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Table 1. Patient Baseline Characteristics by Type of Anesthesia (Unmatched Analysis)

n=1284 851 433

Sex male, n (%) 436 (51.2) 231 (53.3) 0.042
Age, mean [£SD] (range) 72.1 [13.5] (82.6) 70.6 [13.7] (80.0) 0.108
Previous event”
Stroke, n (90) 116 (13.7) 53 (12.2) 0.043
TIA, n (%) 47 (5.5) 18 (4.2) 0.065
ICH, n (%) 12 (1.4) 8 (1.9) 0.034
Vascular risk factors®
Hypertension, n (%) 59B (71.3) 297 (68.8) 0.055
Diabetes, n (%) 151 (17.7) 71 (16.4) 0.036
Hyperlipidemia, n (%) 583 (68.8) 236 (54.8) 0.293
Smoking, n (%) 173 (21.4) 97 (23.6) 0.054
Atrial fibrillation, n (%) 342 (40.2) 170 (39.5) 0.014
NIHSS at admission, median [IQR] (range) 16.0 [10.0-20.0] (40) 11.0 [6.0-17.0] (36) 0.581
Multiple affected vascular territories, n (04) 134 (15.7) 50 (11.5) 0.123

Symptom onset to admission in min, median [IQR] (range) @il 136.0 [67.0-261.0] (1436) 145.0 [67.0-311.8] (1410} 0.076

mRS prehospital, n (%) 0.305
0=-1 713 (B83.8) 373 (86.1)
=1 138 (16.2) 60 (13.9)

GA indicates general anesthesia; ICH, intracranial hemorrhage; IQR, interquartile range; mRS, modified Rankin Scale; NIHSS, National Insti-
tutes of Health Stroke Scale; 50, standardized difference; SMD, standardized mean difference; and TIA, transient ischemic attack.
‘Data availability was >99% for each value, except that smoking had a 95.1% availability.
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Figure 1. Use of anesthesia in the & participating Stroke Centers in Switzerland (A-H); light gray denotes patients treated with
general anesthesia (GA); dark gray denotes patients treated with non-GA.
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Endovascular treatment for acute ischaemic stroke with or
without general anaesthesia: A matched comparison

Non-GA | 16.5% 224% % 140%  8.6% 23% 17.4% e

% 97%

15.4%

Pp

0% 25% 50% T75% 100%
mRSscores . o 2B

General anaesthesia (GA) in endovascular treatment for acute anterior circulation stroke is
associated with worse functional outcome compared to treatment without GA, measured by 3-
month mRS.



Patients enrolled in the registry with
an AIS who underwent EVT (n=1568)

Excluded (n=160)

* in-hospital strokes n=41
* Lacking information on:
» follow-upmRS n=114
» anacsthesia data n=4
» or both n=|

A 4

Complete data set (n=1408)

Excluded (n=124)
* no pre-hospital mRS data

A 4

Analysis on outcome, unmatched
(n=1284)

GA: non-GA:
n=851 n=433

Figure 2. Flow diagram of the patients included in the study.

AlS indicates, acute ischemic stroke; CEM, coarsened exact matching; EVT, endovascular treatment; GA, general anesthesia; mRS, modified
Rankin Scale; and PSM, propensity score matching.
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Figure 1. Use of anesthesia in the 8 participating Stroke Centers in Switzerland (A-H); light gray denotes patients treated with
general anesthesia (GA); dark gray denotes patients treated with non-GA.
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Table 2. Primary and Secondary Outcomes, Unmatched, and Matched

Primary outcome

mRS after 3 mo

1.75 [1.42 to 2.16]

1.60 [1.08 to 2.36]

1.61 [1.20 t0 2.15]

Secondary clinical outcomes

Dependency or death after 3 mo, mRS =3 (%)

537 (57.7)

202 (42.3)

1.81 [1.41 to 2.32]

1.42 [0.91 to 2.23]

1.49 [1.07 to 2.07]

Mortality within 3 mo, n (%)

264 (28.4)

83 (17.4)

1.71 [1.26 to 2.32]

1.65 [0.94 to 2.89]

1.65 [1.11 t0 2.45]

Recurrent ischemic stroke within 3 mo, n (%)

MIHSS 24 h after admission, median [IQR]

MNIHSS shift from admission to 1 d after
EVT, median [IQR]

45 (6.1)

10 [4 to 17]

—4.0 [-9.0to 0.0]

18 (4.2)

5 [21t013]

—3.0 [-70 to 0.0]

1.47 [0.81 to 2.67]

3.65 [2.51 to 4.79]

—0.47 [-1.50 to 0.56]

2.59 [0.76 to 8.88]

1.22 [-0.74 to0 3.19]

2.61 [0.59 to 4.64]

1.48 [0.85 to 2.59]

3.40 [1.76 to 5.04]

1.75 [0.32 to 3.18]

Hemorrhagic transformation after 24 h, n (%) | 184 (21) 82 (18) 1.19 [0.87 to 1.63] 0.67 [0.39 to 1.17] 1.00 [0.66 to 1.50]
Intracranial hemorrhage after 24 h, n (%) 25 (2.9) 12 (2.86) 1.23 [0.57 to 2.65] 0.87 [0.14 to 5.33] 1.51 [0.53 to 4.31]
Symptomatic ICH within 7 d, n (%) 53 (5.8) 11 (2.3) 2.59 [1.29 t0 5.19] 1.06 [0.30 to 3.75] 1.77 [0.73 to 4.29]
Decompressive craniectomy, n (%) 28 (3) 10 (2.1) 1.72 [0.80 to 3.71] 0.61 [0.10 to 3.67] 1.45 [0.70 to 3.01]

Time metrics and transfer to ICU

Symptom-groin puncture in min, median [IQR]

235 [175 to 369]

247 [177 to 443]

0.94 [0.88 to 1.02]

1.10 [0.96 to 1.26]

1.11 [1.00 to 1.23]

Door-groin puncture in min, median [IQR]

92 [66 to 123]

97 [70 to 135]

0.92 [0.85 to 0.99]

1.20 [1.04 to 1.37]

1.08 [0.96 to 1.20]

EVT duration in min, median [IQR]

70 [44 10 110]

68 [46 to 111]

0.95 [0.87 to 1.03]

1.04 [0.89 to 1.22]

1.13 [1.01 to 1.28]

Transfer to ICU=yes, n (% 443 (479 | 104(219) | 3.41[2591t0 4.48 2.16 [1.30 to 3.58 3.07 [2.15 to 4.37

CEM indicates coarsened exact matching; EVT, endovascular treatment; GA, general anesthesia; ICH, intracranial hemorrhage; ICU, intensive care unit; IQR, interquar-
tile range; mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; and PSM, propensity score matching.
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In conclusion, in this observational study on the impact
of type of anesthesia on outcome in EVT for acute ischemic
stroke, we found that GA in real-world Stroke Centers was
associated with worse functional outcome, which appeared
to be independent of existing differences in patient char-
acteristics between groups. Larger randomized ftrials are
needed to study the relationship of disease-, patient- and
treatment-related variables with outcomes following GA on
EVT for acute ischemic stroke, and to identify the ideal type
of anesthesia for individual patients.

All EVT & GA (+)
|

Kotu Fonksiyonel Sonlanim
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All reperfiizyon tedavileri — RKC @
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Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

Sabwi, et at*”

Retrospective,

Conzecutive

90-d mRS scone

80-d mortal-

Mo differences

n=124

258 patients with Two-thirds of
2020 dual cantar, patienta with AIS | moderate pra- =1 or unchanged | ity higher with betwesn groups | thromhbectomy
2012-2018, treated with EVT | stroke disshility | from baseiine presiroke mRS in elCH population had
=761 mRS scom =22 digahility in acore 22 ([aOR, baseline mRS
va 502 prestroke | 36.7% ve 26.70% | 2.83 [95% CI, score 22; no dif-
mRS scom =1 {a0R, 0.90 [95%: | 1.84-4.37]; ferences in repar-
n= 7 6 1 Cl, 0.60=1.35]; | Ac0.001) fusion, length of
P} B} stay by preatroke
mAS score
Regenhardt et Retrospective, Consecutive 49 patients with | Baseline dis- Higher 80-d Mo differences Mo association
al= 2020 gingle centar, patients with AIS | baseline disability | ability associated | mortality in those | in complications, | between basaline
2011=2018, treated with EVT | {5 mRS score 4, | with 80-d mRS with presiroke ncleding IGH dizability and
n=3E1 23 mRS score 3, | score <2 (OR, disability (50% v= | (OR, 0.52 [85% | accumulated
21 mRS score 2), | 0.51 [95% CI, 19%; Ac0.0001) | CL 0.24:1.11]} dﬂﬂ:ﬁl}' or ather
332 without 0.37-0.700 but thrombectomy
_381 not accumulated outcomes
n= disahility by
AMAS score 0
Salwi 2020* Retrospective, Selected patients | 33 patients (4% 36% retum a pﬂtim 6.2% had sIGH Rate of B4%
dual cantar, with severe of total) identified | to baseline (24.29%) died in successful
2012-2018, baseline disability | from 822 patients | functional status | hospital racanalzation;
n=B55 [mRS score 4 total comparable to small numbers of
ar 5) historical data on patents without
patients without direct comparator
n :855 premarbid dis- group; selection
ahility bias
Larsson et al,™ Retrospective, Consecutive 80 patients with | Recanalization Mortality at 80 d | sICH asimilar
2020 zingle centar, patients with AIS | baseline disability | rates and return | higher in patients. | between groups
2015=2018, treated with EVT | mRS score 23 vs | o prestroke with prestroka
=591 501 wath mRS functional disability
score <2 basaline were
similar between
groups; 20%
n=591 e
disability returmed
to baseline
Oesch et al®™" Prospective, Cansecutive 84 patients with | Preemsting Preexisting sICH similar in Significant
2020 obsarvational patienta with AIS | prestroke mRS digability not digability not both groups baseline differ:
registry study, treated with EVT | score 23 ve 1183 | associated with asaociated with ences besides
multicenter, with prestroke clinical outcome | mortality (aOR, dizability (age,
2005-2016, mAS score =2 {a0R, 1.08 [95% | 1.27 [95% CI, history of stroke.
=247 Cl. 0.81-1.89]} | 0.78-21]} presence of

wvascular risk
factors, basaline
NIHSS scora)
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Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

2020

dieal centar,
2012-2018,
=781

Retrospective,

Conzecutive
patients with AIS
treated with EVT

258 patients with
maderate pre-
stroke disability
mRS scom =2
va 502 prestroke
mRS score <1

90-d mRS scone
<1 or unchangead
from baseline
dizahbility in
36.7% va 26.7%
{aDR, 0.90 [85%:
Cl, 0.60=1.35];
P} B}

80-d mortal-
ity higher with
prestroke mRS
acore 22 ([aOR,
2.83 [95% CI,
1.84-4.37];
Fo0.001)

betwean groups
in sICGH

Two-thirds of
thrombectomy
population had
baseline mRS
score =2; no dif-
ferences in repa
fusion, length of

Regenhardt et Retrospective, Consecutive 49 patients with | Baseline dis- Higher 80-d Mo differences
al#= 2020 single center, patients with AIS | baseline disability | ability associated | mortality in those | in complications, | between basaline
2011=2018, treated with EVT | {5 mRS score 4, | with 80-d mRS with presiroke incleding ICH dizability and
n=3g1 23 mRS score 3, | score <2 (OR, dizability (50% vs | (OR, 0.52 [05% | accumulated
21 mRS acora 2), | 051 [95% CI, 18%; F<0.0001) | CL 0.24:1.11]} disahility or other
332 without 0.37-0.700 but thrombectomy
not accumulated outcomes
disahility by
AMAS score 0
Sabwi 2020 Retrospective, Selected patients | 33 patients (4% | 36% retum 8 patients 6.2% had =IGH Rate of B4%
dual canter, with severe of total) identified | to bassline (24.2%) died in successful
2012=-2018, baseline dizability | from 822 patients | functional siatus | hospital racanalzation;
n=A55 [mRS scora 4 total comparable to small numbers of
ar 5) historical data on patents without
patients without direct comparator
premarbid dis- group; selection
ahility bias
Larsson et al,™ Retrospective, Consecutive 80 patients with | Recanalization Mortality at 80 d | sICH asimilar
2020 single centar, patients with AIS | baseline disability | rates and return higher in patients. | between groups
2015=2018, treated with EVT | mRS score 23 vs | o prestroke with prestroka
=591 501 wath mRS functional disability
sCore 52 baseline wara
similar between
groups; 20%
with prestroke
dieahility returned
to baseline
Oesch et al* Prospective, Cansecutive B4 patients with | Preexsting Preexisting sICH similar in Significant
2020 obsarvational patients with AIS | prestroke mRS digability not digability not both groups baseline differ:
registry study, treated with EVT | score =3 ve 1163 | associated with | associated with ences besides
multicenter, with prestroke clinical outcome | mortality (aOR, dizability (age,
2005-2016, mAS score =2 {a0R, 1.08 [95% | 1.27 [95% CI, history of stroke.
=247 Cl, 0.61-1.89]) [ 0.76=2.1]) presence of

wvascular risk
factors, basaline
NIHSS scora)

Q inme sonrasi dizabilite sonlanimi:

90. gin mRS <1 veya degismeme oranlari: %36,7 vs %26.7 OR: 0,90

U Mortalite sonlanimi:
Basvuru mRS 22 olanlarda — 90. giinde 6lim 1: [BREZISS
U ICH, sICH veya diger glivenlik sonlanmu:
Fark yok
U Diger yorumlar:
Trombektomi yapilan hastalarin 2/3 Gnde inme 6ncesi mRS 22 idi;

Reperflzyon, yatis sureleri arasinda fark saptanmadi



2020

Regenhardt et
al = 2020

Retrospective,
dieal centar,
2012-2018,
=751

Retrospective,
single center,
2011=2018,
n=3g1

Conzecutive
patients with AIS
treated with EVT

Conaecutive
patiants with AIS
treated with EVT

259 patients with
maderate pre-
stroke disability
mRS scom =22
wa 502 prestroke
mRS score <1

49 patients with
baseline disability
{5 mRS score 4,
23 mRS score 3,
21 mRS acora 2),
332 withouwt

Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

90-d mRS scone
<1 or unchangead
from baseline
dizahbility in
36.7% va 26.7%
{a0R, 0.90 [95%:
Cl, 0.60=1.35];
P} B}

Baszeline dis-
ability associated
with 80-d mRS
score <2 (OR,
D51 [85% CI,
0.37-0.700) but
not accumulated
disability by
AMAS score <0

80-d mortal-

ity higher with
prestroke mRS
acore 22 ([aOR,
2.83 [95% CI,
1.84-4.37];
Fo0.001)

Higher 80-d
mortality in those
with prestroke
disahility (0% ve
18%; Rc0.0001)

betwean groups
in sICGH

Mo differences

in complications,

including ICH
{OR, 0.52 [95%:
Cl, 0.24:1.11]}

Tworthirds of
thrombectomy
population had
baseline mRS

score =2; no dif-
ferences in repar-
fusion, length of

Sabwi 2020 Retrospectiva, Selected patients | 33 patients (4% | 36% retum 8 patients 6.2% had =IGH Rate of B4%
dual canter, with severe of total) identified | to bassline (24.2%) died in successful
2012=-2018, baseline disability | from 822 patients | functional status | hospital racanalzation;
n=B55 [mRS score 4 total comparable to small numbers of

ar 5) historical data on patents without
patients without direct comparator
premarbid dis- group; selection
ahility bias

Larsson et al,™ Retrospective, Consecutive 80 patients with | Recanalization Mortality at 80 d | sICH asimilar

2020 single centar, patients with AIS | baseline disability | rates and return higher in patients. | between groups
2015=2018, treated with EVT | mRS score 23 vs | o prestroke with prestroka
=591 501 wath mRS functional disability

sCore 52 baseline wara
similar between
proups; 20%:
with prestroke
disability returmed
to baseline

Oesch et al* Prospective, Cansecutive 84 patients with | Preemsting Preexisting sICH similar in Significant

2020 obsarvational patienta with AIS | prestroke mRS digability not digability not both groups baseline differ:
registry study, treated with EVT | score 3 ve 1163 | associated with associated with ences besides
multicenter, with prestroke clinical outcome | mortality (aOR, dizability (age,
2005-2018, mAS score <2 | (aOR, 1.08 [85% | 1.27 [95% G, histary of stroke,
=247 Cl, 0.61-1.89]) [ 0.76=2.1]) presence of

wvascular risk
factors, basaline
NIHSS scora)

O inme sonrasi dizabilite sonlanimi:
90. gin mRS=2 ile iligki : ~
U Mortalite sonlanimi (90 gunde 6lum):
Prestroke dizabilitelilerde 1 (%50 vs %19): EOI000H

U ICH, sICH veya diger glivenlik sonlanmu:
Fark yok

U Diger yorumlar:




Retrospective,

Conzecutive

258 patients with

Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

80-d mortal-

Two-thirds of

Salwi 2020%

Retrospective,
dual center,
2012=-2018,
n=B55

Selected patients

with sawvere
baseline dizability
[mRS score 4

ar 5)

33 patients (4%
of total) identified
from 822 patients
total

36% retum

to bazeline
functional status
comparable to
historical data on
patients without
premarbid dis-
ability

8 patients
(24.2%) died in
hospital

90-d mRS scone
2020 dieal centar, patients with AIS | modermate pre- =1 orunchanged | ity higher with batween groups | thrombectomy
2012-2018, treated with EVT | stroke disahility from baseling prestroke mRS in slCH population had
=761 mRS scom =22 dizahility in acore 22 ([aOR, baseline mRS
va 502 presiroke | 36.7% vs 26.70%0 | 2.83 [95% CI, score 22; no dif-
mRS score <1 {aDOR, 0.90 [85% | 1.84-4.37]; ferences in repar-
Cl, 0.60=1.35]; F.001) fusion, length of
Fl=i) B} stay by prestroke
mAS score
Regenhardt et Retrospective, Consecutive 49 patients with | Baseline dis- Higher 80-d Mo differences Mo assocciation
al#= 2020 single center, patients with AIS | baseline disability | ability associated | mortality in those | in complications, | between basaline
2011=2018, treated with EVT | {5 mRS score 4, | with 80-d mRS with presiroke incleding ICH dizability and
n=3g1 23 mRS score 3, | score <2 (OR, dizability (50% vs | (OR, 0.52 [05% | accumulated
21 mRS acora 2), | 051 [95% CI, 18%; F<0.0001) | CL 0.24:1.11]} disahility or other
332 without 0.37-0.700 but thrombectomy
not accumulated outcomes
disahility by

6.2% had =ICH

Rate of 84%
successful
racanalzation;
amall numbers of

group; selection
bias

2020 single centar, patients with AIS | baseline disability | rates and return higher in patients. | between groups
2015=2018, treated with EVT | mRS score 23 vs | o prestroke with prestroka
=591 501 wath mRS functional disability
sCore 52 baseline wara
similar between
groups; 20%
with prestroke
dizahility retumsd
to baseline
Oesch et al* Prospective, Cansecutive 84 patients with | Preemsting Preexisting sICH similar in Significant
2020 obsarvational patienta with AIS | prestroke mRS digability not digability not both groups baseline differ:
registry study, treated with EVT | score 3 ve 1163 | associated with associated with ences besides
multicenter, with prestroke clinical outcome | mortality (aOR, dizability (age,
2005-2018, mAS score =2 | (aOR, 1.08 [95% | 1.27 [95% CI, histary of stroke,
=247 Cl, 0.61-1.89]) [ 0.76=2.1]) presence of
wvascular risk
factors; baseline
NIHSS scora)

O inme sonrasi dizabilite sonlanimi:
%36 hasta inme Oncesi temel fonksiyonel seviyeye gelmis

U Mortalite sonlanimi (90 gunde 6lum):

%24.2 hastane ici 6ltim|

U ICH, sICH veya diger glivenlik sonlanmu:
%6.2 sICH
U Diger yorumlar:

%84 basarili rekanalizasyon




Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

Retrospective,

Conzecutive

258 patients with

80-d mortal-

Two-thirds of

Oesch et al®™"
2020

Retrospective,
single centar,
2015-2018,
n=591

Praspective,
obsemnvational
registry study,
multicanter,
2005-2016,
e 247

Consecutive
patients with AlIS
treated with EVT

Cansecutive
patients with AIS
treated with EVT

80 patients with
baseline disability
mAlS score 23 ve
501 wath mRS
score <2

B4 patients with
preatroke mRS
soore 23 ve 1163
with prestroke
mAS score =2

Recanalization
rates and return
to prestroke
functional
baseline were
similar between
groups; 20%:
with prestroke

Preexsting
dizabilty not
associated with
chnical outcome
{a0R, 1.08 [95%
Cl, 0.81-1.88]}

Mortality at 90 d
higher in patiants
with prestroka
disability

Preaxisting
dieability not
associated with
mortality (a0R,
1.27 [95% CI,
0.76-2.1])

slCH aimilar
between groups

sICH similar in
both groups

90-d mRS scone
2020 dieal centar, patients with AIS | modermate pre- =1 orunchanged | ity higher with batween groups | thrombectomy
2012-2018, treated with EVT | stroke disahility from baseling prestroke mRS in slCH population had
=761 mRS scom =22 dizahility in acore 22 ([aOR, baseline mRS
va 502 presiroke | 36.7% vs 26.70%0 | 2.83 [95% CI, score 22; no dif-
mRS score <1 {aDOR, 0.90 [85% | 1.84-4.37]; ferences in repar-
Cl, 0.60=1.35]; F.001) fusion, length of
Fl=i) B} stay by prestroke
mAS score
Regenhardt et Retrospective, Consecutive 49 patients with | Baseline dis- Higher 80-d Mo differences Mo assocciation
al#= 2020 single center, patients with AIS | baseline disability | ability associated | mortality in those | in complications, | between basaline
2011=2018, treated with EVT | {5 mRS score 4, | with 80-d mRS with presiroke incleding ICH dizability and
n=3g1 23 mRS score 3, | score <2 (OR, dizability (50% vs | (OR, 0.52 [05% | accumulated
21 mRS acora 2), | 051 [95% CI, 18%; F<0.0001) | CL 0.24:1.11]} disahility or other
332 without 0.37-0.700 but thrombectomy
not accumulated outcomes
disahility by
AMAS score 0
Sabwi 2020 Retrospective, Selected patients | 33 patients (4% | 36% retum 8 patients 6.2% had =IGH Rate of B4%
dual canter, with severe of total) identified | to bassline (24.2%) died in successful
2012=-2018, baseline disability | from 822 patients | functional status | hospital racanalzation;
n=A55 [mRS scora 4 total comparable to small numbers of
ar 5) historical data on patents without
patients without direct comparator
premarbid dis- group; selection
abil biazs

Significant
baeeline differ:
ences besides
dizability (age,
history of stroke.
presence of
wvascular risk
factors, basaline
NIHSS scora)

O inme sonrasi dizabilite sonlanimi:
%20 hasta inme Oncesi temel fonksiyonel seviyeye gelmis; ~

U Mortalite sonlanimi (90 glinde 6lUm):

Dizabilitesi olan grupta 7

U ICH, sICH veya diger guivenlik sonlanmu:
SICH: ~
U Diger yorumlar:

Rekanalizasyon oranlari benzer




Table 2. Studies EVT for AlS in Patients With Preexisting Disability or Dementia

Oesch et al®™" |

2020

Praspective,

obsemnvational
registry study,
multicanter,

2005-2016,

] 247

Cansecutive
patients with AIS
treated with EVT

B4 patients with

preatroke mRS
soore 23 ve 1163
with prestroke
mARS score =2

Preexsting
dizabilty not
associated with
chnical outcome
{a0R, 1.08 [95%
Cl, 0.81-1.88]}

Preaxisting

digability not
associated with
mortality (a0R,
1.27 [95% CI,

0.76-2.1])

Retrospective, Conaecutive 258 patients with | 90-d mRS score | 90-d mortal- Tworthirds of
2020 dual cantar, patients with AIS | modermate pre- =1 or unchanged | ity higher with betwean groups | thrombectomy
2012-2018, treated with EVT | stroke disahility from baseling prestroke mRS in slCH population had
=761 mRS scom =22 dizahility in acore 22 ([aOR, baseline mRS
va 502 presiroke | 36.7% vs 26.70%0 | 2.83 [95% CI, score 22; no dif-
mRS score <1 {aDOR, 0.90 [85% | 1.84-4.37]; ferences in repar-
Cl, 0.60=1.35]; F.001) fusion, length of
Fl=i) B} stay by prestroke
mAS score
Regenhardt et Retrospective, Consecutive 49 patients with | Baseline dis- Higher 80-d Mo differences Mo assocciation
al#= 2020 single center, patients with AIS | baseline disability | ability associated | mortality in those | in complications, | between basaline
2011=2018, treated with EVT | {5 mRS score 4, | with 80-d mRS with presiroke incleding ICH dizability and
n=3g1 23 mRS score 3, | score <2 (OR, dizability (50% vs | (OR, 0.52 [05% | accumulated
21 mRS score 2), | 0.51 [95% CI, 19%; Ac0.0001) | CL 0.24:1.11]} disahility or other
332 without 0.37-0.700 but thrombectomy
not accumulated outcomes
disahility by
AMAS score 0
Sabwi 2020 Retrospective, Selected patients | 33 patients (4% | 36% retum 8 patients 6.2% had =IGH Rate of B4%
dual canter, with severe of total) identified | to bassline (24.2%) died in successful
2012=-2018, baseline disability | from 822 patients | functional status | hospital racanalzation;
n=A55 [mRS scora 4 total comparable to small numbers of
ar 5) historical data on patents without
patients without direct comparator
premarbid dis- group; selection
ahility bias
Larsson et al,™ Retrospective, Consecutive 80 patients with | Recanalization Mortality at 80 d | sICH asimilar
2020 single centar, patients with AIS | baseline disability | rates and return higher in patients. | between groups
2015=2018, treated with EVT | mRS score 23 vs | o prestroke with prestroka
=591 501 wath mRS functional disability
sCore 52 baseline wara
similar between
proups; 20%:
with prestroke
dizahility raturned

sICH similar in
both groups

Significant
baeeline differ:
ences besides
dizability (age,
history of stroke.|
presence of
wvascular risk
factors, basaline
NIHSS scora)

O inme sonrasi dizabilite sonlanimu:
Farkyok (O.R.:1,08)

U Mortalite sonlanimi (90 gunde 6lum):
Farkyok (O.R.:1,27)

U ICH, sICH veya diger glivenlik sonlanmu:
SICH: ~

U Diger yorumlar:

Hasta gruplari arasinda dizabilite disinda (yas, inme oykusu, vaskuler

risk faktorleri, bagvuru NIHSS skorlari) belirgin farkli idi




Pre-stroke, - Discuss quality of life concerns and fulure care preferences with
° I non-acute patients and families
setting: « Encourage advance care planning for fulure emergencies like
'I'T'lj E.Q. Stroke major stroke
Prevention * Examine own perscnal biases that may influence treatment
Clinic decision-making under lime-pressured situations

» Acknowledge the spectrum of possible post-stroke outcomes; avoid
thinking dichotomously in terms of “good” or “bad” outcome
*Disclose uncertain state of evidence about the magnitude of treatment
effects in this population
Acute Stroke +Disclose the potential risks of treatment in this population, such as the
sotting: high mortality compared to patients without pre-stroke
Time-critical disability/dementia
Treatment * Avoid routinely withholding therapies solely on the basis of pre-morbid
status, given potential benefits of mitigating further post-stroke disability
* Adopt patient-centered care strategies as far as possible: seek to
understand what the patient would value in such situations, recognizing
this will vary by age, ethnicity, religious beliefs etc, and will be
challenging to achieve meaningfully in the acute care setting

Decision

o Post-acute *Recognize that patient’s outcome will depend not only on the
Y care setting: immediate treatment decision but also on high quality of stroke unit
e Prognosticating care and rehab '
- and planning »Consider the patient’s Goals of Care going forward that may be
influenced by decision to treat e,g, anticipated need for intubation and
further care  jnrensive care unit admission after EVT

Figure 1. A pragmatic approach to the use of acute stroke therapies in patients with premorbid disability or dementia, involving
discussions and considerations across the continuum of stroke care from prestroke discussions (when possible) to acute
stroke decision-making to postacute care and prognostication.

EVT indicates endovascular therapy.



Pre-stroke, INME ONCESI AKUT-OLMAYAN DONEMDE (Orn. inme Onleme Klinigi):
non-acute * Hasta/ yakinlari — yasam kalitesi endiseleri & gelecekteki bakim tercihleri

setting: .
kq-l-él E.g. Stroke Gelecekteki acil durumlarda — bakim planlamasini

Prevention « Zaman-baskisi etkisinde tedavi karari dnyargilari
Clinic

Acute Stroke

setting:
Time-critical
Treatment

Decision

Post-acute
care setting:

h - Prognosticating
and planning
further care

+
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INME ONCESi AKUT-OLMAYAN DONEMDE (Orn. inme Onleme Klinigi):

Pre-stroke,
non-acute « Hasta / yakinlari — yasam kalitesi endiseleri & gelecekteki bakim tercihleri
setting: -
E.g. Stroke Gelecekteki acil durumlarda — bakim planlamasini
Prevention « Zaman-baskisi etkisinde tedavi karari dnyargilari
Clinic
AKUT INME DONEMI (Kritik Tedavi Karari Verme Zamani)
« Sonlanim genis bir spektrum — (Sadece «iyi» veya «kotu» degil)
Acute Stroke : o
setting: Tedavi faydalari abartiimamal (belirsiz kanitlar)
Time-critical - Tedavi riskleri 1 / mortalite 1 bildiriimeli
Treatment
Decision » Sadece pre-morbid dizabilite temeli karar &
« Hasta merkezli yaklasim (yas, etnisite, dini inang)
Post-acute
care setting:
Prognosticating
and planning

further care
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Pre-stroke, INME ONCESI AKUT-OLMAYAN DONEMDE (Orn. inme Onleme Klinigi):
non-acute « Hasta / yakinlari — yasam kalitesi endiseleri & gelecekteki bakim tercihleri
setting: .
E.g. Stroke Gelecekteki acil durumlarda — bakim planlamasini
Prevention « Zaman-baskisi etkisinde tedavi karari dnyargilari
Clinic
AKUT INME DONEMI (Kritik Tedavi Karari Verme Zamani)
« Sonlanim genis bir spektrum — (Sadece «iyi» veya «koti» degil)
Acute Stroke : .
setting: Tedavi faydalari abartilmamali (belirsiz kanitlar)
Time-critical » Tedavi riskleri 1 / mortalite 1 bildirilmel
Treatment
Decision » Sadece pre-morbid dizabilite temeli karar &
» Hasta merkezli yaklasim (yas, etnisite, dini inang)
Post-acute A UT DONEM SONRASI BAKIM (Prognostikasyon, ileri tedavi plani)
care setting: o ianim # acil tedavisi (+ rehabil da bag|
Prognosticating onlanim # acil tedavisi (+ reha ||tasyor-1.a a bagh)
and planning « EVT sonrasi — Entubasyon ihtiyaci / YBU kabul karari

further care
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Primer Etkinlik Sonlanimi: 3. ay iyi fonksiyonel sonlanim [mRS = 0-2]

Sekonder etkinlik sonlanimi: *3.ay mRS dagilimi, * K6tl fonksiyonel sonlanim [mRS 5-6] , *Basarili rekanalizasyon dagilimi

Guvenlik sonlanimi: *ICH, *sICH *3. ay mortalite
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Table 2. Efficacy and Safety Outcomes

ICH 195/789 (24.7) | 20102 (19.6) | 0.74 (0.44-1.24) | 0.258
sICH# 65/782 (B.3) 5/102 (4.9) 057 (0.22-1.45) | 0.236
Successful recanaliza- | 713/826 (86.3) | 94/101(93.1) | 2.13(0.96-4.70) | 0.062
tion§

3-mo mRS score, 3 (0-5) 2 (1-4) 1.15 (0.80-1.65} | 0.467
median (IQR)

3-mo good outcome|| | 330/786 (42.0) | 56/102 (54.8) | 1.68(1.11-255) | 0.014
3-mo poor outcomef] | 244/786 (31.0) | 23/102(22.6) | 0.65 (0.40-1.05) | 0.080
3-mo death 132/786 (168) | 17/102(i16.7) | 099 (0.67-1.72) | 0.974

Data are shown as the event number/total number (%), unless otherwise indicated. ASPECTS indicates Alberta Stroke Program Early CT Score; ICH, infracranial hemorrhage; IOR, interguartile
range; LAA, large artery atherosclerosis; mRS, modified Rankin Scale; NIHSS, National Instriutes of Health Stroke Scale; OR, odds ratio; PS5, propensity score; and siCH, symptomatic intracranial

hemorrhage.
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‘Adjusted for age, sex, baseline NIHSS score, ASPECTS, LKW to puncture time, anterior circulation stroke, LAA, emergency stenting, thrombectomy pass numbers, and centers.

tAdjusted for centers.

tAccording to the Heidelberg Bleeding Classification.

§Successful recanalization is defined by the modified Thrombolysis in Cerebral Infarction score of 2b-3 after mechanical thrombectomy.

[Good outcome is defined as modified Rankin Scale score 0=20
1 Poor outcome s defined as modified Rankin Scale score 5-6.



Table 2. Efficacy and Safety Outcomes

ICH 195/780 (24.7) | 201102 (19.6) | 0.74 (0.44-124) | 0.258  0.87 (0.42-1.80) | 0.715
sICH# 65/782 (B.3) 5/102 (4.9) 057 (0.22-1.45) | 0.236 051 (0.18-1.45) | 0.204
Successful recanaliza- | 713/826 (86.3) 34101 (83.1) 213 (0.96—4.70) 0.062 2.66 (1.15-6.14) 0.022
tion§

3-mo mRS score, 3(0-8) 2 (1-4) 1.15(0.B0-1.65) | 0.467  1.14(0.77-1.68) | 0.509
median (IQR)

3-mo good outcome|| | 330/786 (420) | 56/102 (549) | 168(1.11-255) | 0.014  1.87 (1.25-2.82} | 0.003

3-mo poor outcome| 244/786 (31.0) | 23/102 (22.6) | 0.65(0.40-1.05) | 0.080 0.70 (0.37-1.33) | 0.2B0

3-mo death 132/786 (168) | 17/102 (16.7) | 099 (0.57-1.72) | 0.974  1.02 (0.46-2.26) | 0.960

Data are shown as the event number/total number (%), unless otherwise indicated. ASPECTS indicates Alberta Stroke Program Early CT Score; ICH, infracranial hemorrhage; IOR, interguartile
range; LAA, large artery atherosclerosis; mRS, modified Rankin Scale; NIHSS, National Instriutes of Health Stroke Scale; OR, odds ratio; PS5, propensity score; and siCH, symptomatic intracranial
hemorrhage.

‘Adjusted for age, sex, baseline NIHSS score, ASPECTS, LKW to puncture time, anterior circulation stroke, LAA, emergency stenting, thrombectomy pass numbers, and centers.

tAdjusted for centers.

tAccording to the Heidelberg Bleeding Classification.

§Successful recanalization is defined by the modified Thrombolysis in Cerebral Infarction score of 2b-3 after mechanical thrombectomy.

[Good outcome is defined as modified Rankin Scale score 0=20

1 Poor outcome s defined as modified Rankin Scale score 5-6.



Table 2. Efficacy and Safety Outcomes

ICH 195/780 (24.7) | 201102 (19.6) | 0.74 (0.44-124) | 0.258  0.87 (0.42-1.80) | 0.715
sICH# 65/782 (B.3) 5/102 (4.9) 057 (0.22-1.45) | 0.236 051 (0.18-1.45) | 0.204
Successful recanaliza- | 713/826 (86.3) 34101 (83.1) 213 (0.96—4.70) 0.062 2.66 (1.15-6.14) 0.022
tion§

3-mo mRS score, 3(0-8) 2 (1-4) 1.15(0.B0-1.65) | 0.467  1.14(0.77-1.68) | 0.509
median (IQR)

3-mo good outcome|| | 330/786 (420) | 56/102 (549) | 168(1.11-255) | 0.014  1.87 (1.25-2.82} | 0.003

3-mo poor outcome| 244/786 (31.0) | 23/102 (22.6) | 0.65(0.40-1.05) | 0.080 0.70 (0.37-1.33) | 0.2B0

3-mo death 132/786 (168) | 17/102 (16.7) | 099 (0.57-1.72) | 0.974  1.02 (0.46-2.26) | 0.960

Data are shown as the event number/total number (%), unless otherwise indicated. ASPECTS indicates Alberta Stroke Program Early CT Score; ICH, infracranial hemorrhage; IOR, interguartile
range; LAA, large artery atherosclerosis; mRS, modified Rankin Scale; NIHSS, National Instriutes of Health Stroke Scale; OR, odds ratio; PS5, propensity score; and siCH, symptomatic intracranial
hemorrhage.

‘Adjusted for age, sex, baseline NIHSS score, ASPECTS, LKW to puncture time, anterior circulation stroke, LAA, emergency stenting, thrombectomy pass numbers, and centers.

tAdjusted for centers.

tAccording to the Heidelberg Bleeding Classification.

§Successful recanalization is defined by the modified Thrombolysis in Cerebral Infarction score of 2b-3 after mechanical thrombectomy.

[Good outcome is defined as modified Rankin Scale score 0=20

1 Poor outcome s defined as modified Rankin Scale score 5-6.
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Table 2. Efficacy and Safety Outcomes

ICH

26/79 (32.9)

18/81 (22.2)

0.58 (0.25-1.35) | 0.207

sICH#

9/79 (11.4)

4/81 (4.9)

0.36 (0.07-1.85)

Successful recanaliza-
tion§

66/81 (81.5)

73/80 (91.3)

2.37 (1.03-5.47)

3-mo mRS score,
median (IQR)

4(1-5)

2(1-4)

1.32 (0.61-2.85)

3-mo good outcome||

26/78 (33.3)

43/81 (53.1)

2.26 (1.17-4.39)

3-mo poor outcome|

22/78 (28.2)

20/81 (24.7)

0.83 (0.31-2.24)

3-mo death

11/78 (14.1)

15/81 (18.5)

1.38 (0.42-4.58)
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Figure 2. The shift on the 3-mo modified Rankin Scale (mRS) score of no eptifibatide vs eptifibatide.



Conclusions

This matched-control study demonstrated that MT com-
bined with eptifibatide did not raise major safety concerns
and showed a trend of better efficacy outcomes com-
pared with MT alone. Overall, eptifibatide shows poten-
tial as a periprocedural adjunctive antithrombotic therapy
when combined with MT. Further randomized controlled
trials of MT plus eptifibatide should be prioritized.

SEE A MT — Etkin & Guvenli

SIE=N= RKC'lara oncelik verilmelidir.
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DIRECT-MT (Direct Intraarterial Thrombectomy to Revascularize Acute Ischemic Stroke Patients with
Large Vessel Occlusion Efficiently in Chinese Tertiary Hospitals: a Multicenter Randomized Clinical Trial).



Calisma Primer sonlanim hedefi Ozellik MT (n)

IVT + MT (n) Primer sonlanim sonug

e Cin

e Cok merkezli (41 merkez)

e (18 Mart 2018 - 19 Ekim 2019)

e 218 yas

e IKA ve/ veya OSA-M1/M2 proksimal 326
BDO (BT-A), ilk 4.5 saatte basvurusu
olup IV-tPA i¢in uygun olan hastalar

e NIHSS 22

o IVT: (0.9 mg/kg) alteplase

DIRECT-* Inme sonrasi 90. giin mRS
MT (30) ® Noninferiorite hedef Odds oran:: 0.8

328

¢ Ortak Odds oranu:
1.07 (0,81-1.40)

o Noninferiorite icin
p=0.04

Primer sonlamim sonug (90. giin mRS) Median (IQR) 3(2-5)

3(2-5)



DIRECT-MT trial

Endovascular thrombectomy (EVT) Combination therapy (CT) group
group

sk > Wy k-

EVT and intravenous
coagulant - Alteplase



DIRECT-MT trial

Endovascular thrombectomy (EVT) Combination therapy (CT) group
group

- -3 + A2
o \?‘3‘1

EVT and intravenous
coagulant - Alteplase

v

Computed tomographic assessment of:

® Clinical features ® Imaging features
¥

® Hemorrhagic transformation (HT) 41.2%; 261 patients
e Symptomatic intracranial hemorrhage (sICH) 5.4%; 34 patients

e Parenchymal hematoma 13.4%; 85 patients




Endovascular thrombectomy (EVT) Combination therapy (CT) group
group

®_ 0 e _0
asess 02 Ny \z
N =313 N =320

EVT and intravenous
coagulant - Alteplase

Computed tomographic assessment of:
® Clinical features ® Imaging features

+

® Hemorrhagic transformation (HT) 41.2%; 261 patients

e Symptomatic intracranial hemorrhage (SICH) 5.4%; 34 patients Gruplar arasinda fark yOk (p=0.33)

e Parenchymal hematoma 13.4%; 85 patients




Tabip & Multvasdable EMact of the Clnical and Imaging Factors an HT, SICH, and PH
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A Independent risk factors for sICH

Endovascular thrombectomy (EVT) Combination therapy (CT) group

group
®_0 ®_0
D Sm&E @ -
N =313 N =320 '

EVT and intravenous
coagulant - Alteplase

S passes of gevice

basaline NIHSS score




DIRECT-MT trial

Endovascular thrombectomy (EVT) Combination therapy (CT) group
group

- 0‘0‘ ~+ \=

N =313 N 320 “’l

EVT and intravenous
coagulant - Alteplase

v

Computed tomographic assessment of:

® Clinical features ® Imaging features
4

¢ Hemorrhagic transformation (HT) 41.2%; 261 patients

e Symptomatic intracranial hemorrhage (sICH) 5.4%; 34 patients

e Parenchymal hematoma 13.4%; 85 patients

&

« baseline NIHSS score Independent risk factors for sICH
« glucose level at hospital \ :

= EVT - bPaseline NIHSS score

CT
group




Conclusions

This study shows that higher baseline NIHSS score and
higher glucose level at hospital arrival were associated
with slICH in patients with acute ischemic stroke after
EVT. Alteplase treatment did not increase the risk of HT,
sICH, or PH after EVI. The independent predictor of
sICH was different in EVT alone group and combination-
therapy group.

DIRECT-MT trial

Endovascular thrombectomy (EVT) Combination therapy (CT) group
group

~+ \i

(sICH) 5.4%; 34 patients
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Table 2. Overview of Baseline Demographic and Clinical Characteristics, Complications, and Outcomes for
Pediatric Ischemic Stroke Patients Treated With Endovascular Thrombectomy or Medical Management Only

Baseline demographic and clinical characteristics

Age (mean years; SEM) 8.6 (0.1) 13.7 (0.3) 8.4 (0.1)

0-5y NR (<6.0) 2684 (37.5)
6-12y 2125 (28.9) 35 (18.4) 2090 (29.2)
13-17 y 2522 (34.4) 145 (76.3) 2377 (33.2)
Female 3293 (44.9) 79 (41.8) 3214 (44.9)
Non-White race and ethnicity 3199 (43.6) 50 (26.3) 3149 (44.0)
Hospital-urban/teaching 6903 (94.0) 180 (94.7) 6723 (94.0)
Primary payer—medicare/medicaid 3413 (46.5) 79 (41.8) 3334 (46.6)
APR-DRG iliness severity subclass >3 (extreme) 1520 (20.7) 105 (55.3) 1415 (19.8)
Concomitant thrombaolytic therapy 233 (3.2) 79 (41.6) 154 (2.2)
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Stroke cause

Congenital cardiac abnormality 1236 (16.8) 30 (15.8) 1206 (16.9)
Congenital circulatory abnormality 193 (2.8) 0 (0.0) 193 (2.8)
Arteriopathy 753 (10.3) 51 (26.8) 702 (9.8)
Coagulopathy 486 (6.6) 20 (10.5) 466 (6.5)
Sickle cell disease 526 (7.6) 0 (0.0) 526 (7.7)
Malignancy 274 (3.9) 0 (0.0) 274 (4.0)
Infective endocarditis 45 (0.7) 0 (0.0) 45 (0.7)
Precerebral (carotid or vertebral) artery dissection 413 (5.6) 41 (21.6) 372 (5.2)
Infection 972 (13.2) 25 (13.2) 947 (13.2)




Discharge disposition

Favorable functional outcome 6093 (83.0) 105 (55.3) 5988 (83.7)
Routine discharge (home with/without services) 5497 (74.9) B0 (42.1) 5417 (75.7)
Short-term/acute rehabilitation 596 (8.1) 25 (13.2) 571 (8.0)
Poor functional outcome 1248 (17.0) 85 (44.7) 1163 (16.3)
Discharge to skilled nursing, intermediate care, or long-term care 1001 (13.6) 70 (36.8) 931 (13.0)
facility

In-hospital mortality 243 (3.3) 15 (7.9) 228 (3.2)
Hospital length of stay 8.5 (0.2) 10.0 (0.7) 8.5 (0.2}
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Figure 2. Evaluation of functional outcomes in pediatric ischemic stroke following treatment with endovascular thrombectomy
or medical management only.

Favorable functional outcome was defined as discharge disposition to home (with or without services) or to acute rehabilitation and values
presented as frequencies of occurrence (%). Unadjusted: no controlling for baseline covariate differences. Adjusted-baseline: propensity score
matching adjusting baseline acute stroke severity indices and location of infarction. Adjusted National Institutes of Health Stroke Scale (NIHSS):
adjustment by inverse probability of treatment weighting (IPTW) for baseline NIHSS score. Adjusted NIHSS >11: subgroup analysis of patients
greater than the 75th percentile of documented NIHSS scores.
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Location of occlusion

Cerebral circulation 6650 (90.8) 150 (78.9) 6500 (90.9)
Precerebral circulation 567 (7.7) 40 (21.1) 527 (7.4)
Internal carotid artery 305 (4.2) 15 (7.9) 290 (4.1)
Basilar artery 114 (1.6) 25 (13.2) 89 (1.2)
Vertebral artery 69 (0.9) 0 (0.0 69 (1.0)




Acute stroke severity indices

Aphasia 1910 (26.0) 125 (65.8) 1785 (25.0)
Cerebral edema 737 (10.0) 84 (44.4) 653 (9.1)
Coma 3ss (5.2) 25 (13.2) 360 (5.0)
Paresis/plegia 285 (3.9) 0 (0.0) 285 (4.0)
Hermiation 334 (4.5) 25 (13.2) 309 (4.3)
Mechanical ventilation 1006 (13.7) 60 (31.7) 946 (13.2)
Baseline NIHSS score (mean score; SEM)* 5.8 (0.2) 11.4 (0.7) 4.8 (0.3)
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Figure 2. Evaluation of functional outcomes in pediatric ischemic stroke following treatment with endovascular thrombectomy
or medical management only.

Favorable functional outcome was defined as discharge disposition to home (with or without services) or to acute rehabilitation and values
presented as frequencies of occurrence (%). Unadjusted: no controlling for baseline covariate differences. Adjusted-baseline: propensity score
matching adjusting baseline acute stroke severity indices and location of infarction. Adjusted National Institutes of Health Stroke Scale (NIHSS):
adjustment by inverse probability of treatment weighting (IPTW) for baseline NIHSS score. Adjusted NIHSS >11: subgroup analysis of patients
greater than the 75th percentile of documented NIHSS scores.
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Favorable functional outcome was defined as discharge disposition to home (with or without services) or to acute rehabilitation and values
presented as frequencies of occurrence (%). Unadjusted: no controlling for baseline covariate differences. Adjusted-baseline: propensity score
matching adjusting baseline acute stroke severity indices and location of infarction. Adjusted National Institutes of Health Stroke Scale (NIHSS):
adjustment by inverse probability of treatment weighting (IPTW) for baseline NIHSS score. Adjusted NIHSS >11: subgroup analysis of patients
greater than the 75th percentile of documented NIHSS scores.
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presented as frequencies of occurrence (%). Unadjusted: no controlling for baseline covariate differences. Adjusted-baseline: propensity score
matching adjusting baseline acute stroke severity indices and location of infarction. Adjusted National Institutes of Health Stroke Scale (NIHSS):
adjustment by inverse probability of treatment weighting (IPTW) for baseline NIHSS score. Adjusted NIHSS >11: subgroup analysis of patients
greater than the 75th percentile of documented NIHSS scores.



CONCLUSIONS

This study presents a cross-sectional evaluation of the
treatment of pediatric IS with EVT and is the first study
to track treatment modalities over nearly a decade-long
interval. Favorable findings with respect to clinical course
and short-term functional outcomes suggest that EVT is
likely a safe and useful treatment modality for pediatric
patients with stroke. Randomized, controlled clinical tri-
als are warranted to further evaluate the immediate and
long-term outcomes of EVT in this patient population.

Pediatrik iskemik inme — EVT — Kesitsel degerlendirme & Tedavi modalitesi (10 yillik izlem)

Klinik seyir & kisa vadeli fonksiyonel sonlanim — EVT guvenli & faydali (RKC’ler gerekli)
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Tenecteplase versus Alteplase before Thrombectomy

Mechanical thrombectomy after intravenous alteplase
versus alteplase alone after stroke (THRACE): a randomised

controlled trial

Serge Bracard, Xavier Ducrocg, Jean Lovis Mas, Marc Soudant, Catherine Oppenheim, Thierry Moulin, Francis Guillemin, on behalf of the

THRACE investigators™

for Ischemic Stroke




e Internal Carotid Artery (IKA)

e Middle Cerebral Artery (MCA)

e Vertebral / BasilayMufexy COURSE OF LVO

Vessel Mortality

ICA 53%
MCA 27%>
Basilar Artery 89-90%3

.Jansen O, et al.
2. Furlan A et al. PROACT Il Trial
3. Briickmann H et al.




Time is Brain(stem) in Basilar Artery Occlusion

Mervyn D. L. Vergouwen, MD, PhD: Ale Algra, MD, PhD: Thomas Pfefferkorn, MD:
Christian Weimar, MD: Christina M. Rueckert, MD: Vincent Thijs, MD: L. Jaap Kappelle, MD. PhD:
Wouter J. Schonewille, MD; on behalf of the Basilar Artery International Cooperation Study (BASICS)

Study Group

Conclusions—Early recanalization therapy in patients with BAO is associated with a more favorable outcome with a
significant increased chance of a poor outcome when recanalization therapy is started >6 hours after estimated time of

W mRS=0 @ mRS=1 B mRS=2 B mRS=3 W mRS=4 " mRS=5 mdeath

0-3 hours (N=134) 9 12 l 20 ‘
3-6 hours (N=151)

6-9 hours (N=56) &l

>9 hours (N=68)
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Vaka, 66 yasinda, Kadin hasta;, Hipertansiyon ve
hiperlipidemi yaninda iyi tanimlanmamis aritmi oykisu
olan, uyaninca sagqg ytz, kol ve bacakta glicstzliik, disartri
ve basagrisi ile acile basvuran hasta. En son gece
yatmadan once iyi imis. Sabah 05.00 de semptomlarla
uyanmis. Norolojik muayenede; sag goz deviasyonu, sag
SFP, disartri, sag hemiparezi ust ve altta 3/5, NIHSS 11 idi.

circulation LVO [5]. Although the mechanism of poor out-
come despite successful recanalization has not yet been clar-
ified, 1t might be associated with age, stroke severity, time
from stroke onset to treatment, infarct distribution and vol-

ume, brain edema, leukoaraiosis, collateral status, subacute
reocclusion, microvascular compromise, and impaired cere-
bral autoregulation [6]. To date, no predictive model for acute
BAO has been developed to identify select suitable patients
more likely to benefit from EVT.
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Vascular territory

PCA

PCA—_MCA border
zone

PICA

SCA

AICA

Top of the BA

Mid-BA

Pontine paramedian
perforators

Short pontine
circumferential
arteries

Proximal BA
VA

ASA

Anatomic location

Occipital lobe

Optic radiation or supracalcarine
Myers loop or infracalcarine
Bilateral temporal—occipital
Bilateral parietal—occipital
Dominant temporal—parietal

Inferior posterior cerebellar
hemisphere, inferior vermis, lateral
medulla

Dorsolateral upper brainstem and
cerebellum and superior cerebellar
peduncle

Ipsilateral labyrinth. lateral pontine
tegmentum, brachium pontis, and
inferior cerebellar peduncle

Midbrain, thalamus, and mesial
temporal lobes and occipital lobes

Lateral and medial pons
Anteromedial pons

Anterolateral pons

Lower pons
Medulla and cervical spinal cord

Anterior spine

Clinical presentation

Homonymous hemianopsia

Inferior quadrantanopsia

Superior gquadrantanopsia

Prosopagnosia

Optic ataxia, oculomotor apraxia, and simultagnosia
Transcortical sensory aphasia

Vertigo, nausea, vomiting, ipsilateral face numbness,
Horner’s syndrome, dysphagia, ataxia, and
contralateral hemisensory loss below the face
Ipsilateral limb ataxia, vertigo, nystagmus,
dysarthria, and gait ataxia

Ipsilateral dysmetria. hearing loss, Horner’s
syndrome, dyskinesia, contralateral loss of pain, and
temperature sensation

Somnolence, nystagmus, skew deviation, oscillatory
eye movements, and vertical gaze paralysis
Ipsilateral loss of facial sensation. ipsilateral
dysmetria, contralateral arm and leg weakness, and
gaze deviation

Ipsilateral nuclear facial palsy, horizontal gaze palsy,
and contralateral arm and leg weakness

Ipsilateral intranuclear ophthalmoplegia, palatal/
facial/ pharyngeal/ocular myoclonus, dysmetria, and
contralateral limb weakness

Quadriplegia, horizontal gaze palsy, bifacial,
paralysis

Contralateral limb weakness, hemibody loss of touch
and proprioception, and ipsilateral tongue weakness
Quadriparesis, bilateral pain and temperature loss,

decreased sphincter tone, autonomic instability, and
hyperreflexia. Proprioception spared



PC etyoloji

LVO + atherosclerosis %35-50 (distal PC bolgelerini etkiler)
(Atherostenozis V1 V4 segment-)

%11-24 Kardiyoembolik (distal ve middle PC bolgelerini etkiler)

Intrinsik kiicik damar hastalig-%14-30

Disseksiyon —=V2 ve V3 segment

- Distal termtory

— Miuddle tarrifory

— Proximal tarritory

Antenor — A
spinal
artery

‘Nouh A, Remke J, Ruland S. Ischemic posterior circulation
stroke: areview of anatomy, clinical presentations,
diagnosis, and current management. Front Vi
Neurol. 2014,;5:30.
Caplan LR, et al. New England Medical Center
posterior circulation registry. Ann Neurol.
2004;56(3):389-98.
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v tPA

Etkisiz + MT ile
Coutinho JM, et al. Combined intravenous thrombolysis

and Thrombectomy vs Thrombectomy
alone for acute ischemic stroke: a pooled analysis

of the SWIFT and STAR studies. JAMA Neurol.

2017;74(3):268-74.

Etkili + MT ile

Goyal N, et al. Comparative safety and efficacy of
combined IVT and MT with direct MT in large vessel

occlusion. Neurology. 2018;90(15):e1274-82.
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Lindsberg PJ, Mattle HP. Therapy of basilar artery

occlusion: a systematic analysis comparing intra-arterial
and intravenous thrombolysis. Stroke.

20060;37(3):922-8.

Tum stroke larin %251 PC

Rekanalizasyon olmadan iyi sonlanim %:
Rekanalizasyon IVT ile %53, IAT %65

-Rekanalizasyon orani %80-94 arasi



Extent of Hypoattenuation on CT Angiography Source
Images Predicts Functional Outcome in Patients With
Basilar Artery Occlusion
Volker Puetz, MD; P.N. Sylaja, MD; Shelagh B. Coutts, MD; Michael D. Hill, MD, MSc;
Imanuel Dzialowski, MD; Pia Mueller, MD; Ulf Becker, MD: Gabriele Urban; Christine O’Reilly, BSc;

Philip A. Barber, MD; Pranshu Sharma, MD; Mayank Goyal, MD; Georg Gahn, MD;
Ruediger von Kummer, MD; Andrew M. Demchuk, MD
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Images Predicts Functional Outcome in Patients With
Basilar Artery Occlusion
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Ruediger von Kummer, MD; Andrew M. Demchuk, MD
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Values of Baseline Posterior Circulation Acute

Stroke Prognosis Early Computed Tomography
Score for Treatment Decision of Acute Basilar

Artery Occlusion 2021

Honglei Sang™, NO'; Feagh LS, MD'; Jurge Yusn, MD; Shua Liv, MD; Weidong Luo, MD; Changming Wen, MD;

Dy Zhwr®, MO Worhuwa Chen'®, MD; Min Liny MO, P05 Ui O, MID; Yaoy Zhong, MT; Zhen Wong, MD; Werrong Ling, MD;
Zhenghua Sk, MD; Huishong Chen'S, ME; Wentun L, MD, PD; Zheacheng Liv, M Kaaw Yan, MD; Feng Xicng, MD;
Buayong Zeng, MD; Xizogang Hu, MO: Hui Dong, MO An Mao, V2 Guogang Yang, MD: Jacheng Hoang ™, MO

Larmirg Chen, MD; Zii Gong, ND, PhD; JSen Tan, MO; Harsheng Ly, MD; Depng W, MO; Thongriing Oh®, MD:

Zngwu Yong MO, PhD; Warnge 263, V0, Prb); Fargfe LIS, WO, PhD
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CONCLUSIONS: Patients of basilar artery occlusion with] pc-ASPECTS =5 [could benefit from EVI. The baseline pc-ASPECTS
appears more important for decision making and predicting prognosis than time to EVT.
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Extent of Hypoattenuation on CT Angiography Source
Images in Basilar Artery Occlusion
Prognostic Value in the Basilar Artery International Cooperation Study

Volker Puetz, MD: Andrei Khomenko, MD:; Michael D. Hill, MD; Imanuel Dzialowski, MD;
Patrik Michel, MD: Christian Weimar, MD: Christine A.C. Wijman, MD; Heinrich P. Mattle, MD:
Stefan T. Engelter, MD; Keith W. Muir, MD; Thomas Pfefferkorn. MD; David Tanne, MD;
Kristina Szabo, MD; L. Jaap Kappelle, MD; Ale Algra, MD; Ruediger von Kummer, MD;
Andrew M. Demchuk, MD: Wouter J. Schonewille, MD; on behalf of the
Basilar Artery International Cooperation Study (BASICS) Group

pc-ASPECT —pons midbrain index (0-8)
mRS 0-3 M mRS 4-5 M death

pc-ASPECTS 8-10 (n=78) 32 36 K Y
pc-ASPECTS 0-7 (n=80) 19

pc-ASPECTS 6-10 (n=117)
pc-ASPECTS 0-5 (n=41)

pons-midbrain 0-2 (n=93) 31 37 32
pons-midbrain 3-8 (n=65) 17 23 60
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Anatomik varyasyonlar

Bilateral f PCA varsa kiictik kalibrede BA olur
Cogunda f PCA unilatereldir

Persistan trigeminal arter on-arka sistem arasi en sik
gortlen anomali

Persistan hypoglossal arter -bittigi yerde siklikla
anevrizma yol acar

-Labirint arter bazen direkt BA dan cikar
Indominant VA, PICA ile sonlanir



Key Points

Acute PC occlusion can have a variety of
symptoms, many times misleading. These
may include and are not limited to syncope,
seizures, altered mental status, and double
vision.

Vascular imaging is essential to diagnose PC
strokes.

There are no accepted standards established
for perfusion imaging to help triage patients
for MT. MRI might need to be performed for
late presenting patients to assess stroke bur-
den and parenchymal damage (DWI and
FLAIR).

Clinical outcomes in patients with LVO in
PC could be devastating. Therefore, aggres-
sive mechanical recanalization must be
considered.

If routine access is not feasible, alternative
approaches should be made for recanalization.

Il erma “ |

* In atherosclerotic etiology of the LVO, emer-
cent angioplasty/stenting might need to be
performed.

References

. Merwick A, Wernng D. Posterior circulation isch-
aemic stroke. BMJ. 2014:348:23175.

2. Goyal M, et al. Endovascular thrombectomy after
large-vessel ischaemic stroke: a meta-analysis of
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On ve arka sistemler arasinda belirgin anatomi farkliliklar
var.

VB strok tiim iskemik stroklarin %20’sini olusturuyor.
Rekurren strok riski, on sistemden daha fazla: OXFORD
VASKULER CALISMASINDA * , akut evrede rekiirren riski

OR:9.29(%95 CI=2.31-33.27) p<0,001; 9o glinliik risk ise
OR:3.2 (%95 Cl=1.4-7.0)  P=0,006.
Oltum riski Baziler Arter okliizyonunda %30-75, rekanalize
edilmezse % 100’e (%90) yaklasir.(MCA okl. %41-79)

*Brain 2009; 132:982-988
Stroke 2011; 40:134-139
Stroke 2014; 40: 2732-2737
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VBS IsMMekanizmalan:
HIPOPLAZIK Vertebral Arter (HVA):

HVA, eger VA de akim 30-40 ml/dak. nin yada
VA'nin cap1 3mm yada 2mm 'nin altindaysa
tanimlanabiliyor.

HVA, tarafinda serebellum yada medullada kicuk
enfarktlarin gortulmesi,HVA de aterosklerozun
gelistigini ve arterden artere embolik
mekanizmay1 dusundurmustur.

Guney Kore'den Park ve ark.'in calismasi, HVA da
diisiik kan akimi ve hizinin atherosklerotik siireci
baslatabilecegini gostermistir. J
Neurol Neurosurg Psychiatry 2007;78:954-958
J Neurological Scienses 2009;287: 227-235
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Hangi ERT secilmels

[skemik inme heterojinitesi ; Trombiis kompozisyonu,
okluzyon lokalizasyonu, trombius volum yukd, ,kolleteral
perfluzyon ERT seciminde yonlendirici olmaktadir

Baziler Proksimalde olay parsiyel ise IV veya IA, komplet ise
mekanik yontemler, mid basiler veya distalde ise kombine
tedaviler veya mekanik yaklasim oncelikle

PCA larda, IA on plana ¢ikarken, mekanik islemlerin
komplikasyonlarina dikkat etmek gerekir.



Although acute basilar artery occlusion (BAO) ac-
counts for about 1% of all stroke diseases, it can lead to
high disability and mortality rates.'”

Even if the recanalization rate was significantly im-
proved after intra-artery thrombolysis, there was no
significant difference in clinical outcome between pa-
tients who had intravenous thrombolysis and patients who
had intra-arterial thrombolysis, according to the Basilar
Artery International Cooperation Study (BASICS).” Sim-
ilarly, mechanical thrombectomy improved the
recanalization rate, whereas the favorable prognosis of
BAO was only approximately 35%.*> Several factors af-
fected the clinical outcome including baseline National

3. Schonewille W], Wijman CA, Michel P, et al. Treatment
and outcomes of acute basilar artery occlusion in the
Basilar Artery International Cooperation Study (BASICS):
a prospective registry study. Lancet Neurol 2009,8:724-730.

. Singer OC, Berkefeld J, Nolte CH, et al. Mechanical
recanalization in basilar artery occlusion: the
ENDOSTROKE study. Ann Neurol 2015;77:415-424.

. Mokin M, Sonig A, Sivakanthan S, et al. Clinical and
procedural predictors of outcomes from the endovascular
treatment of posterior circulation strokes. Stroke

2016;47:782-788.



The Basilar Artery on Computed Tomography Angiography
Prognostic Score for Basilar Artery Occlusion

Fana Alemseged, MD; Darshan G. Shah, MBBS; Marina Diomedi, MD;
Fabrizio Sallustio, MD;, Andrew Bivard, PhD; Gagan Sharma, MCA; Peter J. Mitchell, MD;
Richard J. Dowling. MBBS; Steven Bush, MBBS; Bemard Yan, MBBS;
Carlo Caltagirone, MD; Roberto Floris, MD; Mark W. Parsons, MBBS, PhD;
Christopher R. Levi, MBBS; Stephen M. Davis, MD; Bruce C.V. Campbell, MBBS, PhD

Background and Purpose—Basilar artery occlusion is associated with high risk of disability and mortality, This study aimed
to assess the prognostic value of a new radiological score: the Basilar Artery on Computed Tomography Angiography
(BATMAN) score.

Methods—A retrospective analysis of consecutive stroke patients with basilar artery occlusion diagnosed on computed
tomographic angiography was performed. BATMAN score is a 10-point computed tomographic angiography-based
grading system which incorporates thrombus burden and the presence of collaterals, Reliability was assessed with
intraclass coefficient correlation. Good outcome was defined as modified Rankin Scale score of €3 at 3 months and
successful reperfusion as thrombolysis in cerebral infarction 2b-3, BATMAN score was extemally validated and compared
with the Posterior Circulation Collateral score.

Results—The derivation cohort included 83 patients with 41 in the validation cohort. In receiver operating charactenistic
(ROC) analysis, BATMAN score had an area under receiver operating characteristic curve of (L.81 (95% confidence interval
[CH], 0.7-0.9} in denvation cohort and an arca under receiver operating charactenistic curve of (.74 (95% C1, 0.6-0.9) in
validation cohort, In logistic regression adjusted for age and clinical severity, BATMAN scoré of <7 was associated with

LR ] ] T AT L

Imaging Analysis: Grading System

We developed the Basilar Artery on Computed Tomography
Angiography (BATMAN) score as a semiquantitative CTA-based
grading system to guantify both the extent of the BAO and the pres-
ence of collateral circulation from PComs.

We divided the vertebrobasilar system into 6 segments, including PCA
vertebral arteries (considered as 1 segment), each PCA (considered
separately), and the 3 segments of basilar artery.’ In binary logistic
regression, including all the above segments plus PComs, absence
of PComs (bilateral or unilateral) was the strongest predictor of poor Distal BA
clinical outcome with an odds ratio (OR) of 6.8 (95% confidence 2
interval [CI], 2-21; P=0.0{01; Table 1). Therefore, we decided to allo- Middle BA
cate 2 points for each PCom and 1 point for a hypoplastic PCom
(defined as smaller than 1 mm)* if in continuity with the top of the PRS- B
basilar artery via a P1 PCA segment, or 3 points for each fetal PCom VA
(to incorporate the point otherwise attributed to a patent P1 segment).




Figure 2. A and B, A patient with BAT-
MAN score=9 (distal basilar occlusion
only and bilateral PComs). C and D, A
patient with BATMAN score=0 (extensive

occlusion of basilar artery and absence of
PComs). BATMAN indicates Basilar Artery
on Computed Tomography Angiography;
and PComs, posterior communicating
arteries.




Results—The derivation cohort included 83 patients with 41 in the validation cohort. In receiver operating characteristic
(ROC) analysis, BATMAN score had an area under receiver operating characteristic curve of 0.81 (93% confidence interval
[CI], 0.7-0.9) in derivation cohort and an area under receiver operating characteristic curve of 0.74 (95% (I, 0.6-0.9) in
validation cohort. In logistic regression adjusted for age and clinical severity, BATMAN score of <7 was associated with
poor outcome in derivation cohort (odds ratio, 5.5; 95% (I, 1.4-21; P=0.01), in validation ¢ohort (odds ratio, 6.9; 95%
Cl, 1.4-33; P=0.01), and in endovascular patients, after adjustment for recanalization and tme to treatment (odds ratio,
4.8; 95% CI, 1.2-18; P=0.01). BATMAN score of <7 was not associated with recanalization. Interrater agreement was
substantial (intraclass coefficient correlation, 0.85; 95% (I, 0.8-0.9). BATMAN score had greater accuracy compared
with Posterior Circulation Collateral score (P=0.04),

Conclusions—The addition of collateral quality to clot burden in BATMAN score seems to improve prognostic accuracy in

basilar artery occlusion patients. (Stroke. 2017:48:00-00. DOI: 10.1161/STROKEAHA.116.015492.)

Table lll. Univariate analysis in the pooled cohort of endovascular patients.

Good Poor OR? (95% CI3) o
outcome outcome
(n=31) (n=42)
Time to treatment, n (%)
0-6 hours 21 (68) 20 (48) 2.2(1.0-4.7) 0.05
6-12 hours 9 (29) 16 (38)
>12 hours 1(3) 6 (14)
Successful recanalization, TICI* 29 (93.5) 28 (67) 0.1 (0.0-0.7) 0.01
2b-3, n (%)
BATMANSs, median (IQR) 7 (6-8) 4 (3-5) 0.6 (0.4-0.8) 0.001

*TICI Thrombolysis in Cerebral Infarction; T/BATMANs Basilar artery on Tomography
Angiography score; *OR, odd ratio for poor outcome; SCl confidence interval




The Basilar Artery on Computed Tomography Angiography
Score for Acute Basilar Artery Occlusion Treated with
Mechanical Thrombectomy

Haihua Yang, mp,*" Ning Ma, mp,* Lian Liu, MD,* Feng Gao, mMD,*
Dapeng Mo, Mp,* and Zhongrong Miao, Mp*

Background: Recently, the Basilar Artery on Computed Tomography Angiogra-

phy (BATMAN) score predicts clinical outcome of acute basilar artery occlusion

(BAQ), yet there is no extensive external validation. The purpose of this study

was to validate the prognostic value of BATMAN scoring system for the predic-

tion of clinical outcome in pahents with acute BAO treated with endovascular
igital subtraction angiograph




Figure 1. A patient with acute vertebrobasilar artery occlusion (A to D). (A) There are no collaterals between the right anterior circulation and the
posterior circulation. (B and C) The apex of basilar artery including bilateral posterior cerebral artery and superior cerebellum artery are irrigated from the
left anterior circulation via the left PCom. (D) Occlusion of distal vertebral artery after origin of posterior inferior cerebellar artery is found. The BATMAN
score is 6 (1 for right P1 segment, 1 for left P1 segment, 1 for distal basilar artery, 2 for left PCom, and 1 for vertebral artery) for this case. Another
patient with acute basilar artery occlusion (E to H). (E) There are no collaterals between the left anterior circulation and the posterior circulation. (F and
G) The right posterior cerebral artery is irrigated via a hypoplastic PCom. (H) Occlusion of the basilar artery after origin of bilateral anterior inferior
cerebellar arteries is found. The BATMAN score is 4 (1 for right hypoplastic PCom, 1 for right P1 segment, 1 for proximal basilar artery, and 1 for
vertebral artery) for this case. Abbreviations: BATMAN, Basilar Artery on Computed Tomography Angiography; PCom, posterior communicating artery.




Table 1. Clinical and imaging parameters in acute basilar artery occlusion

All patients,

n==63

Favorable outcome
(mRS score €2, n=22)

Poor outcome
(mRS score >2, n=41)

P value

Age, y, mean (SD)
Sex, male (%)
Hypertension, n (%)
Atrial fibrillation, n (%)
Diabetes mellitus, n (%)
History of stroke or TIA, n (%)
Smoking, n (%)
Baseline NIHSS*, median (IQR)
BAO site
Proximal BA, n (%)
Mid-BA, n (%)
Distal BA, n (%)
BATMAN score, median (IQR)
PCom, n (%)
Stroke etiology
Large artery disease, n (%)
Cardioembolic, n (%)
Other etiology, n (%)

572193

54 (85.7)
46 (74.2)
7(11.3)
21 (33.9)
13 (21)
45 (72.6)

22 (16-28)

29 (46)
21 (33.3)
13 (20.6)
3(2-5)
35 (55.6)

49 (77.8)
5(7.9)
9 (14.3)

55.7+10.6
19 (86.4)
15 (68.2)
3 (13.6)
7(31.8)
5(22.7)
16 (72.7)
16.5 (11.3-22)

11 (50)
7(31.8)
4(18.2)
5(3-6.3)

16 (72.7)

16 (72.7)
3(13.6)
3 (13.6)

58.1+ 8.6
35 (85.4)
31(77.5)

4 (10.0)
14 (35)

8 (20)
29 (72.5)
25 (20-30)

18 (43.9)
14 (34.1)
9 (22.0)
3(2-5)
19 (46.3)

33 (80.5)
2 (4.9)
6 (14.6)

335
1.0
546
691
1.0
1.0
1.0
001
BB8

Table 2.

Time and treatment data in acute basilar artery occlusion

Owverall,
n=63

Favorable outcome
(mRS score <2, n=22)

Poor outcome
(MRS score =2, n=41)

£ value

240 (97.5-450) .26
540 (362.5-720) 03
645 (468-807.5) 063
4 (9.8) 256
9 (22.0) 1.0
35 (85.4) {83
5(12.2) 153

210 (90-411)

480 (350-630)

340 (462-752)
9(14.3)

168.5 (R2.5-288.3)
370 (305-512.5)
488 (410.8-633)

50(22.7)

14 (22.2) 5(22.7)

57 (90.5) 22 (10.0)
5(7.9) 0 (0)

Onset to door (min), median (IQR)

Omnset to puncture (min), median (IQR)
Onset to recanalization (min), median (IQR)
Intravenous tPA administration, n (%)
Intra-arterial tPA administration, n (%)
TICI, 2b or 3, n (%)

Symptomatic ICH, n (%)

Abbreviations: ICH, intracerebral hemorrhage; IQR, interquartile range; mRS, modified Rankin Scale; TICI, thrombolysis in cerebral in-
farction; tPA, tissue-type plasminogen activator.
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Figure 2. Dhstribution of modified Rankin scale score according to Basilar Artery on Computed Tomography Angiography score at 3 months.




The length of thrombus may also be associated with
the clinical outcome of acute BAO. Brandt et al® defined
1 segment of the BAO as “short” thrombus, and 2 or more
segments as “long” thrombus. They reported that long
thrombus was associated with mortality. The patients with

short thrombus of BAO would benefit from thrombo-
lytic treatment. Gilberti et al” also reported that length
of BAO was a predictor of functional outcome, and in-
creased length of thrombus was associated with poor
outcome at 3 months.




The PCom is the most important way of collateral cir-
culation in acute BAO. Goyal et al® reported that patients
with patient bilateral PCom had a good prognosis. Hong
et al” reported that the fatal posterior cerebral artery was
a predictor of good prognosis. In the BASICS, at least 1

PCom and a larger caliber PCom could significantly reduce
the risk of a poor clinical outcome.”




The Basilar Artery on Computed Tomography Angiography
Prognostic Score for Basilar Artery Occlusion

Fana Alemseged, MD: Darshan G, Shah, MBBS; Marina Diomedi, MI3;
Fabrizio Sallustio, MD; Andrew Bivard, PhD); Gagan Sharma, MCA; Peter J. Mitchell, MD;
Richard I. Dowling, MBBS; Steven Bush, MBBS; Bernard Yan, MBBS;
Carlo Caltagirone, MD; Roberto Floris, MD; Mark W. Parsons, MBES, PhD;
Christopher R. Levi, MBES; Stephen M. Davis, MD:; Bruce C.V. Campbell, MBBS, PhD

PCom e

Distal BA

SCA Middle BA
AICA Proximal BA
VA

Flow in Both vertebral arteries + 1(considered as 1 segment)

Flow in Proximal segment of the basilar artery + 1

Flow Middle segment of the basilar artery +1

Flow Distal segment of the basilar artery +1

Flow P-1 segment of the PCA +1

Filling of each PCOM +2

Filling in a hypoplastic PCOM +1

A score of 10 suggests normal arterial filling of the posterior circulation and a score of 0 suggests no filling of the posterior circulation. In their multivariate analysis, an
unfavorable BATMAN score (defined as < 7) was independently associated with poor cutcome (defined as an mRS of 4 or greater)



Vertebral artery
Proximal basilar artery
Middle basilar artery
Distal basilar artery

Posterior cerebral arteries

OR (95% Cl)

1.1(0.5-2.2)
1.6 (0.4-7.3)

2.8(09-838)

| 12(0.3-56)

Absence of PComs (unilateral or bilateral)

communicating artery.

BATMAN score=5

Table 1. Logistic Regression Preliminary to Basilar Artery on
Computed Tomography Angiography Score

_ PValue !

0.8




The Basilar Artery on Computed Tomography Angiography
Prognostic Score for Basilar Artery Occlusion

Fana Alemseged, ML, Darshan G, Shah, MBBS; Marma Diomedi, ML;
Fabrizio Sallustio, MD; Andrew Bivard, PhD); Gagan Sharma, MCA; Peter J. Mitchell, MD;
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Mechanical Thrombectomy in Basilar Artery

Occlusion
Clinical Qutcomes Related to Posterior Circulation Collateral Score

Hyo Sung Kwak, MD, PhD; Jung Soo Park(®, Ma'gﬁ: o k e 2 O 2 O

A B
PcoA PcoA
— PCA ~ PCA
SCA SCA
AICA AICA
PICA PICA
“ “
BATMAN SC PC-CS f
BATMAN score (CTA) evaluates thrombus burden and collaterals -BATMAN<7=poor [

prognosis




CLINICAL AND POPULATION SCIENCES

Mechanical Thrombectomy in Basilar Artery

Occlusion

Clinical Qutcomes Related to Posterior Circulation Caollateral Score

Hyo Sung Kwak, MD, PhD; Jung Soo Parké®, MD, PhD

Table 4. Variables Associated With Good Functional Outcome (MRS Score 0-2 at 3 Months)

Univariate Analysis Multivariate Analysis
Odds Ratio (95% CI) P Value Odds Ratio (95% Cl) P Value
Age<80 1.50 (0.53-4.22) 0.440
6.25 (1.90-20.49) 0.002 8.49 (2.01-35.82) 0.004
BATMAN score =6 5.46 (2.03-14.67) 0.001 1.95 (0.56-6.73) 0.292
4.39 (1.67-11.50) 0.003 3.79 (1.05-13.66) 0.042
7.08 (2.57-19.53) <0.001 3.67 (1.10-12.26) 0.085
Onset to recanalization<6 h 0.99 (0.40-2.47) 0.986
Onset to recanalization<12 h 1.20 (0.28-5.20) 0.807
Underlying BA stenosis 0.931 (0.38-2.31) 0.877
Diabetes mellitus 0.56 (0.16-1.95) 0.361
Hypertension 0.55 (0.22-1.37) 0.204
Hyperlipidemia 1.02 (0.23-4.62) 0.977
Smoking 0.66 (0.19-2.32) 0.513
Previous stroke history 0.59 (0.19-1.84) 0.360
Atrial fibrillation or cardiac disease 0.98 (0.38-2.48) 0.958
Successful recanalization (TICI 2b, 3) 1.54 (0.48-4.90) 0.466
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Endovascular Therapy for Basilar-Artery Occlusion — Still Waiting for Answers

® A

The benefits of endovascular therapy provided soon after the onset of acute ischemic stroke due to
large-vessel occlusion in the proximal anterior cerebral circulation were established by five clinical

Marc Fisher, M.D.

May 20, 2021
| Engi | Med 2027; 384:1954.1855
DOI: 10,1056/ NEJMe2104814

trials, the results of which were published in 2015." The DAWN (DW1 or CTP Assessment with Print Subscriber? Activate your online access.

|

Evaluation for [schemic Stroke) trial* subsequently showed that endovascular therapy was beneficial

Clinical Mismatch in the Triage of Wake-Up and Late Presenting Strokes Undergoing
Neurointervention with Trevo) trial? and the DEFUSE 3 (Endovascular Therapy Following Imaging
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Endovascular Therapy for Stroke
Due to Basilar-Artery Occlusion
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The effecriveness of endovascular cherapy in patienes with stroke caused by basilar-
artery acclusion has not been well stadied.
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Table.

Basilar Artery Occlusion Randomized Trials

Primary outcome mRS <3 at 90 d mRS <3 at 90 d
Symptom onset to randomization 6h 8h

Years trial conducted 2011-2019 2015-2017
Screened patients 424 288

No. of patients enrolled/target sample size

300/300 (154 endovascular and 146 medical)

131/344 (66 endovascular and 65 medical)

Crossover rate

Overall: 3% (10/300)

Overall: 13% (17/131)

3/154 (1.9%) patients in the endovascular group
and 7/146 (4.8%) in the medical group

3/66 (4.5%) patients in the endovascular group
and 14/65 (21.5%) in the medical group

Time to randomization: EVT vs MM

Early (BASICS <6 h; BEST <260 min) Reference OR, 0.86 (95% CI, 0.31-2.38)
Late (BASICS >6 h; BEST >260 min) RR, 0.83 (95% ClI, 0.53-1.30) OR, 2.86 (95% CI, 1.02-7.97)
NIHSS, median (IQR) 22 30 (18-38)

NIHSS: EVT vs MM primary outcome

<10

20/31 (65%) vs 24/30 (80%): RR, 0.85 (95%
Cl, 0.62-1.16)

10-19 31/42 (74%) vs 17/36 (47%); RR, 1.55 (95%
Cl, 1.06-2.27)
>19 17/81 (21%) vs 14/80 (18%); RR, 1.28

(0.67-2.46)

Mot available

MNIHSS: EVT vs MM primary outcome

<29

Mot available

OR, 1.56 (95% CI, 0.6-4.1)

=29 OR, 1.91 (95% CI, 0.61-6.0)
IV thrombolysis

Yes RR, 1.16 (95% CI, 0.88-1.53) OR, 1.80 (95% CI, 0.44-5.886)

No RR, 1.08 (95% CI, 0.53-2.23) OR, 1.53 (95% CI, 0.65-3.6)
Results

Primary outcome

68/154 (44%) intervention ve 55/146 (38%)
control group (RR, 1.2 [95% CI, 0.92-1.50])

28/66 (429%) intervention vs 21/65 (32%) con-
trol group (aOR, 1.74 [95% CI, 0.8-3.7])

Symptomatic intracranial hemorrhage

4.5% intervention vs 0.7% control group

8% intervention vs O control group

Mortality 80 d

389 intervention vs 43% control group (RR,
0.87 [95% Cl, 0.68-1.12])

33% intervention vs 38% control group, (OR,
0.80 [95% ClI, 0.37-1.64])

aOR indicates adjusted odds ratio; BASICS, Basilar Artery International Cooperation Study; BEST, Basilar Artery Occlusion Endovascular Intervention Veersus Standard
Medical Treatment; EVT, endovascular therapy; IOR, interquartile range; MM, medical management; mRS, modified Rankin Scale; NIHSS, National Institutes of Health

Stroke; OR, odds ratio; and RR, risk ratio.




BASICS

Randomization 1.1 ratio (145 EVT, 146 MBT)
Inclusion criteria
EVT feasible < 6 hours of estimated time BAO

IVT, if indicated <4.5 hours of BAO
Basilar occlusion

Exclusion criteria
ICH
Extensive brainstem ischemia
Cerebellar mass effect or acute hydrocephalus




BASICS

Endovascular therapy Medical management
(n=154) (n=146)

Age <50 years 19/154 (12.3%) 15/146 (10.3%)
Age 270 years 74/154 (48.1%) 69/146 (47.3%)
History of

Any stroke 26/154 (16.9%) 26/146 (17.8%)

Any TIA 12/152 (7.9%) 15/145 (10.3%)

Posterior circulation TIA 5/1562 (3.3%) 3/145 (2.1%)

Hyperlipidemia 43/134 (32.1%) 42/133 (31.6%)

Current or former smoker 64/104 (61.5%) 56/103 (54.4%)

Current or former alcohol drinker 58/96 (60.4%) 45/90 (50.0%)

Coronary artery disease

21/154 (13.6%)

19/145 (13.1%)

Atrial fibrillation

[ history only 29/154 (18.8%) 14/146 (9.6%)
ECG onl 29/130 (22.3% 16/118 (13.6%




Temporal and occipital cortex
Thalamus

Distal
Mesencephalon

Details of endovascular treatment by permd

Rostral brain stem 2 O %
Pons .
Cerebellum
Middle
o . E— 320/,
Proximal
Endovascular BMT
Intubated within 24h of stroke onset 95/150 (63.3%) 68/138 (49.3%)

Radiology assessments

PC-ASPECTS score at baseline NCCT*

10 (10, 10) (n=146)

10 (10, 10) (n=140)

PC-ASPECTS score at CTA baseline®

10 (8, 10) (n=145)

10 (8, 10) (n=137)

Clot length at CTA baseline”

10.5 (6.5, 18.0) (n=143)

11.0 (6.0, 17.0) (n=128)

Basilar artery occlusion site (CTA baseline)

proximal third 46/145 (31.7%) 49/137 (35.8%)
middle third 49/145 (33.8%) 41/137 (29.9%)
distal third 50/145 (34.5%) 47/137 (34.3%)




Endovascular BMT
Presentation type !
Fluctuating onset 23/153 (15.0%) 20/145 (13.8%)
Progressive stroke 60/153 (39.2%) 49/145 (33.8%)
Maximum deficit from onset 70/153 (45.8%) 76/145 (52.4%)

Cause of stroke (TOAST)

Large artery atherosclerosis

" 53/146 (36.3%

43/132 (32.6%

Small artery occlusion , 0/146 (0%) 1/132 (0.8%)
Other determined etiology 12/146 (8.2%) 9/132 (6.8%)
Undetermined etiology 30/146 (20.5%) 55/132 (41.7%)




BASICS Primary outcome

omRS=0 amRS=1 amRS=2 amRS=3 amRS=4 mmRS=5 mdeath

EVT + BMM (n=154) |8

MRS 0-2=35%

ARR 6.5%

BMM (n=146) |6|

MRS 0-2=30%

0% 20% 40% 60% 80% 100%

Expected %16



Subgroup Ne. of Patients Risk Ratio (95% Cl)

<70 yr 157 1.03 (0.77-1.37)

=70yt 143 - 1,47 (0.94-2,32)
MIHSS score

<10 61 A 0.85 (0.62-1,16)

10-1% 78 - 1.55 (L.06-2.27)

220 161 - 1.28 (0.67-2.46)
MIHSS score

<10 61 —— 0.85 (0.62-1.18)

=10 239 . 1.45 (1.03-2.04)

4.5 hr 211 e . 116 (0.88-1.53)

>4 5 hr 21 = .70 (0.90-8.11)

Mo intravenous thrombalysis 63 l 1.08 {0.53-2.23}
Date of randomization .

On or after Sept. 20, 2007 150 . 1.17 [0.81-1.69)

‘Before Sept. 20, 2017 150 = 1.16 (0.84-1.61)
PC-ASPECTS

<8 50 LOZ (0.41-2.83)

= 132 . S 1.16 (0.89-1.51)
Location of basilar-artery occlusion

Proximal 95 1.59 (0.84-3.03)

Middie %0 - 1,24 (0.78-1,95}

Distal 97 —a— 0.98 (0.73-1.33)
Length of basilar-artery thrombus

£10 mm 129 R e — 1.04 [0.76-1.41)

10 mm 142 . 131 [0.82-2.07)
Tatal 300 —— 1.18 (0.92-1.50)

0.20 050 10 2.0 5.0
Medical Care Better Endovascular Therapy Better




Nonstandard Abbreviations and Acronyms

BAOCHE Basilar Artery Occlusion Chinese
Endovascular

BASICS Basilar Artery International Cooperation

Study
BEST Basilar Artery Occlusion Endovascular
Intervention Versus Standard Medical
Treatment
FUTURE

A combined analysis of the BASICS and BEST trials is in
progress, with final results pending.’” The BAOCHE trial
(Basilar Artery Occlusion Chinese Endovascular; https://
www.clinicaltrials.gov; unique identifier: NCT0O2737189)
is evaluating the efficacy of EVT 6 to 24 hours after
symptom onset in patients with basilar artery occlusion,
with NIHSS score >6. The Endovascular Treatment for

Acute Basilar Artery Occlusion (https:.//www.clinicaltri-
als.gov; unique identifier: NCTO4751708) is evaluating
basilar artery occlusion patients up to 12 hours from
symptom onset in China, with an NIHSS score =10. It is
hoped that the neutral results of the BASICS and BEST
trials will propel enrollment in these ongoing randomized
trials or any future basilar artery occlusion trial, similar to
how the 2013 neutral stroke trials'®'’ led to a plethora of

the positive endovascular trials of the anterior circulation
in 2015 onward.



/\CRITIQUE/

The BASICS study adds valuable information to the
neuroscience community in the management of patients
with basilar artery occlusion and NIHSS score <10. As
was seen with the prospective BASICS registry, medical
management performed better than expected compared
with EVT, recognizing that most patients in the medi-
cal arm (80%) received IVT. On the other hand, in the
subgroup analysis of patients with NIHSS score >10,
patients did better with endovascular management com-
pared with medical management; however, this arm was
underpowered to draw definitive conclusions.

A RANDOMIZED ACUTE STROKE TRIAL OF

ENDOVASCULAR THERAPY IN ACUTE BASILAR

ARTERY OCCLUSION

Wouter J. Schonewille MD, PhD
On behalf of the BASICS study group




*In case clinical benetit is not achived with IVT and there
is a high risk for neurological worsening and Locked-in
syndrome, an endovascular approach may be considered



Trial —underpowered-randomization problems-widened criteria for
NIHSS

79% of the eligable patients treated outside the trial received-
EVT-BIAS

Atrial fibrillation —=higher in EVT group
High ICAD rate 33%

v Clot size-treatment modality-no relation
v’ Patency of basilar artery at 24 hr-CTA-56% for BMT
v’ Patency of basilar artery at 24 hr-CTA-85% for EVT

NIHSS-posqt'rior circulation
BATMAN score was not included






Endovascular treatment versus standard medical treatment @it@
for vertebrobasilar artery occlusion (BEST): an open-label,
randomised controlled trial

Kinferg Liu*, Qiliang Dai, Ruidong Y, Weryie Zi, Yuxiu Liy, Humiming Wang, Wosheng Zhu, Minmin Ma, Qin Yin, Min L, Ximying Fan, Wen Sum,
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Endovascular treatment versus standard medical treatment @y ®
for vertebrobasilar artery occlusion (BEST): an open-label,
randomised controlled trial

Hinferg Liu®, Qiliang i, Ruidang Ve, Weryie 21, Yuxiu Liv, Hiiming Wang, Wisheng Zhu, Miremin ba, (ir Yin, Min Li, Xirying Fan, Wen Sun,
Yurafed Han, Qivshi Ly, Rui Liy, Dong Yang, Zhonghua Shi, Daquan Theng, Xiasrong Deng, Yue Wan, Zhan Wang, Yu Geng. Xingyu Chen, Thiming Zhou,
Gieng Ling, Ping fir, Yirmin Liv, Xnbong Liv, Meng Zhang, Feng Zhow, Hongohoo Shi, Yirfeng Shang, Fugleng Gue, Congaua Yin Guashong Nie
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Response to Late-Window Endovascular Revascularization Is
Associated With Collateral Status in Basilar Artery Occlusion

Fana Alemseged, MD; Erik Van der Hoeven, MD; Francesca Di Giuliano, MD;

Darshan Shah, MBBS; Fabrizio Sallustio, MD; Francesco Arba, MD; Timothy J. Kleinig, MBBS;
Steven Bush, MBBS; Richard J. Dowling, MBBS; Bernard Yan, MBBS; Gagan Sharma, MCA;
Nicola Limbucci, MD; Roberto Floris, MD; Geoffrey A. Donnan, MD; Volker Puetz, MD, PhD;
Marina Diomedi, MD, PhD; Mark W. Parsons, MBBS, PhD; Peter J. Mitchell, MBBS, MMed;

Stephen M. Davis, MD; Nawaf Yassi, MBBS, PhD; Wouter J. Schonewille, MD, PhD;
Bruce C.V. Campbell, MBBS, PhD; on behalf of the Basilar Artery Treatment and Management
(BATMAN) CollaborationStroke. 2019

Late presenters with favorable BATMAN score may benefit from EVT only



Modified Rankin scale
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Figure 1. Distribution of mRS within 3 months according to BATMAN score groups in patients
with revascularization <6 and >6 hours. TTT time to treatment.



JAMA Neurology | Original investigation

Thrombectomy for Primary Distal Posterior Cerebral Artery
Occlusion Stroke

The TOPMOST Study

Liskas Meyer, MD; Christian Paul Stracke. MD; No#! Jungi, MD; Marta Wallocha, MD, Gabriel Broocks, MD; Peter B. Sporns, PD, MD, MHBA,

Christian Maegeriein, MO; Franziska Dorn, MD; Hanna Zimmermann, MO: Weis Nazirl, MD. Nuran Abdulfayev, MD; Christoph Kabibasch, MD;

Dantel Behme, MD; Ala Jamous, MD; Volker Maus, MD; Sebastian Fischer, MD; Markus Mohlenbruch, MD; Charlotte Sabine Weyland, MD;

Sanke Langner, MD; Dan Meits, MD. Milena Miszczuk, MD; Eberhard Siebert, MD; Stephan Lowens, MD; Lars Udo Krause, MD; Leonard L. L. Yeo, MBBS,

Bengamin Yong-Qiang Tan. MD, PhD; Gopinathan Anil, MD; Benjamin Gory, MD, PhD, Jorge Galvan. MD; Miguel Schilller Arteaga, MD; Pedro Navia, MD;
Eytan Raz, MD; Maksim Shapiro, MO; Fablan Amberg, MD, PhD; Kamil Zefeddk, MD, PhD; Mario Martinez-Galdamez, MO, Urs
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Tommy Andersson, MD; Rene Chapot, MD; Jens Fiehler, MD. Johannes Kaesmacher, MD; Uta Hanning, MD

Table 2. Main Outcome and Safety Parameter Compared by Treatment Group Before and After Propensity Score Matching

Before PSM After PSM
No. (%) No. (%)
Mechanical Standard medical Mechanical Standard medical
thrombectomy treatment cohort thrombectomy treatment cohort
Outcome cohort (n = 143) {n = 100) Pvalue  cohort(n = 92) (n=92) P value
NIHSS score change
Mean (SD) ~4.0(6.4) ~-24(39) 02* -3.9(6.7) ~24(3.6) 06
Median (1QR) -3(-6to-1) -1(-4t00) 005* -2(-5to-1) -1.5(-4.2t00) 06
Binary ENI 73 (56.6) 41(43.6) 056 36 (42.4) 32(37.2) 49
mRS score at 90-d follow-up
0-1 72(66.1) 29(50.9) 057 51(66.2) 31(54.4) 16
0-2 86(78.9 41(71.9) 31 59 (76.6) 43(754) 87
Safety outcomes
Mortality
In-hospital 7(5.6) 5(9.1) >99 4(44) 5(54) >99
At 90-d follow-up 12(11) 9(17.5) 23 9(11.8) 9(15.8) A0




Figure 2. Early Clinical Qutcome at Discharge

Change in NIHSS scoce
0. of pationts C Mechaakal Standard
Mechanical  Standard  thrombectomy treatment
Group thrombectomy treatment  (95%C1) ex Q) Difference (35% (1)
Allpatients 85 86 -39(-5410-25) -24(-3110-12) -15(-321008)
Subgroup
See
Female 41 37 -38(-6110-15) -21(3lto-11)  -17(-42107)
Ve 4 @ A40(-59t0-21) -26(38t-14) -14(-36t008)
Age, ¥
<70 36 33 43(-6010-26) -30(-4310-16) -13(-14t08)
270 &9 s 37(-59t0-14) -20(30m0-10) -17(-41t008)
Ocelusion site | |
P2 70 69 -36(-52t0-21) -24(-3310-15  -12(-3.01006)
; 17 S52(-9310-1.1)  22(-4010-04)  -30(-701011)
n 95(-14310-46) -39(-64t0-14)  -56(-1091-02)
17 “42(-53t0-30) -47(-58tw0-36) -D5(-10t21)
4 A2(-2110-03)  -08(-1310-04) -0.4(-13100.6)
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Vertebral hipoplazi- okliide olmayan taraf??  Ciddi klinik ile prezentasyon
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Images in Clinical Radiology

Duplication of the Posterior Cerebral Artery (PCA)
or “True Fetal PCA”: An Extremely Rare Variant

Author: Bruno Coulier &5

Classical Full FPCA Partial FPCA Intermed FPCA "True" FPCA
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Teknik acidan bakis

Aspiration Thrombectomy for Posterior Circulation Stroke: A Systematic

Review and Meta-Analysis

Abstract

Purpose: This study aims to analyze the efficacy of aspiration thrombectomy for large vessel
octlusion of the posterior circulation, with an emphasis on comparison with stent retriever
thrombectomy. Methods: A systematic review and meta-analysis were performed to analyze the
momeyhrmmcmlmM?ummm
inchuded data for both aspiration and stent-retricver thrombectomy, we

second meta-analysis comparing their outcomes against each other. MAmhlofl'Iamles
were included. For the primary outcomes, the weighted pooled rate of mortality was 26.71% (95%
confidence interval [CI] 19.35%-34.71%), modificd Ranking Score (mRS) 0-2 at 3 months was
36.71 (95% C1 32.02%-41.52%), and successful recanalization 89.26% (95% C1 83.12%-94.31%).
hnuymmmmwmywhfum»pnmrynpmmmnyhm
‘outcomes of successful recanalization (odds ratio [OR] 0.57, 95% Cl 0.36-0.91, P = 0.018), complete
recanalization (OR 0.63, 93% CI 0.42-0.1.00, P = 0.048), procedure time (mean difference 28.17, 95%
€1 9.47-46.87), and rate of embolization to new territory (OR 5.01, 95% C1 1.20-20.87, P = 0.027).
No significant difference was seen for other outcomes. Pwtbambmwmlymumm&uiu
the outcome of recanalization, this may be dependent on the availability of second-line stent retriever
thrombectomy. Limitations: The included studies were observational in nature. There was unresolved
heterogencity in some of the outcomes. Conclusions: There was no statistically significant difference
seen for the primary outcomes of mortality and favorable outcome (mRS score 0-2) at 3 months.
While superior rates of successful recanalization, complete recanalization, faster procedural time, and
improved safety profile for primary aspiration thrombectomy were seen compared to primary. steat
retriever thrombectomy, this did not translate into superior clinical cutcomes,

Keywords: Aspiration, posterior circulation, stent retriever, stroke, thrombectomy
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Mechanical thrombectomy in basilar artery occlusion:
influence of reperfusion on clinical outcome and impact of
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MEVO (Medium Vessel Occlusion) ve Distal
Serebral Damar Oklizyonlarina
Endovaskuler Yaklasim: Ne Zaman? Nasil?

Doc¢ Dr Songll SENADIM
Istanbul Aydin Universitesi Tip Fakiiltesi
No6roloji anabilim dal



* Distal medium arteriyel dallar

Anterior serebral arter [ACA]

M2-M4 orta serebral arter [MCA]
Posterior serebral arter [PCA]

Posterior inferior serebellar arter [PICA]
Anterior inferior serebellar arter [AICA]
Superior serebellar arter [SCA]

* tipik olarak 25 anatomik segmente sahiptir.

Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on
Present Knowledge and Promising Directions. Stroke. 2020.



Neuroimaging

ORIGINAL RESEARCH

Cerebrovascular geometry in the anterior circulation:
an analysis of diameter, length and the vessel taper

Ansaar T Rai,' Jeffery P Hogg,' Brendan Cline,’ Gerald Hobbs*

J Neurointerv Surg. 2013
Jul;5(4):371-5.
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e Large vessel: [limen cap1 >2.0 mm

* Medium vessel: [iUmen ¢cap1 0,75 ile 2,0 mm
M3 MCA arteries (typical diameters at origin, 1.1-1.5 mm), M4 MCA,

* A2 - A5 ACA,
* P2-P5PCA

 Small vessel arterler <0,75 mm
 lentikllostriat arter ¢cap10,5 mm
 pial arter capi, 0,2-0,7 mm

* However, categorization of M2 MCA, A1 ACA, and P1 PCA ????

Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on
Present Knowledge and Promising Directions. Stroke. 2020.



Akut iskemik inme

* %35 - 40 akut PLVO
* %20-25 akut kiicik damar (derin ve uzun pial penetrator) tikanikliklar
* %2 - 5 oraninda hemodinamik watershed iskemisi

* %1 - 5 olagandisi durumlar (6rn: reversible vasoconstriction
syndrome, hiperviskozite, moyamoya)

* %25 - 40" akut DMVOQ'lardan kaynaklanmaktadir

Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on
Present Knowledge and Promising Directions. Stroke. 2020.



RISK

* Distal vaskuler bolgede trombektomide daha yuksek risk.

* Distal damarlar daha ince kalibrasyonda.
e Duvarlar dahaince.

» Tortiyoz anatomi: perforasyon, diseksiyon ve vazospazm gibi endovaskuler

komplikasyonlara daha yatkin hale getiren anatomi.




« DMVOQ'lar, randomize klinik calismalarda oldukca yetersiz temsil
edilmektedir.

* Interventional Management of Stroke Il (IMS-1ll)<<< sadece %8'inde
M3/M4 okliizyonlari vardi.

* MR CLEAN<<<< sadece 3 ACA vardi ve hicbirinde MCA-M3 okluzyonu
yoktu.




DMVO - IV tpa/EVT

 Her DVO hastalari tipik olarak endovaskiler reperfiizyon icin ideal aday
olarak kabul edilmez.

|V tpa DVO'da PVO'dan daha etkili olmasina ragmen, DAO’lu hastalarda
kontrendikasyon veya gec saatte gelmeleri!!l

* DAO trombektomisi, 6zellikle eloquent alanlarini iceren ve dizabiliteye
neden olan hastalar icin makul bir secenek!!!

* Eloquent area <<< motor cortex-tissue, sensorimotor, memory, and
language.




* |V Tpa distalde proksimal oklizyonlardan daha etkili olmakla birlikte,
DMVOQ'larin 1/2 - 2/3 rekanalize edemezler.

* Uygun, daha kiclk, daha kolay navige edilebilir stent retriever ve
tromboaspirasyon cihazlarin kullanildigi calismalarda, DMVO'lar icin
EVT'nin givenli, teknik olarak etkili ve klinik olarak faydali oldugu
ortaya cikmistir.




DMVO -Klinik

* PLVO'lari oldukca homoijen klinik verirken, DMVOQ'lar, farkli defisit gosterir.

* ACA'ya bagliizole abuli,

 MCA'ya bagli agrafili aleksi,

* PCA'ya bagli kuadrantanopi

* PICA dal enfarktisuine bagl tek tarafli ataksisi olan hastalar.

¢ - NIHSS ve mRS tarafindan genellikle iyi yakalanmaz.

Saver JL, et all. Thrombectomy for Distal, Medium Vessel Occlusions. Stroke. 2020;51(9):2872-2884.



* Izole alt ekstremite monoplejisi olan bir distal ACA inmesi olan bir
hasta>>>>NIHSS:4?7?7?

 Siddetli afaziye veya hemiplejiye neden olan distal MCA
tikanikliklarinda da dizabilite ortaya cikabilir.

* PCA oklizyonu>>> disuk NIHSS ile ortaya cikabilir®**

ONEMLI OLAN DIZABILITE DUZEY!
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4. Although the bemnefits are unceriain, the use of mechanical
thrombectomy with stent retrievers may be reasonable for carefully
selected patients with AlS in whom treaiment can be initiated
{groin punciure) within & hours of symptom onset and who hawe
causative occlusion of the MCA segment 2 (M2) or MGA segment 3

(M3} portion of the MCAs.

Rzcommendation reworded for clarity from
2015 Endowascular. Class unchanged. LOE
revised.

See Table OO I online Data Supplement 1
for original wwording.

Stroke Association focused update.

In pooled patient-level data from 5 triads (HERMES, which included the 5 trials MR CLEAN, ESCAPE REVASCAT,
SWIFT PRIME, and EXTEMND-I4), the direction of treaiment effect for mechanical thrombectomy over standard
care was faworable in M2 ccclusions, but the adjusied common OR was noet significant (1.28; 959% CI,
0.51=3.21)."" in patient-level data posded from trials in which the Solitaire was the only or the predominant
davice used. a prespecified meta-analysis (SEER Collaboration: SWIFT PRIME, ESCAPE, EXTEND-1A. REMASTAT)
showed that the direction of treatment effect was favorable for mechanical thrombectomy over standard care
in M2 occlusions, but the OR and 95% Cl were not significant.'™ In an analysis of pooled data from SWIFT
{Solitaire With the Intention for Thrombeciomy). STAR (Solitaire Flow Restoration Thrombeciomy for Acute
Aevascudarization), DEFUSE 2, and S I, among patients with M2 ccolusions, reperfusion wags assoaciated with
excellent functional outcomes {MAS score 0=1; DA, 2.2 955 CI, 1.0-4_7).""" Therefore, the recommendation far
mechanical thromiectomy for ME/M3 occiusions does not chiange substantively from the 2015 AHA /AmMErican

See Tables XX and XLI im anline Data
Supplement 1.

5. Athough the benefits are uncertain, the use of mechankcal
thrombectormy with stent retrievers may be reasonable for carefully
selected patients with AlS in whom treaiment can be inftiated
{groin punciure) within & hours of symptom onset and who hawe
causative occlusion of the anterior cerelbiral arteries, wertebral
arieries, basilar arfery, or posierior cerebral arteries.

C-E0

Recommendation reworded for clarity from
2015 Emndowascubar. Class unchanged. LOE
amended to conform with ACCAAHA 2015
Recommendation Classification System.

See Table LX0CKE] i online Data Supplement 1
for original wwarding.

* AHA Kilavuzlari, semptomdan sonraki 6 saat icinde dikkatle secilmis
AIS hastalarinda MCA-M2, MCA-M3, ACA ve PCA trombektomisinin
makul olabilecegini belirtmektedir (Klass lIb).

2018 Guidelines for the Early Management of Patients With Acute Ischemic Stroke




]
MeVO: the next frontier?

Mayank Goyal @ ,"? Johanna Maria Ospel @'~ Bijoy K Menon, "
Michael D Hill @ "2

J Neurointerv Surg. 2020 Jun;12(6):545-547

M2 oklizyonlarinin dogal seyri kotu.
M2 okltizyonu olan hastalarin sadece yarisi 90 gtinde iyi bir fonksiyonel sonuc elde eder.
A2/3 ve P2/3, M3 oklizyonlarinin klinik seyri bilinmemekte.

MR CLEAN calismasi M2 okltizyonu olan hastalari iceren tek calismaydi ve bunlar ¢alismanin yalnizca
%8'ini olusturuyordu.




MeVO tanim

* LVO'lar icin bile nasil tanimlanmalari gerektigi tam olarak acik degildir.

 MeVO'lari tanimlarken durum daha da karmasiktir.

e Kavramsal olarak, primer MeVO'lar, EVT sirasinda veya ozellikle IV tpa
uygulamasindan sonra iyatrojenik trombus parcalanmasindan
kaynaklanabilen sekonder MeVO'lardan ayirt edilmelidir.




MeVO tanim

Table 1

Proposed definition of medium vessel occlusion (both A and B have to apply)*

A) Occlusion in one of the following vessel segments

Anatomical

M2 segment (from the main MCA bifurcation/trifurcation to the circular sulcus of the insula)™

M3 segment (from the circular sulcus of the insula to the external/superior surface of the
Sylvian fissure)'

A2 segment (from the origin of the anterior communicating artery to the origin of the
callosomarginal artery)"

A3 segment (from the origin of the callosomarginal artery to the artery’s posterior turn above
the corpus callosum)™

P2 segment (from the origin of the posterior communicating artery to the point of entrance in
the quadrigeminal cistern)™

P3 segment (segment within the quadrigeminal cistern)'*

B) Substantial clinical deficit (one of the following)

Functional

NIHSS = 5
NIHSS < 5 with disabling deficitt

*Vessel size allows for safe endovascular thrombectomy based on available technology and techniques (typical
vessel size in MeVOs ranges from 1 to 3mm'™).

tParticularly important for P2/3 segment occlusions, since the NIHSS score does not accurately capture clinical
deficits caused by posterior circulation occlusions.'®

MCA, middle cerebral artery; MeVO, medium vessel occlusion ; NIHSS, National Institutes of Health Stroke Scale.

MeVO’yu tanimlamak icin kullanilabilecek
uc ozellik vardir:

(a) damar anatomisi

(b) damar capi

(c) klinik defisit



MeVO tedavi yaklasimlari

Table 2 Detailed description of medium vessel occlusion case scenarios

Occlusion site  Case vignette

M3 A patient in their late 60s presents with dysphasia. The NIH5S is 4, ASPECTS on non-contrast CT is 10. CT angiography shows an M3 occlusion. Symptom onset was 2 hours
ago. The premorbid functional status was normal. How would you treat this patient?

A2 A patient in their early 60s presents with right sided leg paralysis. The NIH55 is 3, ASPECTS on non-contrast CT is 10. CT angiography shows an A2 occlusion. Symptom
onset was 4 hours ago. The premorbid functional status was normal. How would you treat this patient?

P2 A patient in their mid-50s presents with left sided hemianopia. Their NIHSS is 2, ASPECTS on non-contrast CT is 10. CT angiography shows a P2 occlusion. Symptom onset
was 3.5 hours ago. The premorbid functional status was normal. The patient isan Air Canada pilot. How would you treat this patient?

ASPECTS, Alberta Stroke Program Early CT Score; NIHS5, National Institutes of Health Stroke Scale.

2 Goyal M, et al. ] Neurolntervent Surg Month 2020 Vol 0

Doktorlarin MeVO vakalarina nasil yaklastiklarini arastirmak icin nérogirisimciler (n=184) arasinda ¢ok
uluslu bir anket (ESCAPE ALICE) gerceklestirildi.

sirasiyla M3, A2 ve P2 okllizyonu olan hastalari iceren Gi¢ MeVO vakayi nasil tedavi edecekleri
soruldu.
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Figure 2 Treatment decision of the FSCAPE ALICF participants (n=184) far the three medium
vessel occlusion case scenarios. Assuming eligibility for intravenous alteplase (tPA), 18-40% of
physicians would offer endovascular treatment (EVT). In the case of ineligibility for intravenous
alteplase, 59-78% would proceed with EVT,

Hastanin intravendz alteplaz icin uygun oldugu varsayilirsa, A2 ve
P2 senaryolarinda %40'I EVT, M3 senaryolari icin EVT orani %18 ile

daha dusukta.

Alteplaz uygun olmamasi durumunda, EVT oranlari ¢ok daha
yuksekti (A2: %78, P2: %76, M3: %59).




MeVO da gelecek?

* MeVO stroklarinda bir EVT calismasi gerekiyor

* MeVO trombektomisine uygun uygun cihaz ve tekniklerin
tasarlanmasi ve test edilmesi gerekir, bu da biraz zaman alacaktir.

* LVO stroklarina kiyasla komplikasyon riski daha yuksek oldugundan,
bir MeVO calismasi icin kapsamli merkezler ve deneyimli operatorler
dikkatle secilmelidir.




ELVO: an operational definition

Thabele Leslie-Mazwi,' Ronil V Chandra,? Blaise W Baxter,?

Adam S Arthur,* Muhammad S Hussain, | Paul Singh,® Don F Frei,’
Richard P Klucznik,® Felipe C Albuquerque,? Joshua A Hirsch,'® the
Society of Neurolnterventional Surgery

INTRODUCTION
Recent landmark randomized controlled
trial data’™” have initiated a global trans-
formational change in acute stroke
therapy for ischemic stroke patients with
large vessel occlusion. With endovascular
thrombectomy established as the new
standard of care for patients with large
vessel occlusions, increased attention has
turned towards service delivery to as many
eligible patients as possible. The SNIS, in
concert with other regional, national and
international societies, has focused on this
agenda.®® As both the need for and avail-
ability of endovascular thrombectomy
grows, the terminology describing eligible
patients requires uniformity. An opera-
tional definition of the clinical scenario in
which a stroke patient has an urgent need
for endovascular thrombectomy becomes
increasingly important.’ ' A standard-
ized nomenclature that uses consistently
defined terms will facilitate continuous
quality improvement as the field grows
and understanding is advanced.'?
Endovascular  thrombectomy is a
therapy specifically directed towards
proximal cerebral vascular occlusions.
Earlier studies with equivocal results for

the benefit of this therapy'*™'* were note-
wrnvehy

fne tho ahconca nf canfivmatinn

requirement that vascular occlusion be
documented as a requisite for patient
enrollment in the trials."” However,
across these recent landmark trials there
was significant variability in the definition
of large vessel occlusion (table 1). The
purpose of this document is to provide a
standardized operational definition.

ORIGINS OF ‘ELVO’

The term ‘Emergent Large Vessel Occlu-
sion’ or ‘ELVO’ was coined by the SNIS
in 2015. It was felt that an acronym (like
STEMI) would provide a rallying point for
care providers and patients. The choice of
language was to emphasize the time-critical
nature of large vessel strokes. However,
despite the term appearing in the peer
reviewed literature and in multiple other
contexts, no formal definition of ELVO
has been crafted. It was presumed that
ELVO referenced internal carotid and M1
occlusions given data available at the time,
and use of the term proliferated through
societal guidelines and papers.'®'” Thus,
while the informal introduction of this
term has been successful, as the field
continues to advance there is an increasing
imperative for a formal operationalized
definition of ELVO.

clinical deficit, and is accessible for endo-

vascular thrombectomy.

Applying our ideal criteria above:

1. Concise: the definition concisely
covers the concepts of vascular
occlusion, neurological deficit, and
therapeutic options

2.| Flexible and readily adaptable to clin-
ical advances: the definition includes
internal carotid artery (ICA), middle
cerebral artery (MCA) M1 and prox-
imal M2, distal vertebral and the
basilar trunk vessels. However, as

uCVibC LC&IIIlUlUg)’ dll&‘l our CViL‘lCllLC
evolves, this may include distal M2,
M3, A1, A2 segments and P1 and P2
posterior cerebral artery branches in
the future. Specific criteria for meas-
ured vessel diameter are absent from
the definition for this reason. Current
trial data have not evaluated these
distal smaller vessels and therefore
do not currently support distal vessel
thrombectomy.

3. Encompassing: the definition encom-
passes both anterior and posterior
circulation, and extracranial and
intracranial vasculature. ‘Emergent’
captures the time sensitivity of large
vessel stroke. Use of the term ‘signif-
icant clinical deficit” incorporates
patients with syndromes that may not
generate typical deficits but still cause
considerable disability, such as isolated
aphasia or dense hemianopia.

4. Easily applicable: the definition is easy
to understand and apply.

5. Readily

practice: this allows clinical application

translatable into clinical

J Neurointerv Surg. 2018 Jun;10(6):507-509.




Significance of Large Vessel Intracranial Occlusion Caunsing
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Multicenter STOP Stroke study

-Medikal tedavi altinda

-M2 occlusions >>> [mRS] score, 3—6) in 60% of patients and mortality in 24%.
-Proximal ACA and PCA occlusions >>>(mRS score, 3—6) in 77% and mortality in 8%.

-Dependency or death (mRS score, 3—6) in medically treated DMVO patients occurred frequently: 50- 87% of A1, A2, M2, P1,

and P2 occlusions.




ORIGIMAL RESEARCH
Efficacy of endovascular thrombectomy in patients with | MR CLEAN, ESCAPE, REVASCAT, SWIFT PRIME,
M2 segment middle cerebral artery occlusions: meta- THRACE, EXTEND IA, PISTE

analysis of data from the HERMES Collaboration

Bijoy K Menon,' Michael D Hill,® Antoni Davales,® Yvo BW E M Roos,* r
Bruce € V Campbell,** Diederik W ) Dippel,” Francis Guillemin,*" Jeffrey L Saver, "
Aad van der Lugt,'’ Andrew M Demchuk,'* Keith Muir,'* Scott Brown, ' Tudar Jovin, '®

Peter Mitchell,'® Phil White,'"'® Serge Bracard,”™ Mayank Goyal®™®

Tabie 2 Unadjusted and adjusted clinical and safiety outcomes in patients with M2 segment MOA occlusions

Endcvasculni Westment group,  Control group, hovamce pocan Adjurina
Cutcnims % (rY % (m! Ny Oeds rathe {35%C1 P walus Dedds ratla {555 L0 F walua
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miS, modrbed Rankin 3cake; MIHGS, Natianal Instibate of Health Stroke Soare; sICH, 3y mptomate infracer ebral hersorrhage.

M2 MCA okliizyonu olan 130 hastanin alindigi yedi biylk ¢aligmayi iceren HERMES meta analizinde, proximal M2 89%, distal M2 11%, dominant
divizyon 56%, codominant 38%, ve nondominant 5%.

mTICI] 2b—3: %59'da elde edildi.
EVT ile tedavi edilen hastalarda semptomatik intrakraniyal kanama (%0).kontrol kolunda %7,9 idi.

EVT'nin, o6zellikle proksimal veya dominant M2 segmenti MCA'si olan hastalarda, tibbi tedavi ile karsilastirildiginda 90 giinde fonksiyonel yetenegi
iyilesme ile sonuglandigini gésterilmistir. (mrs 0-2: %58 vs %40; P= 0.03).




Ischemic stroke

Original research

Endovascular therapy in the distal neurovascular
territory: results of a large prospective registry

Raul G Nogueira,' Mahmoud H Mohammaden @ ,' Diogo C Haussen,'

Ronald F Budzik,” Rishi Gupta,® Antonin Krajina," Joey D English,” Al R Malek,®
Amrou Sarraj @ ,” Ana Paula Narata,® Muhammad Asif Tagi,” Michael R Frankel,'
Timothy Ryan Miller,"” Thomas Grobelny,'" Blaise W Baxter,'? Bruno Mario Bartolini, ™

Paul Jenkins, " Laurent Estrade,'® David Liebeskind, " Erol Veznedarogly,'” on behalf
of the Trevo Registry Investigataors

J Neurointerv Surg. 2021 Nov;13(11):979-984.

407 DAQOs including
350 (86.0%) M2 > 1260 PAO>>294 (%21,1) intrakraniyal ICA ve 1098 ( %78.9)M1
25 (6.1%) M3

10 (2.5%) ACA

22 (5.4%) PCA occlusions

(PAO: intracranial internal carotid artery (ICA) and

MCA-M1 and DAO: MCA-M2, MCA-M3, ACA, and
PCA according to their primary site of occlusion
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Sonug

* Arteriyel okliizyonun yeri/seviyesinden ziyade klinik siddet
derecesinin ve 6ngorulen uzun vadeli dizabilitenin endovaskuler
reperfuzyonla ilgili karar verme surecine rehberlik etmesi gerektigi
vurgulanmistir.
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Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on
Present Knowledge and Promising Directions. Stroke. 2020.

-Son donemlerde stentretriever ve aspirasyon teknolojisinde ilerleme ile daha kicuk ve
distal damarlara ulasabilen kiclik cihazlarin ortaya ¢cikmasi.

PLVO icin EVT sirasinda fragmantasyon—Kurtarma tedavisi




Figure 2. Distal medium vesset occlusion reperiusion by stent retriever
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Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on
Present Knowledge and Promising Directions. Stroke. 2020.




DMVO ve Anestezi

* Genel anestezi, DMVO'lar icin EVT icin prosedurel sedasyona kiyasla
daha blyuk avantaja sahip olabilir.

e Cunkud azalmis hasta hareketi kateterin daha uzak ve frajil olan hedef
arterlere navigasyonunu kolaylastirir.

* Ancak, bununla birlikte, genel anestezinin proseduri baslatmayi
geciktirme, kan basincini distirme ve kollaterali bozma potansiyelil!!




Mechanical Thrombectomy for Distal Occlusions: Efficacy, Functional and Safety
“Qutcomes: Insight from the STAR Collaboration

Mohammad Anadani’, All Alawieh'~, Reda Chalhoub’, Pascal Jabbour’, Robert M. Starke®, Adam Arthur",

Nitin Goyal™®, Stacey Wolfe', Kyle M. Fargen’, Jonathan A. Grossberg’, Brian M. Howard”, Reade De Leacy”,
Christopher Kellner", Peter Kan”, Travis Dumont'', Ansaar Rai”™, Joshua Osbun", Roberte Crosa'", liko Maier™”,
Fébio A. Nascimento™, Min 8. Park'®, Michael R. Levitt"’, Isabel Fragata'®, Charles Matouk™, R. Webster Crowley™",
Shakeal A. Chowdhry"", Christopher Ogilvy™, Maxim Mokin™, Justin Mascitelli*:, Albert J. Yoo™,

Richard W. Williamson™, Sharon Webb™', Marios-Nikos Psychogios . Sami Al kasab’, Alejandro M. Spiotta’

World Neurosurg. 2021 Jul;151:e871-e879.

* Bu, Ocak 2015 ile Aralik 2018 arasinda 15 kapsamli merkezde MT ile tedavi edilen
hastalarin cok merkezli retrospektif bir calismasidir.

e Calisma grubu, oklizyonun konumuna gore (proksimal ve distal) 2 gruba ayrildi.

* Distal oklliizyon, MCA M3 segmentinin, ACA’'nin herhangi bir segmentinin veya PCA'nin
herhangi bir segmentinin tikanmasi olarak tanimlandi.

* Sadece izole distal okllizyon dahil edildi.

* lyi sonuc, 90 giinliik modifiye Rankin dlcegi skoru 0-2 olarak tanimlandi.




Table 1. Baseline Characteristics

Variable N Proximal N Distal P Value

Demographics
Age, years 4521 88 (15) 189 87 (15) 0.66
Female, N (%) 4521 2271 (50%} 189 101 (53%) 0.41
Whita, N {3} 3434 1984 (58%) 150 79 {53%) 0.24

Comorbidities, N (%) - NIHSS, distalde dusuk,
Diabetes 4494 1273 (28%) 189 56 {309%) 0.68 AT .
Hypertension 4505 3370 (75%] 189 145 (77%) 0.61 - ASPECT: distalde yUksek
Afib 4484 1606 (36%) 189 B5 (34%) 0.76 - lv tpa uygulamada fark YOk
Hyperlipidemia 4500 2713 (BO%) 189 103 (54%) 011
History of stroke 3264 534 (16%) 144 21 [15%) 0.65
Pre-stroke mAS, median (10R) 4505 0 (1) 189 o (1) 0.963 - Direkt aspirasyon tekniéi,
Baseline NIHSS, mean (SD) 4458 156 (7} 189 11 (7} <0.01 . .
ASPECTS, median [IOR) 2721 8(2) 189 g {1.5) <0.01 distal Okluzyon grUbunda
ASPECT =B. N (%) 2719 2506 (92%) 189 184 (97%) 0.01 daha sik

[ W-tPA, N (%) 4737 7078 (49%} 185 96 (52%) 05 |

Pasterior eirculation, N %) 4521 405 (9%) 189 77 (419%) <0.01
Dnset to grain, H, Mean (SD) 3572 6.5 (8.5) 189 8.5 {6) 0.39

Procedural details
First Line strategy 001
Direct Aspiration, N (%) 3532 1318 (37%)} 161 B5 (53%)
Stent retriever, N (%) 3532 1097 (319} 161 37 (23%)
Solumbra, N (%} 3532 1117 (32%) 161 39 (24%)
IAtPA, N (%) 3875 504 (13%) 187 A (17%) 0.38
Total number of attempts, median (I0R) 3333 2.2 (1.7) 173 21 (1.7 0.20
Time to reperfusion, median (I0R) 4078 55 (48) 173 55 (92) 0.91
Procedure complication, N (%) 2101 266 (9%) 169 7 (4%) 0.67

Afib, awrial flrillation; ASPECT, Alberta stroke prograsn early CT scara; mRS, modified Rankin Scala; NIHSS, Mational Institete of Health Stroka Scale; mTICH, modified treatment in carabral
infarction scora. Statistical tests wara done using I 1ests, xz tests. or Mann-Whitmay tests.




Table 3. Predictors of Good Outcome in Distal Occlusion

Patients
Variable a0R 95% CI P Value .
* | 2 grup arasinda mortalite oranlari agisindan
Age 0955 092099 0.019 bir fark voktu
Female sex 0636 0.24—1.66 0355 y '
Caucasian 0.750 027-2.12 0.586
Diabetes 0877 024-1.83 0.457
Avrial fiillation 1380 047408 0560 * | Distal gruptaki hastalarin 90 giinde (mRS 0-2)
Hyperlipidemia 1042 03328 0.934 daha yiiksekti (%45'e karsi %36; P = 0.031).
History of stroke 1.083 0.3—-4.02 0.833
Pra-stroke mRS 0.770 0.43-1.39 0.384
Posterior locati 0672 0.25—1.82 0435 . . . pe
s « | Basarili reperfiizyon, yas ve NIHSS ile birlikte
Admission NIHSS 0.906 0.84-0.98 0.016 L kA A
S T iyi prognozun 6ngorucusii olarak ortaya cikti.
Onset to groin time, minutes 0958 0.99—-1.001 0.083
First-line strategy
Direct aspiration Refererce  Reference Reference | Buna karsilik, IV-tPA uygulamasi iyi prognozun
Stent retriever osn 0.15—1.74 0.283 blr gosterge5| deglldi.
Combined technique 1510 0.34—-6.7 0.588
Successful reperfusion 4720 1.2-18.55 0.026
Boldad variables indicate statistically signficant.
0B, adjustad odds ratio; Cl, confidance imterval ASPECT, Alberta stroke program early CT
score; IV-PA, intravenous tissue plasminogen activator, NIHSS, Natonal Institute of
Health Stroke Scala,
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Tabie 2. Datsiled emographic and Procedurs] Informelicn for e Digtsl Thrombeclomy Populslien

| | Overal _ ACA Primary MICA-81/2 ACA Rescue M3 Primsary M3 Aescus PCA Primary PLA Rescur

[ N 69 1= 11% 8t 24* 13fx 3 4
Age, y GE.T+15.8 64 32123 BE5+13.6 E8x16.8 GE4:16.3 615181 BE=26.5 T4 3273

| Gadaer {maka) 3 {57 %] 7 IB4%) T A% & (5% | 13 (54%) 7 (54%] 2 110073 1 [25%)

| Hypenansion 54 (78%) | 9(E%) | 8 (73N 6(75% |  20(83%) 8 (62%) 3 (100°%) 2 (S0

| Dysiipidemia | 15(22%) |  S(45%) |  serw) | | p | sere i@w | 0 2 s0ow

| Adrial fibrillation 28 (41%) | 3 (ZT%) 3 [FTH 4 (5% 12 (50%) 5 {35%) 1 (F39%) 1 [25%%)
Diababes msliibes 16 {23%]) 21 8%) 2 1A% 1 (13%) & (33%) i (B T (F3%) 2 50

| Smeking Vornew | AW ) TER 1 G 3 (13%) 2T o e
Minutes Som LKN 34323 AT 6xI20.2 28190 482 5=204.5 Z36.2:63.1 14,1305 124 586 32016
bz puncture
Intravencas tFA. | 20 42%) 3 [2T%) 5 (5% 3 (apes) | 13 (54%) 3 4233 Z BT 1 [25%)
LSS 18 08, 13-23) | 15 §0R. 11-18) | 23 §0R, 18—25) | 185 f0OR, 12.5-22) | 16 @0A, 15.5-21) | 17 10R. 12-23 | 14 (0R. 8-Z2) | 24 @0A, 11.5-28)
ASPECTS L= 7@ || 8.5 MR, 7100 B.S5 (MR, B3 7 (POR. 59} [ a &, 7-9) | a (FOR, 6-8) ' TS ' TR

| mac A8 (TO%) B (73%) |+ (643 4 (50%]) 18 (T5%) 10 {FT % 3 (100 o
Stenl-ratriavar | a7 545 7 i649%) 5 [45%) 4 cﬁms.} 10 -:4255.} & (6%} - 3 (100%) 3 (75

| Tvombosspiaton | 31wsw | zaew | smsw | seew | owew | seew | 1eww | iesw
1A tRA 36 {53 B (55%) B (55%) 5 (GE%) 16 (BT Y} & (A6 5%) i} 2 [50r)
15 tPA-=wire Ak {TA%) & (36%) o 1 (T3} T (P5%) 0 o o
macerafion
Reparfusion

mTiE 2b-3 57 (B3a%) 10481 | 1081%) 7 (BE%) 17T {71%} pl Lt 2 (BT 3 [TE%])
miTiC 3 | =1 pasmy 7 (64%) B (55%) sl | 7o) A (31%) 2 (67%) 2 (50%) |

Any PH 5 (79%) 0 1 (99%) 1 (13%) 2 (B9 o o 1025%) |
mRS -1 at 3 ma 9 (13%) ] (1} o 5 (21%) 3 {23%) i 1 [(25%)
mRS 0—F ai 3 mao 21 {30%) 2 (18%) 3 (27 3 (38%] 9 (8% 7 EAT) i 1 [ 25%]
Martadity 50 d 14 (205 o 3 (27 3 {38%]) 5 [21%) 1 [B%) (i} 2 (50r3%)

ACA mdicates anlerior cerebral arlery; ASPECTS, Alberta Stroke Progeasn Early OT Scaors; bBMEHES, baselina Matsanal Instibuies of Health Stroka Scale; 10R, mmerguartiis
ramngpa; LKN, la=t known normal; MAC, manitored anesthesia care; MCA, méddle cershral artery; mAS, modified Aankin Scale; mTICL modified Treatmeant In Cerebral

Ischiemia:; PCA, postarsor carebeas arlesy; PH, paranchymali hemalama; and BPA, fissue-type plasminogan achvator.

“Ncludes 3 cases of concomitant reated primary MCA-M3 and primary ACA occlusion.
Tincliedes 1 cese of concomstan rescua MCA-M3 and rescue ACA.
finchedes one casa of concomitamt primary ACA and MCA-M2 pcclusion wihich bed io a rescue MOA-M3 thrombeciomy.

69 distal okluzyonu olan hasta.

45 hastada izole distal
okliizyon,

23 hastada distal okliizyon bir
kurtarma stratejisi olarak tedavi
edildi.

1 hastaya hem birincil hem de
kurtarma tedavisi uygulandi.

izole MCA-M3 (n=21), izole ACA
(n=8),

Kurtarma vakalarinin yerleri
MCA-M3 (n=11), ACA (n=7),

En sik kullanilan tedavi stent
retriever (n=37, %54)

3 parankimal hematom (%4)
>>>>bu hastalardan 2'si ayrica
intravenoz tPA aldi.

90 giinde, 21 hastanin (%30)
mRS 0-2 ve 14'ii (%20) mortal.



* %7'lik PH orani<<< onemli trombektomi klinik calismalarda semptomatik
kanamanin %2 ila %8 araliginda

« Ozellikle, ACA, PCA veya alt divizyon MCA dallarina kiyasla daha fazla kivrimlari
Eﬁz onuine alindiginda, distal superior divizyon dallarinda mekanik cihazlarin
ullanimindan 6zellikle kaginma egiliminde.

e Belirgin kivrimli durumlarda, intra-arteriyel trombolitiklerin kullanimi tipik
olarak tercih edilmistir

* Ayrica, nikardipin veya milrinon gibi vazodilatorlerin intra-arteriyel inflizyonu ile
vazospazm onlemenin daha kiicik damarlari tedavi ederken faydali olabilecegi




Table 2. Selected Promising Imaging Research Directions
in DMVOs

Parenchymal imaging

CT hyperdense vessel signs: human and Al approaches to systematic
identification

MR susceptibility vessel signs: human and Al approaches to systematic

P DMVO goruntuleme

Standard CTA/MRA

Human and Al approaches to systematic identification
Longer acquisition CTA/MRA

Multiphase CTA

Time-resolved MRA

High spatial resolution MR vessel wall imaging

Distal territory hypoperfusion pattems

Al classification on perfusion CT/MRI

Movel CTA techniques for DMVO visualization
WaveletCTA
Ultra-high-resolution CTA

Dual-energy CTA

MNovel MRA technigues for DMVO visualization
Ultra-high high-field (7T-11.7T) MRA

Vessel segmentation algorithms: multiscale vesselness, diffusion-based
filters

Salvageable tissue identification

Perfusion-coref/collateral-core/FLAIR-diffusion/clinical-core mismatch

Al indicates artificial intelligence; CT, computed tomography; CTA, computed
tomography angiography; DMV, distal medium vessel occlusion; FLAIR, fluid
attenuation inversion recovery; MR, magnetic resonance; MRA, magnetic
resonance angiography; and MR magnetic resonance imaging.

Saver et al. Thrombectomy for Distal, Medium Vessel Occlusions: A Consensus Statement on

Present Knowledge and Promising Directions. Stroke. 2020.



DMVO goriintuleme
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Distal Medium Vessel Occlusions Can Be
Accurately and Rapidly Detected Using Tmax
Maps

Shalimi A Amukotuwa™, MD; Angel WolD), MD; Kevin Zhow, MD; Inna Page™, MD; Pater Brotchie, MD; Roland Bammer, FhD

Stroke. 2021;52:3308-3317.




* BT anjio’da DMVOQ'lari saptamak zor olabilir.

* BTA'da DMVO'lari tespit etme duyarhliginin %33 kadar dustk oldugu
gosterilmistir.

* Yakin zamanda yapilan bir calismada M2 oklizyonlarinin %28’i brans disi ve
genel radyologlar tarafindan gézden kacirilmistir.

* Bunun nedeni,fproksimal bluyuk damarlara kiyasla distal arterlerin kiictk
kalibreli, daha fazla sayida ve daha zayif opaklasmasinin yani sira dal
anatomisindeki degiskenlik ve kortikal venlerdir.




* Bolgesel Tmax gecikmesinin bulunmasi, BTA'da gozden kacabilecek
arteriyel tikanikhiklara dikkat cekmek icin de degerlidir.

e Bu calismada CT perfiizyonundan tiiretilen (Tmax) haritalarinin,
DMVO'lu hastalari dogru ve hizli bir sekilde tanimlamak icin bir triyaj
tarama araci olarak kullanilip kullanilamayacagini belirlemek
amaclanmis.

Tmax:time of maximum-Serebral kan akiminin en yiiksek oldugu zaman (sn)




Table 1. Patient Demographics and Location of Vessel Occlusions
Age, y, median {interquartile range) | 70 (58-80) 76 (69-84) B8 (55-82) 6B (56-79)
NIHSS, median (interquartile range} | & (1-7) 5 (1-8) 4 (1-7) 4 (1-7)
Male, % 211 (56.5%) 43 (61.1%) 34 (48.8%) 168 (55.4%)
Location of DMVO
MCA
M2 38
Proximal 22
Distal 16
M3 5
M4 8
ACA
A2 0
A3 or distal 3
PCA 5
P2 5
P3 or P4 B
PICA 2
SCA 1
ACA indicates anterior cerebral artery, DMWVD, distal medium vessel occlusion; MCA, middle cerebral artery; NIHSS, National Institutes of
Health Stroke Scale; PCA, pasterior cerebral artery; PICA, posterior inferior cerebellar artery; and SCA, supericr cerebellar artery,

DMVOQ'lu ardisik 70 hasta ve rastgele secilmis 70 kontrol



Table 2. Diagnostic Performance for Detection of a DMVO on CTA Versus Tmax Maps Alone (Results of Part 1)

Reader 1 (fellow) Reader 2 (general radiologist) | Reader 3 (scientist) Reader 4 (resident)
CTA Tmax CTA Tmax CTA Tmax CTA Tmax
Sensitivity 60.0 95.7 EA 898.6 714 85.7 74.3 871
Cl,. 476-71.6 B8.0-99.1 65.6-86.3 82.3-100.0 09.4-81.6 88.0-99.1 §2.4-84.0 90.1-89.7
Specificity 78.6 88.6 80.0 a1.4 95.7 a7 85.7 84.3
Cl., 67.1-8756 78.7-94.9 80.5-95.9 82.3-96.8 88.0-98.1 80.1-99.7 75.3-92.9 73.6-91.9
AUC 0.693 0.920 0.836 0.950 0.836 0.964 0.800 0.207
Cl. 0.617-0.768 0.877-0.966 0.775-0.897 0.914-0.986 0.777-0.884 0.933-0.9956 0.734-0.866 0.860-0.954
AAUC 0.229 0.114 0.129 0.107
Cl, 0.144-0.314 0.047-0.182 0.069-0.188 0.038-0.175
P <0.001 <0.001 <0.001 <0.001

AUC indicates areas under the receiver-operating characteristic curves; CTA, computed tomography angiography; DMVO, distal medium vessel ccclusion; and Tmax,

time=to-maximum of tissue residue function,

Tiim okuyucular igin duyarhlilik > %95 (ortalama %96.8), 6zgiilliik > %84 (ortalama %90.3)

CTA'da bir DMVO'yu saptamak icin ortalama duyarlilik %70.7 ve ortalama 6zgullik %87.5 idi.

AUC ile dlculen tani performansi, tiim okuyucular icin Tmax'ta CTA'ya gore onemli olg¢lide daha iyiydi

(P<0.001).




Filgure 1. Examples of territorial time-to-maximum of tissue residue function (Tmax) delay due to distal medium vessel

occlusion in 2 different patients.
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70 yo/E

R monoparesia (1/5)+ Dysarthria
Onset-door: 13 h

NIHSS: 4

RF: HT, DM, HL, CAD
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Visual Fields
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70 yo/M

* 24.h NIHSS: 0

* 3. mo mrs:0

1a Level of Consciousness

1b LOC Questions
1c LOC Commands
Best Gaze

Visual Fields

Facial Palsy

5a Left Motor Arm
5b Right Motor Arm
6a Left Motor Leg
6b Right Motor Leg
Limb Ataxia
Sensory

Best Language
Dysarthria
Extinction and Inattention

Total
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Terminal ICA

Subraklinoid segment sonras1 veya ICA bifurkasyon icin kullanilir
Biiyiik damar okliizyon iskemik inmelerin yaklasik %5

Internal karotid arter akut okluzyonlarinin yaklasik %20’sini olusturur
%80 Kardioembolik olarak ortaya ¢ikar.

Proksimal ICA veya proksimal MCA tikanikliklarina gére pihti yiikii ve
strok siddeti daha fazladr.

Eger kollateral dolasimi iyi ise asemptamatik olabilir.
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ENDOVASKULER TEDAVI SECENEKLERI

 Tanis1 zordur.

« DSA gerekli.

* Psédo ICA okluzyon olarakta adlandirilir.

e [V tpa darekanalizasyon orant MCA okluzyonlarma gore 7 kat daha diisiik

e IA ve IV tedavi sonrasi basar1 sanst MCA okluzyonlarinin yaris1 kadardir.
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Simple T type L type a

Complex 1CA terminus occlusions

Type 1 Type 2 Type 3 Type 4 Type & 9

Figure 1. Simple and complex intemal carotid artery (ICA) terminus occlusions. [A) Simpée ICA terminus ooclusion: the thromibus @ confined to the
bifureation of the ICA, ipsilateral M1+ A1, The ipsitateral A2 is irrigated by the collateral flow via the anteror communicating artery |A-com). (B
Cornplex ICA terminus occlusions. Type 1: the thrombaus extends beyond the ipsilateral A1 to involve the A2, or agenesis of the antenor communicat-
ing artery halts the anterior cerebral artery leptomeningeal coliaterals. Type 2: the ipsilateral posterior cerebral arteny is also occluded by the distal
ICA aeclusion. Type 3: combination of types 1 and Z Type 4: ahsence of the contralateral A1. Type 5: oeclusion of the contralateral ICA P-com, pos-
tenor communicating artery



ENDOVASKULER TEDAVI SECENEKLERI

* Endovaskiiler tedavi se¢enekleri konusunda kesin net bir konsensiis yoktur
* Aspirotrombektomi

* Mekanik trombektomi

« Kombine tedavi (aspirasyon ve trombektomi)

* Meckanik trombektomi kombinasyonlari(duble stentretriever)



ADAPT (A Direct Aspiration first Pass Technique)
Aspirotrombektomi

ACE Procedure Video
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Stent-Retriever Mekanik trombektomi




SOLUMBRA

"“SOLUMBRA™ TECHNIQUE

One of the most commonly used techniques

In this technique, after opening the stent
retriever at the center of the thrombus, the
distal access catheter is advanced towards
the thrombus.

The stent retriever is withdrawn into the
aspiration catheter, while aspiration
catheter is aspirated under negative
pressure.

In this technique, only stent retriever is

removed with negative aspiration, and the

DAC is not withdrawn.

Usually 6 F long sheath or Balloon guiding
catheters are used

Proximal aspiration is not applied during
stent retriever retraction.



ARTS

“ARTS" TECHNIQUE

The aspiration catheter is advanced to the
face of the thrombus under permanent
aspiration and withdrawn as a unit with a
stent retriever.

Generally, balloon guiding catheter is used,
but aspiration is not performed from the
guiding catheter.

There is a risk of distal embolization due to
retrograde flow.

In this position, the aspiration catheter is
clogged with the clot, keep going aspiration
continues under a negative pressure , DAC
and the stent retriever are withdrawn

together.

Similar to the CAPTIVE (continuous
aspiration prior to intracranial vascular
embolectomy) Method.



SAVE

"SAVE" TECHNIQUE

The stent retriever is placed in the proximal third
of the clot.

Anterograde flow is usually observed
immediately after stent retriever insertion.

After that Aspiration catheter is advanced to the
surface of the clot and aspiration is started with
the pump.

The stent retriever is minimally withdrawn while
pushing the aspiration catheter until it reaches a
wedge position. In this position the aspiration
catheter is obviously clogged with the clot

In this position, aspiration catheter is clogged
with the clot, Continuous aspiration keep going
under a negative pressure, and the DAC is
withdrawn together with the stent.

Meanwhile, aspiration continues through the
guide catheter (usually 8f baloon guide catheter)
and tried to be prevented distal embolization
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After the guiding catheter is placed in the ICA, the micro
guidewire and microcatheter insert into the MCA, The
stent retriever advance and place through the thrombus.

DAC uses for all patients.

Wait for five minutes after stent deployment,

then the DAC advance through the thrombus over the
stent retriever while create manual negative suction with
a 50 cc locked syringe.

As soon as the DAC reaches the distal tip of the stent
retriever with continuous negative suction.

When the stent retriever totally remove negative
suction continue through the DAC while slowly drawing
back proximally.

If blood flow was maintaine, at least 20 ml| of

blood withdrawn until no thrombus seems in the
withdrawn blood. If there is a blockade of blood flow in
the DAC, then the DAC totally remove under continuous
suction.



Comparison of Aspiration versus Stent Retriever
Thrombectomy as the Preferred Strategy for Patients with
Acute Terminal Internal Carotid Artery Occlusion: A
Propensity Score Matching Analysis
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Comparison of Aspiration versus Stent Retriever
Thrombectomy as the Preferred Strategy for Patients with
Acute Terminal Internal Carotid Arterv Occlusion: A
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Comparison of Aspiration versus Stent Retriever
Thrombectomy as the Preferred Strategy for Patients with
Acute Terminal Internal Carotid Arterv Occlusion: A
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Comparison of Aspiration versus Stent Retriever
Thrombectomy as the Preferred Strategy for Patients with
Acute Terminal Internal Carotid Arterv Occlusion: A
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CLINIGAL AND POPULATION SCIENCES

Importance of Occlusion Site for Thrombectomy
Technique in Stroke
Comparison Between Aspiration and Stent Retfriever
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CLINICAL AND POPULATION SCIENGES

Importance of Occlusion Site for Thrombectomy

Technique in Stroke
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Importance of Occlusion Site for Thrombectomy
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Crossing double stent retriever technique for
refractory terminal internal carotid artery

occlusion
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MM echhanical thrombectormy
Srant Forriavas
Drevice-clot-vessel iInteraction
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MMechanical thrombectormy is haghly eflfective for the secovery of scute inchemic stroke with
farges vesse] occlusion. Howesyer, refractory occlusions are still sncountersd despite the use
of currenitly svailnble devices., In thin srticle, we pressnt o cose of refrectory terminal intere-
nial carorid artery accluaion traated with the “croasing doubla 8Tent rerrievar technigiie. ™ Teea
thrombectomy procedures with the combined rechnigue using a stent retriever and aspira

tion catheter failed to recanslizes the terminsl internal carctd artery ooclusion that irrwvo byecl
the dominant snternor ceresbral artery. We then sapplisd the crozming double stent retrisver
techmigue as a rescus technigue. Two microcatheters were advanced across the ooclusion®
orne o the onterior cerebml artery and the other to the mmiddle cermbral artery, First, o Trevo
BINT 4 frrm Lol Fetriover woa deplopad fromm the antarior corsbral arteey. Bloast, an adei-
tional Trevo MHET 4 murmn stent retwlever was deployed from the middls cercbral arcery, and
full immediate restoration of low was achieved on anglogrmphy. Intraprocedural radiologi -
cal images showed that the 2 milcrocatherers oaversed different pathways, and the 2 stent
retrieovers completely coversd the antrne resoel with apparent in-stent clot sign. Both stent
retricvers were then pulled back topether, and o hard clot was retrieved. Subseguent @an-
giography ravealod coamplate recandlization. The eroaaing doublo arent retriover teckhriogiie
secrms an effectwe rescue technigue. for treatng refractory terminal nvernal carotid arvery
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