2022

b E I||7||E AT O
[H"._"!l:l LHIlEJ"""‘ﬂ
=y, L=

Al 12022 28 262U(E)
4 | T XIS A TIoh S =H2IoA
H+=34 | 58

=& | et 2 HXI = 0lst3
b | et B Qe A THEH

[y

Korean NeuroEndovascular Society






ARCS (Arterial Recanalization in Cerebral Stroke) symposium2

LSt L A = ofete|/t Eols EA BeulSYLL

Ot "ARCS 2022”0l M= E39| 2| Ut S SYUM REE0| =2 T/ A HHE 25,
E Yo Yo HEE BE Jefil, 2|7t X[ghl0f oh= 0l¢X Lt Zet diE SO tiet =

U= LH EE0| HIFE AU

202214 B AIHOIAS| AL DIAZI} gl MBI CIRIEATS OIRUSLICE SIRIZt BTl A5
22|10 AYTH= OFKE 727} QU= S B 0| 2761 2|2 012250l K3 Fo
g 2ecaU



217l

ol
=

HLYX| 20|t

ol
oinl
= L

2022~2023 CHgtk|

1oy
ofl
ol
80
OHl

o
% | @ | | @ | & il o E-: B
- a 0 % @ wp o5 d X RTINS A R
ofl | o | X0 ol | K| gy | B0 oF | K| | B0 gy <z oH| 7 <0| 50 ® orl | <0 ol | o ofl y oL or. X l
R A A AR e R AR A A e A A E A E N A P«
DR 2w <G HMREEIEIEE I S AR A R e R AR A A
 B|H BH AR I T ol r| I | K| 1 B0 %o| XI| F0| 0| 3| H0| ®I| gl O
oo |l H | T e g gy B BB R B0 Aol e oo g | B X
A AR AT Al - A (e E
A A R g N ChE A CU b= T AR =a o = A - A = Y= SRR
SRR R B E L ERE
s 0 E S BT E R g e R g B R e e A - AR
PR of | X H| W Xy g @%@ o m s Ko
iy = | o g W Wl il CLI - ]
~ lo —_ __o|_ =
~ ~N ~N
O 0 _L||_ -_— Y | =] == s T
g ___“_ RS | OF | K] | ol | M= | W | RO | MJ| RU| FJ| M| dof| 70| 0| T | 80| BO| XT| ZO| M| Ir| 0| &U| X0 | of! | k| dof | KK | BO| &MU | KW | BU| X0| Tl <lo| <0
omom_ BO | W) | <0 | XM | O | KK | TT | KiO| XO| M| KK | XO| Ho| BO| k| K{o| mor | O| @M | od | = |00 KK | T | = | od| E | < | OK OF | o | X7 7| 00
b N I_.._ - = 9r = = = | =+ - = = = - —_—| = - - = = | = =
0| KO\ | NO A Ao | H RO 3| o o | RO| RO NO| RO RO| o | <) <!| 0| KO| KT o0| K| | NO| 0| Of| w0 0| nNO| Wb | KRS NO|OR|NO| <!
_ _ T}
d = |2 3
o B OE @ =3 o
i " .- B8 kB RISy
. i TR <o o ol _ i0
Fo Qe Tk HE B B Ein 2 383= ¢ 88 % 285
K I+ 1o K [ M_._n N i w._n == M._ % E"_ ol E"_ |..A| w u.AI ol oH n.AI ny i
= | 3T Rl | R H_._ Kl © |28 [l o|ol| =
B i<l X
Bl .__A._u %0 P wr MI\ o
R ik
o
B o ur
ujr




X
—

2|

=

o

ol
=

tLX| =2 5t8]

il
—

e
(=]

i

<

&A[of

of!

X0
Kd
il g
&
ol

il

go

2

21
=

£
ol & 7]

Z1
(=]

RO
K
rH

K{o
|
=

7|

|

-
=

o

oK

4r

4

2 i N

2022~2023 CHglk|

oF

wrl

3

k=]

3

HN|

X
o

- =

O|A} (CME)
S

=/Hex|
th/Z =R
Chz/

t
S

o

el
ol

ZAL

~

oF
Ko

oo

4ir

<

ofl
0
=0
H
ﬁ
0
__o|_

ofl

[

=

H =

oF

Rl

g0

e s

.

<0
ol

>

H 2 7

H Ef

d M

.

od
T
OH

oF

Rl

=L, M2ch
HI3cH
X4, 5CH

=

Xl6CH
H7cH
HI8ch
HIoth
H10CH
H11ch

H[12cH




[Education and Professional Experience]

2007
2010

ol
ki

ol
==

ol
=

ol
==

2019

2015-2016
2016-2020

2020-

ol

X = 0lst

d

ol

CHetkl



[Education]

A

1999.03-2005.02
2009.03-2013.02

2013.03-2016.02
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2012-2013  Visiting Scholar, Arizona Department of Health Services, USA
2014-2018  QRAMAHIM S59|5t X[OJAL

2014-2018  AHH SYTSA=HO S ¢
2014-2018 &7k 3a2d=d93| A
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[Education ]

1. Ph.D. (2007-2011.2.)

Program in Neuroscience, Seoul National University, College of Medicine, Seoul, Republic of Korea
2. M.S. (2002-4)

Department of Neurology, Seoul National University, College of Medicine, Seoul, Republic of Korea
3. M.D. (1991-7) #66684 (1999.3)

Seoul National University, College of Medicine, Seoul, Republic of Korea.

[Professional Experience]

1. Associate Professor (2015.9.-present)
- Department of Neurology, Inha University Hospital, Incheon, Republic of Korea
2. Instructor (2009-2010.4.)
- Department of Neurology, Kangwon National University Hospital, Chuncheon, Kangwon-do,
Republic of Korea
3. Research Associate and Clinical Fellow (2007-9)
- Stroke & Stem Cell Laboratory, Clinical Research Institute, Neuroscience Research Institute,
SNUMRC, Seoul National University, Seoul, Republic of Korea
- Department of Neurology, Seoul National University Hospital, Seoul, Republic of Korea
4. Public Health Doctor / Neurology Consultant (2004-7)
- Department of Neurology, Bokok National Hospital, Kyonsangnam-do, Republic of Korea
5. Neurology Residency (2000-2004) (2004.3)
- Department of Neurology, Seoul National University Hospital, Seoul, Republic of Korea

[Research Interest]

1. Intervention related to ischemic stroke

2. Stroke Prevention and Etiology

3. Stroke Center (stroke Unit) Policy

3. Identification of Adult Stem Cells and Applications to Neurological Therapeutics
4. Autophagy and neuroprotection

www.konesonline.orkr 9
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Session I. Intracranial atherosclerosis and stroke

Radiologist’s perspective

Intracranial atherosclerotic stenosis (ICAS)

Intracranial atherosclerosis and Stroke; * Results of endovascular therapy for ICAS-related acute stroke

. . . v'Failure and reocclusion are more frequently seen than embolic
Radiologist perspective occlusion

v'Rescue treatment is often required

METfenyy gaostt + Incidence of severe ICAS: 1.52-30.3%
H_}‘| tga‘j Kang DH, Yoon W KJR. 2018

* It is very important to differentiate ICAS-O from Emb-O
before starting the procedure

Imaging predictors for ICAS-related LAO

(T

. . . . . + Negative hyperdense artery sign
+ Diagnostic considerations for ICAS-LVO during EVT
* GRE or SWI o ‘
vPredictive CT and MR imaging findings for underlying ICAS * Negative susceptbity vessel sign
+ CT angiography

v Conventional angiography before and during EVT + Truncal type occlusion

+ Diffusion weighted image (DWI)
+ Borderzone infarction
+ Small core (Low ASPECTS)
+ Isolated basal ganglia infarction
+ Deep brain infarction

www.konesonline.orkr 13
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Negative hyperdense artery sign Negative susceptibility vessel sign (NSVS)
s

* Hyperdense MCA sign: cardioembolism + NSVS on gradient-echo image is associated with a smaller

clot burden or a fibrin-dominant clot
f

* Negative HMCAS is predictive of in-situ thrombotic occlusion
due to underlying ICAS
+ Underlying severe MCA stenosis was more frequently observed in
patients with a negative HMCAS (25.5 vs 3.4%, P < 0.001)
+ Negative HMCAS had a high sensitivity (85.7%) and a negative
predictive value (96.6%)

Kim SK et al. J Neurol. 2017

Negative Susceptibility Vessel Sign and Underlying Intracranial
Atherosclerotic Stenosis in Acute Middle Cerebral Artery
Occlusion

S.K-Kim, W. Yoon, TW. Heo, M.S. Park, and HK. Kang
ABSTRACT %

BACKGROUND AND PURPOSE: The role of dovascul
stroke therapy has not been studied. Our aim was to determine the diagnostc value of the negative susceptibilty vessel sign on

~,

S

Negative h

T2*-weighted gradient-echo MR imaging for predicting underlying intracranial atherosclerotic stenosis in patients with acute MCA
occlusion.

MATERIALS AND METHODS: Ninety-one consecutive patients with acute stroke because of MCA occlusion underwent gradient-echo
MR imaging and MRA before endovascular therapy. The negative susceptibilty vessel sign was defined as an absence of a hypointense
signal change within the occluded MCA on gradient-echo imaging, Underlying intracranial atherosclerotc stenosis was determined by

“The sensitivity, specificit e nd accuracy of sign for predict-
ing the presence of underlying intracranial atherosclerotic stenosis were assessed.

RESULTS: The negative susceptibilty vessel ign was identified in 42 (461%) of 91 patients, and 18 19.8% patients had an underlying

frequent)
observed th out it (100% versus 32.9%, P << 001).In the prediction of an
therosclerotic stenosis ptibilty ign had 100 67 % specifcty, 29% positive

predictive value, 100% negative predictive value, and an accuracy of T36%

CONCLUSIONS: Th pibily vessel sign on gradient-echo MR High
value for the presence of an underlying itracranial atherosclrotic stenosis in patients with acute ischemic stroke becase of MCA

ocelusions. The susceptibilty vessel sign can be used in decision-making when performing subsequent endovascular revascularization

Kim SK et al. A/NR 2015

therapy in patients with acute MCA occlusion:

) 70/M, no embolic source
85/F, same patient

wi
GRE SWI

14 [Hete SN X =05t



Session I. Intracranial atherosclerosis and stroke

70/F, left hemiparesis

Vascular calcification on SWI

Phase image Brain CT

after stent-retriever

INTERVENTIONAL NEURORADIOLOGY

W

Impact of isolated basal ganglia infarction at pretreatment DWI
on outcomes after endovascular thrombectomy in acute anterior
circulation stroke

ICAS-related occlusion predicted by
DWI?

+ Isolated basal ganglia infarction

+ BG infarction had a higher incidence of severe ICAS (21.1% vs. 10.7%, P = 0.032) than those with
non-isolated BG infarction.

Byung Hyun Baek' - Woong Yoon' - Yun Young Lee - oo Park’ - Seul Kee Kim'

Fecehes: 14 e 208/ Acepte 30 Ocotes 2018/ Pbishes ol  Noreter 216
1 SpingeNerig G ey gt of Snge Mo 2018

Rstroct
oo This oy et e the imp Jaid BG reament DWHin  large b fronters Baek BH et al. Neuroradiology: 2019
s 1 + Deep brain infarction

vl analyzad clincal and DWI data from 32X patens who underwen hrombectomy fr e
¢ middle ceera .

w e + The diagnostic sensitivity of DWI for ICAS was 93.3%, with a specificity of 87.5%, a PPV of 87.5%,
‘compared between patiets wilh isokted BG infarcton and those with ronislaid BG infection. Binery logistic egresion and an NPV of 933% the accuracy was 88.5%
ly o day mRS 0-2).
Resuls din 7y :"‘l’,“‘” :’;‘;‘““ f Zang H et al. Front. Neurosci 2019
Sucecsul reprfsion occred more ety patients wilh hoed BG o tha those withnonisolcd BG + Bxplained b
infarcon 03 v %, s 12610161,
Axn\; endet i o v o e g, DVLASPECTS, i VIS s T s + Patients with ICAS would have preexisting leptomeningeal collaterals
e . % G . 2.5, FoAI0. \ Intracranial Atherosclerotic + Lenticulostriate arteries supplying BG are end arteries with a poor collateral network
naddion, ur sy " BG ncion vas Disease-Related Acute Middle

N ¢ Cerebral Artery Occlusion Can Be + Limitations

Kepwords Acue simke - Ce Diff ighed Predicted by Diffusion-Weighted

+ 79.9% of patients with Isolated BG infarction had not a severe ICAS
+ Only 31 patients in the study of Zang H et al.

imagin

. Imaging
i
et

o S, O g g W o 1,

Baek BH et al. Neuroradiology. 2019

Zang H et al. Front Neurosci 2019

Predictive Value of Computed Tomography

. . Angiography-Determined Occlusion Type in Stent
Truncal-type occlusion (CT angiography) Retriever Thrombectomy

AB, nching-sie occlusi Jang-Hyun Baek, MD: Byung Moon Kim, MD. PhD: Joonsang Yoo, MD:
Truncaktype occlusion . Hyo Suk Nam, MD, PhD; Young Dae Kim, MD, PhD; Dong Joon Kim, MD, PhD;
Ji Hoe Heo, MD, PhD; Oh Young Bang, MD. PhD

Background and Purpose—We investigated whether occlusion type identified with computed tomography an y
(CTA-determined occlusion type) could predict endovascular treatment success using stent retriever (SR) thrombectomy.
Methods—Consecutive patients with stroke who underwent CTA and then endovascular treatment for intracranial large
artery occlusion were y reviewed. CTA-ds d occlusion type w. issified into truncal-type occlusion
or branching-site occlusion and compared with digital subtraction angiography~determined occlusion type during
endovascular treatment. Three rapidly- and able pre-procedural findings (CTA-determined ocelusion type,
atrial ibrillation, and hyperdense artery sign), which may infer occlusion pathomechanism (embolic versus nonembolic)
before endovascular treatment, were evaluated for association with SR success along with stroke risk factors and
laboratory results. In addition, the predictive power of the 3 pre-procedural findings for SR success was compared with

receiver operating characteristic curve analyses.

Results—A total of 238 patients (mean age, 70.0 years: male patients, 52.9%) were included in this study. CTA-determined
ocelusion type corresponded adequately with digital subtraction angiography—determined occlusion type (P=0.453).
Arial fibrillation (odds ratio, 2.66: 95% confidence interval, 1.25-5.66) and CTA-determined branching-site occlusion
(0dds ratio, §20; confidence interval, 3 43-10.5) were independent predicors for SR success. For predicting SR success,
the area under the receiver operating characteristic curve value for CTA-determined branching-site occlusion (0.695) was
significantly greater than atrial ibrillation (0.594; P=0.038) and hyperdense artery sign (0.603; P=0.023).

Conclusions—CTA-determined branching-site occlusion was significantly associated with SR success. Furthermore, among
the 3 rapidly- and reaily-assessable pre-procedural findings, CTA-determined branching-site occlusion had the greatest
predictive power for ¥ Strok 148:2746-275 0 STROKE, 10¢

Baek JH et al. Stroke. 2017

www.konesonline.orkr 15
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i ORIGINAL RESEARCH
?fronhers publshed: 21 January 2019
in Neurology ok 10.3000/eur 201801195

P>~
o

CTA-Based Truncal-Type Occlusion
Is Best Matched With Postprocedural
Fixed Focal Stenosis in
Vertebrobasilar Occlusions

Seong-Joon Lee', Ji Man Hong', Jin Wook Choi?, Dong-Hun Kang®¢, Yong-Won Kim*3,
Yong-Sun Kim', Jeong-Ho Hong®, Joonsang Yoo, Chang-Hyun Kim’, Sung-ll Sohn’,
Yang-Ha Hwang® and Jin Soo Lee ™

Suwon, South Koes,
e uwon, South Ke
‘Daegu, South Koes, “Department of
Radology, Daegu, South e ool of
Medcin, Daegu, South Korea,
Modcal Contr; Daog, Soth Kors, Doogy,
South Korea

Lee SJ et al. Front Neurol.

A4, left hemiparesis 58/F, right hemiparesis

Diagnosis of ICAS related occlusion Conventional angiography

+ Based on angiographic findings
* Jet-like Appearance
* Severe underlying stenosis §>70%) ICAS of the target artery on

diagnostic angiography or after mechanical thrombectomy « Intracranial non-occlusive intraluminal thrombus
Yoon W et al. Neurosurgery. 2015
e f H > 0, . .
 Fixed stenosis 2 70% ) * Microcatheter first-pass effect
plus, less-degree of stenosis or > 50%
; either flow impairment or reocclusion tendency after « Truncal type occlusion

sufficient treatment with stent retrievers

% Truncal type occlusion * Instant reocclusion following thrombectomy




Session I. Intracranial atherosclerosis and stroke

Jet-like Appearance

+ Definition: Pencil tip-like or line-like contrast filling on the
occlusion edge on DSA image

+ Incidence of Jet like appearance: 20.7%

* ICAS-O rate was higher in the jet-like appearance group (82.9 vs.
85% p < 0001 Jetlike appearance group (

Jin X et al. Front. Neurol. 2020

Jet-like Appearance; Depending on a large branch take-off

N

iNOT (-) (n=502)  iNOT (+) (n=44) P value
. N . . Age (years) 700(61.0-770)  615(30-115)  <0.001
Intracranial non-occlusive intraluminal = g
! Vascua sk acrs v ()
thrombus (iNOT) o s - ,
it was s o How to show INOT in ICAS related occlusion?
Hyperlpidemia 14329.7) 10@27) 043 .
prre mss s o —aggregation of platelets on a ruptured
+ Definite evidence of iNOT was the presence of contrast T N plaque .
around the intravascular thrombus on pretreatment DSA ot way wms o —Plaque occupying vessel lumen
e we @ —impaired flow, but contrast could pass
) ) o ) R meea s through the remaining vessel lumen in DSA
+Incidence of INOT: 8.1% in patients with LVO who b s 00
underwent EVT Onsetto recanalizaion time (min)  3100(233.0-467.0) 3805 (2900-5090) 0023
Puncture to recanalizaton time (min) 595 (40.0-850)  680(440-985) 0164
T . the presence of iINOT was significantly
+ There were no differences between the two groups regarding w T 8SE°§'€F35W0/”'E|'C1A353 re|aé€9do‘|.VC_)0(%d7USted
successful reperfusion, post-procedural re-occlusion, 3 o mowm 104; 95% C111.33 to 6.30; p=0007)
months functional outcome , Fr—— am
Jang SH et al. J Neurointerv Surg. 2021 [e~ S ey e
DUb ICAS related occlusion 83 (165) 2(41.0)

www.konesonline.orkr 17
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58/F, right hemiparesis

58/F, right hemiparesis -

et <° ‘
DRIUCIHES ‘q

Yi TY, et al. Neurosurgery. 2019

Microcatheter First-Pass Effect

* The microcatheter first-pass effect was observed in 25 (41.0%) of the 61
study patients.

* Association between the microcatheter first-pass effect and ICAS (90.9%
in the ICAS group vs 12.8% in the non-ICAS group, P <.001)

* May result from
; fresh clot burden is low in a stenotic intracranial artery

; the clot may easily break loose

YiTY, et ol Newrosurgery: 2019




Session I. Intracranial atherosclerosis and stroke

. Truncal-type occlusion | Advancement of
Truncal-type occlusion om0
+ When all major branches and its bifurcation site was clearly Ceatyisil g s
visible beyond the occlusion segment on sttt doment,
on microcatheler angiogram,

or after minimal recanalization

+ Independent predictor of embolic source (-) and stentriever Ce Yot Mmiilencis
failure on CTAimages

Baek JH et al. Neurology. 2016
Baek JH, Kim BM. Front Neurol. 2019

Baek JH, Kim BM. Front Neurol. 2019

T7F right hemiparesis, dysarthria

Instant reocclusion after thrombectomy

+ Incidence of reocclusion was significantly higher in the ICAS-
related occlusion group compared with the embolism-related
occlusion group (65% vs. 3.3%, p < 0.001)

* Low-dose intra-arterial tirofiban infusion

» 85.7% of the reocclusion patients finally achieved a thrombolysis in
cerebral infarction score 2/3 recanalization

Kang DH et al.Cerebrovasc Dis. 2074

52/M, language disturbance

Appropriate angiographic view

+ Make working angle parallel to parent artery
+ Avoid overlapping bony structure

+ Orbital window

www.konesonline.orkr 19
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Instant reocclusion?

Under the parallel view to patent artery

RAQ through orbit Acute basilar artery occlusion
+ ICAS-related O: more frequent in the posterior circulation

* Helpful findings for predicting underlying intracranial
atherosclerotic stenosis
v Occlusion segment of the basilar artery: proximal
v'Absence of bilateral thalamic infarction on pretreatment DWI
Lee YY et al. A/NR 2019
vTruncal type occlusion on CTA

20 [Het-/EEHXIZOletg)



Session I. Intracranial atherosclerosis and stroke

Imaging findings of ICAS References

i i 1.~ Kang DH, Yoon W. Current Opinion on Endovascular Therapy for Emergent Large Vessel Occlusion Due to
* Pretreatment imaging ) R R e e oy
‘ Negat!ve h)/|:’e|rde.n.5f:-l artery 5'9" on (T 2. Kim SK, Yoon W, Heo TW, Park MS, Kang HK. Negative Susceptibility Vessel Sign and Underlying Intracranial
. Negatwe suscept|b|I|ty vessel sign on GRE or SWI %zi(l)q%r%% I;)r(%lécsgl?r%%sl\s in Acute Middle Cerebral Artery Occlusion. AJNR Am J Neuroradiol.
* Truncal type occlusion on CTA 3. W, Kim SK, et al. Acute Basilar Artery Occlusion: Differences in Characteristics and Outcomes

Lee YY, Yoon
after Endovascular Therapy befween Paﬁergt% with and without Underlying Severe Atherosclerotic
Stenosis. AJNA Am J Neuroradiol. 2017:38(8):1600-1604.

4. LeeSJ, HongJM Choi JW, et al. CTA-Based Truncal-Type Occlusion Is Best Matched With Postprocedural
Fixed Focal :9:1195.

+ DWI (borderzone, small core, isolated basal ganglia or deep brain infarct)
tenosis in Vertebrobasilar Occlusions. Fronf Neurol, 2019:8:119:

. . 5. Baek JH, Kim BM, Kim DJ, et al, | gonance of truncal-type occlusion in stentriever-based thrombectomy for
« Conventional ang|ography acute stioke. Nevrology. 2016:87(15):1543-1550.

i 6. Jang SH, Park H, Yoo J, et al. Intracranial non-occlusive intraluminal thrombus may indicate underlyin
* Jet-like A,ppearance L. . et‘\_o?o%y of large iessel occlusion in patients undergoing endovascular therapy [?)u lished online agea% of
+ Intracranial non-occlusive intraluminal thrombus pint, 2021 Oct 6. J Neuromterv Surg. 2021

It rSt-| 7. Baek JH, Kim BM, Yoo J, Nam HS, Kim YD, Kim DJ, Heo JH, Bang OY. Predictive Value of Computed
) Mlcrocatheter fIrSt pass EHeCt Tomog(aghg Angiography-Determined Occlusion Type in Stent Rgtﬂever Thrombectomy. Stroke?ZOW
« Truncal type occlusion Oct48(10):2746-2752.

1 i 8. Kang DH, Kim YW, Hwang YH, Park SP, Kim YS, Baik SK. Instant reocclusion following mechanical

* Instant reocclusion foIIowmg thrombedomy %vﬁiﬂ?%f% gfaisrwSSilut romboocclusion and the role of low-dose intra-arterial tirofiban. Cerebrovasc Dis.
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Neurologist’s perspective

&l (17

T Intracranial atherosclerosis

20224 23 23%

* Important cause of ischemic stroke

* More prevalent in Korea, Japan, China, and other
Asian countries

Intracranial atherosclerosis and Stroke:

Neurologist’s perspective o
* High risk of recurrent stroke

n{cistu of ntehsh (e tistn T2 E ) + No proven management strategy to reduce the risk
AZapstmAl 5o of ischemic stroke
2% 7

Classics Progre55|on
e 0.4
= — Aspiril .
8 Pe08 P * Worsened by one or more grade on final MRA
2 o compared with baseline MRA
5 Warfarin
g 0.2+
a
5
z
= 0.14
2
2
= oo , T T T !
1 2 3 4 5
Years after Randomization

No. at Risk

Aspirin 280 192 120 59 18

Warfarin 289 202 130 66 16

WASID trial. NEJM 2005;352:1305

22 et /S EHXIZOlst



Session I. Intracranial atherosclerosis and stroke

Regression

Progression of Symptomatic ICAS
may Predict Clinical Recurrence

Clinical events
Progression of ICAS
Yes (n=8) No (n=32)
Yes (n=13) 6 7
No (n=27) 2 25

Arenillas et al. Stroke 2001;32:2898

Clinical events
Change of ICAS
Yes (n=18) No (n=125)
Progressed (n=13) 5 8
Stable (n=88) 11 77
Normalized (n=42) 2 40

Wong et al. Stroke 2002;33:532

Trial of Cilostazol in Symptomatic
Intracranial Stenosis-1

Cilostazol significantly reduced progression of symptomatic ICAS

Cilostazol

Progression

3 (6.7%)

Placebo

15 (28.8%)

Total
18 (18.6%)

Stationary 31 (68.9%) 29 (558%) 60 (61.9%)
Regression 11 (24.4%) 8 (154%) 19 (19.6%)
Total ‘ 45 52 97

Kwon et al. Stroke 2005;36:782

Aspirin + Clopidogrel in ACS
One year clinical outcomes in two clinical trials

RRR, % (95% Cl)

CREDO study
Death, MI, Stroke 89 (8.5%) 122 (11.5%)  26.9% (3.9t0 44.4)
M 70 (6.6%) 90 (8.5%) 21.7% (-7.1t0 42.7)
Stroke 9 (0.9%) 12(1.1%)  25.0% (-77.9t0 68.4)
JAMA 2002; 288: 2411
CURE study
MI, stroke, CV death 582 (9.3%) 719 (11.4%) 20% (10 to 28)
Mi 324 (5.2%) 419 (6.7%) 23% (11 to 33)
Stroke 75 (1.2%) 87 (1.4%) 14% (-18 to 37)

N Engl J Med 2001; 345: 494

Aspirin +
Clopidogrel

Powerful
inhibition of

ischemic
events

\V Aspirin +
S Cilostazol

Prevent ICAS
progression

A

Study Design

* Double blind randomized trial
+ Active controlled double dummy method

» 30 investigators of 20 centers from 4 countries
actively recruited the patients

» Korea, Hongkong, Thailand, Philippines

www.konesonline.or.kr
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Primary Endpoint
Progression of symptomatic ICAS

Randomization|

within 2 wks N=240 Progression 20 (9.9%) 32 (15.5%) 0.092

Treatment for 7 Months

others 182 (90.1%) 175 (84.5%)

P-value* ; Pearson’s chi square

Ischemic stroki
Clopidogrel 75mg once a day

N=240
Aspirin 75-125mg once a day

Outcome of Symptomatic Stenosis Outcome of Asymptomatic Stenosis

Test for trends of outcome of symptomatic stenosis.

[ [ cilostazol (n=202) | Clopidogrel (n=207)  Pvalue | [ | Cilstal Clopidogrel | P-value |

Progression 20 (9.90%) 32 (15.46%) 0.049* Progression 8 (1.98%) 13 (3.14%) 0.306*
No change 121 (59.90%) 126 (60.87%) No Change 370 (91.58%) 386 (93.24%)
Regression 61 (30.20%) 49 (23.67%) Regression 26 (6.44%) 15 (3.62%) 0.037**

P-value* ; chi-square trend test .
q P-value* for progression vs others

P-value**; chi-square trend test

Asymptomatic New Ischemic o
Lesions on brain MRI Clinical Events

[ | Ccilostazol | Clopidogrel
[ | cilostazol Clopidogrel Total CV events 15 (6.46%) 10 (4.83%)  0.283

Any new ischemic lesions 0.0775 Nonfatal stroke 11 (4.74%) 6 (2.67%) 0.324
New lesion + 34 (18 68%) 23 (12 04%) Ischemic stroke in the territory 9 (3.88%) 5(2.22%) 0417
B B of symptomatic ICAS
New lesion - 148 (81.32%) 168 (87.96%) Ischemic stroke 10 (4.31%) 6 (267%)
Hemorrhagic stroke 1 (0.43%) 0 (0%)
New ischemic lesions in the territory of 0.321 Nonfatal MI 3(13%) 1(04%) 0624
symptomatic ICAS ~ Vascular death 1 (0.43%) 2 (0.89%) 0.607
o et & 22 (12.09%) 17 (8.90%) -8_ Nonvascular death 0 (0%) 1 (0.4%)
ion - o 0, a
New lesion 160 (87.91%) 174 (91.10%) 8 Major bleeding complications 2 (0.86%) 6 (2.67%) 0.163
=
(- Life threatening hemorrhage 1(0.43%) 2 (0.89%)
Other major bleedings 1 (0.43%) 4 (1.78%)
Minor bleedings 17 (7.33%) 19 (8.44%)




Session I. Intracranial atherosclerosis and stroke

Consistency of ICAS Outcomes Symptomatic ICAS is Dynamic

TOSS-1

Progression J(GE7) 15 (@) 1 (EE) Regression 110 (26.89%) 41(5.02%)  <0.0001
Stationary 31 (68.9%) 29 (55.8%) 60 (61.9%)
Regression 11 (24.4%) 8 (15.4%) 19 (19.6%)

No Change 247 (60.39%) 756 (92.40%)

Progression 52 (12.71%) 21 (2.57%)
TOSS-2

[ |Cilostazol (202) |Clopidogrel (207)| Total (409)

Progression 20 (9.90%) 32 (15.46%) 52 (12.7%)
No change 121 (59.90%) 126 (60.87%) 247 (60.4%)
Regression 61 (30.20%) 49 (23.67%) 110 (26.9%)

Discussion Discussion

The era of high dose and high

intensity statin Guideline for lipid lowering

l For patients who have had a stroke, current guidelines recommend LDL-C lowering for ASCVD risk reduction

Historical Perspective of LDL-C Levels Achieved in Major
Randomized Controlled Trials of Lipid-Lowering Therapies JaccianAguideiinestJ£sCiEAS guidelines? NLA rocommendations>*
200(50) 4 ik groups (LDLC goat)?
eny g ok o e 10 s e i
] oyl major ASCVD v (R Ve T g e s
T e0es)
H = imeone - Vi (< 100 mgia)
£ - Han <
5 0e0 < eteronvgous o1 incudessroke, TIA, PAD. : Voot <00 o)
§ wes 3 £
H Riskfactors and concomitnt diseases used (0
2 be + High (2 50% LDLC reducton from ba
S5 60 = o o Sl T o oriain
c3 * Dlabetes mellus, et . o (LDLC < 100 mgid)
3 10@s g 3 high-isk subgroups with ASCVD, inclucing
£E wes ST ischemic siroke (LDL-C threshold)
gE
£E weo J— o . ome/a)
g ey = —— b > Hiah o 130 )
§ = L 1 ]
H
3 w0 T T
3 = Target intensity of statin therapy and Target LDL-C levels.
g 209 LDL-C reduction (percentage reduction) (absolute value)
od Recommended LDL-C threshold of 70 mg/dL_ to
LRC 48 PROVE-IT TNT JUPITER  IMPROVE-IT  FOURIER consider addition of non-statins to statin therapy
Publication year 1984 1004 2004 2005 2008 2014 2017

10-Year ASCVD Risk_____
o o sk

ik it opinal sk ik il opial sk
~% o ® ~% facorne”"

ASCVD Risk Estimator B3

[ Non-LDL e
EHAEE (mgiat) EHAENE mgial)
Fasmzg Demographics
Enelg@ FUASHI HULIFF W L e HULE <70 <100 sex g Race
EEEES <100 <130 Labs o G
T ——
FEEERE 27 oY <130 <160
ez 1K 124 0[5k <160 <190

Personal History

Disbetc smoker Treatmant fo ypertansion

AMERICAN
ExRBIor Sy feart . Risk Estimator

@wmgm 2 ameican | ASCVD
22
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New ASCVD Risk Calculator

New risk tool was needed with greater emphasis on
+  African Americans & other races

+ Women

+ Stroke asan outcome

* Geographic and SES diversity
* Pooled Cohort Equation

Atherosclerosis Riskin Communities (ARIC)

* Cardiovascular Health Study (CHS)

Coronary Artery Risk Development in Young Adults (CARDIA)
Framingham Original and Offspring studies

* ASCVDevents

i & American AMERICAN
& f‘"D :“:MI Heart COLLEGE of
jon-fatal Association. CARDIOLOGY

*  Stroke (fatal or non-fatal)

2013 Prevention Guidelines Tools

CV RISK CALCULATOR

Internal and external validation

¥ Duke Heart Center

'SCORE Cardiovascular Risk Chart
10-year ik of facal CVD.

Mgk raghrs of B
WorEN [FEn ]
-

SCORE Cardiovascuar Rk Charc
0 year vk of V5
Lowris egons o Ewrope

WOMEN [ MEN ]
oo [

Syl bloodpraurs ()

SEEE SEEY GEEY SEEE GEEE GEEE
Sl boodprsurs (e

SEEE 55EE SE5E GEEE SEEE 55EE

23 24
TABLE
Examples of variables considered in the QRISK2 calculation
3 10
of 10-year CVD risk
Recommendations Class® Level®
Age Renal disease
Arterial (carotid and/or femoral) plaque bur-
den on arterial ultrasonography should be Atrial fibrillation Rheumatoid arthritis
lla
considered as a risk modifier in individuals at Body mass index Self-assigned ethnicity
low or moderate risk”*** T - ol S
CAC score assessment with CT should be S ex
considered as a risk modifier in the CV risk I 2 60 years 9! yeung Smoking status
assessment of asymptomatic individuals at low 2 sistolicbloodipressure
or moderate risk. 142426 ® Hypertension (treated) ¥ P
. " A Townsend deprivation index*
Ratio of total cholesterol to high-density E
ipoprotein e 2 diabetes
I e Type 2 diabet:
*Relative lack of economic resources within a population; typically, based on census-derived data that are linked to postal code.
25 26
N . RESEARCH PAPER
.
J U P ITE R . Prl ma ry cv eve nt Red UCt Io n Intensive Statin Treatment in Acute Ischaemic Stroke
Patients with Intracranial Atherosclerosis: a High-
Resolution Magnetic Resonance Imaging study
L N o (STAMINA-MRI Study)
<Cumulative incidence of primary end point"> Jongon Chung . ioon Ch Wil Lee . In W' Moo-Seck Park
‘Woo-Keun Seo, Sung Tae Kim, Oh Young Bang"
Placebo oo AasTIAGT B v ——
0.08 - S t
kaques bt e b e evdenceon the el rely
G eysoa o T pter oo Mo ogied
3 HR 0.56, 95% Cl 0.46-0.69 3, o
ok e o St ot
S 006 | p<0.00001 o I [ Py
oo 5 Sitees ke
3 e
[
@ 004 T ) DU e e, L, e
5 Rosuvastatin g e e R TS e chnars, (DL 1 ko 70
2 20 ety Vs WA . s
H mg : T vyt i
0.02 T, sy coomea (o8 vt
3 ot 218320090 0L 32 il and folow p asessments were
o % BB 19521938 e Ot
e Pitanis et
TS gsa et SO 5 IS,
ek e oyt
0.00 o 1 > 3 4 ”’ e o 34 s o e
s e oo L ndomid comrlid  shoved o
Nomberat Risk Follow-up (years) P e R
Rosuvastatin 8901 8631 8412 6540 3893 1958 1353 983 544 157 s oo s s i o s ot e s
Placebo 8901 8621 8353 6508 3872 1963 1333 955 534 174 = PSS IS (sl s ot il coer
oo i) =
JUPITER=Justification for the Use of Statins in : an Trial Evaluating trial SohE ;g;j;;év;mmmr:“
Primary end point: Occurrence of a first major cardiovascular ever i
(nonfatal myocardial inf al stroke, arterial revascularization, hospitalization for unstable angina p
or confirmed death from ¢ ar cau SR e Doty 0 et
d. 2008;35 27 M)
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®
78 pe 262 Pr003s
Table 1 Baseline characteristic of study participants g 3
Cerebrovascular disease ’% N=T7 58 N
. . . g Age (71, mean=SD 6262137 5 .
Max. stenotic lesion Reference lesion s o2 0 °
] Malesex,n (%) 7610 .
2 Body mass index (kgim) 243145 ottt Sowadar T
3 Stroke risk factors, n (%)
& Hypertension wEs) £
=] Diabetes 30@90) ' Sionosiscogron changea (%]
g Pravious ischaemic stroke: 10 39.0) ®
Z Coronary artery disease 15 (195) g = 245, P0.003
3 Current smoking 1@ .
Vessel aroa: 11.37mm? = Time parameters, mecian (I0R)
4 Onset tointil HR-MRI 106
2 Iniial to follow-up HR-MRI 179(163-189) . .
TI Post-contrast & Vascular territory of infarction =
g Middle cercbral artery @1 _——
o Basilar artery 13(16.9) o o .
a Iniial NIHSS score, median (IQR) 3015 - ] ry
S Infarct pattern LDL change (%)
H Deep orlypattem w611 ©
2 Smal conical ony pattam nus 281 e 333 pro00s
r— H Large coricalicortal-deep pattems 16 208) & .
B Infarct volume (ml) 7321115 5% :
Enhance volume: 48.37mm* ® Statin type N .
8 Atonastatin 40mg 100130)
8 -
g 8 Atorvastatin 80mg 8(104)
O Lumen area O Vessel area Max. stenotic lesion HR-MRI measurements 2 ra ] ] -
X i i ) Antipiatelet crug
Figure 1 _ llustration of HR-MRI measurements. HR-MRI,high-resolution MRI; Max, maximal; PD, proton densiy; TOF, time-of-fight; T2, T2-weighted 82 s . [ e
imaging; T1, T1-weighted imagin ) "™ Duraion of st teatment Day)
o 1 Thegied s iz b o et ma 57
- HR-MRI, ighresoluion MR, NIFSS, Nat Figure 2 Changes in LDL-C and duration of statin treatment in stenosis
degree and enhancement -C, low- ipopr
cholesterol.
Table 4 Baseline characteistcs of study subjects by high dose statin ®
vesponse measured by plaque enhancement volume
Wonrepondor
Goud responde andpoor g
s esponder (=27) Pvaue 2
Aon or) @emA  od  oan H
e senn %) 5000 @y ome &
Doy messidec o) 242537 25257 ose .
oo sk facoryn 6
o Has  smy om I
Divees nwo ) 0857
Previousischaemic stoke 6(12.0 Ty ome =3 Tienhance
Coronary artery disease 10200 5(185) 0876 El
J— 16020 5085 o g
“Time parameters, median (IQR) 2 Poar. responder
OnttontalHRMA  42-6) 32 o3% 58
Onetto oowip MR 1168189 Ta50-189 0034 2
eyt oo o2 1 .
Middo ooy 40800) 2@ Salls =w PCSK9 D|Scovery
o ey 10000 3011 2 Non-responder
i, 3 465 078 H (8) Good responder
ot o £
Deep oy ptiem Bu) s@ -
Smalcrical iy patem 20 400) g
e ot w I
s
It vlume Tasns s101 o1
suintpe os7s
Aorasatn a0mg 500 4qan F]
Aorssan®om 420 ) ]
Rosuastatin 20mg 40800) 19.(70.4) E
ULCommngd)  TABAT  a3sE2 oo © i .
BCPcwGemod)  oot0s  02am 01 i
‘Non-HDL change (mg/dL) 8132363 -52245.1 0003 [ecurmence;
Looprotin il naas  mams 0w
Lpopotshp)enge 075148 ansds 0t
Achieved LDL target 2017 37 74.0) 190704 0733 Lo = T1 enhance.
aace® Figure 3 Examples of poor (A) and good (8) responders. DWI, difusion-
Actowd 0L et Q018 38760) 1249 0006 yeighed imagin; A, enhancement aes; D, profon densiy; .
Aligh remodeling index; TOF,time-of-fight; WA, wal area
DL T o vy R s
N Sealy i arienp——
Anti-PCSK9
Antibodies
Early MI Early Ml Xanthomas

ature

Mutations in PCSK9 cause i 4
autosomal dominant B ?
hypercholesterolemia oLe mgat) | 55

« Proprotein convertase subtilisin/kexin type 9'

-Q

oz ss | anre
« Secreted by liver into plasma’ gl
L M
T | H |I§
B HEH

« Binds LDL receptor on surface of hepatocyte'?

LoLc 263 137| 90 264 389 256

B p H e e s <z
« Targets LDL receptor for degradation' §;§Z§: o H sl g;ﬂll‘“i“-”;
Dishay 3 H sl 3
Bistan t H A [HE

1. Seidah NG, et al. Crc Ros. 2 Steinberg D, ot al 9547 Alsfadel M, ot al. Naturo Genet. 2003:34:154-166,
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-Of- y e
Low LDL-C, Are Associated With a Lower Risk of CV Events

» PR u paons
:
£ ‘
20 8
g g
§ g o
E’ 10 o 4
£
o o
50 100 150 200 250 300 No Yes
Plasma LDL-C in black subjects PCSK9 nonsense mutation

(mg/dL)

= cardonns:
CoK

GohenJC, ot 1N Engl Mot 2006:3541264-1272,

Individuals With LOF PCSK9 Mutations Appear to be Healthy

PCSK9 Compound Heterozygote (Little to No Circulating PCSK9 and Very Low LDL-C)'?

Case study’

32-year-old African American female: healthy, fertile, normotensive, college-educated
Background woman with normal liver and renal function tests (including urinalysis) who works as an
aerobics instructor

PCSK9 genotype Y142X (nonsense mutation)
Triglycerides, mg/dL (mmoliL) | 119 (1.3)
LDL-C levels, mg/dL (mmollL) | 14 (0.36)
Case study?

Background 21-year-old black African female attending postnatal clinic

PCSK9 genotype C679X (nonsense mutation)
Triglycerides, mg/dL (mmollL) | 71 (0.8)
LDL-C levels, mg/dL (mmoliL) | 15 (0.4)

|- Fully Human Antibodies Have Reduced Immunogenicity

Mouse Chimeric Humanized Fully Human
(0% human) (65% human) (>90% human) (100% human)

N7 N\ NN\

Generic suffix —omab —ximab ~zumab —umab
Blinatumomab Abciximab Bococizumab Evolocumab
(Blincyto®) (ReoPro™) (Repatha®)

Potential for immunogenicity

IR CS K8 nbibitors: From Target Discovery To Phase Il in 10 years

PCSK {NARC-1)

PCSK9 LOF Mutations found with
discovered

28% J LDL-C and 88% | CHD risk

First Patients
with FH
/non-FH treated
with PCSKSImAb

17FDA/ EMEA
[ ing

Adznoviral T expression in
mice

PCSK9 KO mousa LDL-C

non-human prim;
with anti-P

nificantly Reduced
the Risk of Cardio-cerebrovascular Disease in ASCVD Patients

- Evolocumab -+~ Placsbo
100

Placebo 92mg/dL

[
g e
B 3
3w o .
5 LoL-c ¥ by 59% s
e Absolute § 56 mg/dL 8
=) g
.
Evolocumab 30mgldL.
20- e
2
3
4 2 8 72 % 120 144 168 CV death, Mi, stroke, UA,  CV death, MI, stroke
Time after randomization (weeks) coronary revascularization

1. Sabatin NS, . En Mo 2177617131722

The Longer, The Better!
Evolocumab Showed a Greater Risk Reduction Over Time

I Composite of CV death, MI, or stroke

Months 0-12 Months 13-36

8 8 Risk of M or stroke
= Placebo + statin (N=13,780) =Placebo + statin (N=13,524)
n

~Evolocumab + stati =Evolocumab + statin

(N=13,784) (N=12,543)
=8 35%
: RRR

idence (%)

Cumulative
Cumulative
incidence (%)
i

360 %5 1,080 STROKE
Days Days
No. atrisk No. atrisk
13,780 ————PlacebosStatin———— 13,148 13524 Placebor+Statin 025

13,784 Evolocumabe+Statin—— 13,248 13548 Evolocumab+Statin o1

28 st EHHXIZ St
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I ———

*M/T71
ST

o

% HEOtI

* HT (+) DM (+) Chronic kidney disease (+)
+ Onset: 4 hour ago

S ——

« Aspirin, Clopidogrel, Lipitor 80 mg

« Initial Lab
— Cholesterol: 172, TG: 246, HDL: 33, LDL: 99

— JIZE 2 Hl: aspirin, amlodipine, losartan, thiazide, no statin

« 28, olcl S301 4ottt

el

« Lipitor 40 mg - Crestor 20 mg > Mevalotin 20 mg -> Livalo 4 mg

+ Chol: 116, TG: 366, HDL: 30, LDL: 48
+ CK: 72

- 258,0lcl S5 AUB

Chol: 109, TG: 195, HDL: 33, LDL: 48
CK: 83

Repatha X% S0 &

2 year flu

www.konesonline.orkr 29
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PRIMARY ENDPOINT: PERCENT ATHEROMA VOLUME

968 patients at 197 global centers with symptomatic CAD and other high risk
features. Coronary angiography showing 20-50% stenosis in a target vessel

Stable, optimized statin dose for 4 weeks with LDL-C >80 mg/dL
or 60-80 mg with additional high risk features

Intravascular ultrasound via motorized pullback
at 0.5 mm/sec through >40 mm segment . <0000t

Statin 18 months Statin plus monthly SC
monotherapy treatment evolocumab 420 mg
61 patients did not complete

423 statin completers 423 evolocumab completers
Statin Statin-evolocumab

Follow-up IVUS of originally imaged “target” vessel (n=846) monotherapy

P <0.0001

New drugs

F/65

goMOL AEE EE 5
ag%

2 [ [l a8 [ o s | * Ticargrelor
al s
AX|Y MOtHE 583kAIE 1, 22 Lo 250 2]80] BMI 24 24 24 24

SASHR O] QICHD B4 - statin S0l WA, ezeti S B * Prasugrel
24 23 - refuse LDL 193 n 68 66
SHATHK L F0 F 149 F| XY (aspirin, clopidogrel) = =
2|otet =4 (H|Z0d). 420mg/month

g

ne

TG 305 96 88 92
Bater AlSE @jutet =0 14 67h2

HDL 36 36 a5 45 .. .
and new-typed clinical trials...
CcK 56 47 58 47

Cr (eGFR) 58 59 57 58

MMSE 28 28 28 28

me NEW ENGLAND | — ] .

JOURNAL of MEDICINE - Overview
Therapeutic Anticoagulation with Heparin

. o in Noncritically Ill Patients with Covid-19

‘Therapeutic Anticoagulation with Heparin in Critically Il

Sk « International, adaptive, multiplatform, randomized,
controlled trial to determine whether an initial strategy of
therapeutic dose anticoagulation with unfractionated or
low-molecular-weight heparin improves in-hospital survival
and reduces the duration of ICU level cardiovascular or
respiratory organ support among hospitalized patients with
Covid-19

30 [Hetlg&HXI=olste]
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Appendix 1

MulEplaform Bandomized Contalled TS (ngHER) reieco’s Statistical methods

and Statistical Analysis Plan

This appendix cortains the following tems:

1

2 Thorigoet ettt sl ot vl e AT andboth ¢ In our multiplatform trial, we used an adaptive Bayesian design that
moderateandsevere state specic nass. . . . .
e et oo allowed for trial conclusions to be reached simultaneously or sequentially
R in groups defined according to illness severity and p-dimer level through
 Verson 3., 10° ly 2019, the Orginai Verson page 3 ) s lan Version 11199 November 2020 ~Page 488 periodic adaptive analyses.
+ Predaes any Cov19 screening ond ncusion

o i Aot e 10 ol i T A o Veson .25 oy 201 ~Foge 49
P ———— - = R St Ay o Verion 105" oy 2020 -Pag 510 e . . .
e, . o T Sl A o Ve 1.3 16 ey 2021 Pae 57 e Astatistical method of dynamic borrowing was incorporated to enable
o Summaryf s oo .1 e 51 . T the investigators to reach conclusions more quickly across the p-dimer
+ seweoem . . N . . N .
-+ Orginslverson 10,207 Apri 2020 puge 12 e - stopping cohorts in which the estimates of treatment effect were similar
o1 Verkea2dhmd 2ikkine 2020 oo verson 1013 oy 221 e e and to mitigate the influence of outlying treatment effects by shrinking
o Sunmaryof changes romversion 10 hoge 73 . X
+ Anitvombori covip 19 (ATTACC) protecst similar treatment estimates together.
= OrgnalVerson 1.0 0oed 27 Apil 2020 hoge 301
o Vesion 30 doted 29 5ep 2020 hoge 3
o summary of changes fram verson 1.0 boge 396
it A Lt th Sfeyand
o ACTV4 Acute, Verson 10 Date 21 August 2021 hage s

* Statistial Analls lan for the moRCT.

_U — — — _

Rescue therapy

N —e—Mean = 5D ® seomre =
e L R
Stroke: A Single-Institutional Prospective Study N S, [ %
and a Pooled Analysis H g
£ 1
2 S —_—
reon st 1= 1
0 ; ; ; ; = e - porvend
Preop PosopTuk 1mo  3mo  lastuist e Lo
Flg. 3. Gradual changes in mRS score in our cohort. mRS, modified : * {
Rankin Scale. e e . e P
Fig 1. Rad 4betore (a) an TP sequence
CFthe CTP.and et hy.Prcopeative PDY
, V1 TTP.and
IeftECA angiography images. covels ncrased flow the MCA
fermtory. DWE TP, me-o-pesks 17, 1Chin

bral atery; ECA, external carotid artery.

Early elective rescue
intracranial stenting

 ————— ?

Patient number

= | Thank you

[ o
NS

WNBSS Ll BNHSSatsent 8 NHSSat Gacharge
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Endovascular surgeon’s perspective
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What is atherosclerosis? Atherosclerosis was an inflammatory disease. Because high plasma of lipo-
protein cholesterol are one of the principal risk factors for it. As time goes, the concepts of atheroscle-
rosis has been changed to immune mechanism since 2005. The role of inflammation in pathogenesis of
atherosclerosis changed to immune mechanism interact with metabolic risk factors. Next concepts of
atherosclerosis became the hemostatic system as a modulator of atherosclerosis. As an endovascular
neurosurgeon, intracranial stenosis seems to be very impregnable and unassailable part of ischemic
stroke because of high percent of re-occlusion or complications. We'd better try another approach to
ICAS rather than recanalization or not. So | recommend to study about various aspect of atherosclero-
sis as neurosurgeon.
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Session I. Intracranial atherosclerosis and stroke

Microvascular surgeon’s perspective

A ml
(<)

P
T =

M

ntraCranial Aterial Stenosis

v'Neurvascular surgeon’s perspective ?

v EC-IC bypass for Carotid / ICA | MCA stenosis/occlusion

Sung-Pil Joo, Yoo-Sub Kim, Tae-Sun Kim

DEPARTMENT OF NEUROSURGERY,
CHONNAM NATIONAL UNIVERSITY, GWANGJU, KOREA

Why do we have this topics ?

1985, NEJM

EC-IC Bypass Study Group

Failure of extracranialintracranial
arterial bypass to reduce the risk of
ischemic stroke.

2011, JAMA

Extracranial-intracranial

bypass surgery for stroke prevention
in hemodynamic cerebral ischemia:
the Carotid Occlusion

Surgery Study ( COSS )

STA-MCA Anastomosis

- Histroical Background -

* Yasargil MG: 1967 first reported
= Performed for occlusive lesions of ICA & MCA inaccessible by CEA

+ EC-IC Bypass Study Group: 1985
+ No reduction of ischemic stroke risk
+ Inclusion criteria:
+ Symptomatic ICA or MCA steno-occlusive lesions

2002; JET Study Group

Japanese EC-IC bypass trial (JET study):
the second interim analysis. Surg Cereb
Stroke 30: 434-437, 2002

AdfAke oF)
£ 1242] i} dolglrich

2015, JWR Study 2

Results of Prospective Cohort Study on
Symptomatic Cerebrovascular Occlusive
Disease Showing Mild Hemodynamic
Compromise

33
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Shortcomings of EC-IC Bypass Study & Carotid Occlusion Aftermath of COSS

Surgery Study ( COSS )

1985, NEJM

2011, JAMA

v Short follow-up time

v Limited bypass experience by
surgeons higher than expected

v Perioperative stroke rate

v Extended length of time between

The Role of MCA-STA Bypass
Surgery After COSS and JET: The
European Point of View, - @

Extracranial-intracranial bypass for \ ]
ischemic cerebrovascular disease:
what have we learned from the /

Carotid Occlusion Surgery Study?

last
ischemic event and surgery

--2014

Ischemic Cerebral Stroke Stroke with ICAS

+ Embolic vs. Hemodynamic
* Hypoperfusion

+ Therapeutic Strategy for Prevention
+ Embolic: prevent thrombus formation
+ Hemodynamic: revascularization

+ Artery-to-artery embolism

+ Plaque involving a small perforating artery ostium

Cerebral Perfusion vs. Stroke Risk

Hemodynamic Impairment

+ Impaired hemodynamic reserve capacity
+ Dilated resistance arteries
+ Variable risk for stroke

Stage CPP(%) CBF CBv

Autoregulation  60-100 N

Oligemia 40-60 !
Il + Misery perfusion
+ Increased OEF
+ Definite risk for Stroke !!

Penumbra 20-40

Infarction




Impaired CVRC vs. Stroke Risk
- Diamox SPECT -

Authors el Dec. CVR  Tracer

Kuroda et al, 2001 0.6% 2% 3Xe
Ogasawara etal, 2002 1% 17% 133Xe

Yokota et al., 1998 4% 4% 121 IMP

Ipsilateral annual stroke risk

Misery Perfusion vs. Stroke Risk
- PET Study -

Ipsilateral Stroke ~ Normal OEF(33) Increased
OEF(7)

1 year
5 year

Yamauchi et al., 1999

Indication of Surgery for ICAS

* Recent ischemic Sx (<6 months)

* Misery perfusion on SPECT
+ Jet study: SPECT- dec. perfusion & CVRC
+ COSS study: dec. OEF

* No serious preop. co-morbidity
+ Serious cardiologic problem
+ Serious neurologic deficit

Session . Intracranial atherosclerosis and stroke

Misery Perfusion vs. Stroke Risk
- PET Study -

Ipsilateral Stroke ~ Normal OEF(42) Increased
OEF(39)

1 year 2.4% 10.6%

2 year 5.3% 26.5%

St. Louis Carotid Occlusion Study, Grubb et al., 1998

STA-MCA Anastomosis

- personal experience -

+2004. ~ 2021

+ STA-MCA anastomosis: 120 cases
+ ASD: 61
+ Intracranial: 38
+ ICA origin: 23
* MMD: 56 (unilateral 7 cases)
+ Ischemic: 51
+ Hemorrhagic: 5
+ Others 3
+ Radiation arteritis: 1
+ rlo vasculitis 2 (bilateral op.)

Case reviews for my experience

+ OP timing: Urgent vs. chronic

* Bypass type: Single or double

+ Additional bypass

* Others - STA is not good ?

www.konesonline.orkr 35




2022

LIES NS &l ZXISE &

CHet |2 HXIZOlSe| EHIE 4

OP timing: Urgent vs. chronic ?

Early versus Delayed EC-IC Bypass Surgery in

Y

- Neurosurgery 2019

Rescue Cerebral Revascularization in Patients
with Prog Steno-Occlusive Ischemi
of the Anterior Intracranial Circulation

- World Neurosurgery, 2020

Efficacy and Safety of Emergency EC-IC
Bypass for Revascularization within 24 Hours
in Resolving Large Artery Occlusion with
Intracranial Stenosis

- World Neurosurgery, 2021

PreOP Perfusion MRI (2018-07-25)

EC-IC bypass in setting of acute symptomatic stroke
within 1wkmay confer higher risk of perioperative strok

Bypass for steno-occlusive disease of the anterior
intracranial circulation is a potentially effective treatment
for patients with progressive and/or refractory ischemic
symptoms, although the complication rate is significant.

Emergency EC-IC bypass within 24 hours of symptom
onset is as effective as PTA/S after failed MT and
superior to MMT.

36 et/ gE2XI=9l

85/F,
Dysarthria

SOnset H
018-05-30)

-
2018-07-25

1
|
i

)

2018-07-27

56/M [
Y

onset :
015-12)

2016-02-24

Diamox

(Transverse)




Session . Intracranial atherosclerosis and stroke

2012-08- 10 Braln CTA

2012-08-21 TFCA

aw»%@@ﬁ@@

2012-08-20 Brain SPECT

@@@@@@@;@
80088604

¢

2012-08-29 Brain CTA 2013-04-19 Diamox brain SPECT
Diamox

«@«se@w@@

Diamox (Transverse)

56/F

Transient
Hemipare!
2019-08)

2021-08-19 TFCA

b
2021-09-16 EIAB, Lt. (OA-MCA bypass) @ @ @ @
.
w &
(14
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Effect of revascularization on cognitive outcomes
in
matic

lecline. The

including

STA-MCA bypass surgery for refractory
Symptomatic Intracranial Atherosclerotic Stenosis

For refractory ICAS i patients with compromised hemodynamics, direct bypass might induce
early occlusion of a stenotic area. MCA lesions may have a greater tendency toward early occlusion conversion.

driving force for blood flow

\\/\/»\
e

Pressure gradient Bypass

[o]3

CHetr "X = 0|kl

r

Revascularization surgery for symptomatic
non-moyamoya intracranial arterial stenosis or occlusion

ntracranial arterial
oh

ographic abnormalit
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Disclosure
+ Nothing
2022.2.26.
OISt H Ehol
History of Warfarin 909 A STROKE
1
+ In 1954, warfarin was approved e — - /

for clinical use, and prescribed
to President Eisenhower for an 1980 FDA

: 5
acute MI approves
* Prior to 2009, warfarin was the s aspirin & .
- § after a stroke
only oral anticoagulant available % L\

When it comes to stroke:

TIME IS BRAIN. |#=4

Every 10 minutes can SAVE SR ——————

L * What's your reason for preventing stroke?
up to 20 MILLION brain cells
NHS

HOSPITAL
Opp. Sports College, 300m from Kapurthala Chowk, Jalandhar

™ 1imE 1S BRAIN

-
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Getting patient and Team to the
Right Place at Right Time

DRIP AND SHIP MOTHERSHIP MU

+ Drip and ship

+ Drip and Keep
* Mothership: Direct transportation

+ Trip and Treat/drip and drive
+ Hub and Spoke

Holodinsky et al Stroke 2017

Pre-hospital » Post-hospital

Certification of Stroke Center
in US

OV OV 0v %

The Joint  American Hoart TheJoint  American Heart Thedokt  Amaricanheart w-um L oot
Commission'  Assoclation” Commission’ mm Coraai  Asoodatier
American Stroke American Stroke. mw
m Associalion” Assaciation’
CERTIFICATION CERTIFICATION CERTIFICATION CERTIFICATION
e o e T vweeew s sty
Stroke Center

Current Stroke Certifications

Aewn e
Heat | Sioke
Nockn | R,

Y.
rd 7 The Joint Commission

From JC, homepage

The Stroke Care Pyramid

Comprehensive Stroke Center
AII PSC functions plus | Neurosurgeon
Neure lar, and fullsp of hemorthagi

4

~150-200

Nm hr 2018
Thrombectomy- S

)

3 Capable Stroke
Primary Stroke Center: \ _ Center
~1200-1500 Stroke Unit, coordinator, Stroke )
Service, continuum of inpatient care

~1200-1500

e
bt S,
or From JC, homepage

Why Thrombectomy-Capable Stroke Center
(TSC) Certification?

Recognition of Current Practice

* Recent studies have shown efficacy of « Approimately 1/3 of PSC's offer mechanica thrombectomy

mechanical thrombectomy for large vessel
occlusive (LVO) ischemic strokes

+ Not all PSCs are alike -1/3 of Joint Commission
certified PSCs perform mechanical thrombectomy

+ Importance of having a dispersed network of
hospitals that are certified so patients can receive
the care they need.

Joint ission, TSC Overview -September 13, 2017
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Positioning of Stroke Center

Table 1, Levels and Capabiltes of Hospita Stroke Designation

1SR 750 |15 50
w Likely roral___ Likely urban/suburban__ Likely urban __ Likely urban
it G, 7 dvk Yes Yes Yes Yes
Noncontrast CT available 24 hd, 7 diwk Yes Yes Yes Yes
Advanced imaging (CTA/CTP/MRIMRAMAP) available 24 vd, 7 d/wk No Yes Yes Yes
Intravenous atepase capable Yes Yes Yes Yes
Thrombectomy capable No Possiby Yes " |
i i Unlikely Yes Yes Yes
Admits hemorrhagic stroke No Possibly Possibly Yes
| OliEWi\s mﬂuvzd aneuysms No Pﬂss\bl! Nﬁ\hu Yes l
Dedicated stroke unit No Yes Yes Yes
(Lot rerosiacarewivicy Mo Possity Pussily s |
iy hospital; (1 Cl  CTP, computed
tomography perfusion; CU, MRA, ; MR, :PSC,

and ¥

Adeoye et al Stroke Systems of Care: A 2019 Update

The Joint Commission Stroke Certification ams ram Concept Comparison

Program Concept ASRH PsC T8¢ cse
gty Gerate Aghikyrquiemerts; se oz | Ganeral e ghilty raqurements; e o°a | *Genara sighitequiemerts; 1se o | *Gareral el iy rquirerants; s of
0d ‘ing care B i
@ 5 aicelnes | contted o
1or s1cke care. for stroke care, for stroke care. FOSivE ae:

Derfomed “Trealmen of aner

mecanica trombectamy and pastgra- | ysm annually (49 o 2 yers)
coaure e o al least 15 patien’s “Capale ¢¥traal g anaunsis Ly per-
W SEemc sioke 0 te past 12 | Toming 1 ancovascuar e Ing o M-
marihe or 30 cver st 24 merif), | orosurgeal ol 3ing rossdures ann.ally
*Newroirtervertion sts who perfom (30 cver 2y
mecranica thrombactomy a2 rga- [ *AGinstarng v ool
izl apoying o cotcatin must | 25 times zonuay 50 s over 2
perform 15 mechznical frombestomies
ove he past 12 o Orgnizatcn must have pariomed
st 24 o) | mectrical trombsctony ane postpre-
al nospials otfer han the one apolyng | cedure cere or a least 15 petiens.
forTSC oertiation can be ncuced) | Wi schemic stioke G the past 12
mionhs {or 30 over past 24 morth.
“Neunintener ionsis who peicm
mectanical fomceciomy at the s
nizatior agolyng for certficetion must.
DR 15 Machenical CTDECOles
i he past 12 Mt (o1 30 vet

22 montrs) (arocadures performed

at ospials ather than e one appying.
wsc cerifezion 2an b i uded)

The Joint Commission. The Stroke Certfication Programs - Program Concept
Comparison is used by American Heart Associaton/American Stroke Association ith permission. Curtent as of 08/01/19

The Joint Commission Stroke Certification Programs - Program Concept Comparison

Program Concept ASRH PSC. T8¢ Cic

stroke Unit n ordesig |
ke patints acute care of stoke patents plx

47, nste
neurointensist covrage 24/7

crica care coverage 24/7

n | winn /7 inf | 24/7 avaiabity
fermng th patient)
o0
D year, | ED 0 trice ayear; | Nurses and otherED siaff -2 hours | Nurses and other ED saff -2 haurs
Requirements least d hours Jeast & hour
annualy amaly team - 8 hours annually team - 8 hours annually
Opportunties least least LPs and staff
yearto to | present 20r
publc publc ‘annually for intemal staff o indicuals
extemal o the comprehensie stoke
center (e.g, refering hosptas)

The Joint Commission. Th Stroke Certifcation Programs ~ Program Concept
Comparison is used by American Heart Association/American Stroke Association with permission. Current as of 08/01/19

Program Concept ASRH PSC ) cs¢
T
(A5R:P)and ke (STH, 1 a measures and
sue,ond 1 S
measues sioke (CSTKO) messure fora ol of | messures. ora ot of 18 measures
10 measures
Research /A NA NA Participates in patient.centered research
that Is approved by the IRB.
Guldelines e Focused Update for the Early | Recommendations from Brain Attack
afion for Acte Sucke Reacy Hospas, | aifin for Primary ke Centers, 2011 | anagement o Patiets with Az | Coalon for Camprehensie Stoke Cen-
2013 Ischemic Stroke Regarding Endovascular | ters, 2005

2018 Guideines for the Eary Manage. | Treatment, 2015
ment,

the Eary Manage:
mentof ok Healtncare Pro-
Stoke: &

2018 Guigalines or the Eary Manage:
mentof

ment of Paients wih Acue Ischemic | Strke: A Gudelinefo Healtcare Pro-
forHealncare P i
A

sociation/American Stoke Assariaton

sociation/American Stroke Assocition

Review ne Reviewer, 0 Day e Reviewer, One Day e Reviewer, o Days Two Reviewers, Two Days

The Joint Commission. The Stroke Certicaton Programs ~ Program Concept
Comparison is used by American Heart Association/American Stroke Association with permission. Current as of 08/01/19

Tips for Our Customers

- TheStroke Coorcinator should beavelable o
aczompany thereveierfortheon-steerent.
TheMedica Direstorshcudb avalable torespond o
reriewer's uestonsasnzeded durng theon seerent
Be prepared to dscusshow youcare fortvo sroke
cases atoe time (ER/ICU/IR /newrosurgery)

Al statfshoud be preparetodiscusstheir stk
educarion n a earl b

Staffing Key dreas

HICU STAFFING
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"Provide for tvo teams w:th scribes and your observers.
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Applying fOI‘ CSC - Involvement of case managers/social workers

~ Physical Therapy involvement
CURRENT VOLUNES - Ocoupational Therapy involvement
- Speech Therapy involvement

0 20 SAH by aneurysm per year
- Review of all information gathered from phone calls/

transfers must be utilized to drive a dynamic change in
the progran, Prepare to speak to this process.

| Mult linary teams should be able to discuss I
intervention and invelvement of the teams into the
patient’s plan of care, teaching, goal setting with the
patient/family, assuring the goals are individualized to
meet the needs of the patient.

o 15 endovascular coiling and surgical
clippings per year for aneurysm
o 25 tPAeligible patients per year (50

over 2 years)

o IVtPA ordered & monitored via

telemedicine at another hospital is

Discussion of risk factors and strategies

for modifications.
acceptable - Discussion of the patient’s willingness and
o IVtPA administered at outside hospital ability to learn.

- Discussion of support services: dietary, activity,
medications, follow up appointments and other
self-support requirements.

and transferred to CSC site is acceptable
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Key differences

I TSC csc
MT 15/y N/A
SAH N/A 20/y
Intervention for Aneurysm N/A 15/y
Interventionist Competency CAST-certified CAST-certified

15MT/yr 15MT/yr
SU /ICU Yes Yes

Critical Care services Neuro-Critical Care services
24/7 Neurosurgical Sevices ~ Not Mandatory Mandatory
Research N/A Required(IRB)
Rehabiliation N/A Required (speech/occupation)
Multi-disciplinary Team possible Required

(2 complex stroke at one time)

Guidelines AHA/ASA, Joint Commission AHA/ASA, Joint Commission

2005 Brain attack Coalition
HCOVID-19 2 A% FHHY 21t HHEY

SVIN 2018

History of CSC Certification Development
-Limitation of Stroke Center before certification

* Many iv rTPA cases but DTN time< 1hr for only 25% Pts
+ Inaccurate Stroke type(etiology)

* No data about Early Neurological Deficiet or other

complication

* Many Transfer d/t NICU and specialist

Cramer et al 2012
Gibbs et al 2013

Concept of
Comprehensive Stroke Center (2013)

+ Provides complete care to patients

+ with the worst, most severe, most complex strokes
+ Large ischemic strokes (might need ICP interventions)
* ICH
* SAH
* Multi-system disease
+ Cryptogenic strokes

+ Might require surgical or endovascular therapy
* Might require NICU level care
+ Has all services available 24/7, 365 days/year

Alberts et al. 2013

Concept of
Comprehensive Stroke Center (2021)
+ Number of CSCs in US. 113(2015)> 194(2020.5.)

+ Definition: The comprehensive stroke center (CSC) is the highest level of stroke care with

a comprehensive team of vascular neurologists, neurosurgeons, vascular surgeons who

per satments with tPA f

. Complex Stroke .. doormeeac EMErgency

imaging and other more complex measures making it an all-in-one shop for acute

Multi-disciplinary Team

stroke patients. Co e most

advanced instrumel  continues to

advance, the stroke system will continue to evolve.
Waldman et al. 2021

Certification of Stroke Center
in Europe & UK

£Sd

EUROPEAN STROKE
ORGANISATION

ESO SUC background

+ Mandate from the ESO Ex-Committee: certification
processes for SU and SC - 2007

+ ESO Recommendations to establish a SU and SC
Ringelstein BE et al. Stroke 2013;44:828-40

« Application forms
Lyrer P et al. Web-site publishing, ESOC 2016

= ESO Guideline Certification of SU and SC
Waje-Andreassen U et al. Eur Stroke J 2018;3.220-26

ESOC 2021
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Service Elements of Stroke Centers

Stroke Physician

Stroke Physician

Diagnostic/interventional
Neuroradiology

Angiography (DSA) 24/7

| cT & MRT 24/7

CT 24/7

6 beds with automated monitoring

4 beds with automated monitoring

Acute Strokes treated/y : minimum 400

Acute Strokes treated/y: minimum 200

Standard Operating Procedures

Standard Operating Procedures

£S0

versus Stroke Units SRBAATON
- e
| stroke Center stroke Unit
IV Thrombolysis IV Thrombolysis
IEndovascular Revascularisation e.g. Drip & ship

Definitions

Ringelstein et al. Stroke 2013;44:828-40

€S0

EUROPEAN STROKE
ORGANISATION

Stroke Unit

A dedicated geographically clearly defined
area or ward in a hospital, where stroke
patients are admitted and cared for by a
Iti-p i team i nursing,
and therapy staff) who have specialist
knowledge, lraining and skills In sirake
care with well-defined individual tasks,
regular interaction with other disciplines,
and stroke leadership. This leam co-
ordinates care through reqular (weekly)
multidisciplinary meetings.

Stroke Centre

A hospital infrastructure and related
processes of care that provide the full
pathway of stroke unit care. A stroke
centre is the co-ordinating body of he
enlire chain of care. This covers pre-
hospital care, ongoing wehalliaiag and
secondary prevention. and access to
neurosurgical and vasci intervention A
stroke unit (s the most important
component of a stroke centre. An ESO
Stroke Centre provides stroke unit
services for the population of its own
catchment area and serves as a referral
centre for peripheral hospitals with ESO
stroke units in case their patients need
services which are not available locally.
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1. Why apply for Certificaton?
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Quick Guide Benefits in CSC Quick Guide Benefits in CSC
Comprehensive Comprehensive
St[‘oke Center (CSC) + Designation for excellence in the care of stroke patients Stroke Center (CSC) + Designation for excellence in the care of stroke patients
Certification « Creates a loyal, cohesive clinical team Certification « Creates a loyal, cohesive clinical team

+ Assists organizations in establishing a consistent approach to care, reducing variation
and the risk of error

+ Demonstrates commitment to a higher standard of clinical service

+ Provides a framework to improve patient outcomes

+ Helps to organize teams across the continuum of care

* Provides a competitive edge in the marketplace
— supports marketing, contracting and reimbursement

+ Enhances the facility's ability to attract top-level talent

+ Strengthens community confidence in the quality and safety of care,
treatment and services

Yourinsid track forapplyin, n-sie
process checklists, helpfl tps, and more.

+ Potential to increase patient volumes due to EMS routing
protocols

From JC, homepage

+ Assists organizations in establishing a consistent approach to care, reducing variation
and the risk of error

+ Demonstrates commitment to a higher standard of clinical service

Provides a framework to improve patient outcomes

+ Helps to organize teams across the continuum of care

+ Provides a competitive edge in the marketplace
— supports marketing, contracting and reimbursement

+ Enhances the facility's ability to attract top-level talent

+ Strengthens community confidence in the quality and safety of care,
treatment and services

- rotenial 0 INCrease patient volumes
due to EMS routing protocols

Your inside track for applying, onsite
process checkists, helpful ips, and more.

From JC, homepage

2. Optimal Number of CSCs in Korea

_Q

Comprehensive

Comprehensive

together mi

idy or researt

Concept of
Comprehensive Stroke Center (2021)
+ Number of CSCs in US. 113(2015)> 194(2020.5.)

+ Definition: The comprehensive stroke center (CSC) is the highest level of stroke care with

a comprehensive team of vascular neurologists, neurosurgeons, vascular surgeons who

per satments with tPA f

. Complex Stroke .. doormeeac EMErgency

imaging and other more complex measures making it an all-in-one shop for acute

Multi-disciplinary Team
: all in one shop

stroke patients. Co e most

advanced instrume continues to

advance, the stroke

TSC+ICH, SAH

D

&

praee ]

TSC+ICH, SAH
+AVM
+CEA
+Rehab
+Neurocritical Care
+Research + ...

- all-in-one shop

-9
B
.g_Q:‘:.

0%
b - SPECIALIST .

IR

S g
o

Strategy Algorithm —

The Drip 'n Ship Strategy vs The mothership or bypass Strategy

The 2018 AHA/ASA guidelines state, "It remains unknown whether it would be beneficial
foremergency medical services to bypass a closer IV tPA-capable hospital for a
thrombectomy-capable hospital.”
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e = PRE all
u}. e
Population | Gross Domestic Product | 1o area  CSCs(N) - N
(2018) (2016) = By
South Korea Similion $14trilion | 100032 km2 77 4
Califomia 40mllion S26trilion | 43970km2 9 = -
Germany | 83 million $38tilion | 357022km2 36 g o B 2 X
=~ b
= T L
. . . s F i
List of stroke centers in the United States \ - = =
o [cssos ol

e

Estimated Number of CSC in Korea from other nation

California(9) Germany(36)

GDP 5 13
California: 9 CSCs Population 1 2
Area 3 10

Wikepedia 2021.12.

Other European countries

ESO certified

+ Allgeneral hospitalsin the

Netherlands have a stroke

unit

%+ 96%of inhabitants live within
20km of a Stroke unit

+ Al Stroke units comply with
national qualty crteria

* Nonational certfcation
system

+ Only 1 Stroke Center s £SO
certiied

5 vs A

o
-

ESOC 2021

ESOC home page 2021

HY HeEHE
Stroke unit

X9 LB EF)HH
HY/K|G SEME

S oH-

TWO TYPES OF CERTIFICATION

st e

—=x

Linda et al Circulation 2015

In conclusion
* Time is Brain

* Right Organization Healthcare is needed
For Optimal acute ischemic Stroke treatment
(Right patients , Right time and Right Place)

+ Concept of Stroke Center certification would be prepared by
multidisciplinary approach and might be modified for the Korean
clinical environment.
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Session I1l. Review of the latest evidences (1) - The updates

New targets of EVT: TIMI, TICI, mTICl, and eTICI

2y 3
ZHHtH

Revascularization is variably defined in acute ischemic stroke (AIS) studies as recanalization, which
represents restoration of vessel patency at the site of occlusion; angiographic reperfusion, which in-
cludes contrast opacification of the distal arterial territory; and a combination of these definitions. Re-
canalization does not guarantee angiographic or tissue reperfusion, as the no-reflow phenomenon may
preclude perfusion of target tissue because of distal branch occlusions, despite restoration of proximal

vessel patency.

Reperfusion refers to anterograde perfusion of patent microvasculature supplying the target tissue af-
ter recanalization. It is important to note that distal territory may also receive perfusion in a retrograde
flow pattern from collateral supply; therefore, angiographic perfusion distinctly involves perfusion of

distal territory in an anterograde manner following recanalization.

Recanalization scoring seems to be intuitive, requiring grading of vessel patency or, in other words, re-
sidual clot burden. Reperfusion, on the other hand, involves a more intricate set of parameters includ-
ing distinguishing anterograde perfusion, quantifying the extent of the reperfused vascular bed, and

accessing the perfusion time.

The association between adequate recanalization and good functional outcome has been well-docu-
mented in several studies. However, the definition of ‘successful’ or adequate recanalization/reperfu-
sion as an angiographic endpoint for treatment effect in such trials has become increasingly varied and

confusing.

Thrombolysis In Myocardial Infarction (TIMI) scale

The TIMI Study Group devised the first angiographic score for reperfusion in acute myocardial infarc-
tion. In AlS trials, TIMI has been applied in a variable manner and with variable operating definitions to
assess recanalization, angiographic reperfusion, or both (tablel1). Some applications of the TIMI scale
that have been associated with clinical functional outcomes have been demonstrated in studies of in-
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tra-arterial thrombolysis for AlS. However, the variability in the operating manual/grading definition of

the TIMI scoring system was the main disadvantage of its use across clinical trials.

Table 1. Thrombolysis In Myocardial Infarction (TIMI)

Grade Definitions
0 Absence of any anterograde flow beyond the target occlusion (no perfusion)
1 Any faint anterograde flow beyond the target occlusion, with incomplete filling of the distal

branches (penetration without perfusion)

2 Delayed or sluggish anterograde flow with complete filling of the distal M2 branches flow (partial
perfusion)
3 Normal flow that fills all distal branches, including M3 and M4 (complete perfusion)

Thrombolysis In Cerebral Infarction (TICI) scale

With the growth of AlS studies, standards for design and reporting were proposed in 2003 by Higashi-
da et al., including recommendation of the TICl scale (table 2). This scale is a modified version of the
TIMI scale that provides a subcategorization of the second perfusion score into grades 2a and 2b. The
TICI grading approach uses contrast filling and clearance time to further stratify the wide range of par-

tial perfusion that exists between the TIMI grade 1 (minimal perfusion) and 3 (complete reperfusion).

Table 2. Thrombolysis In Cerebral Infarction (TICI)

Grade Definitions
0 No perfusion. No antegrade flow beyond the point of occlusion.
1 Penetration with minimal perfusion. The contrast material passes beyond the area of obstruction

but fails to opacify the entire cerebral bed distal to the obstruction for the duration of the
angiographic run.

2 Partial Perfusion. The contrast material passes beyond the obstruction and opacifies the arterial
bed distal to the obstruction. However. the rate of entry of contrast into the vessel distal to the
obstruction and/or its rate of clearance from distal bed are perceptibly slower than its entry into
and/or clearance from comparable areas not perfused by the previously occluded vessel, eg, the
opposite cerebral artery or the arterial bed proximal to the obstruction.

2a Only partial filling (< ?/,) of the entire vascular territory is visualized.
2b Complete filling of all of the expected vascular territory is visualized, but the filling is slower than
normal
3 Complete Perfusion. Antegrade flow into the bed distal to the obstruction occurs as promptly as

into the obstruction and clearance of contrast material from the involved bed is as rapid as from
an uninvolved other bed of the same vessel or the opposite cerebral artery.
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Modified TICI

Subsequently, the original TICI grade system was modified to mTICI by the IMS investigators, which

uses a threshold of more than half of the target downstream territory (table 3).

Table 3. Modified TICI

Grade Definitions
0 No perfusion
1 Perfusion past the initial obstruction but limited distal branch filling with little or slow distal
perfusion
2 Perfusion with incomplete or slow distal branch filling
2a Perfusion of less than half of the vascular distribution of the occluded artery (eg, filling and

perfusion 1 M2 division)

2b Perfusion of half or greater of the vascular distribution of the occluded artery (eg, filling and
perfusion 2 or more M2 divisions)

3 Full perfusion with filling of all distal branches, including M3, M4

However, it has been shown that patients with TICI 2b reperfusion has a poorer outcome than patients
with complete (TICI 3) reperfusion. Thus, recent studies have proposed to add mTICI 2c (near-complete
perfusion except for slow flow in a few distal cortical vessels or presence of small distal cortical emboli)
as a new reperfusion grade (table 4). Indeed, patients achieving mTICI 2c may have better functional
outcomes than those achieving TICI 2b reperfusion and may resemble the clinical course of patients

with TICI 3 reperfusion.

Table 4. Modified TICI with 2c

Grade Definitions
0 No perfusion beyond the occlusion
1 Penetration but not perfusion. Contrast penetration exists past the initial obstruction but with

minimal filling of the normal territory

2 Partial perfusion with incomplete distal branch filling
2a Partial perfusion with incomplete distal branch filling of < 50% of the expected territory
2b Partial perfusion with incomplete distal branch filling of = 50%-99% of the expected territory
2c Near complete perfusion without clearly visible thrombus but with delay in contrast run-off
3 Full perfusion with normal filling of all distal branches of the expected territory in a normal

hemodynamic fashion
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Extended TICI

Since the original description of TICI, several intermediate grades of reperfusion have been introduced.
The entire range of grade 2 TICI reperfusion, extending from a minimum of any distal branch filling to
almost complete downstream perfusion, has been subdivided and confusingly labeled with inconsistent

terminology.

For standardization TICI grading in clinical practice and future trial, Liebeskind et al. (2019) reestab-
lished previous mTICI scoring system using individual patient data in the Highly Effective Reperfusion
Evaluation in Multiple Endovascular Stroke (HERMES) trials that comprise the majority of randomized
controlled trials undertaken with modern endovascular treatments (table 5). Previously established
consensus recommendations for angiographic standards in endovascular therapy have defined suc-
cessful reperfusion as exceeding 50% of the territory. However, the investigators have demonstrated
that within the > 50% reperfusion category, a considerable number of cases fell into the finer subdivi-
sions of 50-66%, 67-89%, and 90-99%, and that these refinements identify meaningful differences in
clinical outcomes.

Table 5. Extended TICI

Grade Definitions

0 No perfusion or 0% filling of downstream territory

1 Thrombus reduction without any reperfusion of distal arteries
2a Reperfusion in less than half or 1-49% of the territory

2b50 50-66% reperfusion; exceeding mTICI 2b threshold (below original TICI 2b cut-off point)
2b67 67-89% reperfusion; exceeding mTICI 2b threshold (below mTICI 2¢)
2c 90-99% reperfusion

3 Complete or 100% reperfusion
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Update of EVT techniques: CAT vs SRT vs
combination
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Endovascular thrombectomy has been has recently been validated in several randomized controlled
trials. Accordingly, it is now the standard of care according to international guidelines. In this report the
author provides a comprehensive review of the latest developments in the field of endovascular treat-

ment. This review includes the evolution of device technologies and Tactics.
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Update of recent EVT guidelines
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U pdate Of 1. Mechanical Thrombectomy
recent EVT gu Idellnes 1. Concomitant with iv Alteplase

2. 0 to 6 Hours From Onset
3. 6 to 24 Hours From Onset
4. Technique
5. BP Management
FHE2EH
PAE]

2. Other Endovascular Therapies

@ 1Eazsuun =yevs |

1. Mechanical thrombectomy

CKU 1. Concomitant with iv Alteplase

3.7.1. Concomitant With IV Alteplase COR LOE

1. Patients eligible for IV alteplase should receive IV alteplase even if mechanical
thrombectomy is being considered.

1. Mechanical Thrombectomy

3.7.1. Concomitant With IV Alteplase (Continued) COR LOE

2. In patients under i ion for i observation
after IV alteplase to assess for clinical response should not be performed.

@ mnzsunzanvey |
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1. Mechanical thrombectomy

2. 0 to 6 Hours From Onset

1.2. 0 to 6 Hours From Onset

3.7. M i i COR LOE

3.7.2.0 to 6 Hours From Onset COR LOE

1. Patients should receive mechanical thrombectomy with a stent retriever if
they meet all the following criteria: (1) prestroke mRS score of 0 to 1; (2)
causative occlusion of the internal carotid artery or MCA segment 1 (M1); (3) 1
age >18 years; (4) NIHSS score of >6; (5) ASPECTS of >6; and (6) treatment
can be initiated (groin puncture) within 6 hours of symptom onset.

12. The use of mechanical thrombectomy devices other than stent
retrievers as first-line devices for mechanical thrombectomy may
be in some cil but stent retri remain
the first choice.

1]

Changed

3.7.2. 0 to 6 Hours From Onset (Continued) COR LOE

2. Direct aspirati as first-pass i is
recommended as noninferior to stent retriever for patients who meet all the
following criteria: (1) prestroke mRS score of 0 to 1; (2) causative occlusion
of the internal carotid artery or M1; (3) age >18 years; (4) NIHSS score of >6;
(5) ASPECTS >6; and (6) treatment initiation (groin puncture) within 6 hours of
symptom onset.

COMPASS, 2019 Lancet

+\ M) Aspiration thrombectomy versus stent retriever
- thrombectomy as first-line approach for large vessel
occlusion (COMPASS): a multicentre, randomised,
open label, blinded outcome, non-inferiority trial

Aquilla$ Turk, Adnan Siddiqui,Johanna T Fif, Reade A D Leacy, David) Forella, Eugene Gu, Elad  Levy, Kenneth\ Snyder Ricardo A Hanel,
R Hixson, Mohammad  Chaud Ansaar T Rai, Donald Fei,
JosserE Delgado Almandoz, Mike Kely, Adam Arthur, Blaise Baxter,Joey Englsh, Ialo Linfante, Kyle M Fargen, } Mocco

1. Inclusion criteria
(1) prestroke mRS 0 to 1; (2) causative occlusion of the ICA or M1;
(3) age 218 years; (4) NIHSS score of 25; (5) ASPECTS =6;
(6) groin puncture within 6 hours of symptom onset to aspiration or stentriever
as first-line technique
2. Primary outcome - noninferiority of mRS score at 90 days
3. mRS score of 0 to 2 - 69/134 (52%) in the aspiration group vs 67/36 (50%) in the

stentriever group (Proninferiority=0.0014)

ASTER, 2017 JAMA

Original Investigation
August1,2017

Effect of Endovascular Contact Aspiration vs Stent
Retriever on Revascularization in Patients With Acute
Ischemic Stroke and Large Vessel Occlusion

The ASTER Randomized Clinical Trial

Bertrand Lapergue, MD, PhD'; Raphael Blanc, MD, MSc; Benjamin Gory, MD, PhD’; et a
> Author Affliations | Article Information

1. Primary outcome - successful revascularization
85.4% in contact aspiration group vs 82.1% in stent retriever group(P=0.53)
2. Failed superiority trial

- Underpowered to demonstrate a significant difference

between the two techniques

‘ ZtmEE ey 8

Penumbra Seperator 3D trial, 2017 JAMA Neurology

Original Investigation
March 2018

Safety and Efficacy of a 3-Dimensional Stent Retriever
With Aspiration-Based Thrombectomy vs Aspiration-
Based Thrombectomy Alone in Acute Ischemic Stroke
Intervention

A Randomized Clinical Trial

Raul G. Nogueira, MD'; Donald Frei, MD?; Jawad F. Kirmani, MD3: et al
> Author Affliations | Article Information

JAMA Neurol. 2018;75(3):304-311. doi:10.1001/jamaneurol.2017.3967
1. 3-D stent retriever + aspiration vs aspiration alone
2. Within 8 hours
3. Primary end point : mTICI 2 or 3

- 87.2% in combination group vs 82.3% in aspiration along group

9

‘ B TCSD SN YR e

1.2. 0 to 6 Hours From Onset

3. Although the benefits are in, the use of
with stent retrievers may be reasonable for carefully selected patients with
AIS in whom treatment can be initiated (groin puncture) within 6 hours of b
symptom onset and who have causative occlusion of the MCA segment 2 (M2)
or MCA segment 3 (M3) portion of the MCAs.

4. Although its benefits are in, the use of i with
stent retrievers may be reasonable for patients with AIS in whom treatment
can be initiated (groin puncture) within 6 hours of symptom onset and who Ib
have prestroke mRS score >1, ASPECTS <6, or NIHSS score <6, and causative
occlusion of the internal carotid artery (ICA) or proximal MCA (M1).

5. Although the benefits are uncertain, the use of mechanical thrombectomy
with stent retrievers may be reasonable for carefully selected patients with
AIS in whom treatment can be initiated (groin puncture) within 6 hours of
symptom onset and who have causative occlusion of the anterior cerebral IIb C-LD
arteries, vertebral arteries, basilar artery, or posterior cerebral arteries.

‘ ZHEEEFOR 2M Y2 | ()
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1. Mechanical thrombectomy

3. 6 to 24 Hours From Onset

3.7.3. 6 to 24 Hours From Onset

1. In selected patients with AIS within 6 to 16 hours of last known normal
who have LVO in the anterior circulation and meet other DAWN or DEFUSE 3
eligibility criteria, i is

2. In selected patients with AIS within 16 to 24 hours of last known normal who
have LVO in the anterior circulation and meet other DAWN eligibility criteria,
i is

‘ EE@sID SN2 | |

DAWN, 2018 NEJM

Thrombectomy 6 to 24 Hours after Stroke with a Mismatch
between Deficit and Infarct

R.G. Nogueira, A.P. Jadhav, D.C. Haussen, A. Bonafe, R.F. Budzik, P. Bhuva, D.R. Yavagal, M. Ribo, C. Cognard,
R.A. Hanel, CA. Sila, A.E. Hassan, M. Millan, E.L. Levy, P. Mitchell, M. Chen, J.D. English, Q.A. Shah, F.L. Silver,
V.M. Pereira, B.P. Mehta, BW. Baxter, M.G. Abraham, P. Cardona, E. Veznedaroglu, F.R. Hellinger, L. Feng,
J.F. Kirmani, D.K. Lopes, B.T. Jankowitz, M.R. Frankel, V. Costalat, N.A. Vora, A.J. Yoo, A.M. Malik, A . Furlan,
M. Rubiera, A. Aghaebrahim, J.-M. Olivot, W.G. Tekle, R. Shields, T. Graves, R.J. Lewis, W.S. Smith, D.S. Liebeskind,
J.L. Saver, and T.G. Jovin, for the DAWN Trial Investigators*

* 6-24 hours
+ Clinical-core mismatch-NIHSS score and imaging(CTP or DW-MR)
+ A clinical-core mismatch according to age:

- Age 280 years: NIHSS >10 and an infarct volume

- Age <80 years: NIHSS 10 to 19 and an infarct volume <31 mL

- Age <80 years: NIHSS >20 and an infarct volume <51 mL

« Overall benefit in function outcome at 90 days in the treatment
group (49% vs 13%)

‘ ZHEEIBTUNR SAYDYE ‘ 12

DEFUSE 3, 2018 NEJM

Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

G.W. Albers, M.P. Marks, S. Kemp, S. Christensen, J.P. Tsai, S. Ortega-Gutierrez,
R.A. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A. Sarraj,
S.E. Kasner, S.A. Ansari, S.D. Yeatts, S. Hamilton, M. Mlynash, J.J. Heit,

G. Zaharchuk, S. Kim, J. Carrozzella, Y.Y. Palesch, A.M. Demchuk, R. Bammer,

P.W. Lavori, J.P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*

* 6-16 hours
« Perfusion-core mismatch and maximum core size
« A target mismatch profile :
- Ischemic core volume < 70ml
- mismatch ratio > 1.8, mismatch volume > 15ml

+ benefit in functional outcome at 90 days in the treated group
(44.6% vs 16.7%)

‘ ZImEEFOYD 2N Y2

13

1. Mechanical thrombectomy

4. Technique

3.74. i COR LOE
1. Use of stent retrievers is indicated in preference to the Mechanical Embolus

Removal in Cerebral Ischemia (MERCI) device.
2. The technical goal of the should be ion to a

modified Thrombolysis in Cerebral Infarction (mTICI) grade 2b/3 angiographic
result to maximize the probability of a good functional clinical outcome.

3. To ensure benefit, reperfusion to mTICI grade 2b/3 should be achieved as
early as possible within the therapeutic window.

z

‘ ZImEETOND INY2Y | 1,

1.4. Technique

NEW
4.In the 6- to 24-hour window ion and should
proceed as rapidly as possible to ensure access to treatment for the greatest
proportion of patients.

» mRS scale distribution declined with longer time from
symptom onset to expected arterial puncture

+ Each 1-hour delay to reperfusion
- less favorable degree of disability (cOR, 0.84; ARD, —6.7%),
less functional independence (OR, 0.81; ARD, —5.2%)

‘ ZIMBTONR INY2YY | |5

1.4. Technique

374. i i COR LOE

5.1tis to select an during EVT for AIS on
the basis of individualized assessment of patient risk factors, technical lla
performance of the procedure, and other clinical characteristics.

6. The use of a proximal balloon guide catheter or a large-bore distal-access
catheter, rather than a cervical guide catheter alone, in conjunction with stent

retrievers may be beneficial. 1 (=
7. of tandem ions (both ial and i Iib
occlusions) when performing i may be

‘ ZIESRFUND SNV | 6
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1.4. Technique

1.4. Technique

8. The safety and efficacy of IV in 1Ib/llla inhibit
during endovascular stroke treatment are uncertain.

‘ lib | C-LD

+ IV glycoprotein llb/llla inhibitors, including abciximab

« limited literatures - case series and retrospective reviews of
single-center databases

* Mostly administration of IV GP llb/llla inhibitors to prevent
thrombus formation during emergent CAS or VBA stenting
and EVT

‘ ZmAETND 2ANY2YE | 17

9. Use of salvage technical adjuncts, including intra-arterial fibrinolysis, may be
reasonable to achieve mTICI grade 2b/3 angiographic results.

lib C-LD

» Usage as recue therapy, but no effect on outcomes

‘ 7HERBFOUR FMY2Y | g

1.4. Technique

5. BP Management NEW

3.7.5. Blood Pressure Management COR LOE
1. In patients who undergo i itis to

maintain the BP at <180/105 mm Hg during and for 24 hours after the lla

procedure.
2. In patients who undergo i with Iib

reperfusion, it might be reasonable to maintain BP at a level <180/105 mm Hg.

* No RCT on BP management during and after EVT
+ ESCAPE protocol : Labetalol or an IV B-blocker
— SBP 2150 mmHg during EVT > normal BP after reperfusion

+  DAWN protocol: SBP <140 mmHg in the first 24 hours after
reperfusion

@ 1Eazsuun =nyevs | o

CKU

2. Other Endovascular Therapies

2. Other Endovascular Therapies

3.8. Other EVTs COR LOE

1. i with stent retri is over intra-
arterial fibrinolysis as first-line therapy.

I C-EO
2. Intra-arterial fibrinolysis initiated within 6 hours of stroke onset in carefully
selected patients who have contraindications to the use of IV alteplase might
be considered, but the consequences are unknown.
lib C-E0
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Review of the latest evidences (1) - The updates

EVT for posterior circulations stroke
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Review of the latest evidences ~The updates 8 SUBARACHNOID HEMORS Rﬂfénce ptu al re p rese ntat| on
.
of ischemic stroke subtypes
Posterior circulation infarction : 20% of all ischemic stroke
EVT for posterior s
p 23% LACUNAR (v smallvessel disease
. . 20.24%
C I rC u at I O n S St ro e Posterior circulation infarction IAT in PSSH 2021 (Total 129)
6
‘ = Anterior circulation
Non-lacunar Stroke svolm = Posterior mechanical
- thrombectomy 7%
— o \ 45% o crypt Posterior thrombolysis
oAz E AZ ot ™\ 5%
3.44% +a mOTHER
A
Ay
o=
Cryptogenic Stroke NE
5,,,(, 2021 Guideline for the Prevention of Stroke in Patients
2 With Stroke and Transient Ischemic Attack: A Guideline
so% =NON-£SUS From the American Heart Association/American Stroke
Association
= == S5 :
S x PN
CHot k| &F &3] RIZX|H (posterior C.

only)
Ver 2019.05

1. Posterior circulation (BA, P1, VA) l'-ﬂ*j’i Z OB 5T HELES
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EVT in posterior circulation

* Much uncertainty B
* Small numbers and evidences Efm

* Limitation of NIHSS at ER
* VA-BA-PCA o

; medulla-pons-midbrain +cerebellum +occipital lobe

* BASICS trial and BEST trial

* Only RCTs to date designed <
for vertebrobasilar stroke within 6-8 h of onset

v
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Endovascular treatment versus standard medical treatment Trial p rofiles and baseline characteristics

i i N =) Intervention Control

for vertebrobasilar artery occlusion (BEST): an open-label, |, i neuroi2019 mnion ool
i i e CIE= ETE
randomised controlled trial Published Online o e e
- PR

ofeng o, llang b, Rudon Ye WeneZ, Yot Wisheng 28, Minmin M. Y, Mii Xiging e Wensun,  December 9, 2019 288t sessd for gty e W o

Yonfei Han, iushiLy RuiLiv, Dong Yang, Zhonghua i Dequan Zheng, Xiaorong Deng, Yue Wan, Zhen Wang,Yu Geng, Xingyu Chen Zhiming Zh _ https:f doi.org/10.1016/ Medicl ity

Genglio, g YL Xoong i Mg ZhanF g Fojong o Congooin,Gozhong P
et Zhan, XolCo Qi ZhongonChenYinchun i B, Minin e el xungTn, S1474-4422(19)30395-3 e s em
7 itnot mectindusonccr i s oem

a N Penghualy, Zhongh Langfu Zhu, S Yang, WeiHu, Pingzhou 95 declined to participate Hyperipidaemia 36% 5%
ViarM i, Thomas v, Berard Yo Stshen Do Gl . spdednediopuiipu o o e
Mmcaieo o 0m

. cT ey

. Smoking 2G™) 1929%)
First R p—

Spolcboodpesre MBMNTD)  150(3372)
Hy

Distolcbloodpressre  8408%6)  87(78100)
(o)

66 alocated to intervention group 65 allocated to control group. Nbssscore 32083

* 8 h of VB occlusion in China (2015~2017)
* EVT vs standard medical therapy e

63 received intervention 51 received standard treatment B
. . . d not receive intervention’ 14 did not receive standard En) 320e0%
* Trial was terminated early after 131 patients L] o ol mmet i e
« High crossover and poor recruitment chtotonn e il -
; o o
66 indudedinthe intention-to-treat ¢ i 65 included n the intention-to-treat [«

* No evidence of a difference in favorable outcome

400069561 48 Ga-s101
sess) 500680

63included i the per-protocol
analysis

St indudedinthe perprotool I‘

analysis sy s s
T e
‘ 77inccedinthe s tested }‘ Sainducdedinthe s trested |‘ e P o etet
analysis analysis S o o o s o e s
T Bt sl o o et popton
» s " . Intervention Control Unadjusted OR Adjusted OR*
Intervention Conts Adjusted OR* Unadjusted OR palue
(n=66) (n=65) (95% 1) (95% Q1) (95%Cl) (g5%01)
Primary outcome mRS score of 0-3 at 90 days
MRS 0-3 at 90 days 28 (42%) 21(32%) 174 (0-81-3.74) 154 (076-3.15) 013 N
Secondary outcome Per-protocol 28(44%; n=63 13 (25%; n=51) 234(1.05-522)  2.90(1.20-7-03)
MRS 0-2 at 90 days 2233%) 18(28%) 140(064-310) 131(062-275) 048 As-treated 36 (47 13 (24%; n=54) 277 (128-597)  3.02(1-31-7.00)
mRS score at 90 days (ordinal) 45(2-8) 4(15-6) 136(072-255) 113(062-209) 0-69
mTicl . NA 140 (041-472) 060 mRS score of 0-2 at 90 days
o0 18 (29%; n=63) SEwet NA NA NA Per-protocol 22(35%; n 10 (20%; n=51) 220(0-93-522)  257(102-651)
243 b 9(54%;-14] A A N As-treated 30(39%; r 10 (19%; n=54) 2.81(123-6-41)  2.90(1.20-7-04)
NIHSS score after 24 h 26(11-38; n=62) 20(9-38; n=62) NA NA 041
NIHSS score at 57 days 18(8-27:n-51) 13(4-35n-53) N NA 048 mRS score at 90 days (ordinal)
GCS scoreafter 24h 7(5-15;n=62) B(5-13;n-62) [ NA o051 Per-protocal 4(2-6) 5(3-6) 165 (0-85-321) 219 (108-4-44)
(GCS scoreat 5-7 days 91(7-14; n=51) 13(6-15; n=53) NA NA o052
POASPECTS score at 24 h 6(4-7;n=60) 6(4-8; n-47) NA NA 041 As-treated 4(1-8) 5(4-8) 2.00(106-377)  236(120-4-62)
fmsz&lﬁf;ﬂg:‘;::j:‘h:ﬂmmé W:“:m! - Mt ionce T Data are n (%) or median (IQR), unless otherwise specified. OR=odds ratio. mRS=modified Rankin Scale. *Adjusted for
i : i age and baseline National Institutes of Health Stroke Scale score.
Toble: Table 3: Adjusted analyses for the primary and secondary functional endpoints in the per-protocol and
as-treated populations

“ ORIGINAL ARTICLE ”

Endovascular Therapy for Stroke
Due to Basilar-Artery Occlusion
L.C.M. Langezaal, EJ.R . van der Hoeven, F.J.A. Mont'Alverne, J J.F. de Carvalho, N Engl) Med 2021;384:110-20.

e mTici2bor 3 ; 71% _ F.O.Lima, DWJ. Dippel, A.van der Lugt, RT.H. Lo,J. Boiten, DOI: 10.1056/NEJMoa2030297

« Stent 26% of pts. . B.asilar Artery International Cooperation Study [BASICS]
faring b ith dard medical * First true RCT,
VAO faring better with standard medical treatment « 6 h of BA occlusion in Europe (2011~2019)

alone than with intervention * EVT vs standard medical therapy

* BAO faring better with intervention treatment * 300 patients were enrolled

* No evidence of a difference in favorable outcome

« as reflected by the wide confidence interval for the primary
outcome, the results of this trial may not exclude a
substantial benefit of endovascular therapy

e Larger trials are needed (to determine the efficacy and safety of
endovascular therapy for basilar-artery occlusion)
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Table 1. Baseline Characterisics ofthe Patients.*

Endovascalar Trerapy Wedica Core

Characteistic Nose) Nol4e)

Age—yr 6682131 724119 * The most frequent reasons

e “"J, . sees1 0642 for not enrolling potentially
ical istory — oot .

Postror<iruatonsoke sty 46 43) eligible patients were

Hypertension 537154 (60.4) @nse09 | o ynavailability of the trial

Diabetes mellitus 34/153 (22.2) 31/146 (21.2) team (39 pat|ents)

Atrial fibrillation or atrial fibrillation on 12-lead ECG. 44/154 (28.6) 22/146 (15.1)

Prestroke modified Rankin scale score — no. total no. (%) * transfer from another

3 1237153 604 1127146 767) hospital with a specific

N 2o o request for endovascular

2 157153 0) 177146 116)

: hitied ety treatment (14 patients),
Treatment with intravenous thromblysis — no. (%) 121 (786) 116 (795) * the °p|n|°n on the part of
T\m;!:mslwkemum\mvwenauslhvumbu\ysls*hl@ " Y the treatment team that

Iterquarle ange 1433 1635 there was lack of equipoise

regarding the appropriate

Table 2. Outcome According to Assigned Treatment.

Risk Ratio,
Endovascular Medical Common Odds Ratio,
erapy Care or Mean Difference
Outcome (N=154) (N=146) (95% CI)f
day 90: modified 68 (44.2) 55 (37.7) 118 (0.92t0 150)§
Rankin scale score =3 — no. (%)
Secondary clinical outcomes
Modified Rankin scale score at day 90 135 (0.88t0 2.88)§
0 8(5.2) 6(41) 117 (04410 3.09)§
01 27(175) 19 (13.0) 132 (0.79t0 219)§
02 54.(35.0) 44 (30.) 117 (087t0 157)§
04 78 (50.6) 71(4856) 105 (0.85 0 1.29)§
[ 95 (617) 83 (56.8) 109 (0.92t0 129)§
NIHSS score at 24 hr — median (interquartile range) ** 110 (3.0-375) 150 (5.0-365) -0.79 (-3.90t0 231) 1
EQ-5D questionnairef:
Visual analogue scale at day 90 676:213 61.9:248 60 (-19to 138) 1
Index value at day 90 065:0.32 061:032 0,05 (-0.05 t0 0.16)

Secondary imaging outcomes
Patency at 24 hr CT angiography — o total no. (%)§§
PCASPECTS at 24 hr — median (interquartile range) 4§

(72)
93/110 (84.5) 54/96 (56.3) 143 (L1810 1.74))

Time from stoke onset to endovasclar therapy — hrf oncontras 00 (0610
. » - treatment of a particular Noncontrast CT 30(60-9.0) 80(60-90) -003 (06610 0.59) {1
Interquartle range 3362 NA patient (10 patients) T angiography 2YEZ100) ODEAHT) QRGN0

NIHSS scoreq Primary safety outcome: overall mortality at day 90— no. (%) 59 (38.3) 63 (43.2) 087 (0,68 t0 1.12)§

e - - * contraindication to ) g e . ;
* Plus-minus values are means = enotes computed tomography.
Median 2 2 intravenous throm bO|ySIS  Estimates were adjusted for intravenous thrombolysis, NIHSS score, "and arial brllstion, The 959% confidence intervals were not adjust-

Reperfusion on digita subtracion angiography, modifed TC 6338 (72) NA (10 patients). ed for multiple comparisons

2bor 3 — o ftotal no. (%)] 4 Scores on the modified Rankin scale of functional disability range from 0 to 6, with 0 indicating no disability, 3 indicating moderate dis-
ability, and 6 indicating death. A score of 2 or less indicates an excellent outcome (functional independence). P=0.19 for the comparison
of the isk ratio values.
§ The effect measure was expressed as a risk ratio.
Table3.
Endovsculr i . ik Rt
dorse Subgroup No. of Patients Risk Ratio (95% C1)
Varisble i o
Serious adverse events — o, (%) <70y 157 —— 103 (077-137)
0 82(532) 95 (65.1) =70yr 143 B Y 147 (094-232)
1 w2 neze NIHSS score
" sease 18023 <10 o — 035 (062-116)
Symptomatic ..mmm\ hemorthage 745 107) 10-19 8 e 155 (1.06-2.27)
=3 days atr intston of =20 161 —t— 1.28 (067-2.46)
estment o 06 NIHSS score
Serious events detected on noncontrast CT <10 6 L 085 (062-1.16)
224 hr—nototal no. (%) = 239 [ 145 (1.03-2.04)
RS o Intravenous thrombolysis
el 008 45 ES) <45 hr a1 e 116 (088-1.53)
Type2 Gusun 11509 >4.5hr 2 4 . JnEswsn
Subarachnoid hemorthage sy 1msEs) No intravenous thrombolysis 63 e 1.08 (0.53-2.23)
Subdural hemorthage ) 1115 09) Date of randomization
Intraventricula hemorthage 1129 08) ) On or after Sept. 20, 2017 150 R B 117 (081-165)
e —— Before Sept. 20, 2017 150 e 126 (034-161)
Cerebral ischemia 1384 10(63) PCASPECTS
P oo s FY 50 1,08 (0.41-2.83)
Malignant bain edema 17010 s 5 o _ e 01 om
Cardizc ischemia 319 204 Location of basilar-artery occlusion
Preumoria s 26078 Scare on Modifed RankinScle Prodmal 9 _ e — 159 (084-3.03)
Other nfection 705) sy . o i Eim mems me Middie % 1 . 1.24 (0.78-1.95)
Extracranial hemorrhage 5(2) 214 o mptoms - Distal 97 | 098 (0.73-133)
Procedural complication 5(32) 0 | therspy (ve159 | 8 n_ Length of basilar-artery thrombus
Other complicaion wwo 307 <10mm 129 —— 104 (0.76-1.41)
>10mm 192 s
i = - —
030 050 10 20 50
R I T T R T R T S
patients (%) Medical Care Better Endovascular Therapy Better
Figue 1.

Scores on the modified Rarkin scale range from O to 6, with 0 indicating no dsability, 3 indicating moderate disabi.
ity and 6 indicating death.

Figure 2. Risk Ratios for the Primary Outcome, According to Subgroup.

N

Vertebrobasilar Occlusion Randomization to
Endovascular Reperfusion versus Intravenous
Thrombolysis or Medical Treatment Alone
Systematic Evaluation (VERITAS)
Collaboration

Raul G Nogueira; Xinfeng Liu; Jan Albert Vos; Qiliang Dai; Ruidong
Ye; Wenjie Zi; Gelin Xu; Ruidong Ye; Lucianne C.M. Langezaal; Ale
Algra, MD; Erik J.R.J. van der Hoeven; Heinrich J. Audebert; O
Pontes-Neto; Jaap Kappelle; Francisco J.A. Mont’ Alverne; Vol
Puetz; Patrik Michel; Jacoba Greving; Wouter J Schonewill.

for the BASICS and BEST Investigators

VERITAS
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No Study Results Posted on ClinicalTrials.gov for this Study
About Study Results Reporting on ClinicalTrials gov

Recruitment Status @ Recruiting

Estimated Primary Completion Date @ February 2023

Revenge match

Estimated Study Completion Date @ : | Iay 2023

* The Basilar Artery Occlusion Chinese Endovascular Trial (BAOCHE)
 focuses on patients presenting within 6-24 h of symptoms onset.
* 12 hours of estimated time of basilar artery occlusion (defined as
the sudden onset of stroke symptoms consistent with acute
occlusion of the basilar artery
* As of Aug 6, 2019, 125 patients have been randomly
assigned, of a total planned sample size of 318 patients to
show a treatment difference of 20%.

* We hope that these studies will shed additional light on
this crucial issue and will be able to address the
considerable logistical compromises in trial conduct
caused by crossovers.

Kang et al.* Jan 2011-Aug 2017 212 Posterior 7 17 242 min 92% 45%
SECRET* Jan 2012-Dec 2017 85 Pasterior 72 15 365 min 80% 45%
ASIAN KR Jan 201 1-Feb 2016 72 Posterior &7 19 298 min 86% 4%

for vertebrobasilar artery occlusion (BEST): an open-label,

randomised controlled

. Kang et al.39 Jan 2011-Aug 2017 212 Posterior 71 17 242 min
92% 45%
* Kang DH, Jung C, Yoon W, Kim SK, Baek BH, Kim JT, et al. Endovascular
thrombectomy for acute basilar artery occlusion: a multicenter
retrospective observational study. ] Am Heart Assoc 2018;7:e009419

. SE(}RET38 Jan 2012-Dec 2017 85 Posterior 72 15 365 min 80%

* Kim YD, Heo JH, Yoo J, Park H, Kim BM, Bang OY, et al. Improvmg the
clinical outcome in stroke patlents receiving thrombol lyt
ggggvgs%cgar treatment in Korea: from the SECRET study J Clln Med

. ﬁgl}AN KR1 Jan 2011-Feb 2016 72 Posterior 67 19 298 min 86%

* .LeelS, Lee SJ, Hong JM, Choi JW, Hong JH, Chang HW, et al. Temporal
changes in care processes and outcomes for endovascular treatment of
acute ischemic stroke: retrospective registry data from three Korean
centers. Neurointervention 2018;13:2-12

JoS

JOURNAL oFsTROKE Special Review

Diagnostic and Therapeutic Strategies for Acute
Intracranial Atherosclerosis-related Occlusions

Jin Soo Lee,*Ji Man Hong*Jong$. Kim®

“Department of Neurlog. Medi
Department o Neurlogy, Asan Medial enter, Universty of Usan, Seoul, Karea

Table 1. Frequency of angiographically identified etiology of acute intra-
cranial large artery occlusions per vascular bed"

MCA M1 ICAT Vertebrobasilar
occlusion occlusion occlusion
(n=78) (n=54) (n=25)
Atherosclerotic 18 (23) 3(6) 10 (40)
Embolic 58 (74) 44(81) 13 (52)
Dissection 1) 12 14
Undetermined 101 6(11) 1(8)

Values are presented as n (%).

* 2 times

@ Original research

OPEN ACGESS Effect of first pass reperfusion on outcome in patients
with posterior circulation ischemic stroke Neurolntervent Surg
2021;0:1-8. doi:10.1136

Sanne J den Hartog ©,"* Bob Roozenbeek, " Nikki Boodt,"**
Agnetha A E Bruggeman © ,* Adriaan C G M van Es,” Bart J Emmer,*
Charles B L M Majoie,” Ido R van den Wijngaard,®’ Pieter Jan van Doormaal,?
Wim Hvan Zwam © ¢ Hester F Lingsma,” Diederik W J Dippel ©,' MR CLEAN

PR (n=43)

NoFPR (n=134)
0% e % 0% 0% 100%
SO AmES1 HnRS2 WNAS ERS WARSS WASS
FPR (n=a3) 16% 2%
MPR (n=46)
o L o 0% % 100%

Difference in Posterior circulation stoke EVT

* Anatomy
« Collateral P-com S
* -Hemorrhage transformation
* Access problem — A| & &7}t case
- S VA
* VA-BA-PCA ; medulla-pons-midbrain +cerebellum +occipital lobe
* Etiologies of P.C. stroke
« AsQ HiE
« AS (BASICS, 33%; BEST, 52%)Lt Rescue stenting (BEST 26%)
« Dissection®| Bl =7} =L}

* Limitation of NIHSS (is less sensitive)
* Basilar artery occlusion has a pleomorphic presentation (dizziness-
coma
+ Small numbers and evidences (ACO| A= S0 pcO| A =?)
* Procedure
« BGC 2 AM2E If X|$HA Q1 AL 7} QL contralateral VA control 517| O Lt
+ AC; SRT+BGC >=CAT,  PC; SRT + BGC ~ CAT

Lo
=o

Conclusion
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EVT for large infarct core QA (QIGHH)
EVT for clinically mild stroke with LVO & (HIZEH)
Patients presented beyond 24 hrs 01ZE (cHH)
Direct EVT without IV-rtPA Z&IEH (ITHICH)
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EVT for large infarct core

20154 S ST H|7{E(endovascular thrombectomy, EVT)Q| QtMAT L840| AUSH 571 FXH2
HEAASY FHOIO HES 24AZWHK] AHAIZ] AFS0| E0 EALT, O] EVT= CHSEHTHA0 ost 2
M X220 S4I0] =UCH 2Lt 0 AP S| 2 M2 HLR MSHEO0[ULD CTOHN I HHS= 6l

Z{L} OjOfet HEO| £F0|UCH X|=E ofH Z0HE 715-0| =2 SA=S0| EZ0|RAL}. 0|52 &
HERMESHIEF2M0| M2 MNZ2= tHEE ASPECTS 9 0[5t Y " HZM SMEI|(median isch-
emic core volume)= CTHFHANA 10mL OJLHRCt D STt A7t BHAS ARG DAWNS L DE-
FUSE-3SIF0IME 2 HEM HHE DE HQUAZICE OIXME 2 HEM SXS0M EVTY| gt R84
Of CHet A9l 2= OFXZIA| gle & 800t

1z
ror

—_

SN 2 MM EVTL -0 &40 CHoto TESLA, TENSION, IN EXTREMIS-LASTE, SE-
LECT 2, RESCUE-Japan LIMIT & 57 ¢13150| =D QT 1 & RESCUE-Japan LIMIT SH77¢
International Stroke Conference 20222t 2& 9YUXt NEJM 221 H0| SA| S/HERULE. O A= L2
4571 HLI0A £ 20382| BIX2 S261HOH(EEAZR102%, EVIXIRR101S), SAKAE GA|Zt O|LY
0|7{L} Diffusion/FLAIR mismatch?}t U= dR0l= 6~24A[7t O|LH2] ASPECTS 3~5 2tAHS0(ALCH 1XF
=HA2 90¢m "7t mRS 0~3HF HIE0|Y=H EVTX|E2a 31.0%, EEXZT 12.7%= EVT 21 Al

7|sH 0|27t 2.438 REIoHA M E= A2 =l ACHRR2.43;95%C11.35-4.37). 0|2 74 NIHSS
7t 48NZH A 8H JHME HIE2 EVTX|Z 31.0%, EEX|2x 8.8%= EVT| ofEf0] 3.51Hf =2 A
o AHMCHRR3.51;95%CI11.76-7.00). FHZUHEE0| oAM= EVTX|ZZ0| EX| &2 ZNE AU
EO(EVTR|EZ 58.0%, E&X|2+31.4%) EVTXIZ22| &&0]| 1.858 2|0] UA =UCHRR1.85;95%—
Cl1.33-2. 58) CHoF ABA[ZE O|UW B0| U= FHZUS UM, 900 ArY, 90O0|LY LB M, 7

oI R Fe AMAE S2 X=0| TE X0|7F §UH.
HE 7IZC2 2 =ZMO EVTE 2 oli0f of=7t= HIotHME o S&et ZX0|L. HZM| HRA/t 2
=5 ddEd2 O HEA TdET 22 Xz 209 7isd2 JOHKH IS & 229 2 ?lede =
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OFXICt. EVTS SHX| Qb= A1t GA| IR SEohA = ZAel ZIdl, LU= (brain herniation), MZEHH
(hemorrhagic transformation)t @2HOZ = AtUOZ FsHst 7hsME = EVTe 23X
St Qto 2 o] L HISES L AMZAMBT|(core volume), AlZHEEA(time window), EVTZ™E 2ol

2
X NES A% G4 M SO Q0 & 4 Uk 02I3t £} HAED YNAUTSE HigoR 23
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Session V. Review of the latest evidences (2) - The debates

EVT for clinically mild stroke with LVO

Patient presentation ()

EVT for clinically mild stroke with LVO

2/5 20:00 hemiparesis, dysarthria, NIHSS 3
21:00 Brain MRI and MRA, Lt. MCA M1 distal segment occlusion, NIHSS 1

2/6 05:30 NIHSS 1 to 3, deteriorated

Kim Chang-Hyun, Sohn Sung-Il, Hong Jung-Ho, Park Hyeong Jong
06:00 NIHSS 3 to progression
and Lee Chang-Young
IA thrombectomy, stent retriever 1, Reperfusion catheter 1

Department of Neurosurgery TICI 3 recanalization

Cerebro-vascular center, Keimyung University Dongsan Hospital

Patient presentation (I) Patient presentation (I)
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Patient presentation (1)

SN

Patient presentation (II)

Rt. Hemiparesis, dysarthria (NIHSS: 5 — 1), Lt. ICA occlusion

s0mm

Lt. ICA occlusion, Good collateral through Acom (2013)

CH3ol Z2 #Xt7t g2 o, O/ parameter® 7|E2E medical
| treatment vs. thrombectomy & Z%43}|of 3jL}?

1) Perfusion MRI: perfusion delay > 4 or 6, tMax?

2) Start of Sx aggravation after waiting or medical treatment?

B - | LVO with Low NIHSS < 8 (48 pts) in our institute 3

70-80%: worsening, thrombectomy
10-20%: medical

il

FREES

RS

35.3. Mild Stroke

1. For otherwise eligible patients with miid but disabling stroke symptoms, IV
alteplase Is recommenced for patients who can be treated within 3 hours
of Ischemic stroke symptom onset or patient last known well or at baseline
state,

2. For otherwise eligible patients with mild disabling stroke symptoms, IV
alteplase may be reasonable for patients who can be treated within 3 and

4.5 hours of Ischemic stroke symptom onset or patient last known well or at

baseline state.

3. For otherwise eligible patients with mild nondisabling stroke symptoms
(NIHSS score 0-5), IV alteplase Is not recommended for patients who could

be treated within 3 hours of Ischemic stroke symptom onset or patient last
known well or at baseline state.

4.For otherwise ellgible patients with mild non-disabling stroke symptoms
[NIHSS 0-5). IV alteplase Is not recommended for patients who could be

treated within 3 and 4.5 hours of Ischemic stroke symptom onset or patient
last known well or at baseline state.

Powers et al, Stroke, 2019 Update to the 2018 Guidelines for
the Early management of AIS

2019 updated ASA guideline

37.1. Concomitant With IV Alteplase

1
thrombectomy Is belng considered.

372,010 6 Hours From Onset CoR
1

they meet allthe following critria: (1) prestroke MRS score of 010 1; 2)

atsative occlusTon of the Tnternal carolid arery of NICA segment 1 (H1); (3) 1
‘age >T8 years; (4) NIHSS Score of >6; (5) ASPECTS of >6; and (6) treatment

37.3.6 10 24 Hours From Onset R LOE
1 1016 hours
the anterlor DAWN or DEFUSE 3 1
thrombectomy
2 161024 hours who
have LVO In the anterior 3 lla

mechanical thrombectomy Is reasonable.

— | EVT for Low NIHSS, not included in Guideline?

Powers et al, Stroke, 2019 Update to the 2018 Guidelines for
the Early management of AIS

1.

2.

Current Issue for EVT for clinically mild stroke with LVO (1)

Symptom: maintain the status at present vs. Neurological deterioration?

Enough to maintain Perfusion or collateral status? good collateral?

When will we do EVT? Immediate vs. start to progress?

76  [Heto/g X = olste]
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Current Issue for EVT for clinically mild stroke with LVO (1) Mechanical thrombectomy in ELVO with low NIHSS patients

A (aeoromaging evabiaion)

i i i izati i ication? 1 E8EFO GE ST ome: 15 WA}7] 93] 5|95 7% CTH MRIZ AJ%5}]oF T} (GPP). Frmen
1. Isitpossible to achieve recanalization SAFELY without any complication? S o

2 S|1EE Bl 4 2 S shelop] Slsk vl U
2. Neurologic deterioration happen due to distal emboli despite reperfusion? Noa angiography or MR
‘patients with major 1schemic. sm)kt (GPP).
3814 el ks Bl MBS 55 Fi 2927 CT2) WA 5ol ERT 20 5.gol 2 9l GPR). ¥
can guide

g e o
o oxclusion for

3. Will the EVT make this patient worse than before?

Geciion for ERT (GPP).

. o ST 2] Ay She 74934 o] §51] ERT 4845 418 5 o)tk GPP) sumy
4. When we can predict high of — start EVT! I‘irsr‘lc(\m;‘wlln\h in«?ﬁaﬂg:umu: ey e :Liw can g\udrdr’ﬂ(ﬂm\}crfm(GPP)

SERTIVI LIS Qb e s e 4 (ischemic core) 17, i
5. We need the evidence that EVT might be optimal for i i ioration in o 37k ek ( c.pp) Jmmﬂ o5 el ERT/ A\omom oF gt}

identify patients who are likely to benefit ) (GPP) However, the. lay ERT.

el Aol o

clinically mild stroke.

Low NIHSS, minimal neurological deficits — not exclude CTA or MRA

_ Before 2018
Too good to intervene? Thrombectomy for large %

vessel occlusion strokes with minimal symptoms: | — RN
an intention-to-treat analysis Haussen DC, et al. J Newolntervent Surg 2017,9:917-921.

Too good to intervene? Thrombectomy for large
vessel occlusion strokes with minimal symptoms:

an intention-to-treat analysis  Haussen OC etal. s Newoinrervent Sug 2017.981/-511

Endovascular Thrombectomy for Mild Strokes:
How Low Should We Go?
A Multicenter Cohort Study

Mechanical Thrombectomy in Patients With Milder
Strokes and Large Vessel Occlusions 1.
A Multicenter Matched Analysis —(Stroke. 2018:49:2391-2397.

Mild or rapidly improving stroke symptoms on initial presentation
—  neurological decline and poor outcomes at discharge

Mechanical Thrombectomy for Minor and Mild Stroke Patients 2. LVOand low NIHSS score: compare medical therapy vs.
Harboring Large Vessel Occlusion in the Anterior Circulation

A Multicenter Cohort Study (Stroke. 2017:48:3274-3281.
Endovascular Management of Stroke 1 NHSS<§
Patients with Large Vessel Occlusion and 2. LVOonCTA: M1, M2, ICA, ACA, or BA

Minor Stroke SYMDTOMS  umans, stmer 8, Mcoutoogn M F, ot . (une 15, 2017) Endovascuar Managemet of Srcke
001

3. Baseline mRS: 0-2

10.7750/curous. 1355

4. Deterioration (aphasia, neglect, at least 2 points NIHSS:

Mechanical Tl ssel Occlusion Ischemic Stroke
Presenting with Low National Institutes of Hcaltb Stroke Scale: Systematic Review and
Meta-Analysis

WORLD NEUROSURGERY 110: 263-269, Feanuany 2018

Too good to intervene? Thrombectomy for large
vessel occlusion strokes with minimal symptoms:

Too good to intervene? Thrombectomy for large

vessel occlusion strokes with minimal symptoms:
an intention-to-treat analysis  Haussen 0C, et al.. Newolnterent surg 2017.9:817-921.

an intention-to-treat analysis  Haussen OC, etal. Wewnintervent Sug 207

1. Careful discussion between treating physicians and patients/families 1 52 patents TR Ol e e
Tronbeciom;Wedial
2. The decision of most patients: have medical therapy ) ) ) . ouones ) paber
2. 22(69%): primarily treated with medical therapy, 10 (31%): .
[oe——— oo 0w
3. Double antiplatelet agents (if not given IV tPA) and IV hydration A ) s e
3. 9(41%)of 22 medicaly treated: 103 26549 o3
e
4. BP:auto-regulate, head: flat ) T
9 4. 19 thrombectomy: TICI 2b-3 in all patients e 4D w B
5. Monitored for deterioration with hourl jcal checks S ®
5. NIHSS shift: signi favored (p<0.01) o 1 ]
6. Intention-to-treat analysis; initially receiving medical therapy alone who and 2 300 s@
= = 6. Median NIHSS at discharge: 1 vs. medical therapy 2 5 a5 oG
; ' ‘ o0 oo
analyzed in conservative arm ) . . ‘L o o
7. 90-DaymRS 0-2: 100% vs. 77 o sos [
7. NIHSS shift: discharge NIHSS score minus admission NIHSS score: primary outcome measure .00 iy 0w 00 os
e hone w0 we) 0w

www.konesonline.orkr 77
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Supplementary Table: Baseline characteriticsof medicaly reatd patents,

ratfed by deteroraion o nondeteioraion.

Falie

22 primary medical thera
i 1(11%) a30%) 036 P! Y Py
i reaon 0o shea Baseline istics of medically treated patients
(113 1(7%) 00 N
ooy NTOURHYe et PR o SO 1 1) Deteriorated
cton ractan ) Smins  sessw  on
it e 2) Non-Deteriorated

Wik Suote freee S on Non-Deterorated
N s g i aw — failed to indicate significant differences
et

fivemeds ssm s

friven Alniims  seesnn o

Wacts moisis  seiss  ou

fywert oiss  Lmisi 0w
Trtoms

ko tomarial  sBsDI 76 ost Wien T T o0
octvionire R Necr Aspecrs s3ss07 ss087 o3

McA ML 3(33%) 7(53%) CT Perfusion (cc)

‘ 2 e Ischemic Core 0731193 0291072 059
el 20 1m0 tMads alser  1043t732 03
s o Wore S
T pie] Yo ost o105 Tariess 16231510

Etiology. oer Times (hours)
e vesanasioss 207 piree] L 5253547] 7[61515] 054
st s 1079 Y
et e ]

Coptogenc b S

1.0 led to a shift towards lower NIHSS in LVO with minimal stroke symptoms

2. Despite this condition is benign, nearly a quarter of patients primarily treated with medical therapy did

not achieve at 90 days.

Endovascular Thrombectomy for Mild Strokes:
How Low Should We Go?

A Multicenter Cohort SUAY (gyoke. 2018:40:2108- 2405,

1. Effectiveness and safety of EVT in LVO patients with NIHSS < 6 in large, multicenter retrospective study
2. 8US and Spain centers, anterior circulation LVO and NIHSS<6, within 24 hrs

3. LVO:ICA, MCA (M1, M2, M3, M4, and ACA)

4. Compare EVT and medical treatment

5. iy logistic : to evaluate

in outcome between 2 groups after adjustment for pre-
specified variables. age, presentation NIHSS., time last seen normal to arrival, center, IV alteplase, ASPECTS
and thrombus location

6. Matched EVT and medical management using propensity scores

Endovascular Thrombectomy for Mild Strokes:
How Low Should We Go?

A Multicenter Cohort SUAY  (groke. 2018:49:2308-2405

1. 214 patients included: 124 EVT and 90 medical management
2. Excellent outcome (mRS 0-1): no difference, 55.7% EVT vs. 54.4% medical Tx
3. In a propensity matching analysis, Matched 62 pairs of EVT and medical Tx

4. No treatment effect in 62 matched pairs (EVT vs. medical Tx)

5. No difference by any thrombus location, M1 approached significance (p=0.07.
6. ic ICH: 5.8% EVT vs. 0% medical Tx, (p=0.02)
1. No in_excellent and functional outcomes in_mild_stroke (NIHSS<6) receiving

of thrombus location

2. With lic ICH rates were higher with

3. A signal toward benefit with EVT only in M1 occlusion!

Mechanical Thrombectomy in Patients With Milder
Strokes and Large Vessel Occlusions

A Multicenter Matched Analysis  (Stoke. 2018:49:2391-2397}

1. Prospective data of 6 ir stroke centers, LVO, NIHSS 0-5

2. LVO:distal ICA, MCA (M1, M2), BAw/ or w/o tandem occlusion
3. Immediate MT or initial medical Tx which included rescue MT after neurological deterioration (best medical
management-MT]

4. The matched cohort analysis: 77 pairs of IMT-BMM-MT patients

Mechanical Thrombectomy in Patients With Milder
Strokes and Large Vessel Occlusions

A Multicenter Matched Analy (Stroke. 2018:4:

1. immediate MT (n=80), Compared with best medical management-MT (n=220)

2. Youngerage (65 vs. 69; p=0.021)

3. More often atrial fibrillation (44.8% vs. 28.2%; p=0.012)

4. Higher baseline NIHSS (4, 0-5 vs. 3, 0-5; p=0.005)
5. Higher ASPECT score (10, 7-10 vs. 10, 5-10; p=0.023)

6. More MCA-M1, less MCA-M2 (p=0.016)

7. In matched analysis, Good outcome at 90 day, (84.4 vs. 70.1%; p=0.03;
1. Immediate MT in LVO with low NIHSS on presentation may be safe and has the potential to result in improved
outcomes.

After 2018

Clinical effect of successful reperfusion in patients presenting
with NIHSS < 8: data from the BEYOND-SWIFT registry

R GAAL COMMUIEATION

Medical Management vs Mechanical Thrombectomy for Mild Strokes
An International Multicenter Study and Systematic Review
and Meta-analysis

JAMA Neurology January 2020 Velume 77, Nurmber

Efficacy and safety of endovascular
thrombectomy in mild ischemic stroke:
results from a retrospective study and

meta-analysis of previous trials

Shanger o BMC Neumlbgy 2019119150

Mechanical Thrombectomy for Acute

Stroke Due to Large-Vessel Ftronters
Occlusion Presenting With Mild

Symptoms Cctober

Voume 12 A

Acute Stroke With Large Vessel
Occlusion and Minor Clinical De
Prognostic Factors and Therapeutic
Implications

Gctobar

Vouma 12 | Ar
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Medical Management vs Mechanical Thrombectomy for Mild Strokes
An International Multicenter Study and Systematic Review
JAMA Neurology January2020 Valume77 Number

and Meta-analysis

1. 5-year period from 16 centers, retrospectively
2. 251 patients: 138 MT vs. 113 bMM (best medical management)
3. Asymptomatic ICH: lower in bMM (p=0.002)

4. The rate of 3-month FI: lower in MT (77.4 vs. 88.5%, p=0.02)

1. multicenter study coupled with the meta-analysis

2. Similar outcomes of MT and bMM in stroke with mELVO

3. No conclusions about treatment effect

Efficacy and safety of endovascular
thrombectomy in mild ischemic stroke:
results from a retrospective study and

meta-analysis of previous trials Shang e oL BUC Newrobgy 2019119150

177 patients with NIHSS<8, LVO, from 2014 to 2017, 7 comprehensive stroke centers
Logistic regression analysis, propensity score matching, meta-analysis from 6 studies (n=733)
MRS 0-1, good outcome, 58.2% MT vs. 46.9% medical Tx, no significance

T did not result in excessive mortality or ic it after

The meta-analysis did not confirm the between good outcome and treatment.

Mechanical Thrombectomy for Acute
Stroke Due to Large-Vessel
Occlusion Presenting With Mild
Symptoms

1. Prospective cohort, propensity score matching

2. 105 patients: 43 MT vs. 62 MM group

3. sICH: No significant difference in two groups
4. Independent outcomes: 83.7% MT vs. 67.4% MM, especially in ant. Circulation
5. Smallinfarc core volume and MT treatment: independently associated with excellent outcomes

MT in stroke patients with mild Sx, ant. circulation occlusion: satisfactory clinical outcomes

Acute Stroke With Large Vessel
Occlusion and Minor Clinical Defici
Prognostic Factors and Therapeutic
Implications

Frro

LVO with NIHSS<4, 3-year period
immediate MT vs. initial medical Mx with rescue intervention in case of secondary deterioration

88 minor stroke and LVO (13 MT vs. 75 medical Mx)

primary_endpoint: secondary (NIHSS increase>4 during in-hospital stay, clinical outcome at 3-

month, ICH, mortality

19 secondary. ioratic i with poor outcome, occlusion site M1 11 (58%), p<0.001

Immediate Tt (n=8) was with a lower ir mortality compared to MM (n=5).

Secondary deterioration: associated with poor outcome and occlusion site (M1) in LVO with minor deficits

Mechanical thrombectomy for patients with low NIHSS in ELVO

1. Symptom: maintain the status at present vs. Neurological deterioration?
2. Enough to maintain Perfusion or collateral status? good collateral?

3. When will we do EVT? Immediate vs. start to progress?

Symptom progression will be predicted more confidently..

1.

: No symptom progression or rapidly improving symptom (very careful monitoring in ICU)

Mechanical thrombectomy for patients with low NIHSS in ELVO

MCA (M1) occlusion, ACA-MCA collateral circulation despite low NIHSS
— possibilities of symptom progression

ICA occlusion, very? good collateral through Acom

— carefully selected Indication of medical treatment !

M2 or posterior circulation: ?

www.konesonline.orkr 79
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Mechanical thrombectomy for patients with low NIHSS in ELVO Thank you for Yyour atten tion 11!

1. Timing of EVT: low NIHSS, i iate vs. at ion?

2. Low NIHSS: divide the subgroup into 1-2 vs. 3-5 ?

3. ol ¢ it vs. medical treatment? MT superior?

4. Careful discussion with patient’s family before EVT...in practical clinical field

3. Further study including RCT is necessary.
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Patients presented beyond 24 hrs

0

oh

Patients presented beyond 24 hours

Jong Yong Lee

Hallym University Kangdong Sacred Heart Hospital

DAWN trial

The NEW ENGLAND
JOURNAL o MEDICINE

JANUARY 4, 2018

ESTABLISHED IN 1812 VOL.378 NO.1

Thrombectomy 6 to 24 Hours after Stroke with a Mismatch
between Deficit and Infarct

R.G. Nogueira, A.P. Jadhav, D.C. Haussen, A. Bonafe, R.F. Budzik, P. Bhuva, D.R. Yavagal, M. Ribo, C. Cognard,
RA. Hanel, CA. Sila, A E. Hassan, M. Millan, E.I. Levy, P. Mitchell, M. Chen, ).D. English, Q.A. Shah, F.L. Silver,
V.M. Pereira, B.P. Mehta, B.W. Baxter, M.G. Abraham, P. Cardona, E. Veznedaroglu, F.R. Hellinger, L. Feng,

J.F. Kirmani, D.K. Lopes, B.T. Jankowitz, M.R. Frankel, V. Costalat, N.A. Vora, AJ. Yoo, AM. Malik, A. Furlan,
M. Rubiera, A, Aghaebrahim, J.-M. Olivot, W.G. Tekle, R. Shields, T. Graves, R. Lewis, W.S. Smith, D.S. Liebeskind,
J.L. Saver, and T.G. Jovin, for the DAWN Trial Investigators*

DAWN trial (inclusion criteria)

Mismatch btw severity of clinical deficit and infarction volume
- 280 yrs: 210 NIHSS, infarction volume <21ml

— <80 yrs: 210 NIHSS, infarction volume <31ml

— <80 yrs: 210 NIHSS, infarction volume 31ml ~ 51ml

218 yrs

LKTW (last known to be well): 6~24 hrs

Intracranial ICA, proximal MCA

No evidence of ICH,

No edivence of infarction volume >1/3 of MCA territory

DAWN trial

Table 2. Efficacy Outcomes*

Adjusted
Thrombectomy ~ Control Absolute Difference Posterior

Group Goup  Difference (95% Credible  Probability
Outcome (N=107) N=99)  (95%Cl)  Interalli of Superiority
Primary end points
Score on utilty-weighted modifed Rarkin scaleat 90 daysf | 5.5:38 31| 21(1231) 20(L130) 50999
Functional independence at 90 days — no. (%)§ 52(49) B3| @7 B4 099

Risk Ratio
(95%C)  PValue

Secondary end points
Early response — no. (%) 51(48) 909 9(64) 304 <000l
Recanalizaton at 24 hr— no. (%) 817) 0B M@ 204 <000l
Change from baseline in nfarct volume at 24 hr — ml 00034}
Median 1 13
Interquartie range 0-28 042
Infarct volume at 24 hour — mlf 001
Median 3 2
Interquartie range 048 868
Grade of 2b or 3 on mTIC! scale —no. (%)) 90 (84) NA
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DAWN trial

Table 3. Safety Outcomes.*
Thrombectomy ~ Control Absolute
Group Group Difference  Risk Ratio
Outcome (N=107) (N=99) (05%Cl)  (95%Cl)
percentage
no. (%) points
Strokerelated death at 90 days 1716) 18(18) 213t 1(lt2)
Death from any cause at 90 days 20(19) 18(8)  1(0tll) 1(lt2)
Symptomatic intracranial hemorthage at 24 hrf 6(6) 30) 33008 2(lt])
\ Neurologic deteioration at 24 hr: 15 (14) %06 -2(Bro-]) 1(ow]) )
Procedure-related complications 70 NA
Distal embolization in a different territory 4(4) NA
Intramural arterial dissection 2Q) NA
Arterial perforation 0 NA
Access-site complications leading to intervention 1) NA

DIFFUSE 3 trial

| ORIGINAL ARTICLE ‘

Thrombectomy for Stroke at 6 to 16 Hours
with Selection by Perfusion Imaging

G.W. Albers, M.P. Marks, S. Kemp, S. Christensen, J.P. Tsai, S. Ortega-Gutierrez,
RA. McTaggart, M.T. Torbey, M. Kim-Tenser, T. Leslie-Mazwi, A. Sarraj,
S.E. Kasner, S.A, Ansari, S.D. Yeatts, S. Hamilton, M. Mlynash, J.J. Heit,
G. Zaharchuk, S. Kim, ). Carrozzella, Y.Y. Palesch, A.M. Demchuk, R. Bammer,
P.W. Lavori, J.P. Broderick, and M.G. Lansberg, for the DEFUSE 3 Investigators*

N ENGLJ MED 378;8 NEJM.ORG FEBRUARY 22, 2018

DIFFUSE 3 trial (inclusion criteria)

Perfusion imaging

— Initial infarction volume <70 ml

— Ischemic tissue / initial infarction volume < 1.8

- Absolute penumbra 2 15 ml

18-85 yrs

LKTW (last known to be well): 6~16 hrs

NIHSS 26

Cervical segment or intracranial ICA, proximal MCA

No evidence of ICH,

DIFFUSE 3 trial

Score on Modified Rankin Scale
Co 01 02 @3 @4 Bs We

Endovascular Therapy
(N=52)

Medical Therapy
(N=20)

Patients (%)

(unadjusted common odds ratio, 2.77; 95% Cl, 1.63 to 4.70; P<0.001).

DIFFUSE 3 trial

Table 2. Cliieal and Imaging Outcomes.

Endovascular Therapy  Medical Therapy Odds Ratio or
Outcome (N=52)* =90) Risk Ratio (95% CIjj P Value
Primary efficacy outcome: median score on modified 3(1-4) 2771634705 <0001
Rankin scale at 90 days (IQR)}
Secondary efficacy outcome: functional independence 41(45) 267(160-448) <0001

2890 days —no. ()9

Safety outcomes — no. (%)

Death at 90 days 13(14) 23(26) 055 (030-102) 005
Symptomatic intracranial hemorthage| 6() ) 147 (0:40-6.55) 075

Early neurologic deterioration 309 1012 071(030-169) 044

Parenchymal hematoma type 2 309 30) 261(073-1469) 021

Imaging outcomes¥*

Median infarct volume at 24 h (IQR) — ml 35 (18-82) 41(25-106) - 019
Median infarct growth at 24 hr (1QR) — ml 2(10-75) 33 (18-75) - 008

Reperfusion >909% at 24 hr— no.total no. (%) 59/75 (79) 12/67 (18) 439260743 <0001
Complete recanalization at 24 hr — o, total no. (%) 65/83 (78) 14177 (18) 431265701 <0001
TIC score of 2b or 3 — o, total no. (%) 69/91(76) - -

2019 update to the 2018 AHA guidelines

2018 AHA guidelines

3.7. Mechanical Thrombectomy (Continued) New, Revised, or Unchanged

7. In selected patients with AIS within 6 to 16 hours of last known New recommendation.
normal who have LVO in the anterior circulation and meet other DAWN

or DEFUSE 3 eligibility criteria, mechanical thrombectomy is

New recommendation.

8.1n selected patients with AIS within 16 to 24 hours of last known
normal who have LVO in the anterior circulation and meet other

DAWN eligibility criteria, mechanical is reasonable.
2019 update
2.2.4. Mechanical Thrombectomy Eligibility-Multimodal Imaging New, Revised, or Unchanged
1. When selecting patients with AIS within 6 to 24 hours of last known normal New recommendation.

who have LVO in the anterior circulation, obtaining CTP or DW-MRI, with
or without MRI perfusion, is recommended to aid in patient selection for
‘mechanical thrombectomy, but only when patients meet other eligibility
criteria from one of the RCTs that showed benefit from mechanical
thrombectomy in this extended time window.
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Thrombectomy over 6 hours

+ Paradigm shift

- Time based patient selection

Fast and Slow Progressors of Infarction

Fast progressor

Potential window for bridging
neuroprotective therapies

|

[E—

!

/

/

_____]’.______

I

Relative times
7 to final infarct
| volume

- Pathophysiology-based patient selection
+ Clinical core mismatch (DAWN)

+ Target mismatching on perfusion imaging

Slow progressor

)

VO Diagnostic  Standard ﬁ:
Onset  Imaging IAT window
(0 min) (360 min)

Table 1. Incidence of Collateral Grades and Respective

Clinical Outcomes in Anterior Girculation LVO

Scoring | Imaging Incidence, | % mRS 0-2
Sytem | Modaity | ColetelGade  n(%) | (00)
Miteff et Poor 17/92 (18) 0
i ng%“f'"i“ Moderae 249208 | 13
Good a
Liebeskind Poor(0-1)  32/11927) 4
Ut e | Memelde@) oW | 2
angiography | good (3) 56
Beelent() (41993 | 66
Mznun et Poor (0-5) 38126 (30) 18
“ o MO iy |
Good (6-10) 57

(Stroke. 2017:48:2621-2627. DOL: 10.1161/STROKEAHA.117.017673.)

Thrombectomy 24 hours after stroke

CASE SERIES Table 3 Outcomes
DAWN eligible
Throm bectomy 24 hou (>24hours  DAVIN trial
since TLKW)  intervention
Shashvat M Desai," Diogo C Hausse =l amn=107__ Pualues
Roberta Santos, Raul G Nogueir,? Procedual uteomes,n (%)
Retes ofTIC1 220 TEH N6 R

fficacy outcomes, n (%)

Early neurological recovery 6(29%) 51 (48%) 010
( ks 0-2.a1 5045 o siUsh 08 |
Safety cutcomes, n (%)
Neurologic deterioration 2(10%) 15 (14%) 057
Symptomatic ICH 1(5%) 6(6%) 087
Wortality 4(19%) 20(19%) 0%

Thrombectomy 24 hours after stroke

Endovascular thrombectomy beyond 24 hours from
ischemic stroke onset; a propensity score matched
cohort study

Permesh Singh Dhillon M Waleed Butt,* Anna Podlasek Emma Barrett "
Norman McConachie, ' Robert Lenthall Sujit Neir, Lugmen Malik,
Martin A James "2 Robert A Dineenlz‘gTimothyJ England o

J Neurolntervent Surg 2022,0:1-5.

Table 2 Outcomes dichotomized by time from stroke onset o ast
Known well atment after propensity
n the late (6-24hours) and very late (>24 hours) time windows . 7 5 / M
5 Latewindow  Verylate window  Verylate s ate window

modifics Renkin Sl dis:-hution (6-2ahours) (U (>24hous) N
Outome (%) ormedan () or median ] LKTW 42 h
measwres  (IQR)) (1QR) OR(ES%C)"  value . .
RS al 0 405 108(06910147) 0.70 " ours
(orina) .
ol <1 UG5S WIMMA  OREORWIR 057 . Lt M'] 0CC|US|0n
i <2 GIRBQS3)  0N4Q8Y  0STESBw1EH 053
mRSat6 203 213 12005510198 045 NlHSS 14
oot ordin) . .
52 SIGA)  WBERY 1R300 :
Ta®3 BRI BMEN  0R0S)01E) 07
a3 08B0 NAWLY)  090R101SE) 037 . NlHSS at dISCharge : 8
Fute 1261208 (60.5) 621104 (59.6) 09 (05910155) 087
recanaizatont
o WISWS)  KOWH 1308020 02 .
BN ungs(2s) 1697 (165} 066(035101.26) 021 ¢ NlHSS at 90 days . 4
AnyICH 19151 (126) amma) 086(03610209) 075
SICH 10125 (80) 361 (48) 058(0.1510220) 043
Inhospital 30008(144) 10104 98) 0630910134 023
motalty
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Case 2

* TAF

* LKTW: 38 hours

+ Lt. ICA occlusion (cavernous segment)
* NIHSS: 7

+ NIHSS at discharge : 2

+ NIHSS at 90 days : 1
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Direct EVT without IV-rtPA

Z M EH
QI X|CH
2022 H|EF WHE HEXY L
B PR e Ko . %
IV thrombolytics, Alteplase
lm
Direct EVT without IV-rtPA 1985 NND 3 ..J
16:40-17:00
Sessio(n IV - The d)ebates + 2008 ECASS Il 3-45h

24
AR SA A9l

+ 2018 WAKE-UP, 2019 EXTEND
+ 2020 Meta analysis of WAKE-UP, EXTENTD, THAW and ECASS-4
>4.5h

|A thrombectomy

+ 2015 MR CLEAN, ESCAPE, EXTENDED-IA, SWIFT-PRIME,

REVASCAT 6h

+ 2018 DAWM, DIFFUSE-3 24h

Ischemic Stroke due to LAO (<4.5h)

*[V-rtPA and EVT
“Bridging therapy”

2020 JKNS

www.konesonline.orkr 85



2022
EES THHS AEXI &
CHEt [ 2H HXI=0lSte] =HIE 4

Direct EVT without IV-rtPA ( <4.5h)

+ Clx of IV-rtPA

* Ix of IV-rtPA, but concern of Cx
Low potency at Large artery occlusion (4% in ICA)
High ICH risk
Time delay

Table. Pros and Cons of Bridging Therapy

Putental benefit Efect
, espacialyifshor
hrombiorresiia o
andbeter
otoones
ronbectomy caplay microtomboss
Patental ham Effect
T -
Vo )
VoA
I PAeto oo-bran b ek own, coagopaty,and Inreased symplomaic pareschymal hemhage vhen fac Poorr functcnal
procedures curing EVT and potetal inmeciate anpaee herapy
Distal trombus migraion by
exensteichenia
ofconplete (11 3) reperfuscns
i systemic emboi
Delay o MT fation Leer megin onst o repetusion esutin i Worse cutoomes.
IV PA-assocated allergic reactions (1%) ‘procedure,
inubaonrocnged ICUstay
IV Pherelated neuntoicly i il models More el oss
WV PAcest Adds o pocedural st

Copyrght

Topic:

Summary of Current Evidence

Secton Eitors: Kyra . Becker, D, a0d Enanvela Kellr, MD.

Available clinical evidence from several single-center studies
and limited multicenter studies demonstrates that immediate
and direct MT is equally effective and not inferior o bridging

MT. Several trials (SWIFT DIRECT [Solitaire™ With the
Intention for Thrombectomy Plus Intravenous 1-PA Versus
DIRECT Solitaire™ Stent-Retriever Thrombectomy in Acute

Direct Mechanical Thrombectomy Versus Combined
and Mechanical Thra  in Large-Artery
Anterior Circulation Stroke

A Topical Review

MD; Vitor Mendes Pereira, MD:
2l T. Frochler, MD, PhD;
fliey L. Saver, MD; Jan Gralla, MD, MSc

Urs Fischer, MD, MSc: Johannes Kaesmac!
René Chapot, MD: Aduan H. Siddiqi. M
Chiisoph Cogard, MD: Anthony J. Fulan, PAD;

3 hours after application of IV tPA in 21% of M1 occlusions,
in 38% of M2 occlusions, and in 4% of internal carotid artery
(ICA) occlusions." However, in clinical practice, recanalization

The positive trials also demonstrated that MT alone is an
effective therapy for acute ischemic stroke, improving outcomes
among patients ineligible for IV tPA."” Whether MT alone is as
2ood, worse, or better than pretreatment with IV tPA before MT
among IVT-eligible AIS patients with LVO in the AC has now

thrombolysis if patients are immediately treated in a stroke Anterior Circulation Stroke], and MR CLEAN-NO V) are
T e bl ok v b s s g
clsiblefo IV A have suggesed that Giret MT m:ybm question. SWIFT DIRECT Wlll assess whether tPA-cligible
Jeastas effotive as biidging thrombolysis. subjects with AIS because of LVO in the AC presenting to a
stroke center with endovascular facilities will have noninfe-

rior functional outcome at 90 days when directly treated with

MT alone compared with TV tPA plus MT. A total of 404 sub-

jects will be included in the trial. The sample size calculation

is based on a noninferiority margin of 12%. However, SWIFT

DIRECT will not provide the answer whether IVT should be

skipped in the prehospital phase. The RACECAT trial (Direct

Transfer to an Endovascular Center Compared to Transfer

o the Closest Stroke Center in Acute Stroke Patients With

Suspected Large Vessel Occlusion: NCT02795962) addresses

the question whether patients with suspicion of LVO in the

prehospital setting should directly be referred to the next

stroke center for endovascular treatment. bypassing the next

* MT alone VS IV-rtPA and EVT “Bridging therapy”

become a matter of debate. This topical review addresses this IVT capable stroke unit
question, summarizing evidence in favor and against treatment
with IV tPA before MT in patients with LVO in the AC.
(Stroke. 2017:48:2912-2918. DOI: 10.116/STROKEAHA.117.017208.
‘Table 2. Direct thrombectomy trial features
Characteistic DIRECT-MT™ Skp* DBV MR CLEAN-NO ! SWIFT-DIRECT* DIRECT-SAFE
. Mein inclusion Age 218 years Age 218 &<86years Age 218 years Age 218 years Age 218years Age 218 years
M aitia  mRS0ar1 RS Oor2 RS Oor 1 RS or 1 RS Oor 1 RS 0-3
I e ra u re reVI eW O S ICA, MCA-M1 or M2 ICA, o MCA-M1 occlusion  ICA, or MCA-M1 occlusion  ICA, or MCA-M1 or proximal 1A, or MCA-M1 ccdusion  ICA MCA-M1 or M2 or
‘occlusion on CTA on CTA or MRA on CTA o MRA M2 occlusion on CTA or MRA  or both on CTA or MRA basilar on CTA or MRA
NIHSS: o fimit NIHSS: 26 NIHSS: no limit NIHSS: 22 'NIHSS: 25 0r <30 NIHSS: no fimit
OnsettolVtPA<4Shours  OnsettoNtPA<dShours  Onsetto VPA <45 hours Onset to randomization <4 Onset to IV tPA <45 hours
ours 15 minutes Hosptal arvalto puncture
L H <90 minutes
.
Several RCTs are finished or ongoing - [
China, Vietnam
Dedce with Treostent e fist
roimal protecton v st
< 45H Thrombolytic  Alteplse, 09 mglkg Aleplase, 06 mglkg Alteplase, 09 mglkg Alteplase, 09 mglkg Alteplase, 09 mglky Alteplas, 03 mfkg OR
- Tenecteplase 0.25 mglkg
> 18Y Desgn  Noniferty Non-ineioity Horinferty Superiy Non-feirty Non-ineoiy
- Non-inferirlty RS it ity mRS 0-2 ith  non-inferiority R i i ity mRS 0-2 ith anon-inferoity. mRS0-2or
margins margin OR0.80 margin OR 074 non-ferority margin 10%  margin OR0.80 margin 12% with ik iffrence.
< Prestroke mRS 2 it —
. . . . Treatment MT (n=327) MT (n=101) M [n=116) MT (n=273) MT (n=201) NA
Anterior circulation Large artery occlusion ( ICA, M1, prox M2) bl MI(0=329)  MIbeoeMT(=10)  WbefoeMIn=le)  MbefoeMT(1=268)  WTbehoreMT o=207)
Publication 2020 021 ol Abstract at the Intemational  Abstract at the European N
salis Stoke CorgresFebnuary Stoke Oganization Congress
2021
Main outcome ~ Demonstrated non-Inferiority ~ Did not demonstrate: Demonstrated non-inferiority  Did not demonstrate superiority Did not demonstrate NA
non-infririty non-inferoity

DRECT-MT, Diect Inta-arteria Thrombectomy in Orerto Revasularize AIS Paents With Lare Vesel Occlusion Efcienty in ChineseTetary Hosias; SKI, Dirct Mechanical Trrombectomy in Acute 0
Siroke; DEVT, it Endovasclar Trombectomy vs Comined VT and Endovascar Trrombectoy for Paients With Acute Large VesselOccusion i the Anterir clation; MR CLEAN-NO I, Miutcente R
ke i sl of v et e i vk n e el 0 : SO ORECT Bt Toneis s D i Trombeonyn e e Sk -
RECT-SAFE. A Randomized Contrlled Tl of DIRECT Envascar Cot Retrievalersus tander Bidging Trerapy; mRS, miied Rankin Scale ICA,i -
puted tamography angiogrphy; NIHSS, Naton! nsitute o Healt Sve Sl N 94, iy M, mechanical tmmh«mrw Win-
‘rverus trombobss; N, appicade JoS 2022

86 [Het/EEHXIZ O/t




Session V. Review of the latest evidences (2) - The debates

Tl Charsciists ofhe Pt Bl
e NEW ENGLAND e Mgt i
JOURNAL of MEDICINE Charsisic (N=320) =3
Nedinage (QR) =0 a6 @
o ey ) 1678 181550
- X X Medan IS s (QR) vy Ve
Tl " with or without Medial istoy—no. (4]
Alteplase in Acute Stroke 8@y 004
™ NEW ENGLAND JOURNAL of MEDICINE Histony of sl laton 1520885 190853
sty dbees melus s9080) 65058 Modted ki S
0 . Historyof ypetension 193 690) 6Ly Co 01 B2 B3 W4
Thrombectomy with or without Alteplase for Stroke e S
o (4
Medin ASPECTS QR 3010 a1
Mednpoiciood presurethospalaril Q)] 16 (130-16) s 131-16)
i
Medin st st v Q1) 106889 706988
mmalied
Cuseofsioke—no. )
[— e uts) oy
Intvacranil atherosceross 89 198 LI I N
Ipsiateral exacranil ICA obstucion 34104 Y] Perntage of Ptiets
Undetermied e e o
Medindrton (QR)—rin
[T Te— 161025209 vy
From andeasionto st of el m T
Femadoriztiontogoingorcuel 104 3602505
[——— wpeie %015-1308)
T T ——— " ssps
[ —— ) 155015
Locatonftcanal ey ocusion ot o
ol
sl CA 1z s 146 050y
o ML middeceebralartery segment 1617320 (503) 1787326 (546)
Plnag el NIGGNEN LD . M2 middeceebralarter segment () 132610
R ]
Aheplase with s
Endovascular Endovascular
Thrombectomy  Thrombectomy Muswzrl Adjusted Value JAMA | Orginalnvestigation
Outcome. (N=321) N=329) f %) y . N
i y Effect of Mechanical Thrombectomy Without vs With Intravenous
Primary outcome: modified Rankin Scale score at 0 days ) . y
unct Outcome atients
No.of paients ith dta Eg n !
Median score IQR) 305) 309) Common  107(081101.40) With Acute |5d"e"_’“( Str_ol_(e .
odds ato ‘The SKIP Randomized Clinical Trial . IAMA Netvor
‘Secondary outcomes Tables.
Clinica outcomes i ior to combined
Mosie Rakinscale score at 90 dysaccording o Endovascular Aeplase withEndovascuar -
) Thombectomy Thiomt Risk Ratio
o 50| Vaiable N=32) N=329) BSKC)  PVae CONCLUSION
0w2 i b peen) for
w03 ® ™
Otos 218 | Sifetyoutcomes POPULATION INTERVENTION FINDINGS
5 x| Death s8(7.9) 62(188) 094 (068-130) 071 Modified Rankin Scale score:
18 - \ z 0101022t 90 days
Median NIHSS score (QR)1 Asymptomatic intracrania hemorthage 109333 19(362) 092(075-114) 045 Men s PR e —
Aer24he 12| Symptomaticintacrarial nemoriaget 163 061 070(036137) 030 76 Women . \ I i Talone MT +1V thrombolysis
~ = - 600f101 patients 59 of 103 patients
Infucton i rew terrtory at 57 days n) 50 305229 08 . = z L
AUS-7 days or discharge 3 Adults with acute 101 103
Otheradudicated serious adherse everts ischemicstroke due (T e % %
« r i
arbelndef 3o 10 0diys —rloalno. 15673 Lrgeormalgrant MCA farction 2y omy ool 0 GlETAEeE 20 it 59.4% 57.3%
Ll Pneumonia, asy ia i
ia aspitation or oher 9080 517 L0159 08 Medianage: 7 years IV thrombolysi alteplase
Median EQ-SD-SL score at 90 days (IQR)§ 08404
¢ 180ders (QRY ® pegicrescionto contastmatrl 103 103 1010061600 100 ERCCaICE)
Imagig otcomes Other 1548) up3) LOCATIONS .
-group iference: 2,1%
s ‘ ' 8 23 FRAXY OUTCONE (1-5ided 97.5% €1, ~114%to )
il DSA—no. (4 S
gy | ATPonpitn o0 aun  memm o e el ] it 109
angiogram — o total 0. %) Vesseldissection 3024 505 inlapan (1-4ided 97.5%.1,063 o)
Recanalzation at 24-72 hr, as assessed on CTA 2072|  Contrastextravasation 6018 10069
Mdza;::r{;::}:::::?(\()m*mm soapy  Embotzaoninoanen erioy el ALeH i it s s A T SeBo .
Femoralaccess compiications 2(08) 103 JAMA  January 19,2021 Volume 325, Number
DESIGLSETTING
S _
i in Japanfrom lanuary, 207 to Jly 31, [ — [
hfinalf 1200 e et o
B ey et e fomcs S0 o mesn
INTERVENTIONSPatients wererandoly ssred tomechana rombectony aloe L b0 pes e b Ped tee Effectof Treatment Alonevs Alteplase
(n-lﬂwmwnmﬂ)mm(ﬂeﬂml pls bt 00 BE) LA 100619 18 Treatment on Functional Indepencence
iR EERRRNE) in Patients With Acute Ischemic Strola
B "ot osresnn 3 P ——
r—) sy The DEVT Randomized ClnicalTrial | . VA 5
Wi 509 360 asasern omunoasy >
S0das. Ty o168 %032 1SS0 oL &
threshdof 025 (975%C). Ther T 9
). including any ;’"mn’:«:m HEmN 20608 168(32100-16) 000280058 02
s 809 0w 7000 0sEsEL & CONCLUSION ¥
e .
[y y J
Ay R TR} 8(s706) 07056220 7
®) e -
b POPULATION INTERVENTION FINDINGS
withno / = \ Patients ahieving funcional independence
sigrificant between-group ifference (dfference, 21% [1ided 975% C1, -1 4% to <} 6888 132 Men / e
n ong the 7secondary 102 Women 234 patientsrandomized ) & Endovascular thrombectomy
% i
indluding PSUT— ) . ) S = i }‘%lé)nﬂlwahms'
mortalty at 90 ays (B[79%]vs 9 [873%): iference, -0.8% [95% €1, -95% to78%: odds oo Atswithintcanloccuson £ 116 IR Y T —
atio, 090[95%C1,0.33t0243] P> 99). Any intracerebral hemorrhage was bserved ess stroke, SUShOUSOf Ymptom " oo eatent Combined treatment
> onset, eligbefor IV thrombalysis 47% Gs i 1Bpatens)
o o [ s m thrombectomy  Endovascular thrombectomy plus P
:w T -68%(95%C, 050[95% kg 70 ( 10%asbol
1 ; the rest) The outcome for
T —
ifferentbetween groups (6 59%]vs 8 77, diference, 1% [95% . -97% o 61%]: - et IIES 23 [ o 1.7%
oddsrati, 07595% 1, 02510224k P= ). — — LOCATIONS PRIMARY OUTCOME between-gom diferece; /o
20 ) 0 L 100 (1-sided 97.5% €1, =5.1% to. 3
Fatents, % 3 . . -
Stroke centers 046,
in China With 6 being death]) acceptabity of the noninferiority margin.
tic However, ic
ddnotallowaconclusionof nferory. 21W, Qu2, L, tal;theDEVT TraIvestigtors. Effect of endowasculr 50l endoascula treatment o unctionl

independenc

patents with acuteschemic st

EVT randomized clnical trial. bished Jany

s
JAMA  January 19,2021 Volume 325, Humber 3

www.konesonline.or.kr

87



2022
LIES THHS & ZXIS 2
CHet |2 HXIZOlSe| EHIE 4

DESIGN.SETTING, Tandomized,
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thrombecton dore thoniectony g
" e i o
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Scalesrange, oty margi Sefety Pt 5 s 91508 101765
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Perclose ProGlide”

Suture-Mediated Closure System

10 MILLION+
REPAIRS'

DONT
JUST CLOSE.
REPAIR.

*January 2020 Finance Report. Data on file at Abbott

*On Nowv. 8, 1993, the first (Perclose) patent was filed for the percutaneous suture vascular closure device.
The Perclose portfolio includes all percutaneous suture closure devices. Data on file at Abbott.

©2020 Abbott. All rights reserved. KR EV 0012 - EN 06/20
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