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Background and Purpose Qutcomes following mechanical thrombectomy (MT) are strongly
correlated with successful recanalization, traditionally defined as modified Thrombolysis in Cerebral
Infarction (mTICI) >2b. This retrospective cohort study aimed to compare the outcomes of patients
with low Alberta Stroke Program Early Computed Tomography Score (ASPECTS; 2-5) who achieved
mTICl 2b versus those who achieved mTICI 2¢/3 after MT.

Methods This study utilized data from the Stroke Thrombectomy and Aneurysm Registry (STAR),
which combined databases from 32 thrombectomy-capable stroke centers between 2013 and
2023. The study included only patients with low ASPECTS who achieved mTICI 2b, 2¢, or 3 after
MT for internal carotid artery or middle cerebral artery (M1) stroke.

Results Of the 10,229 patients who underwent MT, 234 met the inclusion criteria. Of those, 98
(41.9%) achieved mTICI 2b, and 136 (58.1%) achieved mTICI 2¢/3. There were no significant
differences in baseline characteristics between the two groups. The 90-day favorable outcome
(modified Rankin Scale score: 0-3) was significantly better in the mTICl 2¢/3 group than in the
mTICl 2b group (adjusted odds ratio 2.35; 95% confidence interval [CI] 1.18-4.81; P=0.02). Binomial
logistic regression revealed that achieving mTICl 2¢/3 was significantly associated with higher
odds of a favorable 90-day outcome (odds ratio 2.14; 95% Cl 1.07-4.41; P=0.04).

Conclusion In patients with low ASPECTS, achieving an mTICl 2¢/3 score after MT is associated
with a more favorable 90-day outcome. These findings suggest that mTICl 2¢/3 is a better target

mTICl 2¢/3 Versus mTICl 2b for Low ASPECTS Thrombectomy
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for MT than mTICl 2b in patients with low ASPECTS.
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Introduction

The current endpoint for successful endovascular treatment of
large vessel occlusion (LVO) of the anterior circulation is achieve-
ment of a modified Thrombolysis in Cerebral Ischemia (mTICI)
score of 2b or greater as multiple studies have demonstrated a
strong association with this angiographic, recanalization out-
come and subsequent neurologic and clinical recovery." Fur-
thermore, recent reports have assessed the outcomes of angio-
graphic mTICl scores greater than 2b and have demonstrated a
continuous relationship between recanalization grade and func-
tional outcome.* As the number of mechanical thrombectomy
(MT) attempts has been revealed to have a negative correlation
with patient outcomes, operators are faced with balancing max-
imizing angiographic recanalization grade with thrombectomy
retrieval attempts.”®

Patients with LVO of the anterior circulation with a low Alberta
Stroke Program Early Computed Tomography Score (ASPECTS)
of less than 6 were previously thought to not be ideal candidates
for MT due to relatively smaller volume of salvageable penum-
bra and risk of cerebral hemorrhage. Recent randomized clinical
trials have demonstrated that this patient population may attain
long term functional independence after MT if they achieve suc-
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cessful recanalization defined as a recanalization grade of 2b or
greater.'®" However, the presence of a similar continuous rela-
tionship between recanalization grade and functional outcome,
as previously demonstrated for patients with ASPECTS 6-10, has
yet to be demonstrated among low ASPECTS patients. Among a
large, real-world population of patients undergoing MT with low
ASPECTS (2-5) on presentation, we investigated whether achiev-
ing mTICI 2¢/3 recanalization confers additional benefit for out-
come compared to mTICl 2b.

Methods

Data collection and patient population

This cohort study utilized data from the Stroke Thrombectomy
and Aneurysm Registry (STAR), a prospectively maintained retro-
spective database comprising 32 thrombectomy-capable stroke
centers in the US, Europe, and Asia. Ethical approval was obtained
from the institutional review board (IRB) at each participating
center, and data analysis was conducted at the core institution.
The requirement of informed consent was waived by IRBs. Each
center autonomously collected comprehensive data, including
basic demographic characteristics, medical history, comorbidi-
ties, admission National Institutes of Health Stroke Scale (NIHSS)
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score, occluded vessels, ASPECTS, time from symptom onset to
groin puncture, procedure time, devices utilized, final mTICI score,
functional outcomes (evaluated using modified Rankin Scale
[mRS]), and complications.

We included all patients who underwent MT for internal ca-
rotid artery (ICA) or M1 segment of middle cerebral artery occlu-
sions and achieved mTICI of 2b or more up until May 30, 2023.
Patients were stratified into mTICI 2b and mTICI 2¢/3 groups.
This study adhered to the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) statement criteria.”

Outcomes

The primary outcome was favorable clinical outcome at 90 days,
defined as a 90-day mRS score of 0-3. The mRS score was as-
sessed during follow-up visits or telephone encounters at 90+
30 days. Additional outcomes included mRS scores of 0-2, mor-
tality at 90 days, successful recanalization, any hemorrhage,
and symptomatic intracranial hemorrhage (sICH). Successful re-
canalization was defined as mTICl 2b or higher."*"*
fined as intracranial hemorrhage with an associated worsening

sICH was de-

of 4 points or more in the NIHSS score at 24 hours post-proce-
dure.” Neurological improvement defined as 4 points improve-
ment on the NIHSS.'®"

Statistical analysis

All statistical analyses were performed using R (version 4.2.2; R
Foundation for Statistical Computing, Vienna, Austria). Contin-
uous variables were presented as median (interquartile range
[IQR]), while categorical variables were reported as percentages.
Between-group comparisons of characteristics were conducted
using the Wilcoxon rank-sum (Mann-Whitney) test and the X
test, as appropriate. We employed a binomial multivariate logis-
tic regression model to assess factors associated with 90-day fa-
vorable outcomes in all patients undergoing MT with ICA or M1
occlusion. The variables included in the regression model were
age, sex, ICA occlusion, ASPECTS, admission NIHSS score, intra-
venous thrombolysis, mTICI 2¢/3, time from symptom onset to
groin puncture, and procedure duration. All P-values were de-
rived from 2-sided tests, and statistical significance was set at
P<0.05.

Results

Of the 10,229 consecutive patients who underwent thrombec-
tomy, 234 met the inclusion criteria. Among the included subset,
136 (58.1%) achieved an mTICl of 2¢/3 and 98 (41.9%) achieved
an mTICl of 2b (Figure 1).
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STAR Thrombectomy
(n=10,229)

'

ASPECTS 2-5
(n=532)

Excluded (n=298)
- Not M1/ICA occlusion (n=84)
- Missing mTICI (n=8)
- mTICl<2b (n=80)
- Missing 90 days mRS (n=126)

A

4

Included thrombectomies
(n=234)

.
. .

mTICI 2b mTICI 2¢/3
(n=98) (n=136)

Patient selection flow chart. STAR, Stroke Thrombectomy and
Aneurysm Registry; ASPECTS, Alberta Stroke Program Early Computed To-
mography Score; M1, M1 segment of the middle cerebral artery; ICA, inter-
nal carotid artery; mTICI, modified Thrombolysis in Cerebral Infarction;
mRS, modified Rankin Scale.

Patient characteristics
Table 1 summarizes the baseline, clinical, and procedural charac-
teristics of patients in the mTICI 2b and mTICI 2¢/3 groups. There
were no significant differences in age, sex, comorbidities, admis-
sion NIHSS, ASPECTS, and use of intravenous thrombolysis be-
tween the two groups (P>0.05). However, the distribution of oc-
cluded vessels differed significantly between the mTICI 2b and
mTICl 2¢/3 groups (P<0.01). M1 occlusion was observed in 37.8%
of cases in the mTICl 2b group compared to 58.1% in the mTICI
2¢/3 group. ICA occlusion was present in 37.8% of cases in the
mTICl 2b group compared to 27.9% in the mTICI 2¢/3 group.
Both M1 and ICA occlusion were observed in 24.5% of cases in
the mTICI 2b group compared to 14.0% in the mTICI 2¢/3 group.
Patients who achieved mTICI 2b required a higher number of
procedural attempts, with a median of 3 attempts (IQR 2-4),
compared to a median of 2 attempts (IQR 1-3) in the mTICI 2¢/3
group (P<0.01). The procedure duration was longer for patients
in the mTICI 2b group, with a median of 53 minutes (IQR 28-80),
compared to a median of 29 minutes (IQR 15-59) in the mTICl
2¢/3 group (P<0.01).

Outcomes

The mTICl 2¢/3 group demonstrated a significantly higher rate
of favorable outcomes at 90 days, defined as mRS score of 0-3,
compared to the mTICI 2b group (adjusted odds ratio [aOR]=2.35;
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Characteristics of low ASPECTS patients who underwent mechanical thrombectomy for ICA or M1 occlusion with achievement of recanalization
grade of mTICI 2b or 2¢/3

Variables All patients (n=234)  mTICI 2¢/3 (n=136) mTICl 2b (n=98) P
Age (yr) 71 [59-78] 71 [61-78] 70 [58-79] 0.83
Sex 0.45

Male 125 (53.4) 76 (55.9) 49 (50.0)

Female 109 (46.6) 60 (44.1) 49 (50.0)
Smoking 0.98

Never 150 (69.1) 89 (69.5) 61 (68.5)

Former 34 (15.7) 20 (15.6) 14 (15.7)

Current 33(15.2) 19 (14.8) 14 (15.7)
Diabetes 69 (29.7) 42 (31.1) 27 (27.8) 0.69
Hypertension 88 (38.1) 54 (40.3) 34 (35.1) 0.50
Atrial fibrillation 88 (38.1) 54 (40.3) 34 (35.1) 0.50
Hyperlipidemia 88(37.9) 54 (40.3) 34 (34.7) 0.46
Heart failure 40(17.9) 26(19.8) 14 (15.2) 0.47
Prior stroke 34 (16.1) 20 (16.4) 14 (15.7) >0.99
Admission NIHSS 19 [15-24] 19 [16-23] 20 [15-24] 0.70
ASPECTS 0.83

2 15 (6.4) 7(5.1) 8(8.2)

3 31(13.2) 18 (13.2) 13 (13.3)

4 63 (26.9) 37(27.2) 26 (26.5)

5 125 (53.4) 74 (54.4) 51 (52.0)
Location of occlusion <0.01

M1 116 (49.6) 79 (58.1) 37 (37.8)

ICA 75 (32.1) 38(27.9) 37 (37.8)

ICA+M1 43 (18.4) 19 (14.0) 24 (24.5)
IV-tPA used 74 (31.6) 46 (33.8) 28 (28.6) 0.48
Time from symptoms onset to groin puncture (min) 339 [234-647] 326 [240-632] 355 [229-726] 0.62
Imaging technique 0.44

CTA 44 (38.9) 26 (39.4) 18(38.3)

CTP 39 (34.5) 23 (34.9) 16 (34.0)

CTA+CTP 7(6.2) 6(9.1) 1(2.1)

DWI 20(17.7) 9(13.6) 11 (23.4)

Others 327 2 (3.0 102.7)
Approach 0.48

Femoral 101 (54.6) 60 (54.5) 41 (54.7)

Radial 83 (44.9) 50 (45.5) 33 (44.0)

Femoral then radial 1(0.5) 0(0.0) 1(1.3)
Technique 0.77

ADAPT 130 (55.6) 77 (56.6) 53 (54.1)

Stent retriever 22 (9.4) 11(8.1) 1 (11.2)

Solumbra 78 (33.3) 45 (33.1) 33 (33.7)

Combination 4(1.7) 3(22) 1(1.0)
Balloon-quided catheter 41(19.4) 22(17.5) 19 (22.4) 0.48
Angioplasty 23(11.7) 10 (8.6) 13 (16.2) 0.16
|A-tPA used 4(1.7) 3(2.2) 1(1.0) 0.85
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Continued

Variables All patients (n=234) mTICl 2¢/3 (n=136) mTICl 2b (n=98) P
Puncture to intracranial occlusion access (min) 8.00 [4.00-13.00] 8.00 [4.00-13.00] 8.00 [5.00-14.25] 0.30
Total attempts 2 [1-3] 2 [1-3] 3 [2-4] <0.01
Procedure duration (min) 34 [20-65] 29 [15-59] 53 [28-80] <0.01
Final mTICI <0.01

2b 98 (41.9) 0(0.0) 98 (100.0)

2c 33 (14.1) 33 (24.3) 0(0.0)

3 103 (44.0) 103 (75.7) 0(0.0)

Data are expressed as median [interquartile range] or number of cases (%o).

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; ICA, internal carotid artery; M1, middle cerebral artery; mTICI, modified Throm-
bolysis in Cerebral Infarction; NIHSS, National Institutes of Health Stroke Scale; IV-tPA, intravenous tissue plasminogen activator; CTA, computed to-
mography angiography; CTP, computed tomography perfusion; DWI, diffusion-weighted imaging; ADAPT, A Direct Aspiration first Pass Technique; IA-

tPA, intra-arterial tissue plasminogen activator.

Day90mRS [JO0[J102[030 4506

.~ P-0002
mezta) 7 0 [ [
T T T 1
0 25 50 75 100

Percentage of patients (%)

Scores on the mRS at 90 days for low ASPECTS patients who un-
derwent mechanical thrombectomy for internal carotid artery or M1 occlu-
sion with achievement of recanalization grade of mTICI 2b versus 2¢/3.
mRS, modified Rankin Scale; ASPECTS, Alberta Stroke Program Early Com-
puted Tomography Score; M1, middle cerebral artery; mTICl, modified
Thrombolysis in Cerebral Infarction.

95% confidence interval [Cl]=1.18-4.81; P=0.02). There was no
significant difference between the two groups in achieving func-
tional independence (mRS 0-2) (aOR=1.78; 95% Cl=0.77-4.31;
P=0.20). The proportion of patients with an mRS score of 0-3 at
90 days was significantly higher in the mTICI 2¢/3 group, with
60 patients (44.1%), compared to 24 patients (24.5%) in the
mTICI 2b group (P<0.01). The distribution of mRS scores among
the mTICI 2b and mTICI 2¢/3 groups is depicted in Figure 2. mTICI
2¢/3 group showed significantly higher neurological improve-
ment at 24 hours post-procedure and at discharge (aOR 2.01,
950 Cl=1.04-4.28; P=0.04; aOR=2.76; 95% Cl=1.31-6.01;
P<0.01, respectively).

Both sICH and mortality rates were no different between the
mTICl 2¢/3 and mTICI 2b groups (sICH: aOR=1.30, 95% Cl=0.58-
3.04, P=0.60; mortality: aOR=0.68, 95% Cl=0.38-1.24, P=0.20,
respectively). However, distal embolization was significantly higher
in the mTICl 2b group (aOR=0.16; 95% Cl=0.07-0.34; P<0.01)
(Table 2).

https://doi.org/10.5853/j0s.2023.02292

Subgroup analysis of mTICl 3 versus mTICI 2¢

Further comparison of mTICI 2¢ (n=33) recanalization with mTICI
3 (n=103) showed no significant difference between the two
groups in terms of clinical outcomes and complications (Table 3).

Multivariate analysis

A binary logistic regression analysis was conducted to identify
predictors of 90-day outcome in low ASPECTS stroke patients
who underwent MT for ICA or M1 occlusion. The analysis revealed
that younger age (OR, 0.95; 95% Cl, 0.92-0.97; P<0.01), lower
admission NIHSS score (OR, 0.91; 95% Cl, 0.86-0.96; P<0.01),
and mTICl score of 2¢/3 (OR, 2.14; 95% Cl, 1.07-4.41; P=0.04)
were significantly associated with favorable 90-day outcomes
(mRS 0-3). However, no significant associations were found for
procedure duration, time from symptom onset to groin puncture,
female sex, intravenous thrombolysis, ICA occlusion, and AS-
PECTS (Table 4).

Discussion

This large, multicenter, real-world experience series investigates
the clinical outcomes of patients with acute LVO and low AS-
PECTS on presentation treated with MT and achieving a post-
thrombectomy recanalization grade of mTICI 2b versus 2¢/3. We
found that a recanalization grade of mTICI 2¢/3 was associated
with a significantly higher rate of achieving a good functional
outcome of mRS of 0-3 at 90 days compared to mTICI 2b. More-
over, despite the theoretical increased risk of recanalization-as-
sociated hemorrhagic transformation occurring in patients with
large core infarcts undergoing successful thrombectomy, the
rates of hemorrhage were not observed to be different between
the two cohorts.

Recently published randomized controlled trials ™ and large
multicenter registry data'®""*"** have provided definitive evi-

18-20
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Outcomes of low ASPECTS patients who underwent mechanical thrombectomy for ICA or M1 occlusion with achievement of recanalization grade of
mTICI 2b versus 2¢/3

Outcome mTICl 2¢/3 (n=136)  mTICI 2b (n=98)  Crude OR (95% Cl) P Adjusted OR*(95%Cl) P

mRS 0-3 60 (44.1) 24 (24.5) 243 (1.39-4.37) <0.01 2.35(1.18-4.81) 0.02
mRS 0-2 30 (22.1) 13 (13.3) 1.85 (0.93-3.88) 0.09 1.78 (0.77-4.31) 0.20
Neurological improvement at 24 hours’ 59 (55.7) 23 (34.8) 2.35(1.25-4.48)  <0.01 2.01 (1.04-4.28) 0.04
Neurological improvement at discharge’ 65 (62.5) 29 (43.3) 2.18 (1.17-4.11) 0.01 2.76 (1.31-6.01)  <0.01
Symptomatic intracranial hemorrhage 20 (14.7) 13(13.5) 1.10 (0.52-2.39) 0.80 1.30 (0.58-3.04) 0.60
Any hemorrhage 55 (40.7) 37(38.5) 1.10 (0.64-1.88) 0.70 1.03 (0.57-1.85) 0.70
Distal embolization 15(11.3) 35(38.0) 0.21(0.10-0.40)  <0.01 0.16 (0.07-0.34)  <0.01
90-Day mortality 46 (33.8) 41 (41.8) 0.71 (0.42-1.22) 0.20 0.68 (0.38-1.24) 0.20

Data were expressed as number of cases (%), unless otherwise indicated.

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; ICA, internal carotid artery; M1, middle cerebral artery; mTICl, modified Thrombolysis in
Cerebral Infarction; OR, odds ratio; Cl, confidence interval; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; IV-tPA, intravenous
tissue plasminogen activator.

*Adjustment factors: age, admission NIHSS, location of occlusion, ASPECTS, onset to groin, IV-tPA, and procedure duration; "Neurological improvement was
defined as 4-points or more improvement on NIHSS.

Outcomes of low ASPECTS patients who underwent mechanical thrombectomy for ICA or M1 occlusion with achievement of recanalization grade of
mTICI 2¢ versus 3

Outcome mTICl 3 (h=103) mTICl 2¢ (n=33) Crude OR (95% Cl) P Adjusted OR* (95% Cl) P

mRS 0-3 43 (41.7) 17 (51.5) 0.67 (0.30-1.48) 0.30 1.01 (0.34-3.10) >0.99
mRS 0-2 22 (21.4) 8 (24.2) 0.85 (0.35-2.24) 0.70 0.84 (0.24-3.25) 0.80
Neurological improvement at 24 hours" 43 (54.4) 16 (59.3) 0.82 (0.33-1.98) 0.70 1.03 (0.34-3.14) >0.99
Neurological improvement at discharge’ 48 (59.3) 17 (73.9) 0.51(0.17-1.38) 0.20 0.39 (0.07-1.63) 0.20
Any hemorrhage 38(37.3) 17 (51.5) 0.56 (0.25-1.23) 0.15 0.46 (0.16-1.24) 0.13
Symptomatic intracranial hemorrhage 13 (12.6) 7(21.2) 0.54 (0.20-1.55) 0.20 0.36 (0.11-1.15) 0.08
90-Day mortality 37 (35.9) 9(27.3) 1.49 (0.65-3.71) 0.40 0.74 (0.24-2.28) 0.60

Data were expressed as number of cases (%), unless otherwise indicated.

ASPECTS, Alberta Stroke Program Early Computed Tomography Score; ICA, internal carotid artery; M1, middle cerebral artery; mTICl, modified Thrombolysis in
Cerebral Infarction; OR, odds ratio; Cl, confidence interval; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; IV-tPA, intravenous
tissue plasminogen activator.

*Adjustment factors: age, admission NIHSS, location of occlusion, ASPECTS, onset to groin, IV-tPA, and procedure duration; "Neurological improvement was
defined as 4-points or more improvement on NIHSS.

dence for beneficial effect of MT in LVO patients with low AS-
PECTS. In a large, multicenter, retrospective series, Almallouhi
et al."” demonstrated that more than 1 in 5 patients presenting
with an ASPECTS of 2 to 5 achieved 90-day functional indepen-
dence after MT, and a favorable outcome was nearly five times
more likely for patients with low ASPECTS who had successful
recanalization. This functional recovery was similarly found in
patients presenting in both the early and extended windows. Al-
together, current evidence demonstrates that patients with low
ASPECTS can have a good functional recovery following success-
ful thrombectomy.

Beyond mTICI 2b, the additional positive impact on outcome
for achieving mTICI 2¢/3 among small core patients has been
emphasized in the literature and has led practitioners to strive
to maximize the post-thrombectomy recanalization grade. Early
recommendations considered achieving mTICI of 2b or higher to
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be a successful recanalization and did not necessarily recommend
increasing the number of thrombectomy attempts to achieve an
mTICl 2¢/3 if a grade of 2b had already been achieved."” How-
ever, a recently published meta-analysis identified an incremen-
tal association between mTICl score and clinical outcome, em-
phasizing the importance of maximizing recanalization grade
to greater than 2b if possible.”® More recent data from a large
multicenter registry further confirmed this notion and reported
a positive, continuous relationship between recanalization grade
and functional outcomes, with an extended thrombolysis in cere-
bral infarction of 3 leading to the best outcome.* In our study, we
found similar degree of benefit of mTICI 2¢/3 compared to mTICI
2b in patients with low ASPECTS. Whether additional passes or
adjunct therapy such as intra-arterial thrombolysis should be con-
sidered to achieve complete recanalization is yet to be answered.

The role of thrombectomy attempts on procedural complica-
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Multivariate regression analysis for predictors of 90-day mRS 0-3

Characteristic OR 95% Cl P

Age 0.95 0.92-0.97 <0.01
Female sex 0.55 0.27-1.08 0.09
Admission NIHSS 0.91 0.86-096  <0.01
mTICl 2¢/3 2.14 1.07-4.41 0.04
ASPECTS 1.1 0.77-1.64 0.60
[V-tPA use 1.09 0.51-2.28 0.80
ICA occlusion 0.63 0.31-1.28 0.20
Time for symptoms onset to groin 1.00 1.00-1.00 0.20

puncture (min)
Procedure duration (min) 1.00 0.98-1.01 0.40
mRS, modified Rankin Scale; OR, odds ratio; Cl, confidence interval; NIHSS,
National Institutes of Health Stroke Scale; mTICI, modified Thrombolysis in
Cerebral Infarction; ASPECTS, Alberta Stroke Program Early Computed To-

mography Score; IV-tPA, intravenous tissue plasminogen activator; ICA, in-
ternal carotid artery.

tions and outcome has been thoroughly assessed and reported
in the literature. Several studies have demonstrated a negative
impact on outcomes following multiple thrombectomy attempts
with best outcomes occurring in patients requiring only one at-
tempt.”****** Even among patients with failed recanalization
(mTICI 0), more than two attempts were associated with a worse
clinical outcome, demonstrating the harmful effect of multiple
thrombectomy attempts.” Ultimately, neurointerventionalists are
left with the goal of optimizing post-thrombectomy recanaliza-
tion grade with as minimal amount of attempts as possible, with
the knowledge that greater than two attempts has a potentially
harmful effect on patient outcomes, but also knowing that suc-
cessful recanalization is the only chance the patient has to re-
store neurologic function.

In the setting of patients with LVO and low ASPECT that un-
dergo thrombectomy, the clinical significance of an mTICl grade
of 2b versus 2¢/3 is not well defined, and the role of balancing
thrombectomy attempts to achieve a maximal recanalization
grade as demonstrated by previous data in cohorts of patients
with high mTICI grades, may not apply to patients with low AS-
PECT. This study demonstrates that patients with an ASPECT of
2-5 that achieved a recanalization grade of mTICI 2¢/3 had a
significantly higher rate of achieving a good functional outcome
of mRS of 0-3 at 90 days compared to the mTICl 2b cohort. Fur-
thermore, a subgroup analysis demonstrated that this clinical
significance was not maintained when comparing the mTICI 2¢
cohort to mTICI 3.

While these two cohorts were well matched, as shown by the
comparable baseline characteristics, there were interesting peri-
procedural differences that are worth noting. Primarily, the me-
dian number of thrombectomy attempts seen on the mTICI 2b
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cohort of 3 was significantly higher than the mTICI 2¢/3 cohort
of 2. Additionally, the procedural duration was significantly higher
in the mTICI 2b. This increase in attempts observed could be a
consequence of a more complex pathology or anatomy present
in the mTICl 2b group that was not accounted for in this analy-
sis that is impacting the difference in number of thrombectomy
attempts and functional outcome. This undefined variable could
also be the driver of the difference seen in procedural duration
time. Nonetheless, even after adjusting for age and location of
occlusion, the mTICI 2¢/3 group still demonstrated better func-
tional outcomes.

Importantly, the rates of both any intracerebral hemorrhage
and sICH were similar between the two cohorts. Given the higher
rates of post-thrombectomy intracerebral hemorrhage associ-
ated with successful recanalization in patients with low ASPECTS
compared to patients with high ASPECTS, it was important to
determine whether a higher mTICl grade similarly was associated
with a higher rate of hemorrhage in patients with low ASPECTS.
This study provides evidence that an mTICl of 2¢/3 is associated
with improved functional outcome at 90 days without any asso-
ciated difference in post-thrombectomy intracerebral hemorrhage.

There are several limitations in this study that must be noted.
Primarily, as this is a retrospective, observational study, causal-
ity cannot be concluded, and further randomized control trials
must be performed to further assess the role of mTICI score on
patient outcomes. Additionally, as this is a multicenter study,
there is likely heterogeneity in the periprocedural management
of the patients in this study. Moreover, as the ASPECTS and mTICI
scores were calculated by the investigators at the sites included
in this study, there may be interrater variance. Lastly, this study
did not include data regarding diffusion imaging. Future studies
will benefit from both interrater reliability protocols and incor-
poration of perfusion and diffusion imaging data.

Conclusions

This large multicenter study provides evidence that the degree
of successful recanalization in patients with low ASPECTS on
presentation that undergo thrombectomy for LVO of the anteri-
or circulation correlates with 90-day good functional outcome.
A recanalization grade of mTICI 2¢/3 resulted in greater likeli-
hood of good outcome compared to mTICI 2b, without a trade-
off of higher rates post-procedure hemorrhage. While further
studies are necessary to validate these findings, it is recommend-
ed that a post-thrombectomy recanalization grade mTICI grade
of 2¢/3 is recommended in patients with low ASPECTS.
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