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Background and Aims: Aspiration thrombectomy is an effective method of

recanalizing large vessel occlusion (LVO). However, the efficacy of a direct aspiration

first-pass technique (ADAPT) for recanalization of LVO of different etiologies is not

properly understood.

Methods: The prospectively collected database on ADAPT was reviewed

retrospectively. We defined two groups of enrolled patients: the embolism-related

occlusions (EMB-O) group and the intracranial atherosclerotic stenosis (ICAS)-related

occlusion (ICAS-O) group. Baseline characteristics, procedural variables, and post-

procedural variables were collected. Multivariate logistic regression analysis was used

to identify first-pass recanalization predictors.

Results: Of 114 registered patients, 94 were eligible for this study (51 patients in the

EMB-O group and 43 patients in the ICAS-O group). Achieving successful reperfusion

immediately after direct aspiration was more frequent in the EMB-O group than in the

ICAS-O group (64.71 vs. 27.91%, respectively, p = 0.006), with fewer additional rescue

treatments needed (35.29 vs. 70.09%, respectively, p = 0.001). The EMB-O group also

showed a higher final successful reperfusion rate (96.8 vs. 74.41%, p= 0.006). However,

the 90-day good functional outcomes were not affected by the groups. Independent

predictors of first-pass success of aspiration included the isolated middle cerebral artery

site of occlusion, embolic etiology, and use of larger bore catheters.

Conclusions: The efficacy of ADAPT recanalization approach was better in EMB-O than

in ICAS-O. In case of embolic etiology and the isolated MCA site of occlusion, using a

larger aspiration catheter for direct aspiration thrombectomy may be reasonable.

Keywords: etiology, endovascular treatment, mechanical thrombectomy, embolism, intracranial atherosclerotic

stenosis, stroke
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INTRODUCTION

A direct aspiration first-pass technique (ADAPT) as first-
line therapy for stroke thrombectomy has shown non-inferior
functional outcome at 90 days compared with stent retriever
first-line thrombectomy (1). However, the efficacy of aspiration
thrombectomy as a first-line approach for the recanalization
of large vessel occlusions (LVOs) of different etiologies is not
properly understood. There have been only a few studies about
the endovascular treatment (EVT) of intracranial atherosclerotic
stenosis (ICAS)-related LVO (ICAS-O) (2). They revealed that
mechanical thrombectomy (MT) with a stent retriever or
contact aspiration was less effective and more time-consuming
in ICAS-O than in embolic LVO (EMB-O). In this study, we
aimed to evaluate the efficacy of using ADAPT in LVO of
different etiologies.

MATERIALS AND METHODS

Study Populations
We performed a retrospective analysis of our prospectively
gathered EVT database of patients with acute ischemic stroke
(AIS). The intention was to identify patient cohorts in whom
aspiration had been used as a first-line EVT approach in the
anterior and posterior circulation (internal carotid artery, middle
cerebral artery M1 andM2 segments, basilar artery, and vertebral
artery in the V4 segment) and in whom the etiology of occlusion
was identified. The database included all patients who presented
with AIS due to LVO and who were treated with EVT between
January 1, 2018, and June 30, 2020. The inclusion criteria were
as follows:

• patients with intracranial large artery occlusions;
• underlying etiology classified as ICAS or embolism; and
• the onset time was defined as time from symptom onset to

puncture ≤ 24 h. The onset time was defined as the last time
when patient was still well.

Exclusion criteria encompassed the following:

• the etiology of LVO was classified as dissection, chronic
total occlusion, moyamoya disease, vasculitis, or
undetermined; and

• patients referred for pre-onset modified Rankin Scale (mRS)
score > 2.

Patient demographics, comorbidities, premorbid functional
status, conventional vascular risk factors, and laboratory findings
assessed during admission, National Institutes of Health Stroke
Scale (NIHSS), arterial occlusion site and lateralization, time
from onset to puncture, Alberta Stroke Program Early CT Score
(ASPECTS), intravenous thrombolysis before MT, angiographic,
the number of passes with the aspiration device, time from
puncture to reperfusion, and clinical data were collected. The
location of initial occlusion site was determined using baseline
computed tomography angiography or digital-subtraction
angiography (DSA). Reperfusion performance was evaluated
using the modified Thrombolysis in Cerebral Infarction grade

(mTICI) grade (3). Successful reperfusion was defined as
mTICI grade 2b or higher. First attempt recanalization (FAR)
was defined as successful recanalization at the first attempt
(4). All patients had a computed tomography (CT) at the
end of the procedure and a CT or magnetic resonance image
(MRI) scan 24 h after treatment onset to assess hemorrhagic
complications. Intracerebral hemorrhages were classified in
accordance with the European Cooperative Acute Stroke Study
criteria (5). Subarachnoid hemorrhage (SAH) was classified
using the modified Fisher scale (6). Symptomatic intracranial
hemorrhage was defined as parenchymal hematoma type 2 using
the ECASS III grading (European Cooperative Acute Stroke
Study) according to imaging at 24 h, associated with an increase
of at least four NIHSS points within 24 h, or resulting in death
(7). New embolism in other vessels was defined as an occlusion
of a previously unaffected non-downstream vascular territory
observed on the angiogram after clot removal.

Endovascular Procedure
In the current study, we divided patients into two groups based
on the etiology of occlusion: the EMB-O group and ICAS-O
group. ADAPTwas used as the first-line approach forMT in both
groups. In brief, a large-bore guide catheter such as aMPA1 0.088
inches (Cordis, USA) or 8-9F balloon guide catheter (Stryker,
CA, USA) was advanced as far safely as possible into the internal
carotid artery for anterior circulation thrombi and to the largest
caliber vertebral artery in the posterior circulation thrombi.
Then, the aspiration catheter was advanced and inserted into
the internal thrombosis, usually over a microcatheter and micro
guidewire. Dual aspiration was applied, and the clot was either
ingested within the catheter or it was affixed at the catheter tip
and then withdrawn under continuous vacuum exerted by a 50
or 60-ml syringe. If aspiration alone failed three times, access was
maintained through the aspiration catheter, and then the second-
line option was considered with the use of a stent retriever.
Rescue treatments were allowed, including angioplasty, intra-
arterial infusion of antithrombotics, and intracranial stenting.
A control angiogram was performed to confirm reperfusion.
Devices were selected at the discretion of neurointerventionalists
based on the consensus of the stroke team.

Etiologic Classification of Target Occlusive
Lesions
The etiology of target LVO was determined by an independent
core laboratory imaging analysis group based on medical
history, angiography, and magnetic resonance imaging. Two
experienced neurointerventionalists who were blinded to patient
identification independently reviewed the clinical and image data
of all the patients to determine the etiology of target LVO,
and an experienced neurologist solved disparities. Interrater
agreement for etiology of LVOs was assessed using Cohen’s
kappa coefficient (Cohen κ). Vasospasm caused by catheter
and uncommon cerebral arterial diseases such as chronic total
occlusion, dissection, and moyamoya disease were excluded.
Etiological identification referred to TOAST criteria (Trial of Org
10172 in Acute Stroke Treatment) (8): if the occluded vessel was
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completely recanalized after primary thrombectomy, the etiology
was classified as embolic occlusion, and a remnant stenosis>50%
was classified as ICAS-O. In addition, the etiology of LVO in
some patients was further evaluated by high-resolution magnetic
resonance vascular wall analysis following MT during admission.
Consequently, the EMB-O and ICAS-O groups were included in
the analyses.

Outcome Measures
The primary outcome was the rate of immediate and final
successful reperfusion (mTICI score of 2b or 3) after the use of
aspiration thrombectomy as the first-line approach; secondary
outcomes included safety issues (procedural complications),
procedural times (onset and femoral puncture to reperfusion),
and 90-day all-cause mortality. Favorable outcome was defined
by an modified Rankin Scale score (mRS) of 0 to 2 as evaluated
by an independent senior vascular neurologist during face-to-
face interviews or via telephone conversations at the 90th day
of follow-up. Otherwise, since the clinical outcome may differ
between the anterior and posterior circulation occlusions, the
occlusion site as a subgroup was also included in the analysis of
clinical outcomes.

Statistical Analysis
Baseline characteristics and outcome measures were compared
using univariate comparison and descriptive statistics. Variables

were expressed as means ± standard deviations, medians
(interquartile ranges), or numbers (percentages). Variables were
compared using a non-parametric alternative for t-test (Mann-
WhitneyU-test) for non-continuous or non-normally distributed
variables, Student’s t-test for continuous variables, and χ

2 test
for categorical variables. Multivariate logistic regression was used
to identify first-pass effect predictors in overall patients. p-values
were two-tailed, and variables were considered significant at the
< 0.05 level. Analysis was performed using PASWstat 18.0 (IBM
Corporation, New York, USA).

RESULTS

From January 2018 to June 2020, a total of 429 patients
were screened for EVT of LVO ischemic stroke. Of these, 114
patients were treated with aspiration thrombectomy as first-
line approach, and they constituted the study sample. Among
them, 94 patients were included in the final analysis. The patient
inclusion flowchart is shown in Figure 1. There was a good
agreement on identification of the etiology of target LVO (Cohen
κ: 0.871) between two independent neurointerventionalists.
Overall, FAR and successful recanalization rates after simple
contact aspiration were achieved in 44.68% (42/94) and
47.87% (45/94) of patients, respectively. The final successful
recanalization rate was 86.17% (81/94).

FIGURE 1 | Patient inclusion flowchart. AIS, acute ischemic stroke; LVO, large vessel occlusion; ACA, anterior cerebral artery.
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Baseline Characteristics
The characteristics of study sample are described in Table 1.

Demographics and comorbidities showed that the risk factors
for atherosclerosis, such as hypertension (74.4 vs. 37.3%; p =

0.001) and diabetes (32.6 vs. 9.8%; p = 0.013), were higher in the
ICAS-O group than in the EMB-O group. The risk factors for
atrial fibrillation in the EMB-O group were much more common
than in the ICAS-O group (72.5 vs. 4.7%, respectively; p< 0.001).
Time from onset to main hospital arrival and puncture time
were shorter in the EMB-O group. Other demographic variables
and comorbidities revealed no significant differences between the
two groups.

Effects of ADAPT for MT
Table 2 summarizes comparative results regarding the treatment.

Successful reperfusion after first pass of aspiration was more
common in the EMB-O group than in the ICAS-O group
(56.86 vs. 30.23%, p = 0.017). Immediate successful reperfusion

after aspiration was achieved more frequently in the EMB-
O group (64.71%) than in the ICAS-O group (27.91%; p =

0.006), as well as the complete reperfusion (mTICI 2C-3) rate
(51.94 vs. 23.26%, p = 0.003). The rate of total switching to
another thrombectomy device was more frequent in the ICAS-
O group than in the EMB-O group (70.09 vs. 35.29%, p =

0.001). As rescue treatments, balloon angioplasty and permanent
stenting were performed more frequently in the ICAS-O group.
Tirofiban/eptifibatide infusion was performed in both groups
with no significant difference.

The final successful reperfusion rate was higher in the EMB-
O group than in the ICAS-O group (EMB-O, 96.8% vs. ICAS-
O, 74.41%; p = 0.006). The time from puncture to final
revascularization was longer in the ICAS-O group.

Intracerebral hemorrhagic transformation of any type and
parenchymal hematoma type 2 occurred at similar rates in the
two groups. The occurrence of new embolism in other vessels
and iatrogenic dissection or rupture were similar between the
two groups.

TABLE 1 | Comparison of baseline characteristics in 94 patients with aspiration thrombectomy as first-line approach.

Variable Overall Embolism-related occlusions ICAS-related occlusions p-values*

No. of patients 94 51 43

Age, years; mean ± SD 68.71 ± 13.33 68.82 ± 13.36 67.28 ± 11.20 0.307

Men 56 (59.6) 27 (52.9) 29 (67.4) 0.224

Hypertension 51 (54.3) 19 (37.3) 32 (74.4) 0.001

Diabetes mellitus 19 (20.2) 5 (9.8) 14 (32.6) 0.013

Dyslipidemia 12 (12.8) 3 (5.9) 9 (20.9) 0.062

Atrial fibrillation 39 (41.5) 37 (72.5) 2 (4.7) 0.000

Cardiovascular disease 18 (19.1) 10 (19.6) 8 (18.6) 1.000

Current smoking 8 (8.50) 4 (7.80) 4 (9.30) 1.000

Site of occlusion

ICA siphon 28 (29.79) 18 (35.29) 10 (23.26) NA

ICA siphon and MCA tandem 16 (17.02) 10 (19.61) 6 (13.95) NA

Middle cerebral artery, M1 20 (21.28) 9 (17.65) 11 (25.58) NA

Middle cerebral artery, M2 4 (4.26) 3 (5.88) 1 (2.33) NA

Basilar artery 18 (19.15) 10 (19.61) 8 (18.60) NA

Vertebral artery 8 (8.51) 0 8 (18.60) NA

Initial NIHSS score, median (IQR) 14.95 (10–25) 15.73 (10–21) 14.30 (10–19) 0.345

ASPECTS, median (IQR) 8.44 (7–10) 8.0 (5–10) 8.91 (8–10) 0.078

Previous use of IV thrombolysis 15 (16.0) 10 (19.6) 5 (11.6) 0.441

Onset-to-door time, min, median (IQR) 256 (120–360) 224 (120–300) 293 (180–390) 0.040

Onset-to-puncture time, min, median (IQR) 353 (201–481) 320 (217–444) 394 (259–513) 0.029

The number of passes with the aspiration device (mean ± SD) 1.11 ± 0.373 1.10 ± 0.300 1.12 ± 0.448 0.815

Use of BGC 11 9 2 NA

Use of larger bore catheters (≥060) 29 23 6 NA

SOFIA PLUS 070 19 16 3 NA

Catalyst 060 8 6 2 NA

NAVIEN 072 2 1 1 NA

HR-MR following MT 19 2 17 NA

Values expressed as n (%) unless otherwise indicated. NA, not applicable; ICAS, intracranial atherosclerotic stenosis; ASPECTS, Alberta Stroke Program Early CT Score; ICA, internal

carotid artery; IQR, interquartile range; IV, intravenous; MCA, middle cerebral artery; NIHSS, National Institutes of Health Stroke Scale; HR-MR, high-resolution magnetic resonance

vascular wall analysis; BGC, balloon guide catheter; MT, mechanical thrombectomy. *p-values calculated using Student’s t-test or Mann–Whitney U-test or χ
2 test, as appropriate.
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TABLE 2 | Procedure details.

Variable Embolism-related

occlusions

(n = 51)

ICAS-related

occlusions

(n = 43)

p-values

Immediate effects following first-line thrombectomy of direct aspiration

mTICI 2b or greater on first

pass of aspiration

29 (56.86) 13 (30.23)* 0.017

mTICI 2c-3 on first pass of

aspiration

27 (51.94) 10 (23.25) 0.003

mTICI 2b or greater after

aspiration

33 (64.71) 12 (27.91) 0.006

Time from groin puncture to

first revascularization, min,

median (IQR)

27 (20–30) 42 (30–60) 0.000

Rescue treatments after

first-line thrombectomy of

direct aspiration

18 (35.29) 31 (70.09) 0.001

Switching to stent retriever

device

18 (35.29) 11 (25.58) 0.429

Balloon angioplasty 1 (1.96) 18 (41.86) 0.000

Permanent stenting 2 (3.92) 10 (23.26) 0.013

Tirofiban/Eptifibatide

infusion

18 (35.29) 25 (58.14) 0.344

Final endovascular treatment results

Final mTICI flow [n (%)]

2b−3 49 (96.8) 32 (74.41) 0.006

0–2a 2 (3.92) 11 (25.58) 0.000

Time from groin puncture to

final revascularization, min,

median (IQR)

42 (29–50) 83 (60–103) 0.000

Complications

Hemorrhage, all types 6 (11.76) 3 (6.98) 0.876

Hemorrhage, PH2 3 (5.88) 2 (4.65) 0.791

SAH, grade 3 or 4 1 (1.96) 1 (2.33) 0.903

New embolism in other

vessels

6 (11.76) 2 (4.65) 0.546

Iatrogenic dissection or

rupture

0 1 (2.33) 0.932

Spasm 3 (5.88) 2 (4.65) 0.791

Data presented as n (%, 95% confidence interval), median (95% confidence interval), n

(%), or mean (SD). mTICI, modified thrombolysis in cerebral infarction; NIHSS, National

Institutes of Health stroke scale; IQR, interquartile range; PH2, parenchymal hematoma

type 2; SAH, subarachnoid hemorrhage. *One patient was treated successfully by

aspiration, but due to re-occlusion after 10min, another round of rescue therapy

was required.

Clinical Outcomes After EVT
There was no significant difference in favorable clinical outcome
at 3 months (Table 3). To investigate the clinical outcome, we
divided patients into two subgroups based on the location of
the occlusion (anterior circulation vs. posterior circulation). The
subgroup analysis showed that the location of the occlusion
did not affect good clinical outcome at 3 months (Table 3,
Figure 2A). However, 90-daymortality in patients with occlusion
in the posterior circulation was higher in the ICAS-O than

TABLE 3 | Clinical outcomes at 90 days after endovascular treatment.

Embolism-

related

occlusions

(n = 51)

ICAS-related

occlusions

(n = 43)

OR (95% CI) p-values

mRS 0–2 at 90 days 24 (47.06) 15 (34.88) 1.659

(0.721–3.821)

0.233

Anterior circulation 18 (35.29) 11 (25.58) 1.587

(0.649–3.879)

0.310

Posterior circulation 6 (11.76) 4 (9.30) 1.064

(0.281–4.022)

0.928

Mortality at 90 days 10 (19.61) 13 (30.23) 0.563

(0.218–1.455)

0.233

Anterior circulation 9 (17.65) 6 (13.95) 1.321

(0.43–4.064)

0.626

Posterior circulation 1 (1.96) 7 (16.28) 0.101

(0.012–0.856)

0.012

Data presented as n (%) or median (IQR). OR, odds ratio; mRS, modified Rankin Scale;

CI, confidence interval; ICAS, intracranial atherosclerotic stenosis.

in the EMB-O group (16.28 vs. 1.96%, p = 0.012; Table 3,
Figure 2B).

Predictors of FAR Using ADAPT
To investigate predictors of FAR, multivariate logistic regression
analysis was applied in all cases of the two groups. Embolic
etiology, isolated MCA occlusion, and the use of larger aspiration
catheters were predictors of FAR (Table 4). Multivariate
logistic regression analysis was applied in all cases of the
two groups.

DISCUSSION

Our study demonstrates that ADAPT is more successful
to achieve full recanalization in embolic LVO compared to
intracranial atherosclerotic stenosis LVO. Additionally, we also
found that independent predictors of FAR of aspiration included
the isolated middle cerebral artery site of occlusion, embolic
etiology, and use of larger bore catheters. Subgroup analysis
showed that trends for the mortality of ICAS-O patients were
higher than those of EMB-O in the posterior circulation.

ICAS is one of the main causes of acute stroke in Asian,
Hispanic, and African populations (9). Furthermore, some
studies have documented that ICAS-O is responsible for
∼12–34% of all causes of LVO in east Asia (2, 10) and
1.9%−5.5% in Western countries (11, 12). It has been shown
that the pathomechanism of ICAS-O is likely due to in situ
thromboocclusion (13). Some studies have shown that stent
retriever thrombectomy for obtaining initial recanalization is
equally effective in ICAS-O and EMB-O, although reocclusion
is frequent after an initial recanalization in ICAS-O (2).
Unlike stent retriever thrombectomy, aspiration first seemed less
effective for the recanalization of ICAS-O (14).

In this cohort, baseline characteristics of the two groups
were different in many risk factors for stroke, such as
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FIGURE 2 | Comparison of clinical outcome at 90 days after a direct aspiration first-pass technique (ADAPT) for the endovascular treatment of stroke in

embolism-related occlusions and intracranial atherosclerotic stenosis-related occlusions in the anterior circulation (A) and in the posterior circulation (B).

hypertension, diabetes mellitus, and atrial fibrillation, which
stems from the fact that the grouping was based on etiology.
It is noteworthy that the onset-to-door time in the ICAS-O
group was much higher than in the EMB-O group. Indeed,
neurologic deficit at onset was mild in some ICAS-O cases,
which, along with insufficient health education, resulted in
delayed visit to hospital. Underlying ICAS was identified in
approximately a third of patients, which is consistent with the
previous reports in Asia (2, 10). The primary outcomes of
this study, immediate (56.86%) and final reperfusion (96.8%)
performance, were better in the EMB-O group. In addition,

time from groin puncture to final revascularization in the EMB-
O group (42min) was significantly lower than in the ICAS-
O group (83min). Interestingly, the higher rescue treatment
(70.09%) involving the use of other devices in the ICAS-
O group matches those from the other reports (40–59.7%)
(2, 14, 15). It is suggested that ICAS-O may require a
different first-line treatment strategy compared with a direct
aspiration thrombectomy.

MT may cause vessel damage, which has been confirmed by
clinical and animal studies (16, 17). In the current study, there
were no inter-group differences in all and severe complications.
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TABLE 4 | Multivariate regression analysis for predictors of first attempt

recanalization of ADAPT.

Variable* OR 95% CI p-values

Age 0.997 0.956–1.039 0.871

Male gender 0.585 0.196–1.743 0.336

Diabetes 1.870 0.487–7.181 0.362

Hypertension 1.201 0.330–4.263 0.777

Hyperlipidemia 0.970 0.207–4.556 0.969

Pre-stroke mRS score 0.753 0.038–14.802 0.753

Baseline NIHSS score 0.939 0.865–1.019 0.133

IV tPA 1.764 0.397–7.846 0.456

Onset-to-puncture time 1.001 0.998–1.004 0.364

Site of occlusion

Isolated MCA 4.506 1.066–19.045 0.041

Isolated VBA 3.5 0.887–13.807 0.074

Isolated ICA 0.560 0.194–0.615 0.284

Tandem occlusions 0.313 0.057–1.721 0.182

Etiology: embolism 3.505 1.031–11.917 0.045

Use of larger bore catheters (≥060) 9.167 2.6–32.322 0.001

*Variables showing statistical significance (p < 0.05) are shown in bold font. ADAPT, a

direct aspiration first-pass technique; IV tPA, intravenous tissue plasminogen activator;

mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; MCA,

middle cerebral artery; VBA, vertebral basilar artery; ICA, internal carotid artery.

However, new embolism to previously uninvolved territory
(8.5%) was more frequent in this study than in previous reports
(1, 14, 15). This may be attributed to the lesser application of the
balloon guide catheter (11.7%), and associated with histological
clot composition.

Despite many disadvantages in the ICAS-O compared
with the EMB-O group, 3-month favorable outcomes and
mortality did not differ between the groups. The enhanced
lateral circulation of atherosclerotic stenosis occlusion and
ischemic preconditioning compared to embolic occlusion may
play crucial roles, as the ASPECTS in the ICAS-O group
was higher than that of EMB-O (8.9 vs. 8.0), indicating
the better collaterals in the ICAS group, though it may
not be statistically significant. Of note, this study included
the patients with posterior circulation LVO. It is not clear
whether revascularization of posterior circulation occlusion can
benefit from EVT (18, 19). Therefore, the clinical outcome
was further analyzed in two subgroups separately (anterior
and posterior circulation groups). To our surprise, although
there was no difference in good outcomes between the
two subgroups, we revealed that mortality was significantly
higher in the posterior circulation subgroup of ICAS-O
than EMB-O. Although the exact mechanism has not been
illuminated, it is likely that shorter recanalization time plays a
role here.

Successful recanalization using ADAPT depends on multiple
factors such as location of the occlusion, vascular anatomy, clot
characteristics, device characteristic, and underlying etiology (4,
20). Previous studies have shown that clots from cardioembolism
had a significantly higher proportion of erythrocyte and
a lower proportion of fibrin compared with those from

large-artery atherosclerosis, and erythrocyte components were
positively related to successful reperfusion (21–23). In our
study, the presence of embolic etiology, isolated MCA occlusion,
and the use of larger aspiration catheters were independent
predictors of FAR with aspiration first-line approach. In
contrast, underlying atherosclerosis has been shown to be
a predictor of unsuccessful recanalization. Given that ACE
catheters have not yet been allowed for application in our
stroke center, we mainly use the Sofia catheter as a primary
aspiration catheter. Sofia catheter is a distal aspiration catheter
with a specific hybrid design. Its braid and coil construction
combines different softness segments with a distal inner
lumen of 0.055–0.070 inches in 5F and 6F Plus versions,
respectively (24). The safety and efficacy of the Sofia aspiration
catheter in a large population with first-line use has been
reported (25). Our experience shows that a large inner lumen
aspiration catheter such as Sofia 6F PLUS (0.070 inches) works
better than a small one. Besides we found that the embolic
etiology of LVO was a positive FAR predictor with direct
aspiration thrombectomy, which may be a useful point for
clinical reference.

The limitations of this study were as follows. First, since this
was a single-center study, the sample size and representativeness
are insufficient. Second, it is difficult to determine whether ICAS
was really the cause of LVO. Although we had collected the clots
in this study, we are not yet providing histopathological analysis
due to technical limitations, which requires further research.
Thus, the diagnosis of underlying ICAS after thrombectomy
mainly depended on the imaging characteristics of the local lesion
during the procedure. Third, we used an unblinded approach
for the evaluation of NIHSS and mRS. At present, due to time
constraints, it is difficult to design a randomized controlled study
based on the etiology of LVO stroke before intervention. Future
prospective and multicentric studies with blinded endpoint
registration are warranted.

CONCLUSIONS

The evaluation of the efficacy of ADAPT showed higher
immediate and final reperfusion in EMB-O than in ICAS-O.
However, there were no significant differences in the 90-day
outcomes between the two etiological groups of LVO. In case
of embolic etiology and isolated MCA site of occlusion, using
a larger aspiration catheter pretreatment for direct aspiration
thrombectomy may be reasonable.
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