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Abstract

Background: There is little evidence of endovascular therapy (EVT) being performed in acute
ischemic stroke beyond 24 h, and that evidence is limited to anterior circulation stroke.
Objective: To extend evidence of efficacy and safety of EVT after more than 24 h in both

anterior and posterior circulation stroke.

Methods: Local, prospectively collected registries were screened for patients with acute
ischemic stroke and large-vessel occlusion who had received either EVT > 24 h after
last-seen-well but <24 h after symptom recognition (EVT>,, ¢) or EVT >24h since first
(definitive) symptom recognition (EVT>,,yc¢). Patients treated <24 h served as a group for
comparison. Favorable outcome was defined as modified Rankin scale (mRS) 0-2 or return to

prestroke mRS at 3months.

Results: Between January 2014 and August 2021, N=2347 were treated with EVT at our
comprehensive stroke center, of whom n=43 met the inclusion criteria (EVT>,, sy, N=16,
EVT>,,0er, n=27). EVT>,, oy Patients were treated at a median of 28.7h [interquartile range
(IQR)=27.3-32.8] after last-seen-well and 7.3h (IQR=2.8-14.3] after symptom recognition;
EVT>,,0er patients were treated 52.5h (IQR=26.5-94.2) after first symptoms. Favorable
outcome was achieved by 23.3% (10/43) in the EVT > 24 compared with 39.4% (886/2250)

in the EVT < 24 group (p=0.04). Bleeding rates were similar across groups. Mortality was
also similar [EVT > 24, 27.9% (12/43) versus EVT < 24, 25.7% (584/2264), p=0.727; posterior
circulation, EVT > 24, 41.7% (5/12) versus EVT <24, 36.5% (92/252) p=0.764].

Conclusion: In selected patients, EVT seems effective and safe beyond 24 h for both anterior

and posterior circulation stroke.
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Introduction

Randomized clinical trials have shown beneficial
effects of endovascular therapy (EVT) in selected
patients with anterior circulation stroke presenting
more than 6h and up to a maximum of 24h after
last being seen well (last-seen-well).1-¢ According to
a pooled analysis, the adjusted common odds ratio
for an increase of 1 point on the modified Rankin
scale (mRS) was found to be higher in patients
enrolled in a later time window of 12-24h than for

the 6- to 12-h period.” Importantly, outcome was
worse for patients in the later time window when
randomized to the control group than for those in
the earlier time window, increasing the relative ben-
eficial effect of EVT. However, a detailed subgroup
analysis that has been adjusted for use of intrave-
nous thrombolysis (known to be more frequently
applied in the earlier groups),” baseline Alberta
stroke program early CT score (ASPECTS), perfu-
sion-based infarct core, collateral status, and
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occlusion site is not available. Nevertheless, the
available data point toward beneficial effects of EVT
in later time windows up to 24 h. However, patients
may present after more than 24 h after last-seen-well
or even after symptoms have been definitively rec-
ognized, for various reasons. For patients with pro-
gressive stroke or relevant tissue-at-risk® and
large-vessel occlusion (LLVO), causal treatment
options despite an increase in blood pressure have
not been established in prolonged time windows of
more than 24 h. Small studies advocate for emer-
gency extracranial-intracranial bypass surgery,%10
but other studies, including one randomized con-
trolled trial (RCT) enrolling patients beyond 24 h of
symptom onset, raised safety and futility con-
cerns.!:12 Recently, case series and observational
studies reported that EVT was effective in patients
more than 24h after last-seen-well or definitive
symptom onset, but treatment was limited to highly
selected patients with anterior circulation stroke.!3-18
We therefore aimed to extend the evidence for the
efficacy and safety of EVT performed after more
than 24 h in both acute anterior and posterior circu-
lation stroke.

Methods

Study design, setting, and patients

Two local prospective recanalization databases
were screened for consecutive patients with acute
ischemic stroke and LVO presenting directly or
who were referred to our comprehensive stroke
center (CSC) for EVT between January 2014 and
August 2021. Patients were included in the analy-
sis if LVO was present in the anterior [internal
carotid artery (ICA), carotid T, middle cerebral
artery (MCA, segments M1-M3), or anterior cer-
ebral artery (ACA)] or posterior circulation [pos-
terior cerebral artery (PCA), vertebral artery
(VA), or basilar artery (BA)], and EVT (groin or
brachial-artery puncture) had been started after
more than 24h (EVT>,,). Patients treated at our
CSC during the same time period within 24h
served as a control group (EVT<,,).

Presence of LVO in the anterior or posterior circu-
lation was determined by computed tomography
(CT) or magnetic resonance imaging (MRI),
including CT or MR angiography (CTA, MRA).
Registries and analyses used in this study have been
approved by the ethics committee of the Medical
Faculty of Heidelberg (S-247/2009; S-325/2015).
The need for informed consent of individual

participants was waived due to the observational
retrospective design of this study according to local
and European Union (EU) data regulations.

Data acquisition and definitions

The decision to perform EVT was left to the dis-
cretion of the treating physicians. In principle, the
decision to perform EVT is based on a local stand-
ard operating procedure providing decision algo-
rithms for patients presenting within the 24-h time
window [briefly, for patients presenting with
supratentorial ischemia, National Institutes of
Health Stroke Scale score (NIHSS) =6 and last-
seen-well between 9 and 24 h, we aim for perfor-
mance of multimodal CT-imaging including
CT-perfusion; while for infratentorial ischemia,
MRI is preferred; see Ringleb ez al.1® for the latest
version]. The standard operating procedure is
adapted in a continuous process according to
available evidence and guideline recommenda-
tions and has been updated five times during the
period covered by this study. The standard oper-
ating procedure does not yet specifically cover the
case of patients presenting in a =24-h time win-
dow. Patients or legal representatives, if available,
were informed about the emergency EVT and the
scarce data regarding its use in prolonged time
windows. Information about stroke severity and
clinical course and treatment modalities as well as
time metrics and the medical history were
extracted from the database and the hospital infor-
mation system (source data). Etiology of stroke
was classified according to the Trial of Org 10172
in Acute Stroke Treatment (TOAST).2° Grade of
reperfusion after EVT was determined using the
modified thrombolysis in cerebral infarction
(mTICI) score.?! Collateral status according to
the Tan score?? (range=0-3, with 0 indicating
absent collateral supply to the occluded MCA ter-
ritory and 3 full collateral supply of the occluded
MCA territory) was assessed by an experienced
neuroradiological reader (C.W.) in patients with
anterior circulation stroke and available CTA for
patients in the EVT>,, group. Regarding
ASPECTS, electronically calculated e-ASPECTS
(Brainomix®) was used if appropriate, and if there
was disagreement about visual readings, the visual
ASPECTS or pc-ASPECTS?3 was applied. The
intraclass correlation co-efficient was calculated to
evaluate the reliability of the visual and electroni-
cally ASPECTS scorings (two-way mixed, single-
measure, absolute agreement). Intraclass
correlation coefficient showed excellent reliability
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3487 Patients with recanalization
therapy between 1/2014 and 8/2021

v

1140 Excluded
1135 Intravenous thrombolysis only
3 No confirmed LVO
2 No confirmed ischemic stroke

2347 Patients with acute ischemic stroke
and large vessel occlusion
treated with endovascular therapy

l

43 EVT > 24 hours

I
v v

16 EVT > 24 hours after
last-seen-well

Figure 1. Flow diagram of patient screening process.
EVT: endovascular therapy; LVO: large-vessel occlusion.

[0.930, 95% confidence interval (CI), 0.822—
0.973]. Functional outcome before and after
stroke was assessed using the mRS [score range of
0 (no symptoms) to 5 (severe disability, bedrid-
den), or 6 (death)]. The follow-up outcome at
3 months after stroke was obtained through reha-
bilitation reports, outpatient assessments, oOr
standardized interviews, and the assessment was
part of the prospective database. Patients with a
pre-existing disability (i.e. mRS=2) were not
excluded, and favorable functional outcome was
defined as mRS 0-2 or return to prestroke mRS.

Statistics

Descriptive statistics were used to characterize
demographic, clinical, and radiological data. For
categorical data, absolute and relative frequencies
(count and percentage) are reported, and the dis-
tribution of continuous data is described as mean
(SD) or median [interquartile ranges (IQRs)]. The
Kolmogorov—Smirnov test was used to ascertain
the distribution of data. Subgroups were estab-
lished for patients treated more than 24 h after last-
seen-well but less than 24h after definitive
symptom recognition (EVT>,, ) or EVT after
more than 24h since definitive symptom recogni-
tion (EVT>,,sp)- A sensitivity analysis, including
patients with anterior circulation stroke only, was

.

2304 EVT < 24 hours

27 EVT > 24 hours after
definite symptom onset

performed. To compare proportions of demo-
graphic, clinical, and radiological characteristics
between the EVT > 24 and <24 groups, as well as
the subgroups, the %2 test or Fisher exact test was
used, as appropriate. To compare continuous vari-
ables, the z-test or the Mann—Whitney test was
employed, according to the skewness of the data.
We refrained from propensity score matching
because in-depth radiological characteristics in the
EVT <24 group were not available and, otherwise,
the patient characteristics were balanced. All sta-
tistical tests were two-sided, and p values of <0.05
were considered statistically significant. Owing to
the limited number of patients in the EVT >24
group, no multivariable analyses were performed.
Analyses were conducted using IBM® SPSS®
Statistics, V.28.0.1. This study was performed
according to the Strengthening of the Reporting of
Observational Studies in Epidemiology guidelines
for observational studies.

Results

Group characteristics

Of N=2347 patients treated with EVT, n=43
(1.8%) matched screening criteria (EVT>,,; see
Figure 1 for flow diagram). These patients had
received either EVT more than 24h after
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Figure 2. Matrix of key reasons leading to late
endovascular therapy. Numbers are affected patients;
total sample size, n=43.

last-seen-well but less than 24h after definitive
symptom recognition (EVT>,, ¢y, 7=16) or
EVT after more than 24h since symptoms were
first recognized (EVT>,,ppr, 7=27). Patients
treated within a 24-h time window served as a
group for comparison (7=2304, EVT<,,).
Patients in the EVT>,, ¢y subgroup received
EVT at a median of 28.7h (IQR=27.3-32.8)
after last-seen-well and 7.3h (IQR=2.8-14.3)
after symptom recognition, while patients in the
EVT>,,pgr subgroup were treated 52.5h
(IQR=26.5-94.2) after definite symptom recog-
nition. The most frequent patient-related reason
for delayed EVT was delayed presentation,
whereas for hospital-related factors, a primary
watchful-waiting strategy followed by a secondary
deterioration was identified here (see Figure 2 for
a matrix of reasons). In 78% (21/27) of patients
in the EVT>,, ;s subgroup, stepwise neurologi-
cal worsening was observed. None of the patients
had a complete disappearance of symptoms after
the stroke onset. Of the three patients treated
with thrombolysis in the EVT > 24 group (Table
1), thrombolysis was started in the 4.5h time win-
dow at referring hospitals in two patients, fol-
lowed by a watchful-waiting strategy despite early

detection of LVO. One patient in the EVIT>,,; o
group received thrombolysis based on
MR-imaging criteria.

Clinical characteristics

Patient characteristics despite time window were
similar between the EVT>,, and EVT<,, groups
(Table 1; see Supplementary Table S1 for sub-
group analysis of EVT>,,; ¢y versus EVT>,,prp).
Briefly, more patients in the EVT>,, group pre-
sented with posterior circulation stroke (12/43
(27.9%) wersus 256/2304 (11.1%) p=0.002),
25.6% wersus 8.9% of patients showing BA occlu-
sions. In EVT>,, patients, a pre-existing stenosis
was detected in 16/43 (37.2%) during EVT.

Comorbidities were mainly balanced between
groups. Atrial fibrillation was more frequent in
the EVT<,, [1077/2299 (46.8%) than in the
EVT>,, group (13/43 (30.2%), p=0.031].
Stroke etiology differed among groups, large-
artery atherosclerosis and cardioembolic stroke
being most frequent. Large-artery atherosclerosis
was diagnosed in 23/43 (53.5%) of the EVT>,,
versus 586/2303 (25.4%) in the EVT<,, patients
(»p<<0.001), while cardioembolic stroke was diag-
nosed in 13/43 (30.2%) versus 1157/2303 (50.2%;
p»=0.013). Large-artery atherosclerosis was also
found more frequently in the EVT>,,, npr (20/27
(74.1%) than in the EVT>,,;; ow (3/16, (18.8%)
$»<<0.001) subgroup, whereas, in contrast, cardi-
oembolic stroke was less frequent in the
EVT>, i per [4/27 (14.8%)] compared with the
EVT>, 15w group [9/16 (56.3%)].

Radiological outcome

While excellent (mTICI 2c¢-3) and good to
excellent (mTICI 2b-3) reperfusion grades
were commonly achieved in all groups (Table
2), no reperfusion was observed in more
patients in the EVT>,, group [9/43 (20.9%)]
than in the EVT<,, group [222/2283 (9.7%)]
(see Supplementary Table S2 for subgroup
analysis of EVT>,, qw versus EVT>,,npp).
Excellent reperfusion was achieved in 8 of 12
(66.7%) patients in the EVT>,, group with
posterior circulation compared with 17 of 31
(54.8%) with anterior circulation stroke
(»p=0.731), similar to rates achieved in EVT<,,
[posterior circulation, 170/251 (67.7%) and
anterior circulation, 1170/2037 (57.4%),
respectively; see Supplementary Table S3].
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Table 1. Demographic and clinical characteristics and functional outcome.

EVT>,, (n=43) EVT<,, (n=2304) p value
Age, years, mean (SD) 75.5(10.1) 73.9 (12.7) 0.422
Female sex, n (%) 23 (53.5) 1193 (51.8) 0.878
Referral, n (%) 28 (65.1) 1210/2250 (53.8) 0.165
Comorbidities, n (%)
Prior stroke/TIA 5/42 (11.9) 497/2295 (21.7) 0.182
Atrial fibrillation 13(30.2) 1075/2294 (46.9) 0.031
Arterial hypertension 32/42(76.2) 1749/2301 (76) > 0.99
Diabetes mellitus 12/42 (28.6) 540/2301 (23.5) 0.463
Hyperlipidemia 14 (32.6) 822/2285 (36) 0.749
Ischemic heart disease 10/42 (23.8) 626/2296 (27.3) 0.728
Peripheral artery disease 2/42 (4.8) 159/2271 (7) 0.766
Prior medication, n (%)
Antiplatelet 15/41 (36.6) 738/2262 (32.6) 0.616
Oral anticoagulation 4142 (9.5) 4542279 (19.9) 0.116
NIHSS before EVT, median (IQR)a 13 (8-21) 15 (9-21) 0.493
Intravenous thrombolysis, n (%) 3(7) 1141 (49.5) < 0.001
Functional status®
Prestroke mRS, median (IQR) 0 (0-2) 1(0-2) 0.55
mRS at day 90, median (IQR) 4 (3-6) 3(2-6) 0.03
Favorable outcome, n (%) 10 (23.3%) 886/2250 (39.4) 0.04
Death, n (%) 12 (27.9) 584/2264 (25.8) 0.727

EVT: endovascular therapy; IQR: interquartile range; mRS: modified Rankin scale; NIHSS: National Institutes of Health

Stroke Scale score; TIA: transient ischemic attack.
aMissing data in 15/2304 (0.7%) and 1/43 (2.3%).

bPrestroke mRS missing in 14/2304 (0.6%), mRS d90 missing in 40/2304 (1.7%).

Functional outcome and bleedings

Functional outcomes are summarized in Table 1
and visualized in Figure 3. Briefly, 3months after
stroke, 10/43 (23.3%) of patients of the EVI>,,
group had achieved a favorable outcome compared
with 886/2250 (39.4%) in the EVT<,, group
(»=0.04). Of the EVT>,, patients in whom no rep-
erfusion could be achieved, none recovered to a
favorable outcome. Mortality was similar for the
EVT>,, and EVT<,, groups. Early symptomatic
bleedings developed in 1 of 43 (2.3%) patients in

the EVT>,, group wversus 88 of 2294 (3.8%) in
EVT<,,. No fatal intracranial hemorrhage (ICH)
occurred in any of the EVT>,, group wversus 38/2303
(1.7%; p>0.99) in the EVT<,, group (see Table 3
for all intracranial bleeding types and rates).

Characteristics of patients with favorable
outcomes

In univariate analysis of the clinical and radiologi-
cal characteristics, collaterals were better among
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Table 2. Radiological characteristics.
EVT>,, (n=43) EVT<,, (n=2304) p value

ASPECTS, median (IQR)? 9 (7-10) 9 (8-10) 0.52
Collateral status, median (IQR]® 3(1-3) - -
Occlusion site, n (%) <0.001

ICA 2 (4.7) 113 (4.9)

ICA plus MCA 6 (14) 248 (10.8)

ACA 0 (0) 20(0.9)

Carotid T 7 (16.3) 326 (14.1)

MCA, M1 10 (23.3) 887 (38.5)

MCA, M2 5(11.6) 449 (19.5]

MCA, M3 1(2.3) 5(0.2)

PCA 0 (0) 38 (1.6)

BA 11 (25.6) 206 (8.9)

VA 1(2.3) 12(0.5]
Stenosis, detected, n (%) 16 (37.2) - -
Reperfusion, n (%)

mTICIl 2¢c-3 25(58.1) 1336/2283 (58.5) > 0.99

mTICI 2b-3 33(76.7) 1945/2283 (85.2) 0.13

mTICI 0 9 (20.9) 222/2283(9.7) 0.033

ACA: anterior cerebral artery; ASPECTS: Alberta stroke program early CT score; BA: basilar artery; ICA: internal carotid
artery; IQR: interquartile range; MCA: middle cerebral artery; mTICI: modified thrombolysis in cerebral infarction score;

PCA: posterior circulation artery; VA: vertebral artery.
aAssessable in 27/43 and 1878/2304 cases.

bCollateral status according to Tan score, assessable in n=27/43 cases (anterior circulation only).

patients with a favorable outcome than in patients
with an unfavorable outcome [median (IQR) Tan
score, 3 (3-3) wersus 2 (1-3), p=0.043; Supple-
mentary Table S3]. Patients with a favorable out-
come in the subgroup with known, definite
symptom onset were treated at a median of 72h
(IQR=53-107), with a maximum time window
of 288h (12days): In a 79-year-old patient who
presented with stepwise progressive stroke, reach-
ing a NIHSS of 8 before transfer to our CSC,
stent-retriever thrombectomy of a M1 occlusion
was successful, but additional intraprocedural
intracranial stenting had to be performed because
a new thrombus developed. The patient is capa-
ble of living independently, with an mRS of 1 at

the last control examination 2.7 years after suc-
cessful EVT.

Sensitivity analysis

The characteristics of patients with anterior cir-
culation stroke only were similar in the EVT>,,
and EVT<,, groups (Supplementary Table S4).
Reperfusion could not be achieved in more ante-
rior circulation stroke patients in the EVT>,,
than in the EVT<,, group [7/31 (22.6%) versus
200/2032 (9.8%), p=0.03].

Posterior stroke patients treated after more than
24'h had mainly been referred to our CSC [11/12
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modified Rankin Scale score at day 90
o 1 B2 3 B4 M5 HEl6 (Death)
EVT

<24h

15%

19% 15% 7%

> 24 h LSW GG 5 L7 19%

> 24 h DEF

1%

22% 19%

0 20 40 60 80
Proportion of patients (%)

100

Figure 3. Distribution of modified Rankin scale scores after 3months.
EVT: endovascular thrombectomy; LSW: EVT after last-seen-well but less than 24 h after definitive symptom recognition;
DEF: EVT after more than 24 h since symptoms were first recognized. For distribution of prestroke mRS, see Online

Supplementary Figure SF1.

(91.7%) wversus 126/256 (49.8%), p=0.006]. In
both anterior and posterior circulation stroke
patients, functional outcome and mortality did
not differ between the extended time window
treatment group and EVT<,,.

Discussion

EVT performed more than 24 h after last-seen-
well or definitive symptom onset was feasible
and safe, and one-fifth of the treated patients
had a favorable outcome at 3 months. Excellent
or good reperfusion rates could be achieved at
similar rates in anterior and posterior circula-
tion stroke patients who were treated beyond
24 h.

Fortunately, the vast majority of the 2347 patients
treated with EVT at our CSC in the 7.7-year
observational period could be treated within the
24-h time window, and thus within the time win-
dow for which evidence from RCTs exists — at
least for the anterior circulation. However,
approximately 2% of the ultimately EVT-treated
patients were admitted or transferred to our CSC
beyond 24h for patient-related reasons (delayed
presentation or inability to call emergency), hos-
pital-related reasons (mainly due to not recogniz-
ing ischemic stroke, delayed performance of
vessel imaging, or by choosing a watchful-waiting

Table 3. Intracranial hemorrhages according to the Heidelberg Bleeding
Classification.

Class Type EVT>,, (n=43) EVT<,, (n=2304)
0 None 32 (74.4) 1710/2287 (74.8)
1a HI1 5(11.6) 241/2287 (10.5)
1b HI2 2 (4.7) 66/2887(2.9)
1c PH1 0(0) 56/2287 (2.4)
2 PH2 0(0) 86/2287 (3.8)
3a Remote PH 0 (0) 20/2287 (0.9)
3b IVH 0(0) 4/2287(0.2)
3c SAH 4(9.3) 101 (4.4)
3d SDH 0(0) 1(0.09)
Other Nonclassified 0(0) 2(0.1)

Data are n (%) or n/N (%). HI: hemorrhagic infarction; IVH: intraventricular
hemorrhage; PH: parenchymal hemorrhage; SAH: subarachnoid hemorrhage;
SDH: subdural hematoma.

strategy in initially mildly affected patients), or a
mixture of reasons.

For those 43 patients in whom EVT was consid-
ered after 24 h, the rate of favorable outcome in
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23.3% in our study is lower than reported in two of
the largest previous observational studies,!317
despite comparable rates of good to excellent reper-
fusion. Table 4 summarizes previous studies. The
most probable reason for outcome differences is the
stricter preselection of patients in the previous
cohorts. Desai ez al. reported on patients with ICA
or M1 occlusion who presented more than 24h
after last-seen-well and matched DAWN criteria,
including a prestroke mRS limited to 0-1, and
found favorable outcome in 9 out of 21 patients
(43%). In an analysis of data from the Italian
Registry of Endovascular Thrombectomy in Acute
Stroke, patients with acute ICA or MCA occlusion
were treated 29h (IQR=26-31) after symptom
onset, and 14 of the 34 (41%) patients achieved an
mRS of 0-2 after 3months. Prestroke mRS was
limited to 02, and patients had to have good to
excellent collaterals and a relatively small infarct
core.l” Despite not limiting treatment to those
being independent before stroke,?* we also included
patients at even later time windows at a median of
53h IQR=26.5-94.2). The rate of favorable out-
come was also numerically lower in posterior circu-
lation stroke patients who were included in our
analysis, and mortality higher than for anterior cir-
culation stroke, although differences did not reach
statistical significance due to the limited sample
size for those treated in the extended time window.
Safety was excellent, with no fatal ICH in the group
treated after more than 24 h, and symptomatic
ICH only occurred in 1 of the 43 patients.

Our data extend the upper time window in which
EVT might be considered, with technical and
clinically successful thrombectomy in a patient
288h after stroke onset. We do not know whether
a maximum time window for attempting EVT
can be determined. As the numbers of patients
presenting after more than 24h is small even at
high-volume CSCs, international, pooled data
might help to better define not only a potential,
maximum reachable time window, but also
‘inclusive-enough’ selection criteria for EVT for
those patients with remaining tissue-at-risk at late
time windows and progressive symptoms.

Patients with LVO based on pre-existing large-
artery stenosis may have better developed collater-
als, and stroke progression may be slower than
patients with cardioembolic stroke, leading to
sudden occlusion and rapidly growing infarcts.
Indeed, stroke etiology differed among patients
treated later than 24h compared with those

treated within 24 h. Large-artery atherosclerosis
was considered the cause of stroke more often in
patients treated after more than 24 h, while cardi-
oembolism was more often diagnosed in the ear-
lier time windows. Likewise, patients treated more
than 24h after last-seen-well, but less than 24h
after definitive symptom recognition more often
had cardioembolic stroke than large-artery athero-
sclerosis, while patients treated more than 24h
after definite symptom recognition more often
had larger-artery atherosclerosis. In approximately
two-fifths of the EVT > 24 patients, a pre-existing
stenosis was detected during EVT, mainly in the
group of patients treated more than 24 h after defi-
nite symptom recognition. BA occlusion was par-
ticularly frequent in our population treated beyond
24 h. Such occlusions based on pre-existing steno-
sis can be clinically challenging, as patients often
present with unspecific dizziness or vertigo or gait
imbalance and might initially be only mildly
affected.?> Therefore, physicians might refrain
from direct vessel imaging, or, if BA occlusion is
detected, consider the risk of treatment greater
than the benefit. In our patients with posterior cir-
culation stroke treated after more than 24h
(41.7%), despite good to excellent reperfusions
achieved in more than 80%, only 16.7% of the
patients reached favorable outcome, and mortality
was high (41.7%). As stepwise neurological wors-
ening over hours/days was observed in most of
these patients, we should aim for early detection
of LVO and, consequently, earlier EVT.

Our study has limitations. It was an observational
retrospective study of prospectively collected data
without a predefined control group. In the group
treated within <24 h, fewer patients experienced a
favorable outcome (mRS 0-2) at 3 months than in
RCTs investigating the benefit of thrombectomy
in patients within 12 h after symptom onset.26 Less
favorable outcomes might have been caused by
extending treatment to patients with more pre-
morbid disability (22% with prestroke mRS = 3).
Another reason could be the naturally very low
rate of intravenous thrombolysis preceding EVT
in the more than 24h group compared with
patients treated within 24h. Although this study
comprises the so far largest reported cohort of
acute ischemic stroke patients treated with EVT
after more than 24h and it includes patients with
posterior circulation stroke, the sample size is still
small, impeding more in-depth statistical analyses.
Some of the observed group and subgroup differ-
ences may simply have been due to chance. We
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did not use a predefined decision algorithm to
select patients for thrombectomy after more than
24h after last-seen-well or definite symptom rec-
ognition. Instead, considering the limited utility of
perfusion imaging especially in the posterior circu-
lation, we individualized our decision-making
process by integrating both clinical considerations
and additional radiological characteristics.

Conclusion

EVT performed more than 24h after last-seen-
well or definite symptom recognition seems safe
and resulted in a favorable functional outcome in
one out of five patients with anterior or posterior
circulation stroke. As none of the patients treated
after more than 24 h and in whom no reperfusion
could be achieved had a favorable outcome, and
the expected prognosis in patients with progres-
sive stroke and LLVO is known to be unfavorable,8
our data encourage offering EVT at a time win-
dow beyond 24h for both anterior and posterior
circulation stroke.
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