheless, intra-arterial vasodilator infusion either prophylactically or to treat angiographic vasospasm produced good results in these studies. Finally, it is noteworthy that the 90-day mortality rate observed in our study is comparable to that reported in previous trials [11.9% (8) and 15.8% (16)].

The present study has several limitations. First, we included a relatively small sample size. Given a paucity of corroborating evidence for the safety and efficacy of our treatment protocol, additional data is necessary to support MT as a therapeutic option for distal MCA occlusion in international guidelines. Second, the present research was a prospective case series and, therefore, lacked randomization and a control arm for comparison. It is important to acknowledge that a careful risk benefit assessment is important, especially in a context of distal occlusion. Future efforts should include a randomized controlled trial of MT vs. medical therapy for M2 occlusion; however, this may not be feasible due to the lack of clinical equipoise, as MT is now routinely performed for M2 occlusion in contrast with guideline recommendations. Finally, it is important to underscore that our study findings were likely bolstered by use of the CVM device, which offers key advantages for the treatment of distal occlusions relative to STs employed for the treatment of proximal occlusions.



CONCLUSIONS

Our analysis demonstrates that, in a context of distal M2 occlusion, MT with the CVM device is associated with a low risk profile and a high rate of recanalization success.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Hospital Universitario Central de Asturias: Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

PV: responsible for the integrity of the study, study design, data collection, analysis and interpretation of data, statistical treatment, literature research, text writing, critical revision, and approval of the final version. EM: critical revision, approval of the final version, and responsible for the integrity of the study. JJ and JC: text writing, data collection, study design, and approval of the final version. MG-D, LB, FG-A, and JP: critical revision and approval of the final version. All authors contributed to the article and approved the submitted version.



REFERENCES

 1. Berkhemer OA, Fransen PS, Beumer D, Van den Berg LA, Lingsma HF, Joo HJ, et al. A randomized trial of intraarterial treatment for acute ischemic stroke. N Engl J Med. (2015) 372:11–20. doi: 10.1056/NEJMoa1411587

 2. Bracard S, Ducrocq X, Mas JL, Soudan M, Oppenheim C, Moulin T, et al. Mechanical thrombectomy after intravenous alteplase versus alteplase alone after stroke (THRACE): a randomised controlled trial. Lancet Neurol. (2016) 15:1138–47. doi: 10.1016/s1474-4422(16)30177-6

 3. Campbell BCV, Mitchell PJ, Kleinig TJ, Dewey HM, Churilov L, Yassi N, et al. Endovascular therapy for ischemic stroke with perfusion- imaging selection. N Engl J Med. (2015) 372:1009–18. doi: 10.1056/NEJMoa1414792

 4. Goyal M, Demchuk AM, Menon BK, Eesa M, Rempel JL, Thornton J, et al. Randomized assessment of rapid endovascular treatment of ischemic stroke. N Engl J Med. (2015) 372:1019–30. doi: 10.1056/NEJMoa1414905

 5. Jovin TG, Chamorro A, Cobo E, de Miquel MA, Molina CA, Rovira A, et al. Thrombectomy within 8 hours after symptom onset in ischemic stroke. N Engl J Med. (2015) 372:2296–306. doi: 10.1056/NEJMoa1503780

 6. Muir KW, Ford GA, Messow CM, Ford I, Murray A, Clifton A, et al. Endovascular therapy for acute ischaemic stroke: the Pragmatic Ischaemic Stroke Thrombectomy Evaluation (PISTE) randomised, controlled trial. J Neurol Neurosurg Psychiatry. (2017) 88:38–44. doi: 10.1136/jnnp-2016-314117

 7. Saver JL, Goyal M, Bonafe A, Diener HC, Levy EI, Pereira VM, et al. Stent-retriever thrombectomy after intravenous t-PA vs. t-PA alone in stroke. N Engl J Med. (2015) 372:2285–95. doi: 10.1056/NEJMoa1415061

 8. Menon BK, Hill MD, Davalos A, Campbell BCV, Dippel DWJ, Guillemin F, et al. Efficacy of endovascular thrombectomy in patients with M2 segment middle cerebral artery occlusions: meta-analysis of data from the HERMES Collaboration. J Neurointerv Surg. (2019) 11:1065–69. doi: 10.1136/neurintsurg-2018-014678

 9. Lemmens R, Hamilton SA, Liebeskind DS, Tomsick TA, Demchuk AM, Nogueira RG, et al. Effect of endovascular reperfusion in relation to site of arterial occlusion. Neurology. (2016) 86:762–70. doi: 10.1212/wnl.0000000000002399

 10. Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis NC, Becker K, 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:e46–110. doi: 10.1161/STR.0000000000000158

 11. Zaidat OO, Yoo AJ, Khatri P, von Kummer R, Saver JL, Marks MP, et al. Recommendations on angiographic revascularization grading standards for acute ischemic stroke: a consensus statement. Stroke. (2013) 44:2650–63. doi: 10.1161/STROKEAHA.113.001972

 12. Hacke W, Kaste M, Bluhmki E, Brozman M, Dávalos A, Guidetti D, et al. Thrombolysis with alteplase 3 to 4.5 hours after acute ischemic stroke. N Engl J Med. (2008) 359:1317–29. doi: 10.1056/NEJMoa0804656

 13. Menon BK, Al-Ajlan FS, Najm M, Puig J, Castellanos M, Dowlatshahi D, et al. Association of clinical, imaging, and thrombus characteristics with recanalization of visible intracranial occlusion in patients with acute ischemic stroke. JAMA. (2018) 320:1017–26. doi: 10.1001/jama.2018.12498

 14. Haussen DC, Al-Bayati AR, Grossberg JA, Bouslama M, Barreira C, Bianchi N, et al. Longer stent retrievers enhance thrombectomy performance in acute stroke. J Neurointerv Surg. (2019) 11:6. doi: 10.1136/neurintsurg-2018-013918

 15. Caroff J, King RM, Arslanian R, Marosfoi M, Langan ET, Gounis MJ, et al. Microcatheter navigation through the clot: does size matter? J Neurointerv Surg. (2019) 11:271–74. doi: 10.1136/neurintsurg-2018-014105

 16. Saber H, Narayanan S, Palla M, Saver JL, Nogueira RG, Yoo AJ, et al. Mechanical thrombectomy for acute ischemic stroke with occlusion of the M2 segment of the middle cerebral artery: a meta-analysis. J Neurointerv Surg. (2018) 10:620–24. doi: 10.1136/neurintsurg-2017-013515

 17. Baharvahdat H, Ooi YC, Khatibi K, Ponce Mejia LL, Kanekoet N, Nour M, et al. Increased rate of successful first passage recanalization during mechanical thrombectomy for M2 occlusion. World Neurosurg. (2020) 139:e792–99. doi: 10.1016/j.wneu.2020.04.159

 18. 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. doi: 10.3174/ajnr.A3707

 19. Haussen DC, Lima A, Nogueira RG. The Trevo XP 3 × 20 mm retriever ('Baby Trevo') for the treatment of distal intracranial occlusions. J Neurointerv Surg. (2016) 8:295–9. doi: 10.1136/neurintsurg-2014-011613

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Vega, Murias, Jimenez, Chaviano, Benavente, Gonzalez-Delgado, García-Arias and Pumar. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fneur-12-724811-t002.jpg
Characteristic

Treatment time? (min)
Intervention time® (min)

Device passes

1

2

3

Final TICI 20/3

Hemorrhagic complications
Subarachnoid hemorrhage
Type-1 intraparenchymal hemorrhage
Procedural complications
Vessel perforation

Contrast extravasation
Embolism in new vascular territory
NIHSS at discharge

0

1-4

5-15

16-20

90-day mortality

90-day mRS 0-2

Data are N (%), mean = SD, or medlan (minimum-maximum).

Overall (N = 45)

250.0 +83.4
340126
18+15
28 (62.2%)
9(20%)
488%)
4191.1%)

3(6.7%)
5(11.1%)

0(0.0%)
0(0.0%)
0(0.0%)
50+66

14.(31.1%)

13 (28.8%)

12 (26.6%)
1(2.2%)

7 (15.6%)

26 (57.8%)

@Treatment time is defined as the time from stroke symptom onset to final angiography.
bintervention time is defined as the time from arterial puncture to final angiography.
mRS, modified Renkin Scale; NIHSS, National Institute of Health Stroke Scale; TICI,

Thrombolysis in Cerebral Infarction.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Initial Experience Performing Mechanical Thrombectomy With the CatchView Mini Device for Distal M2 Segment Middle Cerebral Artery Occlusions



		Introduction



		Methods



		Study Design and Patient Selection



		Baseline Characteristics



		Endovascular Procedure



		Procedural and Clinical Outcomes



		Statistical Analysis







		Results



		Baseline Characteristics



		Procedural Characteristics and Efficacy Outcomes



		Safety and Clinical Outcomes







		Discussion



		Conclusions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Initial Experience Performing
Mechanical Thrombectomy With the
CatchView Mini Device for Distal M2

Segment Middle Cerebral Artery
Occlusions





OPS/images/fneur-12-724811-g001.gif





OPS/images/fneur-12-724811-t001.jpg
Characteristic Overall (N =45)

Age 740+ 12.6
Female 24(53.3%)
Cardiovascular comorbidities

Hypertension 33(73.3%)
Atrial fibrilation 31(68.9%)
mRS

0-2 30 (66.7%)
35 15 (33.3%)
NIHSS

0 0(0%)
1-4 0(0%)
5-15 33(73.3%)
16-20 12 (26.6%)
Mean (SD) 18242
ASPECTS 9.0+ 1.0
CT perfusion mismatch (N = 42) 21 (50.0%)
IV TPA 14(31.1%)
Occlusion side

Right 15 (33.3%)
Left 30 (66.7%)
Midine 0(0%)

Data are N (%), mean  SD, or mecian (minimum-maximum). ASPECTS, Alberta Stroke
Program Early CT Score; IV rTPA, intravenous recombinant tissue plasminogen activator;
mRS, modified Rankin Scale; NIHSS, National Institute of Health Stroke Scale.









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Neurology





