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Abstract

Endovascular Thrombectomy (EVT) as first-line treatment of patients with large core ischemic infarct is a subject of debate.
A systematic literature search was conducted in four electronic databases for randomized control trials (RCTs) comparing
EVT to best medical treatment (BMT) for large core infarcts (ASPECTS <5). Relevant studies were added after screening
for titles, abstracts, and complete text. Meta-analysis was performed. The continuous outcomes were analyzed using the
standardized mean difference (SMD) and 95% CI, while the binary outcomes were analyzed using the risk ratio (RR) and 95%
confidence interval (CI). A funnel plot was used to visually evaluate publication bias, and if feasible, Egger's test was used to
validate. We included 1918 patients from six RCTs that compared EVT plus BMT and BMT alone in patients with large core
infarct due to large vessel occlusion in the anterior circulation. There were 946 patients in the EVT group and 972 patients in
the BMT group. The one-year outcomes are available for 314 patients in the EVT group and 292 patents in the BMT group
from two RCTs. EVT group had statistically significant higher rate of 90-day mRS 0-1 (RR=3.1, P-value <0.0001), mRS
0-2 (RR=2.64, P-value <0.0001), mRS 0-3 (RR =1.80, P-value <0.0001), lower 90-day mean mRS score (SMD =-0.29,
P-value <0.0001), lower 90-day mortality rate (RR=0.85, P-value=0.015), and greater early neurological improvement
(RR=2.16, P-value <0.00001) compared to the BMT group. However, the rates of symptomatic intracerebral hemorrhage
(sICH) (RR=1.76, P-value=0.01) and any ICH (RR=2.18, P-value <0.00001) were higher in EVT group. Our finding
showed that EVT plus BMT led to in an absolute improvement of 5%, 12%, and 16% in 90-day mRS 0-1, 0-2, and 0-3,
respectively. In addition, patients in EVT plus BMT group had a 3% increased probability of experiencing sSICH and were
32% more susceptible to any ICH. Moreover, the one-year mRS 0-2 (RR =2.16, P-value <0.00001) and mRS 0-3 (RR=1.80,
P-value <0.0001) was significantly favor the EVT plus BMT over BMT alone. Although, the one-year mortality rate was
not significantly differed between two groups (RR=0.91, P-value=0.31). There was no statistically significant difference
observed between the EVT plus BMT group and the BMT group concerning new stroke, decompressive craniectomy, and
serious adverse events. Combined data from six RCTs shows that EVT plus BMT provides significantly better short- and long-
term functional outcomes with minimal increase in symptomatic hemorrhage over BMT in patient with large core infarcts.
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Introduction

Endovascular thrombectomy (EVT) plus best medical treat-
ment (BMT) has been considered as a therapeutic option
in individuals with acute ischemic stroke (AIS) with large
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vessel occlusion and is associated with more favorable out-
comes compared to BMT alone [1, 2]. EVT is indicated in
patient presentation within six hours of stroke onset and a
National Institutes of Health Stroke Scale score (NIHSS)
and an Alberta Stroke Program Early CT Score (ASPECTS)
of > 6 [2—4]. Therefore, the mentioned criteria indicate that
EVT should only performed in small to medium-sized
infarcts [4].

Nevertheless, previous exclusion criteria for EVT
are actively being challenged with the expansion of
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indications. First, the time window was expanded
from 6 to 24 h for patients fulfilling advanced imag-
ing criteria [3]. Several ongoing RCTs are evaluating
the potential of EVT for patients with distal occlusions
(DISTALS: NCT06034847) and low NIHSS (MOSTE:
NCT03796468 and ENDO-LOW: NCT04167525). The
next boundary is the interventional treatment of patients
with large infarcts (ASPECTS of < 6). Application of
EVT is generally avoided in the setting of large-core
infarcts due to concern of symptomatic intracranial hem-
orrhage (sICH) will minimally benefit. According to the
presence of limited data in the literature, the feasibility
and efficacy of EVT in these patients remains unclear
[1, 4]. Several recent randomized control trials (RCTs)
have investigated the feasibility and safety of EVT plus
BMT in large-core ischemic infarcts [4-8]. These studies
demonstrated that EVT plus BMT was associated with
favorable outcomes and was superior to BMT alone in
the management of patients presenting with large-core
ischemic infarcts [4-8].

Due to this underrepresented application of EVT in the
management of large-core ischemic infarcts and questions
of generalizability, we performed a systematic review and
meta-analysis of high-quality RCTs to assess the effec-
tiveness and practicability of EVT plus BMT versus BMT
alone in patients with large-core ischemic infarcts.

Methods
Methodology and inclusion criteria

We performed a PRISMA guided literature search up
to February 2024. A comprehensive search of all peer-
reviewed articles and abstracts was conducted using
PubMed/Medline, Google Scholar, Web of Science, and
Scopus for RCTs comparing EVT and BMT in patients
with large core ischemic infarct (low ASPECTS). The
MeSH phrases "Large core", "Acute Ischemic Stroke",
"Cerebrovascular Accident", "Endovascular Thrombec-
tomy", and "Randomized Controlled Trial" were used in
conjunction.

Two investigators (AM and BHK) separately evalu-
ated the title and abstracts of articles and one investigator
(AA) assessed the full-text of articles that were consid-
ered to be eligible. One investigator (BHK) performed
manual collection of the required data. The extraction
of variables was focused on presenting symptoms and
patient characteristics (age, gender proportion, and past
medical history), and outcomes (90-day Mortality, Func-
tional Outcome, sICH, Any ICH, Decompressive Craniec-
tomy, Serious Adverse Event, and New Stroke).

@ Springer

Statistical analysis

We performed a meta-analysis of EVT compared to BMT.
Binary outcomes were analyzed and reported through the
risk ratio (RR) and 95% confidence interval (CI). The
heterogeneity of results among the included studies was
examined using Cochrane’s Q-test and the 12 statistic.
The common-effects (fixed-effect) model was used for
outcomes without significant heterogeneity, while the
random-effects model was used for outcomes with sig-
nificant heterogeneity. Heterogeneity was assessed through
visual inspection of the forest plots and measured using
the I2 and chi-square (x2) tests. The x 2 test was employed
to determine the presence of significant heterogeneity,
while the 12 test was utilized to quantify the magnitude of
heterogeneity, if present. The interpretation of the 12 test
followed the recommendations provided by the Cochrane
Handbook (Part 2, Chapter 9). For testing statistical het-
erogeneity, a significance level (x) below 0.1 was con-
sidered indicative of significant heterogeneity, as recom-
mended by the Cochrane Handbook. Publication bias was
visually assessed with a funnel plot and confirmed by
Egger’s test if possible. All p-values were two-sided, and
a p-value < 0.05 was considered statistically significant.
Also, statistical significance was assessed in alliance with
confidence interval range. The analysis was conducted
using RevMan Software.

Results
Literature review the and risk of bias assessment

182 studies were found in our systematic search; duplicates
were eliminated, leaving 98 studies. Six studies qualified
for full-text screening after passing the title and abstract
screening. Six papers were included in final examination
and qualified for quantitative synthesis following a thor-
ough evaluation. Additionally, no additional publications
were included after a manual check of the listed studies'
referenced sources. The research selection process flow-
chart is displayed in PRISMA flow diagram in Fig. 1
(Table 1).

Study characteristics

We included 1918 patients from 6 RCTs that compared
EVT plus BMT and BMT alone among patients with large
core ischemic infarct. There were 946 patients in EVT
group and 972 patients in BMT group. The summary
of demographic and clinical characteristics of included
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Table 2 Demographic and

. . Variable EVT plus BMT group BMT group (n=972)
Clll’ll.Cal summary of included (n=946)
studies
Patient age, mean (SD), y 69.6 (22.0) 69.1 (22.7)
Females, % (n/All) 268/635 (44.1%) 266/659 (40.3%)
Previous ischemic stroke, % (n/All) 91/613 (14.7%) 90/599 (15%)
IV tPA usage, % (n/All) 265/946 (28%) 254/972 (26.1%)
ASPECTS score at admission, mean (SD) 3.6 (1.7) 3.7(1.2)
NIHSS at admission, mean (SD) 18.5 (10.9) 17.7 (11.2)
Anesthesia, % (n/All)
General 242/530 (45.7%) NA
Conscious Sedation 180/530 (34%) NA
Local 107/230 (46.5%) NA
Vessel occlusion location
M1 390/630 (61.9%) 391/617 (63.3%)
M2 9/630 (1.4%) 14/617 (22.7%)
MCA+ACA 1/125 (0.8%) 1/128 (0.8%)
ICA 250/630 (39.7%) 230/617 (37.3%)
Tandem lesion 83/400 (20.8%) 63/392 (16%)
mRS score at 90 days, % (n/All)
0 13/669 (2%) 1/696 (0.1%)
1 36/669 (5.4%) 16/696 (2.3%)
2 88/669 (13.2%) 36/696 (8.8%)
3 128/669 (19.1%) 87/696 (12.5%)
4 135/669 (20.2%) 151/696 (21.7%)
5 771669 (11.5%) 135/696 (19.4%)
Vascular injury, % (n/All)
Arterial dissection 15/509 (2.9%) NA
Arterial perforation 15/509 (2.9%) NA
Vasospasm requiring treatment 13/408 (3.1%) NA
Pseudoaneurysm 1/101(1%) NA
Embolization in new territory 11/331 (3.3%) NA
Other 2/178 (1.1%) NA
Type of thrombectomy technique
ADAPT 71/634 (11.1%) NA
Stent retriever 251/634 (39.6%) NA
Both 206/634 (32.4%) NA

ASPECTS Alberta stroke program early CT score; NIHSS National Institutes of Health Stroke Scale; mRS
modified Rankin Score; /V-tPA Intravenous tissue-type plasminogen activator; ADAPT A direct aspiration
first pass technique; MCA Middle cerebral artery; /CA Internal carotid artery; ACA Anterior cerebral artery

patients are shown in (Table 2). The middle cerebral
artery was the most prevalent artery in both groups. A
majority of patients in EVT group underwent local anes-
thesia. Successful revascularization was achieved in 82%
(519/633) of patients and stent retriever was the most
common technique employed in the EVT group. The rate
of procedure-related vascular injury was 11.2% (57/509).
Distal embolization occurred in 7.6% (27/355) and 15.6%
(20/128) of patients in the EVT group and BMT group,
respectively. The incidence of arterial access-site compli-
cations was 2.8% (5/178). Some data on demographic for
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LASTE and TESLA were missed as these were abstract

presentations only.

Short-term functional outcomes

90-day mRS 0-1

The proportion of patients with mRS 0-1 at three months
was statistically significant higher in the EVT group ver-
sus the BMT group [7.6% (59/776) vs 2.4% (19/771),
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Identification of studies via databases and registers

[ Identification of studies via other methods ]
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Fig. 1 PRISMA study selection flow chart

(RR=3.1, 95% CI (1.86—5.13), P-value <0.0001)],
Fig. 2A. No statistically significant heterogeneity was
found so the Fixed effect model was implicated (I =0%,
P-value=0.87). The funnel plot of the outcome is attached
on Supplementary Fig. 2A.

90-day mRS 0-2

The incidence of patients with mRS 0-2 at three months was
statistically significant greater in the EVT group versus the
BMT group [19.3% (180/931) vs 7.3% (68/922), (RR =2.64,
95% CI (2.03-3.43), P-value < 0.0001)], Fig. 2B. No statisti-
cally significant heterogeneity was found so the Fixed effect
model was implicated (I2 =0.1%, P-value=0.41). The funnel
plot of the outcome is attached on Supplementary Fig. 2B.

90-day mRS 0-3

The proportion of patients with 90-day mRS 0-3 was sig-
nificantly higher in the EVT group versus the BMT group
[36.4% (343/942) vs 20% (188/935), (RR=1.80, 95% CI
(1.55-2.1), P-value < 0.0001)], Fig. 2C. No statistically
significant heterogeneity was found so the Fixed effect

model was implicated (I>=35%, P-value =0.19). The
funnel plot of the outcome is attached on Supplementary
Fig. 2C.

Mean mRS score at three months

The mean mRS score at three months was significantly
higher in the EVT group compared to the BMT group [4.3
(2.2) vs 5.3 (1.4), (SMD =-0.29, 95% CI (-0.4—-0.17),
P-value < 0.0001)], Fig. 2D. No statistically significant
heterogeneity was found so the Fixed effect model was
implicated (I>=33%, P-value =0.22).

Early neurological improvement

Early neurological improvement was defined as a reduc-
tion of >4 points in the NIHSS score from baseline to
24 h after presentation. The incidence was significantly
higher in EVT group compared to the BMT group [21.4%
(90/420) vs 10% (41/414), (RR=2.16, 95% CI (1.54-3.04),
P-value <0.00001)], Fig. 2E. No statistically significant
heterogeneity was found so the Fixed effect model was
implicated (I =32%, P-value =0.23). The funnel plot of
the outcome is attached on Supplementary Fig. 2D.
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90-day mortality

The 90-day mortality was statistically significantly
lower in EVT group versus BMT group [31% (295/938)
vs 37% (343/933), (RR=0.85, 95% CI (0.81-1.07),
P-value=0.015)], Fig. 2F. No statistically significant
heterogeneity was found so the Fixed effect model was
implicated (I>=44.6%, P-value =0.1). The funnel plot of
the outcome is attached on Supplementary Fig. 2E.

A Forest Plot for 90-day mRS 0-1.

Long-term functional outcomes
One-year mRS 0-2

The proportion of patients with mRS 0-2 was significantly
higher in the EVT group versus the BMT group [22.9%
(72/314) vs 5.8% (17/292), (RR=3.94, 95% CI (1.55—2.8),
P-value <0.0001)]. No statistically significant heterogeneity
was found so the Fixed effect model was implicated (I2 =0%,
P-value=0.85).

Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
ANGEL-ASPECT 26 219 8 222 418% 3.29[1.53; 7.12] —.—
SELECT2 11 177 3 171 16.1% 3.54[1.01;12.48] ——
RESCUE-Japan LIMIT 5 94 3 94 158% 1.67[0.41; 6.78] =
LASTE 7 159 3 165 155% 2.42[0.64; 9.20] =
TENSION 10 127 2 119 10.9% 4.69[1.05;20.94] =
Total (95% CI) 776 771 100.0% 3.09 [1.86; 5.14] i
Heterogeneity: Tau® = 0; Chi® = 1.24, df = 4 (P = 0.87); 1> = 0% ' ' ' '
0.1 051 2 10
Favrous [BMT] Favrous [EVT]
B Forest Plot for 90 day mRS 0-2.

) EVT BMT Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
ANGEL-ASPECT 66 219 25 222 36.5% 2.68[1.76; 4.08] -'
SELECT2 36 177 12 171 17.9% 2.90[1.56; 5.38] —I—
RESCUE-Japan LIMIT 14 94 7 94 10.3% 2.00[0.85; 4.73] T
LASTE 21 159 8 165 11.5% 2.72[1.24; 5.97] —a—
TESLA 22 152 13 148 19.3% 1.65[0.86; 3.15] i
TENSION 21 124 3 122 4.4% 6.89[2.11;22.49] -
Total (95% Cl) 925 922 100.0% 2.64[2.03; 3.43] .

Heterogeneity: Tau® < 0.0001; Chi? = 5.00, df = 5 (P = 0.42); I> = 0% ' ' ' ‘

0.1 051 2 10
Favrous [BMT] Favrous [EVT]

C Forest Plot for Independent Ambulation at 90 days.

EVT BMT Risk Ratio Risk Ratio

Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
ANGEL-ASPECT 108 230 75 225 40.1% 1.41[1.12;1.77] S =
SELECT2 67 177 32 171 172% 2.02[1.40;2.91] —m—
RESCUE-Japan LIMIT 31 100 15 104 7.8% 2.15[1.24;3.73] ——
LASTE 53 159 21 165 10.9% 2.62[1.66;4.13] -
TESLA 45 152 29 148 155% 1.51[1.00;2.27] -
TENSION 39 124 16 122 85% 2.40[1.42;4.08] ——
Total (95% Cl) 942 935 100.0% 1.80 [1.55; 2.10] —
Heterogeneity: Tau® = 0.0259; Chi® = 9.43, df = 5 (P = 0.09); I° = 47%

0.5 1 2

Favrous [BMT] Favrous [EVT]

Fig.2 Forest plot for short-term functional outcomes. A Forest plot
for 90-day mRS 0-1. B Forest plot for one-year mRS 0-2. C Forest
plot for independent ambulation at 90 days. D Forest Plot for Mean
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mRS score at three months E Forest plot for early neurological
improvement. F Forest plot for 90-day mortality
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D Forest Plot for Mean mRS score at three months

EVT BMT

Study Mean SD Total Mean SD Total

Weight

Std. Mean Difference Std. Mean Difference

ANGEL-ASPECT 3.60 2.2000 219 4.00 2.2000 222

SELECT2 4.30 2.2000 178 5.00 2.2000 174
TENSION 4.30 2.2000 125 5.30 2.2000 128
Total (95% CI) 522 524

E Forest Plot for Early Neurological Improvement.

42.5%
33.6%
23.9%

100.0%
Heterogeneity: Tau® = 0.0059; Chi’ = 3.00, df = 2 (P = 0.22); I* = 33%

IV, Fixed, 95% CI IV, Fixed, 95% ClI
-0.18 [-0.37; 0.01] —Hl—

-0.32[-0.53; -0.11] —
-0.45[-0.70;-0.20] —M——
029[-0.41;-0171 ﬁ S

-06-04-02 0 02 04 06
Favrous [BMT] Favrous[EVT]

EVT BMT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
RESCUE-Japan LIMIT 3 94 9 94 21.8%  344[1.74 683 —_—
SELECT2 20 174 13 172 316%  1.52[0.78, 2.96] ——
TESLA 39 152 19 148 466%  2.00[1.21,3.29] ——
Total (95% CI) 420 414 100.0%  2.16 [1.54, 3.04] e
Total events a0 41
Heterogeneity: Chi*= 2.94, df= 2 (P = 0.23); F= 32% 012 0:5 é %
Test for overall effect: Z2=4.43 (P = 0.00001) ’ Favouré [BMT] Favours [EVT]
F Forest Plot for 90-day Mortality.
EVT BMT Risk Ratio Risk Ratio
Study Events Total Events Total Weight MH, Fixed, 95% CI MH, Fixed, 95% CI
ANGEL-ASPECT 50 230 45 225 13.3% 1.09[0.76; 1.56] —
SELECT2 68 177 71 171 21.1% 0.93[0.72; 1.20] ——
RESCUE-Japan LIMIT 18 100 24 102 6.9% 0.76[0.44;1.32] =
LASTE 57 159 91 165 26.0% 0.65[0.51;0.83] —I—;
TESLA 53 150 49 147 144% 1.06[0.77;1.45] —
TENSION 49 122 63 123 18.3% 0.78[0.59; 1.03] +
Total (95% CI) 938 933 100.0% 0.86 [0.76; 0.97] ot
Heterogeneity: Tau® = 0.0170; Chi® = 9.02, df = 5 (P = 0.11); 1> = 45% ‘ ‘
0.5 1 2
Favrous [EVT] Favrous [BMT]

Fig.2 (continued)

One-year mRS 0-3

The rate of patients with mRS 0-3 was significantly higher
in the EVT group versus the BMT group [35.7% (112/314)
vs 17.1% (50/292), (RR=2.1, 95% CI (1.55—2.8),
P-value <0.0001)]. No statistically significant heteroge-
neity was found so the Fixed effect model was implicated
(I’=0%, P-value =0.85).

One-year mortality rate

The mortality rate was non-significantly lower in the
EVT group versus the BMT group [44.9% (141/314)
vs 49% (143/292), (RR=0.91, 95% CI (0.77 — 21.08),
P-value=0.31)]. No statistically significant heterogene-
ity was found so the Fixed effect model was implicated
(I>=0%, P-value =0.47).
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Complications and safety outcomes
Symptomatic intracerebral hemorrhage

The prevalence of sICH was statistically significantly
higher in the EVT group versus the BMT group [5.6%
(52/932) vs 3.2% (30/940), (RR=1.76, 95% CI (1.14—
2.7), P-value=0.01)], Supplementary Fig. 1A. No statisti-
cally significant heterogeneity was found so the Fixed effect
model was utilized (I>=0%, P-value =0.8). The funnel plot
of the outcome is attached on Supplementary Fig. 2F.

Any intracerebral hemorrhage

The proportion of patients had any ICH within 48 h was statisti-
cally significantly in the EVT group compared with the BMT
group [53.6% (171/319) vs 21.9% (71/324), (RR=2.18, 95%
CI (1.85-2.57), P-value <0.00001)], Supplementary Fig. 1B.
No statistically significant heterogeneity was found so the
Fixed effect model was implicated (’=38%, P-value=0.19).
The funnel plot of the outcome is attached on Supplementary
Fig. 2G.

New stroke

Recurrence of (New) cerebral infarction was non-signif-
icantly lower in EVT group versus BMT group [6.2%
(25/403) and 7.4% (30/404), (RR=0.85, 95% CI (0.51-1.40),
P-value=0.52)], Supplementary Fig. 1C. No statistically sig-
nificant heterogeneity was found so the Fixed effect model
was implicated (’=0%, P-value=0.95). The funnel plot of
the outcome is attached on Supplementary Fig. 2H.

Serious adverse event

The rate of at least one serious adverse event non-signif-
icantly higher in EVT group and BMT group, [45.4%
(207/456) and 43.5% (198/455), (RR=1.06, 95% CI
(0.83-1.35), P-value=0.63), Supplementary Fig. 1D. Sta-
tistically significant heterogeneity was found so the Random
effect model was implicated (I>=80%, P-value=0.002).
Sensitivity analysis was conducted to resolve the sig-
nificant heterogeneity; however, it was not successful,
so the random-effect model was implemented. The fun-
nel plot of the outcome is attached on Supplementary
Fig. 2I.

@ Springer

Decompressive craniectomy

The number of patients underwent the decompressive
craniectomy did not significantly differ between the EVT
group and the BMT group [8.1% (36/444) vs 6.9% (31/452),
(RR=1.18, 95% CI (0.75-1.88), P-value=0.47)], Supple-
mentary Fig. 1E. No statistically significant heterogene-
ity was found so the Fixed effect model was implicated
(I>=29%, P-value =0.25). The funnel plot of the outcome
is attached on Supplementary Fig. 2J.

Quality assessment

The quality of included studies was assessed using the
Cochrane a revised tool for assessing the risk of bias in
randomized trials (RoB2). The risk of bias was low among
all RCTs included in the study. However, because of the
TESLA and LASTE is not officially published we cannot
evaluate the risk of bias of this trial. A detailed summary
of risk of bias assessment is available in Supplementary
Appendix 2.

Discussion

The current systematic review and meta-analysis included
6 RCTs encompassing approximately 1594 patients investi-
gating the impact of EVT with BMT versus BMT alone in
patients who presented with large core infarct due to large
vessel occlusion (LVO). The findings demonstrated that the
EVT group had statistically significant higher rate of better
functional outcome (mRS 0-1, mRS 0-2, and mRS 0-3) at
three months, lower 90-day mean mRS score, lower 90-day
mortality rate, and greater early neurological improvement.
Though the rate of sICH and any ICH were significantly
higher in EVT group, there was only an increase of approxi-
mately 2% in symptomatic hemorrhage. The one-year func-
tional outcome (mRS 0-2 and mRS 0-3) at one year were
significantly higher in EVT group compared with BMT
group. There were no statistically significant differences
observed between the EVT group and the BMT group con-
cerning one-year mortality rate, new stroke, decompressive
craniectomy, and serious adverse events. Trends favored the
EVT across several of these endpoints.

Our findings support the results of previous meta-
analyses demonstrating that EVT is safe and superior for
improving functional outcomes in patients with large infarcts
[9-11]. The majority of these meta-analyses included obser-
vational studies with high data heterogeneity (especially in
imaging modality), due predominance of single-arm and
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single-center studies and thus considerable risk of bias.
Furthermore, some of the studies included patients with an
ASPECT score of 5 or a low ASPECT score (0—4), which
potentially weakens reported results. Moreover, our study
included the TENSION [8] and LASTE [12] trials and long-
terms outcomes, which initially demonstrated a significant
benefit in survival with EVT. The current study provides
the largest sample size (six RCTs) and importantly more
detailed functional and safety outcomes than two recent
meta-analyses [1, 2].

Quantification of infarct core volume for patient selection
in the majority of RCTs is based either on MRI (diffusion-
weighted sequence) [4] or CT perfusion imaging and a spe-
cialized post-processing software [4—7]. The TENSION [8]
and TESLA [5] trials employed visual assessment of infarct
size on unenhanced CT augmented with CTA to demonstrate
the location of vascular occlusion, which is the most com-
monly used imaging technique globally for stroke manage-
ment [13, 14].

Our finding indicated that EVT plus BMT led to in an
absolute improvement of 5%, 12%, and 16% in excellent
functional outcome, independent functional outcomes, and
ability to walk independently at 90 days, respectively. Moreo-
ver, one-year functional outcomes was significantly higher
in the EVT group compared with the BMT group [5, 15].
Although the 90-day mortality rate was lower in the EVT
group in all except two RCTs (21.7 and 35.3% in EVT versus
20% and 33.3% in BMT) [7, 8], EVT showed an absolute
pooled decrease of 6% in mortality at 90 days. Furthermore,
one-year mortality rate showed pooled decreased of 5%. In the
LASTE trial [12], incidence of patients with critically large
core infarct (56%, ASPECTS 0-2) was about 4 to 13 times
more than other RCTs, nevertheless, they showed significant
benefit of EVT over BMT in mortality rate (36% vs. 55%)
and independent functional outcome at three months (13%
vs. 5%).

The current study shows that EVT was associated with
a substantial revascularization rate of 82% (mTICI 2b/3),
which fits within the typical range of revascularization rates
reported in neuroendovascular literature [4—8]. Nevertheless,
there are still lingering concerns over EVT potentially exac-
erbating the risk of ICH. Our findings revealed that patients
who received EVT had a 3% increased probability of expe-
riencing sICH and were 32% more susceptible to any ICH. It
is unclear if this increase is clinically meaningful. Concern-
ing recurrence or new cerebral infarction within 90 days,
there is no statistically significant difference between two
group (6% vs. 7%). We observed no significant difference
in rate of 90-day decompressive craniotomy between EVT

and BMT. Contrary to TENSION (9% vs. 7%) and ANGEL-
ASPECT (7% vs. 34%), RESCUE-Japan LIMIT (10% vs.
14%) showed a lower rate of 90-day decompressive crani-
otomy in the EVT group than the BMT group.

Although ANGEL-ASPECT revealed a similar occur-
rence of serious adverse events between the two groups,
TENSION reported that 7% of patients in the EVT group
experienced at least one procedure-related adverse event
without any procedure-related mortality. They also showed
a statistically significantly lower rate of at least one seri-
ous adverse event in the EVT group (56% vs. 70%). On the
other hand, RESCUE-Japan LIMIT showed significantly
higher rate of serious events in the EVT group compared
to the BMT group (44% vs. 24%). We showed a compara-
ble non-significant rate of at least one serious adverse event
between the two groups.

SELECT?2 and TENSION demonstrated that patients in
the EVT group had statistically significantly better three-
month quality of life scores than the BMT group [6, 8].
In a trial, one out of ten patients in the EVT group were
discharged to a home, which was approximately twice
the number of patients in the BMT group. Additionally,
the EVT group exhibited a smaller proportion of patients
discharged into hospice (6% vs. 11%) and a lower
in-hospital death rate (24% vs. 25%) compared to the BMT
group [6].

To the best of our knowledge, the current study is the largest
systematic review and meta-analysis that exclusively assessed
all available RCTs. The present study had few study-specific
limitations that need to be acknowledged. First, trials enrolled
a limited number of participants and were stopped prema-
turely. Additionally, our findings indicated that patients in the
BMT group received approximately a similar quantity of IV
tPA compared to the EVT group, which can affect the overall
outcomes of the BMT group. Second, international enrollment
of patients was performed only in two trials, and three other
trials were conducted in Japan, China, and the United States.
Although this difference can lead to some concerns about
the applicability of reported results, our research revealed
neglectable rate of heterogeneity in the analysis. Third, there
is some heterogeneity in the criteria for selecting or exclud-
ing patients in the trials. The homogenous criteria definition
is crucial for upcoming trials to enhance the generalizability
of findings. Last but not least, short-term and one-year results
of TESLA, and LASTE has not yet been formally published,
and data collection of this study is based on reported results
in the abstract presented at the European Stroke Organization
Conference 2023 and International Stroke Conference 2024.

@ Springer
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Conclusion

EVT could be beneficial in patients presenting with large
infarct core. However, there are some safety concerns which
can be resolve with progressive development of thrombec-
tomy devices and techniques.
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