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PURPOSE

We aimed to assess the safety and effectiveness of mechanical recanalization in patients with
ischemic stroke in the anterior circulation within 8 h since symptoms onset and with unknown
onset time. We compared time intervals <6 h vs. 6-8 h/unknown onset time, as only limited data
are available for a time window beyond 6 h.

METHODS

Our cohort included 110 consecutive patients (44 males; mean age, 73.0£11.5 years) with isch-
emic stroke in the anterior circulation due to the acute occlusion of a large intracranial artery
who underwent mechanical recanalization within an 8-hour time window or with unknown
onset time. All patients underwent unenhanced computed tomography (CT) of the brain, CT
angiography of the cervical and intracranial arteries and digital subtraction angiography. Perfu-
sion CT was performed in patients beyond a 6-hour time window/with unknown onset time. We
collected the following data: baseline characteristics, presence of risk factors, neurologic deficit
at the time of treatment, time to therapy, recanalization rate, and 3-month clinical outcome. Suc-
cessful recanalization was defined as Thrombolysis in Cerebral Infarction score of 2b/3 and good
clinical outcome as modified Rankin scale value of 0-2 points.

RESULTS

Successful recanalization was achieved in 82 patients (74.5%): in 61 patients treated within 6
h (73.5%), 7 patients treated within 6-8 h (63.6%), and 13 patients with unknown onset time
(81.3%). Good 3-month clinical outcome was achieved in 61 patients (55.5%): in 46 patients treat-
ed within 6 h (55.4%), 5 patients treated within 6-8 h (45.5%), and 10 patients with unknown
onset time (62.5%). Recanalization success or clinical outcome were not significantly different
between patients treated at different time windows.

CONCLUSION

Our data confirms the safety and effectiveness of mechanical recanalization performed in care-
fully selected patients with ischemic stroke in the anterior circulation within 8 h of stroke onset
or with unknown onset time in everyday practice.

ntil December 2014, intravenous thrombolysis (IVT) applied within a 4.5 h time win-

dow represented the only reperfusion treatment with proven efficacy in acute isch-

emic stroke (1, 2). Nevertheless, this method has some limitations (3, 4). Late reca-
nalization of large occluded arteries leads to tissue reperfusion with development of large
infarctions, associated with a high probability of an unfavorable clinical outcome including
death (5, 6). Endovascular treatment (EVT) has been developed to achieve better results in
these patients.

Results of IMS Il (7), SYNTHESIS (8), and MR RESCUE (9) trials published at the beginning
of 2013 were disappointing; the clinical outcome was not better in EVT treated patients
compared with IVT treated patients, due to a low percentage of successful recanalizations
achieved by EVT (10, 11). Studies published since December 2014 (12-16) finally brought ev-
idence of higher effectiveness of EVT of the anterior circulation occlusion when performed
within a 6-hour time window from the symptoms onset. A longer time window was applied
in the ESCAPE (up to 12 h) and REVASCAT (up to 8 h) trials; however, the number of patients
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treated after 6 h was rather small in both
trials (n=49 and n=20, respectively) (14, 16).
Endovascular treatment was indicated only
in patients with a small proven ischemic
deficit (defined as Alberta Stroke Program
Early Computed Tomography Score [AS-
PECTS] = 6) (15, 17), or the presence of a
salvageable tissue (ischemic penumbra) on
perfusion CT (13), or of moderate-to-good
collateral circulation on multiphase CT an-
giography (14). All patients had proven
occlusion of a large cerebral artery on CT
angiography or magnetic resonance angi-
ography before the intervention and, when
considering the treatment, the condition
of the collateral system was taken into ac-
count. A maximal effort put on the speed
and efficacy of the diagnostic process and
treatment resulted in significant shortening
of both the time from onset to treatment
and the time to brain tissue reperfusion.

Our aim was to assess the safety and ef-
fectiveness of mechanical recanalization in
patients with ischemic stroke in the anterior
circulation within 8 h since symptoms on-
set/with unknown onset time, including the
comparison of the time intervals up to 6 h
vs. 6-8 h/with unknown onset time, as only
limited data are available for a time window
beyond 6 h.

* In patients with ischemic anterior circulation
stroke treated with mechanical recanalization,
only limited data are available for a time
window beyond 6 h from stroke onset and for
stroke with unknown onset time.

* In our comprehensive stroke center,
successful recanalization was achieved in
74.5% and good 3-month clinical outcome
was achieved in 55.5% of patients who
underwent mechanical recanalization of
acute occlusion of a large intracranial artery
in the anterior circulation.

* In our cohort, no statistically significant
differences were found between groups
of patients treated within a standard 6 h
time interval from stroke onset and those
treated within a 6-8 h time interval/with
unknown onset time, in terms of successful
recanalization and achievement of good
3-month clinical outcome.

* We report that mechanical recanalization
represents a safe and effective treatment
method in carefully selected patients
with ischemic anterior circulation stroke
treated within an 8-hour time window/with
unknown onset time in everyday practice.

Methods

Study population

This retrospective study included 110
consecutive patients with acute ischemic
stroke in the anterior circulation due to
occlusion of a large intracranial artery,
who underwent mechanical recanaliza-
tion in our comprehensive stroke center
(CSC) within a 27-month period. Of the pa-
tients, 44 (40%) were males; mean age was
73.0+11.5 years, with 33 patients (30%) old-
er than 80 years (Table 1). IVT was used in 69
patients (62.7%) before the EVT. The median
baseline National Institutes of Health Stroke
Scale (NIHSS) was 14.5 points. Seventy-two
patients (65.5%) were primarily transported
to the CSC and remaining 38 (34.5%) were

Table 1. Baseline characteristics

secondarily transported from four primary
stroke centers. The time of the stroke onset
was not known in 21 patients (19.1%).

This study was approved by the institu-
tional review board. Informed consent for
the eligible and available treatment was
obtained from all conscious patients.

Computed tomography

Unenhanced brain CT with the assess-
ment of the ASPECTS and CT angiography
of the cervical and intracranial arteries
including the evaluation of the collateral
system was the standard diagnostic meth-
od used in all patients (Fig. 1a). For CT an-
giography, a nonionic contrast iomeprol
(lomeron 400°, Bracco) was administered

ICA (+ MCA)
Observed parameter All occlusion MCA occlusion
Patients, n (%) 110 (100) 37 (33.6) 73 (66.4)

Age (years), mean+SD

73.0£11.5 (38-93)

70.1+£11.6 (43-88) 74.4+11.3 (38-93)

>80 years, n (%) 33 (30) 9(24.3) 24 (32.9)
Male sex, n (%) 44 (40) 17 (15.5) 27 (24.5)
Vascular risk factors, n(%)

Arterial hypertension 86 (78.2) 29 (26.4) 57 (51.8)

Diabetes mellitus 34 (30.9) 11 (10) 23(20.9)

Dyslipidemia 35(31.8) 9(8.2) 23(20.9)

Atrial fibrillation 58 (52.7) 12(10.9) 46 (41.8)

Ischemic heart disease 25(22.7) 10 (9.1) 15(13.6)
NIHSS baseline, median (range) 14.5 (5-40) 14.0 (5-25) 15.0 (5-40)
Onset-to-groin puncture time (min), 245.5(35-1220) 246.0(105-1220) 245.0 (35-1150)
median (range)

Recanalization methods
Stent retrievers, n (%) 104 (94.5) 32(86.5) 72 (98.6)

Stent retriever type, n of devices 108

Solitaire 87

Trevo 16

Eric4 2

Catch 1

Preset 2
i. a. Actilyse (+ stent retriever), n (%) 3(27) 0(0) 3(4.1)
Intracranial PTAS, n (%) 2(1.8) 1(0.9) 1(0.9)
CAS, n (%) 18 (16.4) 18 (48.6) 0(0)
IVT, n (%) 69 (62.7) 24 (64.9) 45 (61.6)

ICA, internal carotid artery; MCA, middle cerebral artery; SD, standard deviation; NIHSS, National Institutes of Health
Stroke Scale; Solitaire, Solitaire™, Covidien; Trevo, Trevo® ProVue™, Concentric Medical; Eric 4, ERIC® 4 Retrieval Device,
MicroVention Terumo Medical; Catch, Catch Device®, Balt Extrusion; Preset, pREset®, Phenox GmbH; rtPA, recombinant
tissue plasminogen activator; PTAS, percutaneous transluminal angioplasty with stent placement; CAS, carotid stenting;

IVT, intravenous thrombolysis.
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Table 2. Baseline characteristics of patients stratified by reperfusion grade

Observed parameter

Good recanalization ~ None/poor recanalization

Patients, n (%)
Age (years), mean£SD (range)
Male sex, n (%)
NIHSS baseline, median (range)
Occluded artery, n (%)

ICA (+tMCA)

MCA

Onset-to-groin puncture time (min), median (range)

IVT, n (%)

82 (74.5) 28(25.5)

72.4+11.9 (39-93) 73.3£11.4(38-91)

51(62.2) 15 (53.6)
13.0 (5-23) 16.5 (7-40)
27 (32.9) 10 (35.7)
55 (67.1) 18 (64.3)

243.0 (35-1220) 245.5 (120-840)

51(62.2) 18 (64.3)

P> 0.05 in all comparisons.

SD, standard deviation; NIHSS, National Institutes of Health Stroke Scale; ICA, internal carotid artery; MCA, middle

cerebral artery; IVT, intravenous thrombolysis.

Table 3. Differences between subgroups of patients treated within 6 h, within 6-8 h, or with

unknown onset time

Observed parameter

EVT <6 h

EVT6-8 h Unknown onset time

Patients, n (%)

Age (years), meanSD (range)

83 (75.5)
72.9+10.8 (38-93)

11(10) 16 (14.5)

72.3+8.0 (62-83) 73.8+12.5 (43-88)

Male sex, n (%) 36 (43.4) 1(9.1) 5(31.3)
NIHSS baseline, median (range) 14.7 (5-28) 14.4 (8-20) 14.8 (5-40)
Occluded artery, n (%)
ICA (+MCA) 29 (34.9) 3(27.3) 4 (25)
MCA 54 (65.1) 8(72.7) 12 (75)
Onset-to-groin puncture time 205.5 (35-350)  414.4 (360-470) N/A
(min), median (range)
Recanalization (TICI 2b/3), n (%) 61 (73.5) 7 (63.6) 13 (81.3)
Good clinical outcome (mRS 0-2), n (%) 46 (55.4) 5 (45.5) 10 (62.5)

EVT, endovascular therapy; SD, standard deviation; NIHSS, National Institutes of Health Stroke Scale; ICA, internal carotid
artery; MCA, middle cerebral artery; TICI, thrombolysis in cerebral infarction; mRS, modified Rankin scale; N/A, not applicable.

Figure 1. a, b. Computed tomography. Wake-up stroke in the territory of the right middle cerebral
artery displayed on unenhanced (a) and perfusion (time-to-peak) (b) images.

intravenously (total volume of 60 mL, speed
4 mL/s). In addition, we carried out perfu-
sion CT in patients treated within 6-8 h

or with unknown onset time using 40 mL
of the same contrast medium infused at
5 mL/s intravenously. The time to maximum

delay >6 s was used for the display of isch-
emic penumbra; relative cerebral blood
flow <30% of that in normal tissue was used
for a diagnosis of ischemic core (irreversibly
injured brain tissue) (18) (Fig. 1b). A Soma-
tom Definition AS+ (Siemens) scanner was
used for CT examinations.

Intravenous thrombolysis

IVT with a standard dose of 0.9 mg/kg
(maximum dose 90 mg) of recombinant
tissue plasminogen activator (rtPA; Acti-
lyse’, Boehringer Ingelheim) was applied
in all patients with known stroke onset
time fulfilling the inclusion (treatment
within 4.5 h from stroke onset) and exclu-
sion criteria according to the valid guide-
lines. Ten percent of the rtPA dose was ad-
ministered as intravenous bolus, followed
by a 60 min infusion of the remaining 90%
of the dose (19).

Digital subtraction angiography and
endovascular treatment

Patients with ASPECTS >7 or with perfu-
sion CT showing a small ischemic core (vol-
ume threshold <70 mL, based on the results
of previous studies) (20) and the presence
of ischemic penumbra were indicated for
EVT. Only patients without mismatch were
excluded from therapy (Fig. 2). A poor con-
dition of the collateral system, if represent-
ing the only unfavorable prognostic factor,
was not a reason for exclusion from EVT.
The upper limit for starting the treatment
was 8 h from the symptoms onset; the re-
sult of perfusion CT was crucial in patients
with an unknown symptom onset time. We
attempted to start EVT as soon as possible,
without waiting for the IVT effect, if applied.

A biplane angio machine (Philips Allura
FD 20/20) was used for digital subtraction
angiography examination. Nonionic con-
trast iodixanol (Visipaque 320, GE Health-
care AS) was administered intraarterially
using Seldinger technique (total volume of
6 mL, speed 5 mL/s).

Types of EVT are specified in Table 1. In
the majority of procedures, a balloon guid-
ing catheter (Merci 8F, Concentric Medical)
was placed within the internal carotid ar-
tery (ICA); if there was a loop present, the
catheter was placed below it. A 0.021-inch
microcatheter with stent-retriever was in-
troduced subsequently. The stent-retriev-
er was deployed across the occlusion and
after 4 min the stent was slowly retrieved,
while flow arrest in the accessing artery
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Unenhanced brain CT

ASPECTS 27

or ischemic core £ 70 mL

Yes

No

CTA

Occlusion of a large
intracranial artery in
the anterior circulation

Yes

PCT

Presence of ischemic
penumbra

Yes

No

EVT

No recanalization
therapy

Figure 2. Indication of endovascular treatment in patients treated within 6-8 h or with unknown onset time.
CT, computed tomography; ASPECTS, Alberta Stroke Program Early Computed Tomography Score; CTA,
computed tomography angiography; PCT, perfusion computed tomography; EVT, endovascular therapy.

was applied by balloon inflation. Manual
aspiration was applied through the guiding
catheter via sidearm using a 20 cc syringe.
General anesthesia was avoided whenever
possible. Blood pressure was kept above
140 mm Hg. Intraarterial infusion of rtPA
was used as an adjunctive method of re-
canalization in 3 cases due to persisting
thrombus.

Observed parameters

The observed parameters were the same
as those in large randomized clinical trials:
patient age, neurologic deficit (assessed us-
ing the NIHSS score (21)), the ratio of occlu-

sions of M1 segment of the middle cerebral
artery (MCA) and of the cervical segment of
the ICA, the use of IVT and stent retrievers,
and particular time intervals. In patients
with unknown stroke onset time, we used
the time since the patient was last seen nor-
mal (LSN). The effectiveness of recanaliza-
tion was evaluated using the Thrombolysis
in Cerebral Infarction (TICI) score with suc-
cessful recanalization defined as TICI 2b/3
(22). Modified Rankin scale (mRS) (23) was
used for the assessment of 3-month clinical
outcome; good outcome was defined as
0-2 points. Clinical outcome was assessed
by a certified treating neurologist not blind-
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ed to the results of the EVT. A telephone in-
terview with another treating physician or
family members was used in patients who
were unable to attend a follow-up visit at
the CSC.

Statistical analysis

We intended to compare outcomes in
subgroups of patients treated wihin 6 h vs.
within 6-8 h or with unknown onset time.
Odds ratio (OR), 95% confidence interval
(CI) and significance level were calculated.
Fisher exact test was used for comparison of
qualitative parameters, while Mann-Whit-
ney U test and Student’s t-test were used for
comparison of quantitative ones. Normality
was tested by Kolmogorov-Smirnov test. All
data were analyzed using Statistics toolbox
in MatLab environment (MathWorks).

Results

CT angiography revealed the occlusion
of a large intracranial artery in the anterior
circulation in all patients before the EVT.
During the intervention, digital subtrac-
tion angiography confirmed an isolated
MCA (M1 segment [Fig. 3a] or M2 segment)
occlusion in 73 patients (66.4%), while 37
patients (33.6%) had occlusion in the ICA
(cervical section or distal segments) includ-
ing T-occlusions involving distal ICA and
proximal MCA and anterior cerebral artery
segments (Table 1).

Stent retrievers were used in 104 patients
(94.5%). In 18 patients presenting with
tandem (ICA and MCA) pathology, carotid
stenting was used before intracranial EVT.
A small dose (3-20 mg) of rtPA was applied
intraarterially during the endovascular in-
tervention in 3 patients (Table 1).

In the whole patient set, median time
interval was 143 min (30-1125 min) from
stroke onset/LSN to IVT start (if applied),
245 min (120-1220 min) from stroke on-
set/LSN to groin puncture, and 300 min
(165-1284 min) from stroke onset/LSN to
recanalization (or to termination of inter-
vention in case of failure). In patients with
known onset time, median time interval
was 130 min (30-255 min) from stroke on-
set/LSN to IVT start, 220 min (120-385 min)
from stroke onset/LSN to groin puncture,
and 265 min (165-473 min) from stroke on-
set/LSN to recanalization. In patients with
primary transport to CSC, the observed
median times were 137 min (85-255 min)
from stroke onset/LSN to IVT start, 184 min
(120-385 min) from stroke onset/LSN to

Krajickova et al.



groin puncture, and 235 min (165-456 min)
from stroke onset/LSN to recanalization. In
the CSC, the median door-to-needle time
was 45 min in 42 IVT treated patients; me-
dian door-to-groin puncture time was 80
min in the whole set and 76 min in the IVT
treated patients. The median IVT-to-groin
puncture time was 58 min in the whole set
and 47 min in patients primarily transport-
ed to the CSC.

A successful recanalization (Fig. 3b) was
achieved in 82 patients (74.5%): in 61 pa-
tients treated within 6 h (73.5%), 7 patients
treated within 6-8 h (63.6%), and 13 patients
with unknown onset time (81.3%) (P > 0.05).
When comparing patients with primary and
secondary transport to the CSC, successful
recanalization was achieved in 52 (72.2%)
vs. 30 (78.9%). No statistically significant
differences were found in baseline charac-
teristics of patients with good vs. none/poor
recanalization (Table 2).

Five groin hematomas were observed;
none of them required a surgical revision
and all occurred in patients after IVT and af-
ter the use of a closure device (Angio-Seal™
Evolution™, St. Jude Medical). There were
no intracranial or extracranial arterial inju-

Figure 3. a, b. Digital subtraction angiography.
Occlusion of the right middle cerebral artery
(M1 segment) (a) and its recanalization (TICI 3)
achieved using a stent retriever (b).

ries that required stent placement or embo-
lization of the bleeding artery.

At 3-month follow-up, 61 patients
(55.5%) were independent (mRS 0-2) and 20
patients (18.2%) died. In subgroup analyses,
of 21 patients with an unknown stroke on-
set time, 13 (61.9%) achieved good clinical
outcome after 3 months and 6 (28.6%) died;
of 20 patients with tandem occlusions,
11 (55%) achieved good clinical outcome
and 5 (25%) died; of 28 patients >80 years,
9 (32.1%) achieved good outcome and 8
(28.6%) died. Good clinical outcome rates
were not significantly different between pa-
tients treated within 6 h (55.4%), within 6-8
h (45.5%), and with unknown onset time
(62.5%) (Table 3).

Discussion

Large randomized clinical trials performed
within the last few years brought the evi-
dence of the superiority of EVT (usually per-
formed within a 6-hour time window from
the symptoms onset) over the best medical
treatment (including IVT) in ischemic stroke
in the anterior circulation due to occlusion of
a large cerebral artery (12-16, 24, 25). How-
ever, limited data are available for a time

window beyond 6 h. In the ESCAPE trial, the
benefit of EVT in the achievement of a good
3-month clinical outcome was similar in the
whole set of patients (23.7%; OR, 3.1; 95% Cl,
2.0-4.7; P < 0.05) and in the subgroup of pa-
tients treated in 6-12 h (21.4%; OR, 2.5; 95%
Cl, 1.4-4.5; P > 0.05). In the REVASCAT trial,
similar results were observed with 15.5%
benefit of EVT over the best medical treat-
ment (OR, 1.70; 95% Cl, 1.05-2.8; P < 0.05). In
our study, good 3-month clinical outcome
was achieved in 55.4% of patients treated
within 6 h and in 55.6% of patients treated
within 6-8 h/with unknown onset time (OR,
1.27;95% Cl, 0.51-3.14; P=0.60). Our results
are comparable with those reported in the
ESCAPE trial for EVT treated patients (53%)
and even better than those observed in the
REVASCAT trial (43.7%) (14, 16).

Correct selection of patients contributed
to the positive results of this study, e.g., se-
lection of patients with a high probability
of good clinical outcome and a small risk
of complications. When aiming to use EVT
in patients beyond the standard 6-hour
time window or in patients with an un-
known stroke onset time, it is crucial to as-
sess the actual state of brain tissue before
treatment, often using up-to-date imaging
methods. In our study, EVT was indicated
in patients with ASPECTS >7 or with per-
fusion CT demonstrating a small ischemic
core (volume <70 mL) and the presence
of ischemic penumbra. The same ASPECTS
value was used as a threshold also in the RE-
VASCAT trial (16), while in the ESCAPE (14)
and SWIFT-PRIME (15) trials ASPECTS >6
was applied. Regarding our chosen volume
of ischemic core (<70 mL), Sanak et al. (20)
previously identified this threshold value as
a clinical outcome predictor in patients with
ischemic stroke due to occlusion of the MCA
treated by IVT or by intraarterial thrombol-
ysis based on diffusion-weighted images.
The same threshold volume of the ischemic
core was applied also in the EXTEND-IA trial
with patient selection based on perfusion
CTimaging, using a RAPID software (26, 27).
This software also identified ischemic pen-
umbra; 25% of potential patients were not
included in their study based on perfusion
CT results (13). In MR CLEAN (12) and SWIFT
PRIME (15) trials, perfusion CT was used as a
diagnostic method in 65% and 81% of pa-
tients, respectively. In the ESCAPE trial, the
presence of moderate-to-good collateral
circulation on multiphase CT angiography
represented one of the main inclusion cri-
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teria (14). Nevertheless, in our study, a poor
condition of the collateral system, if repre-
senting the only unfavorable prognostic
factor, was not a reason for patient exclu-
sion from the EVT.

Clinical trials demonstrated that timely
treatment represented a strong predictor
of achievement of favorable clinical out-
come. For example, the ratio of patients
with a favorable clinical outcome was lower
in MR CLEAN (12) and REVASCAT (16) trials,
both having relatively long onset-to-groin
puncture times (median, 260 and 269 min,
respectively). We achieved a median onset-
to-groin puncture time of 245 min, which
was longer than the median time in the
remaining trials (13-15), but this interval
was shorter in patients transfered directly
to our CSC (median, 195 min). The interval
between the initiation of the IVT and the
groin puncture was reported as >70 min in
the published trials (12-14); in these trials,
EVT could have been delayed due to differ-
ent IVT efficacy in particular patients and/or
due to logistic problems. This time interval
was shorter in our study (median, 58 min),
as we attempted to start EVT as soon as
possible, without waiting for the IVT effect.
Thisis in accordance with the current guide-
lines (28, 29). Our effort resulted in a medi-
an door-to-groin puncture time of 85 minin
the whole set and even 76 min in IVT treat-
ed patients. Thus, IVT administration did
not prolong door-to-groin puncture time
in our CSC. However, time intervals since
stroke onset/LSN were relatively longer in
our study. This was influenced by several
factors such as delays during the prehos-
pital phase (caused mainly by the late call
to the emergency medical service), a 19%
rate of patients with an unknown stroke
onset time (whose arrival intervals to the
hospital were extremely long), and a 35%
rate of patients with secondary transport
to our CSC. Our cohort consisted of consec-
utive patients and unlike the randomized
clinical trials none of them was excluded
from treatment because of a condition that
could prolong the procedure.

A successful recanalization rate of 75%
and self-sufficiency rate of 56% achieved
in our study are comparable with the pub-
lished results and better than those pre-
sented in the MR CLEAN (12), ESCAPE (14),
and REVASCAT (16) trials. Mortality rate of
18% in our study is comparable with that
in the MR CLEAN (12) and REVASCAT (16)
trials, but higher than the mortality rate in

the EXTEND-IA (13), ESCAPE (14), and SWIFT
PRIME (15) trials. Mortality could have been
influenced by the higher mean age of our
patients, including 30% of patients aged
>80 years (with 31% mortality).

When comparing particular patient sub-
groups, the best results were achieved in
patients with unknown onset time in terms
of both recanalization success (81.3%) and
good clinical outcome (62.5%). The same
outcome measures were slightly better
in patients treated within 6 h than those
treated within 6-8 h (recanalization success
73.5% vs. 63.6% and good clinical outcome
in 55.4% vs. in 45.5%). While the latter dif-
ferences are quite predictable (i. e., lower
recanalization rate and lower rate of good
clinical outcomes in patients treated later
than in those treated earlier), the reasons
for achievement of best results in patients
with unknown onset time are not clear.
One may just assume that the mean time
from stroke onset to recanalization might
be shorter in these patients. Nevertheless,
none of these differences was statistically
significant, probably due to the small num-
ber of patients in each subgroup.

The two main limitations of this study
are its retrospective observational charac-
ter and the low number of patients treated
within 6-8 h/with unknown onset time. A
third limitation is that the choice of treat-
ment method was dependent on physician
decision. On the other hand, our study rep-
resents real-world data. For example, slow
recruitment was observed in some trials
due to the number of restrictive inclusion
criteria (e.g., 1.35 patients/month/center
in the EXTEND-IA trial and 1.44 patients/
month/center in the ESCAPE trial) (13, 14),
while in our center, we perform EVT in 4.1
patients/month on average. Fourth, the
unknown percentage of patients with a
possible fresh stroke among those with un-
known onset time may have led to a bias
towards a favorable time window and, con-
sequently, better results.

In conclusion, data from our center
confirm the safety and effectiveness of
mechanical recanalization in patients
with acute ischemic stroke in the anterior
circulation within 8 h since symptoms on-
set/with unknown onset time in everyday
clinical practice. Suitable patients beyond
a 6-hour time window or with unknown
stroke onset time should be selected
based on assessment of the actual state of
brain tissue (which, however, should not
delay the initiation of the treatment) and
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should be treated using up-to-date stent
retrievers. The evaluation of ASPECTS and
perfusion CT demonstrating a small isch-
emic core and the presence of ischemic
penumbra areimportant for proper patient
selection. The logistics of both prehospital
and hospital phase may shorten treatment
time. Randomized clinical trials are needed
for definite confirmation of EVT safety and
effectiveness in acute ischemic stroke due
to occlusion of a large cerebral artery be-
yond standard time intervals.
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