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Dear Sir:

Pending the results of randomized controlled trials (RCT) evalu-
ating endovascular treatment (EVT) for distal occlusions, we
aimed to investigate the safety and efficacy profiles of EVT for
distal-M2 strokes in clinical practice.

We report data from the multicentric prospective registry ETIS
(Endovascular Treatment for Ischemic Stroke) (ClinicalTrials.gov
Identifier: NCT03776877) including 21 stroke centers in France.
Our study received approval from our Intstitution| Review Board
(ID RCB 2017-A03457-46). Oral informed consent from the pa-
tient and/or a trustworthy person was collected by local inves-
tigators. We included patients with the following criteria: age
>18 years; acute ischemic stroke (AIS) due to primary distal-M2
occlusion; and time from symptom onset to puncture <6 hours.
An M2 occlusion was considered distal if it was above the hor-
izontal line delineating the mid-height of the insula. The primary
outcome was a favorable outcome, defined as a modified Rankin
Scale (mRS) <2 at 90 days. Secondary outcomes included excel-
lent outcome (MRS <1 at 90 days); 90-day all-cause mortality;
early neurological improvement defined as a National Institutes
of Health Stroke Scale (NIHSS) <1 or an improvement of 28 points
compared with baseline at 24 hours post-EVT; procedure-related

complications, including embolus to a new territory, perforation,
and dissection; parenchymal hematoma (PH); symptomatic intra-
cranial hemorrhage (sICH) defined as a hemorrhage on the fol-
low-up computed tomography/magnetic resonance imaging scan
and an increase of 4 points in the NIHSS score, according to the
European Collaborative Acute Stroke Study classifications;' suc-
cessful reperfusion defined as an improvement of at least 1 point
in the modified Thrombolysis In Cerebral Infarction (mTICI) score
between the first and the last angiogram (2a to 2b-2c-3, 2b to
2¢-3). An additional systematic review with meta-analysis has
been performed on distal-M2 thrombectomy and is detailed in
Supplementary Material.

To identify outcome predictors in the present series, multiple
regression models were fitted using the Akaike information cri-
terion (AIC) and the Bayesian information criterion (BIC).” Miss-
ing data were excluded. All analyses were completed using Stata
17 (StataCorp, College Station, TX, USA), RStudio version 1.4.1106
(https:/[posit.cof), and the R General Package for Meta-Analysis
(version 6.0-0; R Foundation for Statistical Computing, Vienna,
Austria).

During the study period, 157 patients underwent EVT for an
AIS due to a distal-M2 occlusion. Demographic and procedural
data are shown in Table 1. Median NIHSS at baseline was 12
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Baseline characteristics and outcomes of patients who underwent

EVT for a distal-M2 occlusion in the ETIS cohort

Characteristics (nT=01t85|7] v:’a\I/:Sessi r(](?/o)
Age (yr), mean+SD 71415 0(0.0)
Female sex 74(47.1)  0(0.0)
Medical history
Hypertension 105 (68.2) 3(1.9)
Hypercholesterolemia 64 (41.8) 4(2.6)
Smoking 28(18.9) 9(5.7)
Diabetes 26(172)  6(3.8)
Previous stroke 32(21.1) 5(3.2)
Coronaropathy 40(260)  3(1.9)
Pre-stroke mRS <2 143 (92.9) 3(1.9)
Prior antithrombotic therapy 77 (50.0) 3(1.9)
Current stroke event
Right side 54 (35.5) 5(3.2)
Systolic BP (mm Hg), mean+SD 151426 19 (12.1)
Diastolic BP (mm Hg), mean+SD 85+19 20(12.7)
Glycemia (mmol/L), mean+SD 743 27 (17.2)
Initial NIHSS, median [IQR] 12 [11] 9(5.7)
ASPECTS at admission, median [IQR] 9 [3] 22 (14.0)
Intravenous thrombolysis 84 (54.2)  2(1.3)
Cardioembolic etiology 92 (62.6) 10(6.4)
Procedural data
Anesthesia type 2(1.3)
General anesthesia 37 (23.9)
No anesthesia/Local anesthesia 35(22.6)
Conscious sedation 83 (53.5)
First-line thrombectomy strategy 6(3.8)
Stent retriever 13 (8.6)
Contact aspiration 58(38.2)
Combined 80 (52.6)
Balloon catheter 6(309  8(5.1)
Angioplasty 1(0.7) 21(13.4)
Total number of passes, median [IQR] 1[1] 29 (18.5)
First-pass mTICI 3 38(32.5) 40 (25.5)
At least 1 mTICI point recanalization 11(84.7) 26(16.6)
Procedural complications 28(17.9) 1(0.6)
Workflow
Time from symptom onset to puncture (min), 260 [130] 54 (34.4)
median [IQR]
Time from puncture to recanalization (min), 35[31] 30(19.1)
median [IQR]
Time from symptom onset to recanalization ~ 295 [125] 31 (19.8)

(min), median [IQR]
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Continued
Characteristics (nT=o1tzl7) v:I/Iljsessi Tgo)
Outcome
Early neurological improvement 70 (44.6) 0(0.0)
Parenchymal hematoma 9(7.0) 29 (18.4)
Symptomatic intracranial hemorrhage 7(5.2) 23 (14.6)
mRS <2 at 90 days 61(462) 25(15.9)
mRS <1 at 90 days 48 (36.4) 25(15.9)
Mortality at 90 days 22(16.7) 25(15.9)

Values are expressed as n (%) unless otherwise indicated.

EVT, endovascular treatment; ETIS, Endovascular Treatment for Isch-
emic Stroke; SD, standard deviation; mRS, modified Rankin Scale; BP,
blood pressure; NIHSS, National Institutes of Health Stroke Scale; IQR,
interquartile range; ASPECTS, Alberta Stroke Program Early CT Score;
mTICl, modified Thrombolysis In Cerebral Infarction.

(interquartile range [IQR]: 11). The median time between onset
to puncture was 260 minutes (IQR: 130), and 84 patients (54.2%)
received prior intravenous thrombolysis. Ninety-seven patients
(63.89%) had a left distal-M2 occlusion.

Successful reperfusion was achieved in 111 patients (84.7%),
and 38 patients (32.5%) had an mTICl score of 3 after the first
pass. In the multivariate analysis, successful reperfusion was as-
sociated with the total number of passes (odds ratio [OR] 0.41,
95% confidence interval [Cl] 0.23-0.72, P=0.002) and the use
of contact aspiration alone versus a stent retriever alone (OR 6.47,
95% Cl 1.3-32, P=0.022). The later association was neither found
amongst all M2 occlusions (i.e., proximal and distal) in the ETIS
registry’ nor in the ASTER (Contact Aspiration Versus Stent Re-
triever for Successful Revascularization) trial,* and has to be cau-
tiously interpreted. Atchaneeyasakul et al.” found that the uti-
lization of a stent retriever in M2 occlusions resulted in more
successful reperfusion compared to a pump aspiration system,
but reperfusion outcomes were similar when comparing stent
retriever to newer-generation pump aspiration catheter (e.g.,
Penumbra System ACE or MAX series). Also, the choice of first-
line thrombectomy strategy was left at the discretion of the op-
erator in our cohort. Larger prospective data comparing contact
aspiration versus stent retrievers with the most recent devices
are needed to confirm this association.

PH after EVT was seen in 9 patients (7.0%) and sICH was ob-
served in 7 patients (5.2%). sICH was associated with a high sys-
tolic blood pressure at admission (OR 1.03, 95% Cl 1.002-1.06,
P=0.034). The rate of sICH in this series was lower to what was
found on proximal-M2 occlusion in the ETIS registry reported by
Muszynski et al.® (9.4%) and suggests that EVT for distal-M2
occlusions does not carry an additional risk of sICH.

Sixty-one patients (46.2%) achieved a favorable outcome. In
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the multivariate analysis, a favorable outcome was associated
with age (OR 0.93, 95% Cl 0.90-0.96, P<0.001), NIHSS at base-
line (OR 0.85, 95% Cl 0.78-0.92, P<0.001), and early neurolog-
ical improvement (OR 5.68, 95% Cl 2.09-15.42, P<0.001). Ex-
cellent outcome was observed in 48 patients (36.4%). Different
factors could explain this low rate of favorable outcome for a
distal occlusion: our large sample size (157 patients), a relatively
low rate of intravenous thrombolysis in our series (54.2%), a
longer time from symptom onset to treatment (260 min), and a
high median NIHSS at baseline (12) with a large predominance
of left distal-M2 occlusions (63.8%) supplying eloquent areas
of the brain.

Mortality at 90 days was recorded in 22 patients (16.7%) and

JoS

in the multivariate analysis was associated with age (OR 1.15,
95% Cl 1.05-1.27, P=0.003) and female sex (OR 0.02, 95% Cl
0.002-0.31, P=0.004). It suggests that AIS due to distal-M2 oc-
clusions are often deadly, despite EVT and best medical treatment.

Predictors of successful reperfusion, sICH, favorable outcome,
and mortality at 90 days are detailed in Table 2.

The strengths of our study are: (1) its prospective and multi-
centric design; (2) the large number of patients included com-
pared to the previous series published on distal-M2 EVT; and (3)
the systematic reporting of outcome data adopted by the partic-
ipating centers of the ETIS registry. Nevertheless, the data drawn
from the ETIS registry have some limitations: (1) the decision
of thrombectomy was left at the discretion of the operator with

Predictors of successful reperfusion, sICH, favorable outcome, and mortality at 90 days

Predictor e UadusedOR - AdstedOR
Successful reperfusion 11 (84.7) 20(15.3)
Total number of passes, median [IQR] 1[1] 2 [2] 0.57 (0.37-0.89) 0.015 0.41(0.23-0.72) 0.002
First-line thrombectomy strategy
Stent retriever 10 (9.1) 2 (10.5) Base
Contact aspiration 48 (43.6) 6(31.6) 1.60 (0.28-9.10) 0.596 6.47 (1.30-32.00) 0.022
Combined 51 (46.4) 11 (57.9) 0.92 (0.17-4.83) 0929 NA
Other 1(0.9) 0(0.0) NA NA
sICH 7 (5.2) 127 (94.8)
SBP at admission (mm Hg), mean+SD 175+28 150426 1.03 (1.002-1.06) 0.034
Favorable outcome 61(46.2) 71 (53.8)
Age (yr), mean+SD 66+14 77413 0.94 (0.91-0.96) <0.001 0.93 (0.90-0.96) <0.001
History of blood hypertension 32(53.3) 55(79.7) 0.29 (0.13-0.63) 0.002
Previous stroke 7(11.9) 19 (27.9) 0.34 (0.13-0.89) 0.029
Pre-stroke mRS <2 59 (98.3) 59 (85.5) 9.99 (1.24-80.61) 0.031
Initial NIHSS, median [IQR] 10 [8] 15 [10] 0.86 (0.81-0.92) <0.001 0.85 (0.78-0.92) <0.001
ENI 35(57.4) 21 (29.6) 3.20 (1.56-6.57) 0.002 5.68 (2.09-15.42) 0.001
Mortality at 90 days 22 (16.7) 110 (83.3)
Age (yr), mean+SD 82+8 70415 1.08 (1.02-1.13) 0.002 1.15 (1.05-1.27) 0.003
Female 5(22.7) 59 (53.6) 0.25 (0.08-0.73) 0.012 0.02 (0.002-0.31) 0.004
History of hypertension 19 (90.5) 68 (63) 5.58 (1.23-25.25) 0.025
Previous stroke 8 (40) 18 (16.8) 3.29 (1.17-9.21) 0.023
Coronaropathy 11 (55) 23 (21.1) 457 (1.69-12.34) 0.003
Prior antithrombotic therapy 15 (75) 52 (47.7) 3.28 (1.11-9.68) 0.031
Pre-stroke mRS <2 16 (80) 102 (93.6) 3.29 (1.17-9.21) 0.023
Cardioembolic etiology 18 (81.8) 62 (57.4) 3.33(1.05-10.52) 0.040
sICH 3(15) 3(3) 5.7 (1.06-30.65) 0.042 6.34 (0.90-44.50) 0.063

Values are expressed as n (%) unless otherwise indicated. P-values were considered statistically significant if <0.05.
sICH, symptomatic intracranial hemorrhage; OR, odds ratio; Cl, confidence interval; IQR, interquartile range; NA, not available; SBP, systolic blood pressure;
SD, standard deviatioin; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; ENI, early neurological improvement; AIC, Akaike in-

formation criterion; BIC, Bayesian information criterion.

*The adjusted model was constructed according to the AIC/BIC information criterion.
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a risk of selection bias, especially toward distal-M2 strokes that
are more clinically severe, and outside the time window for
intravenous thrombolysis; (2) no comparative group of distal-
M2 strokes treated with the best medical treatment was avail-
able to assess the additional benefit of thrombectomy; and (3)
it is limited to French stroke centers and might not be applica-
ble to other populations.

In conclusion, EVT for distal-M2 occlusions resulted in a high
rate of successful reperfusion and favored contact aspiration
over the use of a stent retriever only in our study. RCTs are need-
ed to demonstrate a potential benefit of EVT in addition to intra-
venous thrombolysis and identify the safest and most efficient
first-line thrombectomy strategy in regard to this indication.

Supplementary materials

Supplementary materials related to this article can be found
online at https://doi.org/10.5853/j0s.2022.03692.
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Supplementary Material. Systematic
review and meta-analysis on
endovascular treatment for distal-M2
occlusions

A recent consensus statement defining distal and medium ves-
sel occlusions (DMVOs) highlighted the peculiar nature of the
M2-segment of the middle cerebral artery (MCA) that experts
do not firmly classify as a DMVO or large vessel occlusion (LVO).'
The diameter of the M2-segment ranges from 1.1 mm to 2.4 mm,
with a proximal segment very close in diameter to the M1-seg-
ment (around 3 mm), especially for a dominant branch, and a
distal segment closer to the M3-segment (1.1 mm to 1.5 mm).”
Additional awareness has been raised about the high variability
of the M1-segment anatomy and its branching patterns so that
some proximal-M2 occlusions are described functionally as
"M1-like."*® Distinguishing between proximal-M2 occlusions
and distal-M2 occlusions seems reasonable and clinically rele-
vant, as we could consider this segmentation to be the thresh-
old between LVOs and DMVOs.

In addition to the ETIS (Endovascular Treatment for Ischemic
Stroke) study, we performed a comprehensive systematic search
of PubMed, MEDLINE, Embase, and Cochrane databases fol-
lowing the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines7 on endovascular treat-
ment (EVT) for distal-M2 strokes. No written review protocol was
prepared, and the review was not registered before its realization.
We used the keywords: "thrombectomy,
ment," “stroke,” "occlusion,” "M2," and "distal" combined with
Boolean operators to increase search sensitivity and specificity.
Initial screening and study selection were performed using Co-
vidence (Veritas Health Innovation, Melbourne, Australia), a web
application for systematic reviews, by two independent review-
ers. We included articles published in the English language be-
tween the inception of each database and March 2022, reporting
EVT of acute ischemic stroke due to primary distal-M2 occlusion.
Articles reporting fewer than five cases and cadaveric, animal, or
in vitro studies were excluded. Articles reporting patients with

endovascular treat-

distal-M2 occlusion among other occlusion locations were as-
sessed in full text to determine whether data specific to distal-
M2 could be separately extracted. If not possible, these studies
were excluded. Centers and periods of each study were assessed,
and those with overlapping populations were excluded while
maintaining the article with the most recent and complete da-
taset to avoid the risk of multiplicity. Information extracted from
each study included sample size, age, treatment modality, per-
centage of patients receiving intravenous thrombolysis, National
Institutes of Health Stroke Scale (NIHSS) at admission, time from

https://doi.org/10.5853/j0s.2022.03692

JoS

symptoms onset to puncture, rate of successful recanalization,
rate of symptomatic intracranial hemorrhage (sICH), clinical out-
comes, and mortality at 90 days. A favorable outcome was de-
fined as achieving a modified Rankin Scale (mRS) <2. Successful
recanalization and sICH were considered according to the defi-
nition provided in each study. Muszynski et al.” reported data on
67 distal-M2 occlusions from the ETIS registry; therefore, we
pooled this article with the most recent data from the ETIS reg-
istry and labeled it as “current series” in the meta-analysis. An
assessment of the risk of bias for each study was made indepen-
dently by the two reviewers.

In the meta-analysis, estimated rates of reperfusion, good clini-
cal outcome, sICH, and mortality at 90 days were weighted for
each study sample size. Odds ratios (ORs) and 95% confidence
intervals (Cls) for pooled data for good recanalization, sICH, fa-
vorable outcomes, and mortality were also calculated. The ex-
tent of heterogeneity among studies was assessed with an I°
test. Pooled analyses were performed with fixed effect and Der-
Simonian and Laird random-effects models. All analyses were
completed using Stata 17 (StataCorp, College Station, TX, USA),
RStudio version 1.4.1106 (https://posit.cof), and the R General
Package for Meta-Analysis (version 6.0-0; R Foundation for Sta-
tistical Computing, Vienna, Austria).

{ Identification of studies via databases J
s Records removed before
E‘i Records identified » screening:
% (n=1897) Duplicate records removed
= (n=977)
\4
Records screened » Articles not on topic
(n=920) (n=831)
Y
= Records excluded:
s Reports sought for retrieval >
g (n=89) Inadequate design (n=73)
b Inadequate population (n=8)
\ 4
Reports assessed for eligibility > Specific data could not be
(n=8) extracted (n=3)
) /
b5
= Studies included in review
2 (n=5)

Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) flowchart of study search and inclu-
sion adapted from the PRISMA 2020 flow diagram template.”
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Quality assessment of the studies included in the meta-analysis

Study (year) Main limitations
Tomsick et al." (2017)

de Castro Afonso et al.” (2019)
Ivan et al.’ (2020)

de Havenon et al.” (2021)

Open-label, M2 occlusion retrospectively assessed, incomplete outcome data, risk of selective outcome reporting
Retrospective design, open-label, single center, small sample size, no control arm.

Retrospective design, open-label, single center, no control arm, incomplete outcome data.

Open-label, no control arm

Current series Open-label, no control arm

Judgements about each risk of bias item for each included study in the meta-analysis

de Havenon et al.,”
2021

lvan et al.’
2020

de Castro Afonso
etal,” 2019

Tomsick et al.,"

2017 Current series

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of participants and personal (performance bias)
Blinding of outcome assessors

Incomplete outcome data (attrition bias)

Selective outcome reporting

Other bias

Green indicates a low risk of bias. Red indicates a high risk of bias.

Demographic, procedural and outcome data of the studies included in the meta-analysis

Tomsick et al." de Castro Afonso et a Ivan et al.’ de Havenon et al."” Current series
Year 2017 2019 2020 2021 2022
Study design Multicenter, Single center, Single center, Multicenter, Multicenter,
retrospective (IMS Ill)  prospective retrospective retrospective (ARISE 1) prospective
Country North America, Brazil Germany United States, France
Australia, Europe Europe
Number of patients 28 8 23 30 157
Age (yr), mean (SD) NA 69.2 (NA) 73(13.3) 71.2(12) 71 (15)
Female NA 14 (45) 34 (59.6) 27 (47.4) 74 (47.1)
Intravenous thrombolysis ~ NA 19 (63.3) 43 (75.4) 57 (100) 84 (54.2)
NIHSS, median (IQR) NA 15.5 (7.5) 11 (NA) 14 (6) 12 (11)
ASPECTS, median (IQR) NA 9.5(2.5) 10 (NA) 10 (1) 9(3)
Time from symptom NA 261 (104) (mean, SD) 227 (70) (mean, SD) 208 (80) (mean, SD) 260 (130) (median, IQR)
onset to treatment (min)
Time from puncture to NA 47.5(29.8) 68 (42) (mean, SD) NA 35 (31) (median, IQR)
recanalization (min) (median, 1QR)
Complete or partial 8(28.6) 8 (100.0) NA 27 (90.0) 111 (84.7)
recanalization
mRS <2 at 90 days NA 4 (50.0) NA 23 (76.7) 61(46.2)
sICH NA NA 5(22) NA 7(5.2)
Mortality at 90 days NA 3(37.5) 3 (13) (mortality during 3 (10) 22 (16.7)

hospitalization)

Demographic and procedural data are reported for all M2 occlusions in the study as specific data on distal-M2 occlusions were not available. Outcome data
are specific to distal-M2 occlusions. Data are presented as number (%) unless otherwise indicated.
IMS 111, Interventional Management of Stroke IIl trial; ARISE II, Analysis of Revascularization in Ischemic Stroke with EmboTrap trial; SD, standard deviation;
NA, not available; NIHSS, National Institutes of Health Stroke Scale; IQR, interquartile range; ASPECTS, Alberta Stroke Program Early CT Score; mRS, modified
Rankin Scale; sICH, symptomatic intracranial hemorrhage.
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Study Events Total Percentage (%) 95% C.I.

Tomsick et al, 2017 8 28 28.57 [14.98; 47.59] —a—

de Castro Afonso et al, 2019 8 8 100.00 [49.53;99.66] —————— i

de Havenon et al, 2020 27 30 90.00 [73.19;96.74] ——

Current Series 111 131 84.73 [77.52;89.93] i

Random effects model 197 78.19 [40.61; 94.95]

Heterogeneity: /2 = 91%, 1° = 2.3562, p < 0.01 f T T T T !
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Good Recanalization

A

Study Events Total Percentage (%) 95% C.I.

Ivan et al, 2020 5 23 21.74 [9.35; 42.80] —I—

Current Series 7 134 5.22 [2.51;10.55] L5

Random effects model 157 10.70 [2.40; 36.86] —_—

Heterogeneity: /2 = 84%, 12 = 1.1048, p = 0.01 I J T J J !
0 20 40 60 80 100

Symptomatic Intracranial Hemorrhage

0

Study Events Total Percentage (%) 95% C.l.

de Castro Afonso et al, 2019 4 8 50.00 [20.01;79.99] —_—

de Havenon et al, 2020 23 30 76.67 [58.50; 88.45] ——

Current Series 61 132 46.21 [37.90; 54.74] ——

Random effects model 170 58.26 [35.24; 78.16] —_—

Heterogeneity: 12 = 76%, t° = 0.5015, p = 0.02 f f f T T I
0O 20 40 60 80 100

Good clinical outcome at 90 days

Study Events Total Percentage (%) 95% C.I.

de Castro Afonso et al, 2019 3 8 37.50 [12.54;71.52] :

de Havenon et al, 2020 3 30 10.00 [3.26;26.81] —=———

Current Series 22 132 16.67 [11.23; 24.02] -

Random effects model 170 17.49 [9.66; 29.60] e —

Heterogeneity: /2 = 37%, t° = 0.1528, p = 0.20 f T T T T I
0 20 40 60 80 100

Mortality

®

Forest plots from the pooled data of the meta-analysis for (A) successful recanalization; (B) symptomatic intracranial hemorrhage;
(C) 90-day favorable outcome; and (D) 90-day all-cause mortality.”'” Good recanalization and symptomatic intracranial hemorrhage are reported according
to the original study definition. Good clinical outcome is defined as mRS <2 at 90 days. mRS, modified Rankin Scale; Cl, confidence interval.

The research identified 1,897 records related to the keywords
chosen. After removal of duplicates (n=977), articles not on the
topic (n=831), articles with inadequate design (n=73), inade-
quate population (n=8), and articles in which specific data could
not be extracted (n=3), five studies were finally included in the re-
view*" (PRISMA flowchart is detailed in Supplementary Figure 1).

The outcome data on EVT for distal-M2 occlusions reported by
each article is highly heterogenous and susceptible to bias (qual-
ity assessment table and judgment about risk of bias are avail-
able in Supplementary Tables 1 and 2). Demographic, procedural,
and outcome data for each study are detailed in Supplementary
Table 3. For each article, except the current series, demographic
and procedural data are reported for all M2-occlusions, as specif-
ic data on distal-M2 occlusions were not available. In the pooled

https://doi.org/10.5853/j0s.2022.03692

analysis, the percentage for partial or complete recanalization
was 78.19% (95% Cl 40.61-94.95); the percentage for sICH
was 10.70% (95% Cl 2.40-36.86); the percentage for favorable
outcome was 58.26% (95% Cl 35.24-78.16); and the percent-
age for mortality at 90 days was 17.49% (95% Cl 9.66-29.60).
Forest plots for all four major outcomes are available in Supple-
mentary Figure 2.

The systematic review of the literature and meta-analysis is
limited by the heterogeneity of the definitions of the distal-M2
segment. The most common definition, and the one used by the
ETIS registry, is to define distal-M2 as "distal to the mid-Sylvian
point” (Muszynski et al.’ de Havenon et al.,"” and Menon et al."”).
Other definitions encountered in the literature include: "imme-
diately proximal to or at the M2-M3 junction” (Romano et al.™
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and Haussen et al."), “second half of an M2 branch” (de Castro
Afonso et al.”), “after 1-cm within the middle cerebral artery bi-
furcation” (Ospel et al."), and “distal M2 branches" (lvan et al.’).
Tomsick et al." created a new segmentation system dividing the
MCA into trunk, division, division-branch, and branch, which has
been criticized by other authors.® This lack of consensus on the
definition of the distal-M2 segment of the MCA makes it hard
to draw definite conclusions from the pooled data of the meta-
analysis as it is highly susceptible to selection bias.

The other main issue we encountered in the elaboration of
the meta-analysis was the overall poor and heterogeneous re-
porting of outcome data on distal-M2 thrombectomy, which
could be explained by the fact that distal-M2 occlusions were
not the main focus of these articles.

The recanalization rate for distal-M2 occlusions is high across
the studies included, between 84.7% and 100%, with the ex-
ception of Tomsick et al.” (29%). Their results can be explained
by the fact that they are drawn from a post-hoc analysis of IMS
1, one of the early RCT that did not show an additional benefit
of EVT over best medical treatment alone. This low reperfusion
rate may be explained by the fact that most of the devices used
in this study were first-generation mechanical thrombectomy
devices, considered today as obsolete.”

In conclusion of this review, EVT seems safe and effective across
studies resulting in a high recanalization rate; however, prospec-
tive randomized studies are needed. A collective effort to bet-
ter define the distal-M2 segment must be made, especially for
future RCTs.
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Appendix 1. Endovascular Treatment
in Ischemic Stroke (ETIS) Investigators
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