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Session I. Mechanical Thrombctomy in Acute Ischemic Stroke
gl ghAl (XE), MSE (Rtejatstin)

Mechanical thrombectomy: Does contact aspiration first strategy become a standard?

TEZ (FAH)

Mechanical thrombectomy in vertebrobasilar occlusion: Are there 6hr time window?
aeS (M=)

Mechanical thrombectomy in tandem occlusion of extracranial ICA and MCA
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2l (=Xefh)

The never-ending story: Patients not within the DAWN/DEFUSE 3 criteria should not be
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Recent trends for AIS (Review of articles) HEA (SMICH)
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Session |. Mechanical Thrombctomy in Acute Ischemic Stroke  F——

Mechanical thrombectomy: Does contact
aspiration first strategy become a standard?

Mechanical thrombectomy: Does
contact aspiration first strategy
become a standard?

fl
M
o

NEW RCTs OF ENDOVASCULAR STROKE TREATMENT (2015)

Stent retriever !!!
The Multicenter Randomized
Clinical Tr
Treatrnent for Acute lschemic
Strake (MR ELEAN)

of Endovascular

The Endovascular Trea REVASCAT (Endovascular
Revascularization With Solitaire Device
Versus Best Medical

Therapy in Anterior Circulation Stroke
Withir & Hours)

Small Core and Anteri
Proximal Occlusion with Emphasis on
b zing CT to Recanalization
Times [ESCAPE)

Mechanical thrombectomy >> IV-tPA

Solitaire FR with the Intention for
Thrombectarmy as Primary
Endovascular Treatment of

Acute lschemic Stroke [SWIFT PRIME)

The Extending the Time for
Thrombalysis in Emergency
Newrolagical Deficits-Intra-
Arterial [EXTEND-IA)

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

A Guideline for Healtheare Professionals From the American Heart
Association/American Stroke Association

37 Machanical Theomdeciomy (Continued)

3 Patients shoud recerve mechanical thrombectony with 2 ssent
retriewer il they mest all the following criteria: (1) prestroke mRS
score o 0 bn 1; (2] causative occhesion of the inbermal carotid
artery of MCA segmest  (3) 390 218 yusrs: (4) NIHSS. scor
of z6; (5] ASPECTS of 26; and [5)] treatment can be initiated (jroin
puncture) within & hours of symptom onset.

New. Firvised, or Unchanged

Recomemendation revised from 2015
Endovascuby

ORIGINAL RESEARCH
ADAPT FAST study: a direct aspiration first pass

technique for acute stroke thrombectomy
Neurslntervent Surg 2014

SMAX (Penumbra) or SMAX ACE (Penumbra)
98 prospectively identified AlS (100 occluded large cerebral vessels)
at six institutions were included in the study,

(Medical University of South Carolina, Swedish Medical Center, Vanderbilt University, Storybrook University,
Erlanger Medical Center, and University of Buffalo.)

ADAPTFAST  “Spnrtwisl VO vl SRy WASAngaly  Selamdir  Tmvodir

(n=100 net) nett) 20} =354 ey w22
IO 223 (%) A Bt = o w5 u 0
o momoom e .

o
st h1 23 %) ” e o— 5 L u 1
it 0-1 (%) M 7 u L] w02 " n
Martabty %] 20 = - = o - -
Time to fiad mvascularizaton el (37) n s 5 ™ f 5
Device reated complications (%) 1 2 7 f 53 & '
Syrrptomat ICH (%) (: b )
ADAFT Is a fast, simple, efficient, and safe strategy

1
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Two current mainstreams among such mechanical thrombectomy techniques,
“stent retriever thrombectomy” and "direct clot aspiration”

AAMIA | Oviginad brvestigation
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 |

Bertrare] Lopemgun, M), PO, Ruphuae fane. WD, M5, Merparsin Gory, MO, PO, Suler Lsbrouchu, IE5T, Al D, a0, Gt Marrat, WD,
Sazarna Sabere. WD Vincens Costatat. WD, P Serpe Beracard, M) Hubert Desal. WD P0. Wkl Marighs, MO PR At Comsoll, W0:
Wichl P, WAL D, e the ASTR Tl vt JAMA August 1, 2017

* Randomized, multicenter, open-label, blinded end-point clinical trial

+ Contact aspiration technigue(192) vs the standard Stent retriever technigue(189)
= Conducted in 8 comprehensive stroke centers in France

(October 2015-October 2016)
+ Superiority design

The hypothesis of this trial was that use of firstdine contact aspiration would increase the
rate of successful revaseularization by 15% compared with a first-line stent retriever

Flow of Patients Through the ASTER Trial

0 P, st o gty

A retrospective study
comparing aspiration and stent retriever technigues

. Mo Total (%)
i - —— ke ottt Lot
e ik Evests e 192) tax 189)
" mm-:‘-::m\r ‘Operators were required to perform “All-canuse mortabty at 3 ma. 35181 (15.3) 15/182 (19.2)
7 Gt i rdendten 54 at least 3 attempts at revascularization lmm-wlmm E7[188 (46.3) uwm
ok oo = |38 24 b2
L using the assigned endovascular Hemorrhage: infarcsion S4/188 (3059 45/188 (6.6}
technique before switching to another Type 1F 33188 (123) 247184 (13.0)
- - ype ’} ( 1]
s endovascular procedure (rescue therpy) Tye ¥ 15/188 (186) 25/088 {116 Na significant differences between
- Parerchymal hesatoma 24188 (128) 13/188 (7.4}
[ I - rescue therapy L il IWRESKO] | e s the trasument o st icharmc svoke
[T — B 1. Stent retriever Tipe 2 188 (3T) WSO8 e
ot 1 o e e S o e Star ratriava IRRIEAI UL Y ThagE E1BE (1D} HIB4L1Y BT st setves fos siute stvske theragy: an
= ] . Sermate it acranl 18805 11184 10.5)
e with contact aspiration B schiigue for seute strske vombectony.
—— 3. Contact aspiration Symptomatic h;r‘a;rm I0/1E8 (5.3) 12/188 (£.5) I B
- - 4. Balloan angioplasty Procedure: elated atverse /192 (162) 307189 (159)  tewroke
[y T e—— T T - e
ey o Gl with or without stenting
" il EmbOLEation in & new vacular 119237y 5/089 (2.7}
i rew ity 2 b o e iy tevutery
) oo o akry 1 Goun oo Lk Anerial perforation 5192 (16) 37189 (1.6)
L] ] Arnerial dsection 5192 (16) 21189 (1.1)
e o it Vasosgasm 5/192(26) 12/189 (6.8)
. P — Subixachaoid hemorthage 13/188 (6.5) 13188 .10
: : Wew richemc strok Ina @ifferest 10/188 (5.3) 16/188 (3.5
[ 2 wascular teiory
Contact aspiration group Stent retriever group
Primary and Secondary Efficacy Qutcomes
Mo Teskad (X1
ey == Retsiever Risk Difference,
Brtien b D, o fatin Qutcomts (m = 192) {n = 189) %% a) (5% Palue
Ouncnemes e 282) fn = 18%) xpeen ot e P ok
Primary [Hicacy Oud come successful revasculanization
T ——— aftes first e strategy slone
of all procedurey
e —rre— mTIC) scoee of 2b e 3 assessed 121/192 (63.0) 128/189 (67.7) 47 (-138 10 44) 081 (053-1.24) .34
laboemtary™* by core labor
p———— VA3 (85,4} 15T 1) TasamaT 120 B 8-2 mTIC) score of 3 assessed 55/152 (28.7) €7/189 (25.5) -68(-1621025) 073 {054-113) .16
oo protocsl mane BAO/153 {915} 140165 {849 S8 -k 41 191 (0.93-333) by core |
:r'}:mmsqsmgu. LEN192 (BA9) 1189 (863 L4830 55) 290 (050159 mTIC! scoee of 2c or 3 asessed B3N8 {43.7) S4/189 (49.7) -65(-164w33) 077 (051-116) .21
by 2o Libe
Tecondary Argeographe [ sy Cutcomen
e e Use of rescue trestment 63/152[32.8] 45/189 (21.8) 9.0 (-09 1 18.1) 157 (0.95-247) 05
Tl e Clnical Efficacy Outcomes
jSpeicitd S, L T Change in NIMSS score at 24 b, “4B(-610-26"  S2(-650-35" 0B(LANLIE M 58
rene there were no significant differences between groups  u; - ' ' ' '
Lo (95% Iy
“.;,‘,",ﬁ“'.'_';',;‘_m,“ Functional independence 2t 3 mo! B2/181 (45.3) 91182 (30.0) -46(-147wE1) 083 (0.54-1.26) .38
e L] LA e R re Modified Rasikin Scale score at 3 ma, 30{10% 5.0) 15(10t05.0) A 076 (0.53-110F .15
care .
T of 1 smpensnd 8192 (1.7) T8 (55 B[00 1%) 273084113 median (inberguartie range)
by cove Libocwtory
Tl seove of e or 3 anevaed 192 (43.2) 1S (4 T) 68 (-184 10 1Y) T (080114
oy oore aatorgt . .
L — 3192 (12.0) 45189 3.8 S0(-08MmIR1) 15T (098-247) 58 even though there was no statistical significance......
Tl . £ ¥ccy Ot oomers.
e am CAECEIN-RES R24S-lN AMCLaBLE W First-line strategy analysis : stent retriever group is better
oasap
Functionl indrposdence o § i B3I (449) #1182 a0 Sy LT E R T Clinical efficacy outcomes : stent retirever group is better
Mot Rankin Scale woor ot ) ma, (LT T ) LS[10mLO L 276 [050-1.00
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2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke

A Direct Aspiration First Pass Technique vs Standard
Endovascular Therapy for Acute Stroke: A Systematic
Review and Meta-Analysis

A Guideline for Healtheare Professionals From the American Heart Meurcsurgery. 2018 Jul 183(1K19-28. doi 10,1093 /neurcs,inyx386.
Assoclation/American Stroke Association
| 3.7, Machanical Thrombactomy (Continued)
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Mortality

— Conclusion of this Meta-analysis
APADT is

+ Cost-effective

* Comparable with recent RCTs.

s
8361
a.e7

EXTBO
LB

PEvASCAT!

T poeag* i

Sgrasp T semtacinemy (1 puTs %, e | o217 | 1w

G (74 %, o000 L R e -—

FIGURK 5. Marsaloy mases for ADUALT smd cssmand sbvasmbersseny

o = 5 Efficacy endpoints
+} m Aspiration thrombectomy versus stent retriever ¥ endpo
thrombectomy as first-line approach for large vessel
occlusion (COMPASS): a multicentre, randomised, Mttt
open label, blinded outcome, non-inferiority trial Bkt
Al 5 Tuwk: B v S ofvarea T Ff, Riadie A D Lacy. Dxvid | Flonela, Eusgeme G, Elod { Lewye Kt ¥ Semder Sicurd A Hanel =
Actiin Agharbeshim Brth Woodwerd. Herny o, Adoharmmen | Chiiny Alejore i Spioe semcer T R Doreskd Fre, N
Jomwer E Dbgoado Amansdoz. Miie el Adam Arthur. Blose Banter. Joey English Hak Linfante. Kyle M Fargen. | Mocoo 3
Randomized Controfled Trial ¥ Lancet. 2015 Mar & 0175):558-1008. :
o e oo e o
i i P i
* Randomized , open-label, blinded outcome e
e et g st s
+ Aspiration first pass(134) vs Stent retriever first line{136) Tosmstatoiieiassaskiey -
-y okl drutsiey wnlny wegmed rodfed fasan et e
setrpen oy e
* Conducted in 15 comprehensive stroke centers in USA & Canada m':w e pp— s
(June 2015-July 2017) Sipetsindl
+ Non-inferiority design o P
The null hypathesis of this trial was that patients treated with aspiration as first pass ::.....\... :
achieve inferior outcomes compared with those treated with a stent retriever first line e - .
approach. el o e
sstocion " s
St mismion -
Cost analysis
Conclusion of COMPASS
APADT is
o Tt e + non-inferior functional outcome at 90 days
(134) (ne136) * cost effective
D pemmy, o pm sl 2 compared with the stent retriever first line.
Maan G540 (7962} 14081 (4757)

Median 6633 (GOIP-0823) 1270040 (11713-15161)
(Darta secondary, list price primary ($)

Mean 10084 (BET3) 15158 (5223)

Median  GE4E[E113-5764) 13686 (12715-16548)

This findings might directly affect current stroke
treatment guideline recommendations.

Table 6 —
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The larger ID, the better outcome Clot engaged at the distal catheter tip

s . s =
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Neurasurgery. 2020 lan 1:86(11261-70. doi: 10.1093/neurcs/my4d. Neurasurgery. 2020 lan 1:86(11261-70. doi: 10.1093/neurcs/my4d.

ORIGINAL RESEARCH
Larger ACE 68 aspiration catheter increases first-pass
efficacy of ADAPT technique

Josser E Delgado Almandoz,' Yasha Kayan,' Adam N Wallace,' Ronald M Tarrel?
Jennifer L Fease," Jill Marie Scholz,' Anna M Milner, Pezhman Roohani,?
Maximilian Mulder.* Mark L Young®

1 Newrgintery Surg. 2019 Febel 1[ZF141-146, dok 1011 38/newintsurg- 2018-01 3957,

Clot ingestion

. ACE S Reperfusion Catheter R
T ——
ﬁ BF D68 (-1
. ACEBRA flegertinn Calwter i
s
T ss———————
ACER Reperiim Caineter B
m o 068 s 1L

Figure 1 Timse of release and specifications of ACE 60, 64 and 68
apiration cathweters (Feproduced with pemsission from Penumibe, Inc)

Newrosurgery. 2020 lan 1:856{11:61-70. doi: 10.1093/neurcs/mypddd.
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Al purenis, nei52 1) [act i ety 00 | [acis s | [aiisnmior] #omis
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e WL 188 e Rt " A akr L - u . = us L}
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Table 4  Independent predictors of successhul reperfusion
Patients with
Table 3 Complications of the ADAPT technique with Laes-bore ACE aspiration cathetrs. successhul Fatients with
M casn, 8132 0K ACK 60,837 (%) ACE B4, a3 (8] ACE 68, e (%) ¥ valon h"Wuw'““’?' tor m"d“ -
pass on
Embuolun 5 rew Serriany son ELE ] 1o LLLE ] as %) Mwm P -
Intracanial vnOly gy L 1L ] RLLE ] 267 s as
e portoration m 108 125 10 s MCE cotbeter wied | ANEDDNE
Ay prtonson 1o ) ] nn as ACE B0, m=57 1503 »®ien
Inracranial disecsion 1o ° ] 1nn 1] ACE 64, =35 13am ()
Carotid crweencws fhada 1oan o 129 o ar ACE 68, =60 nm ﬂm
21 18 s 152 460 [
ety o 108 o 100 I nverbus locaton Lol
Seburachnoid [T o 157 100 ) 1A, audy 5012 7N
A SR pesu canes ne22 SR rescse after ACE 60, SR resose affer ACE 64, SR rescuss after ACE 68, A7 (60 a0
) net () =t %) et () ¥ ualos
MCAMEL =26 11 (8
SICH st steet svtsown st 1 (108 0 100w 103
WGty 1R ) ] 1A [ - MCKMY S L, 200
ey . s o e e I o et I B
e 1CA, interrial arotic artery; MCA, mice cersbeal artery.

Conclusion
Table 5 Independent predictors of a good dinical outcome at 90
days (mRS 0-2) A
p——— The use of the ACE 68 aspiration catheter led to
clinkal orkcome (%} P valmes + shorter groin puncture to reperfusion time,
Successiul reperfusion aher first 0.0004 i )
ADAPT pass * a higher rate of successful reperfusion after the first ADAPT
Yes, n=64 41 (64 pass,
Mo, =88 203 ) .
0078 * and a lower rate of stent-retriever rescue in our cohort.
Yes, nm104 571(55)
Mo, n=48 1amn
Mo, n=59 34 (38)
Yes, n=93 36 (39)

“P vahse from multivariate logistic regression analysis.
RS, modified Rankin Scala; NIHSS, National Iratitubes of Health Stroke Scale.

Take home messages

. H * ADAPT provide the benefits of faster recanalization
CASE series times and lower procedural cost.

* The larger-bore aspiration catheter, the better
outcome.
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Mechanical thrombectomy in vertebrobasilar
occlusion: Are there 6hr time window?

ARCS 2020 KoNES FHE+08 2000919(E) AHAITEQE HEMME

Mechanical thrombectomy
in vertebrobasilar occlusion:
Are there 6hr time window?

s (M=)

CRCS guideline
» =lBFSHE Y (basilar artery) HM 22 Sl=2tH
L as 7

i 2
oA SUL| HES 12y 71 Eofl 2t A
AL8E 5 QUCL (2HFFE I, HRFF 2

*Clinical Research Center for Stroke | & 5 88 @548 hupo/wwastroke-cre.ocke/

Basilar Artery Occlusion: What is special here?

« Associated with high mortality (85%-95%) if recanalization does not occur.

+ Megligible likelihood of good outcome (2%) in the absence of recanalization,
but reaching at least partial recanalization increased the odds of favorable
outcome to 38%. [Undsberg & 2006 Stroke)

* In the Helsinki IVT cohort (n=184), favorable outcome (mRS 0-3) was achieved

* in 39% of those treated within & hours
= in 36% within 6-12 hours
« in 36% above 12 hours. (Sbian e al 2073 Ann Neusol
F nalization b F 82%, 70%, and T5%,

« If patients with extensive infarction already at baseline are excluded, at least
50% reached mRS 0-3 even when treated beyond 12 hours,

A o EE N2 ) (I G .

pe-ASPECTS T Jo NN WENN: [ ) [T+ NS DN

(=132}
(n=52) |

8 OTT 6-12h (n=33) 1

pe-ASPECTY
R+ [A=R2

OTT 12-24h (n=22) -
PE-ASPECT
R- (n=30

Ppc-ASPEC’ : o s
sl 0% 20%  40%  60%  80%

100%
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F45 Dizziness, L
Time window for recanalization in basilar artery occlusion: hia rheumatic
Speculative synthesis

o @ ey

R (prev PT INR 2.57)

« Most centers apply recanalization therapies for BAO up to
12-24 hours after symptom onset.

MIHSSS 4 (Limb ataxia 2, Sensory 2)

« Distinct features of the posterior circulation might sustain PTINR, 1.38
brittle patency of brainstem perforators in the face of VRET
stepwise growth of the thrombus IV TPA, 7.07

¥highly developed, persistent collateral arterial network
“'reverse filling of the distal basilar artery
»delicate plasma flow siding the clot

Lindsberg, et al. 2015 N

M&3 R1 hermiparesis. Lt facial palsy, dysarthria
hio HT Afib; ASA CPG hio cerebral

ASA CPG; HT

LNT 7 PM

FP2. LUE3

W TPA, 236 PM
1A 10:25 PM

FBS alterid i

Clinical outcomes & Time from symptom onset to procedure

hio HT: CABG tissue) Afib
ASA
100%
o e _
FAT g - 3%
EV
iMIH5SS 25 5 ™ x
O om
. e
S ex AT%
L aom 0%
- 8% |
o 0%
oo 3% 24%
o

0-3hrs 36hrs  6-12hrs  >12hrs
Omrso-2 Omers3s  MmAss

#PC ASPECTS, 4

Maokin et al. 2016 Stroke
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Acute Basilar Artery Occlusion and 6hr Time Window to Recanalization

= 231 patients with acute BAO treated with endovascular treatment

= Good outcome (MRS 0-2), 29.5%

= Overall mortality, 36.8%

+Time to reperfusion beyond 6 h, more than half fold decreased chance of
good outcome [OR 0.47 95% CI (0.23-095) p < 0.05]

+Odds for good outcome, reduced by almost 2/3 with post-interventional
intracerebral hemorrhage [OR 0.28 95% CI (0.08-0.98)]

¥ Unfavorable outcome, 100% with symptomatic ICH

* Risk for death, reduced by more than 80% if collaterals were present [0.16
95% €1 (0.03-0.87)] and if recanalization was successful (TICI 2b-3) [OR 0.19
95% C1 (0.05-0.78)]

+ Odds for survival, 5-fold higher in patients with no post-interventional

hemorrhages present [OR 5.35 95% CI (2.2-1.58)]
Revindren et al. 2019 Front Neurol

Extent of Hypoattenuation on CT Angiography Source
Images Predicts Functional Qutcome in BAO

= CTA SI pc-ASPECT* score & favorable functional outcome

+ 52% (12/23) with a score =8
« 4% (1/23) with a score <8 0 1

(RR 12.1; 95% Cl, 1.7 to 84.9)
*Acute Stroke Prognesis Early CT

0% WH 0% 0% BO0%  100%

& W} ®mi W5 WG

Puetz et al. 2008 Hroke

Endovascular Thrombectomy for Acute Basilar Artery Occlusion:
A Multicenter Retrospective Observational Study

*n=212, 3 centers
* Reperfusion, 91.5%; Favorable outcame, 44.8%
» Symptomatic hemorrhage, 1.9%; Mortality, 16%

* Younger age, lower NIHSS on admission, absence of DM and
parenchymal hematoma

Indication

« eligible for thrombectomy if the thrombectomy could be
started within 12 hours of the estimated time of stroke onset

+ excluded from thrombectomy when pretreatment imaging
showed extensive ischemic changes in the brain stem or the
stroke was considered mild, based on an admission NIHSS
score of 3 or less

Kang DH, Jung C, Yoon W et al. 2018 Stroke
Sdmiﬁ?ll ’
::p:{:l‘u]ﬁnm 155 155 139 N R . .
w Pomal 52 4 %) % () 7@ 05%
LL Wiy | 18 gzem) 18 {18.9%) EEC [0zer
w2 Dista | 2 meew 28T | w0 m1m | 0si6
L Tame wom onset 1 grn puncies, min, medan §0R) | 74 (167.5-357) 223 [150-340) |z pezsamm |0z
s Frocedus dation, min, medan (07 [waseam | wmss [srasersg [onar
:: Tame rom anset o ipertuson, i, medan (R | 295 22441375 | 780 (195-375) (BT | 0206
P Baselon NHGS, mecian (0) [ 7 mzrs 12 (720, W (14555 <0.001
[CUTETE Y 5.6 5.6 56 5.6 222 187 389 Firstine Swombectomy technigue
(n=18) " St roteer B [& m1.6%) [ 77 msew [o3ea
Contact aspraton I & 31.8%) I T RN : o0 pary |
o 20 an &0 g0 100
Patients, %
Kang DH, Jung C, Yoon W et al. 2018 Stroke
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Acute basilar artery occlusion: differences in characteristics and outcomes after
endovascular therapy between patients with and without underlying severe
atherosclerotic stenosis

+ 62 patients with acute BAD - stent retriever thrombectomy
+ 24%, intracranial angioplasty and stenting for atherosclerotic stenosis
+» Proximal occlusion, related to atherosclerosis (60% vs 6.4%, P<.001)

+ Distal occlusions, more likely thromboembaolic (91.5% vs 26.7%, P<.001)

+ Bilateral thalamic infarction, less common in pts with athero. stenosis
(0% vs 27.7%, P=0.027).

Lee ¥Y et al. 2017 AJMR

AllPatients  Patientswith  Patients without »
In=£3) ICAS {n = 15) ICAS [n= 47) Valu
Age (mean] ) 96 = 195 71 = 1003 703 = 1250 05
Male sex Mo (%] 36541 13 (Ba0) 24(511) [
Risk factor (Mo | (%)

Hypertension 1 (=97) n[Fas) 26(553) 6

Drabsetes mebius W28 4[267) Wiy mw

Crysiipidernia {258y &[40.0) 1oLy 182

Smoking 15{243)

Coronary artery disease 5(81] oo 5(10.5) 3
IV thrembolysis [No) (%) 7ar4) 7[467] 0y 054
Oechusion sites (No ) (%)

Prosimal 12{194] 9*6&? 3j6d) <001

Middle 3 H 12y il

Distal
Bilateral thalamic infarction (Mo (%)

Baseline: NIHES score (mean]
PE-ASPECTS fmedian] (KoR)
Time to procedure jmean] (min)

Procedure tims (mean) men]
Time to revascularization [mean) (min)

183 = 16.56

210 = 13622

All Patients Patients with  Patients without 14

[n=62)  ICAS[n=15)  ICAS(n=47) Value
e TICI 25 or 3 (M) (%] 60 (96.8) TS
RS 0-2 (Mo} (%) 153 rs
Symptomatic hemorrhage (Mo (%) L[(] NS
Mortality (Nev] [%) iofis1 NS

Inclusion criteria

+ Presentation within 12 hours of stroke onset

* Baseline NIHSS score of 24

= No ICH

+* No bilateral diffuse pontine ischemia on DWI
* Premorbid mRS score of <2

Lee ¥Y et al. 2017 AJMR

Post. Circulation Stroke: Time window for IAT

* Time window depends on various factors
= Without recanalization, chance of fav outcome is extremely limited.

+ < Bhrs of symptom onset: Fav outcome in ~50%
+ > Bhrs of symptom onset: Fav outcome in ~one fourth
+ > 3hrs of symptom onset: Mortality in ~one third

» Without diffuse bilateral pontine ischemia: Fav outcome in ~50%
* PC ASPECT score = 6 (hopefully = 8)

+ Without extenéwe mfarctuon at basehne at least 50% reach mRS 0-3 even
when treated beyond 12
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Mechanical thrombectomy in tandem occlusion of
extracranial ICA and MCA

ols =
Tty MEIMEHS Azl

Background

Mechanical thrombectomy in tandem

circulation tandem lesions) :

g, poor outcomes
= Tandem lesions : intracranial occlusi d a cervical
occlusion of extracranial ICA and MCA ICA lesion (complete occusion or severe Stenoss

i

= Standard Treatment
Bitg| 21T YAETY

Background Method

Feb. 2014 ~ Aug. 2020 : 458 patients
{underwent mechanical thrombectomy )

0 patients

bectomy first {4)
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Result

= Successful recanalization (TICI 22b) : 19
= Symptomatic ICH : 1

3month mRS (=2} : 15
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. M/74

= Rt. Side weakness II1
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CCA angiography
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Post-CAS angicgraphy
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Carotid Stenting With Antithrombotic
Agents and Intracranial Thrombectomy
Leads to the Highest Recanalization Rate
in Patients With Acute Stroke With
Tandem Lesions

S IREE dna e

Journal of Clinical Neuroscience u

Jovascular treatment of acute tandem occlusion strokes and stenting Lli
l
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Emergent Management of Tandem Lesions Conclussion

lschemic Stroke

B IREGHE YaaaeE

31



32

up
oA
ba
S
ofm
0z
K
Rl
1]
»a
4
'
rk

YRLHX| 2 219t%] 2020 FAIH W&

Mechanical thrombectomy
in M2 or M3 occlusion

Mechanical thrombectomy (MT) using newer generation devices had evolved substantially and
become the standard treatment for acute ischemic stroke patients with internal carotid artery or
proximal middle cerebral artery (MCA) (M1 segment) occlusion. However, the role of MT for patient
with distal occlusion of MCA (M2 segment) was underrepresented and still the benefit of MT for
distal MCA occlusion remains uncertain and further evidence is warranted. Here, to investigate
the efficacy and safety of MT for M2 occlusion, we review the evidences of MT for M2 segment
occlusion, natural course of M2 occlusion, clinical outcome of MT for M2 occlusion compared with
best medical treatment, thrombectomy result of M1 and M2 occlusion, and treatment outcomes by
device type used for MT of M2 occlusion.

Key words: intervention, middle cerebral artery, stroke, thrombectomy
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Acute Ischemic Stroke in the real World

(Controversies in Endovascular Stroke Treatment)
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Optimizing imaging for patients with suspected LVO Zet (=)
Is less better? (Controversies in imaging for endovascular treatment candidates): QXA (=HBFH)
Yes or No
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Optimizing imaging for patients
with suspected LVO

Rapid recognition of a suspected LVO is very important for improving the patients outcome with
acute ischemic stroke. The development of field triage stroke scales such as the Cincinnati
Prehospital Stroke Severity Scale (CP-SSS), Los Angeles Motor Scale (LAMS), Rapid Arterial
Occlusion Evaluation (RACE), FAST (Face, Arms, Speech Test), EMS Vision Aphasia Neglect
(VAN) score, Field Assessment Stroke Assessment for Emergency Destination (FAST-ED), and
Ambulance Clinical Triage for Acute Stroke Treatment (ACT-FAST) has allowed for faster triage of
patients with suspected LVO. However, a recently published meta-analysis reported that no scale
could accurately determine presence or absence of LVO with either high sensitivity or specificity.
While individual sensitivities and specificities were as high as 87% and 90%, overall positive
predictive values are not high. To expedite diagnosis and rapid triage, mobile stroke units (MSUs)
have equipped with imaging capabilities (CT and CT angiography) and potential to provide IV-tPA
en route to an advanced stroke center. In hospital workflow, use of supplemental radiological data
(CT, CT angiography, and CT perfusion) to determine final activation or deactivation is optimal
because NIHSS criteria alone to determine thrombectomy candidacy has proven to be inaccurate,
missing up to 30% and 60% of anterior and posterior circulation ischemic strokes, respectively.
Therefore, it is essential for any automated stroke diagnostic tool to integrate both clinical and
radiological data. Another major limitation is the time delay from initial image acquisition of a
suspected LVO patient (CT, CTA, CTP) and final notification of the interventional team owing
to the need for radiographic interpretation by a stroke specialist and inefficient communication
process from initial LVO diagnosis to activation of the interventional team. Teleradiology has
emerged as a valuable adjunct in stroke care such as tablet-based radiology platforms and
proliferation of MSUs with basic imaging capacity (CT or CTA). Without imaging capabilities in
the field, new devices such as the volumetric impedance phase shift spectroscopy (VIPS) device
(Cerebrotech, Pleasanton, CA) and SONAS device (BURL Concepts, San Diego, CA) using
transcranial US and microbubble intravenous contrast to identify potential LVOs. In hospital
situation, development of CT scan and biplane angiography hybrid technology with further improve
overall times to treatment. Hybrid imaging systems such as the Siemens MIYABI Angio-CT
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(Siemens, Munich, Germany) can expedite thrombectomy when identified on screening imaging
(CT/CTA). Helsinki model in expediting thrombolysis eliminated time waste in the preintervention
workflow, by physically co-locating CT and angiography. However, in most comprehensive stroke
centers, stroke-ready interventional suite may be the standard of care. Incorporating noninvasive
angiographic and perfusion imaging (CTA/CTP) would expedite acute stroke care. To maximize
efficiency in the preintervention workflow, rapid recognition of a potential LVO in the filed with the
adoption of MSUs with imaging capacity (especially CTA) and prehospital notification of incoming
LVO. Rapid radiological processing and interpretation of imaging is mandatory.

Cerebral imaging is the only way to ascertain the presence of LVO and exclude a hemorrhagic
stroke.

1. Computed Tomography : noncontrast CT scan is the most valuable initial investigation excluding
hemorrhagic stroke within seconds of evaluation. The head CT scan may be normal within the
first few hours of stroke onset. Hyperdense vessel sign suggests acute arterial occlusion with
19% to 40% of MCA stroke cases. Hyperdense sign of ICA, basilar artery, and proximal PCA
can be found.

2. Alberta Stroke Program Early CT Score : A score of <6 indicates high ischemic burden. Patients
with ASPECTS of 0 to 5 showed a trend toward improved outcomes with EVD. The addition of
CTP may help in stratifying low ASPECT patients. ASPECTS decay by interhospital transfer
can be found 1 of every 3 patients becoming ineligible for thrombectomy. Therefore, repeating
imaging when a transferred patient with neurological decline may be prudent.

3. ASPECTs for Non-MCA territory infarcts : ACA or posterior circulation occlusion account for
1-2% and 10-20%, respectively. There are still neither reliable scoring system nor consensus for
imaging predictors of posterior stroke outcomes.

4. MRI : Highly sensitive for the detection of early ischemia but less readily available and needs
clearance to exclude certain implants, and takes longer imaging time. To decrease the
acquisition times, limited number of sequences, ie, DWI, FLAIR, and GE can be performed.
Changes seen on the DWI are sometimes reversible. Some centers use MRI for stroke
screening with MR perfusion (MRP) imaging to assess the area of irreversible ischemic change.
After MRI scan, IV tPA decision can be complicated because there are no guidelines for the
safety of tPA in the presence of microbleeds, cerebral amyloid angiopathy, and cavernous
malformation.

5. CTA and MRA : Detection and localization of the occlusion site with CTA or MRA. CTA is critical
for planning thrombectomy revealing the anatomy of the aortic arch, cervical tortuosity, severe
stenosis, or occlusion and the extent of thrombus affecting the choice of vascular access,
thrombectomy devices, and adjunct tools. MRA can benefit patients who have an allergy to



Session II. Acute Ischemic Stroke in the real World (Controversies in Endovascular Stroke Treatment)

iodinated contrast. Typically an NIHSS score of 6 is taken as the cut-off for performing CTA or
MRA since there is limited evidence to support the use of EVT in patients with NIHSS scores of
<6 despite the evidence that LVO can be present in patients with NIHSS <6.

6. Multiphase CTA : Evaluation of intracranial collateral vessels. Multiphase CTA can help in the
identification of a distal or small vessel occlusion.

7. Perfusion Imaging : MR- and CT-based perfusion studies are useful to assess irreversible
infarct core and potentially salvageable tissue at risk (ischemic penumbra). CTP is preferred
over MRP due to only minimal delay of only 4 to 5 minutes. Routine use of CTP/MRP is highly
variable depending on the center or physician preference. Sometimes it is reserved for unclear
or challenging cases such as awake stroke or late presentation whereas other centers perform it
routinely.

8. Imaging for Late-Presenting Strokes : DAWN trial and DEFUSE 3 trial had used clinical imaging
mismatch (combination of NIHSS score and imaging findings on CTP or DWI MRI). CTP, DW-
MRI, and perfusion MRI are recommended in the AHA guidelines those who present after 6h of
LKW time and meet the selection criteria for either trial. This recommendation can increase 30%
of the number of thrombectomy-eligible patients.

In conclusion, according to individual center’s circumstance, optimization of imaging modalities
can improve early recognition and rapid recanalization, leading to better clinical outcome with
suspected LVO.
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Is less better? (Controversies in imaging for
endovascular treatment candidates): Yes or No

All you need ..

+ Time is Brain

* Early time, late time

+ What do you want?

Case 1

Making decision , - me

) « C/C) L. hemiparesis
+ Information of patient’s clinical status

+ Brain image = Past Hx.) HTN, DM, CVD(s/p PCI), HCC
- 07.21 HCC : RFA
S - -07.22 ETNH L8
o [

v cr
. CTA

' Mf"g\xe;‘«u R ' J % Q + Onset to door 20min

+ Parfusion MRI Shroke
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Next Step?

» First, IV tPA vs Brain angio CT vs DW

« If, IV tPA injection
» 2020.07.25 NR IV tPA

« Second,

Immediately I|A MT vs Brain angio CT

Case 2

- Fieg

* C/C) L. hemiparesis
* Past Hx.} HTN

* Unknown onset

* Wake up stroke

Infarmation

Location
Guleling access
Davice

% Time saving
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Next Step?

« First, if No IV tPA
Immediately |IA MT vs Brain angio CT vs DWI vs MRA
« NS call “ improved hemiparesis gt 3 2 44"

+ Next?
* Immediately |1A MT vs Medical management
* Brain angio CT vs DWI vs MRA

Clinical Trials
Different Clinical Criteria & Different Image Criteria

* MRCLEAL

+ DEFUSE-3

« ESCAPE

« EXTEND-IA + DAWN

- REVASCAT e (40 ok

- SWIFTPRIME

+ THRACE

S At

Seven RCT

oo ; + 263 patients
_ o s 4‘%“_;4‘ >"
..... N SRR ER \ —
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IA Thrombectomy indication ?

uf - Excluding the patients in early
=P time window using CTP

Miss someone who have a
benefit from thrombectomy

NCCT is enough?

* Ischemic lesion between ..
+ Noncontrast computed tomography (NCCT)
» Madified Rankin Seale (mRS)

* MR CLEAN 500 patients
+ Ischemic lesion on NCCT

« Different outcome according to different ischemic lesion

v Vit Vit

TMI.... In early time window

NCCT

ll i " U_Tp |
BRI Y . y R i

Early time
window

—_—
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Only time is not brain

«Image is also brain..

*DAWN & DEFUSE 3

Pitfalls and pearls of automated CTP

1. Patient motion

2. Poor contrast bolus

3. Brain coverage

4. Excessive radiation for CTP

5. Underestimation of the ischemic core

6. Core volumes calculation using a set threshold
7. Penumbral misclassification

8. Posterior fossa and lacunar strokes

9. Variation in CTP results across Vendors

10. Stoke minics

Which is worst?

* Within one hour

* Unknown onset

Automatic CT perfusion for AIS

= DAWN : NIHSS and Ischemic core
* DEFUSE : Tmax > 6 secs
= Tmax, MTT, CBF {mLA100g/min), CBV

Achata Vgl ot 8. Newrology 2018:83:1-17

Misclassification of penumbral mismatch

- Overestimated penumbral zone
* Chronic infarction
+ Carotid stenosis
* Chronic occlusion
» Cardiac arrythmia
* Aortic dissection

- Mot reliable to
...posterior fossa, lacune infarction, severe white matter disease

Which is worst?

* Within one hour

* Unknown onset



Session Il. Acute Ischemic Stroke in the real World (Controversies in Endovascular Stroke Treatment) H——

Conclusion
Final result

« Each study had a different inclusion criteria.

* Within one hour + NCCT is sometime enough in early time window.

<> mRS 6
+ Other studies could give a benefit in late time window.
* Unknown onset « But it is not always correct.
- mRS 3
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The never—ending story: Patients not within the
DAWN/DEFUSE 3 criteria should not be treated
with endovascular thrombectomy in the extended
time window

Real-world stent retriever thrombectomy for acute
ischemic stroke beyond 6 hours of onset: analysis of
the NASA and TRACK, registries

1811
= Specifically, in patients with occlusion of the ICA or M1,
i ) 34% arrived at the hospital beyond the first 6 hours from
. : symptom onset, including wake-up strokes.
The never-ending story
= Patients with unknown fime of onset stroke, including wake-
Patients not within the DAWN/DEFUSE 3 criteria should not be treated un stroke (WLIS) and those who had /st f
with EVT in the extended time window

These patients are estimated to account for up to
of AlS with LVOs in the anterior circulation.

FH8Y HE2lnt
yse

YLMC 22

AHA/ASA Guideline

Evolution of endovascular reperfusion therapy

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke
A Guideline for Healthcare Professionals From the American Heart
Association/ American Stroke Association

Reviewed for evidence-based i

American Association of Neurological

P N P d by the Society for Academic Emergency Medicine

rs. MD. FAHA, Chair: Al
Ackerson, BSN, RN: (

ndro A. Rabinstein, MD. FAHA, Vice Chair:
M. Adeoye, MD, MS, FAHA;
“ker, MD, FAHA: José Biller, MD, FAHA:

DAWN and I
DEFUSE 3 Micha

I Brown, MD, MSc: Bant M. Demaerschalk. MD. MSc. FAHA: Brian Hoh, MD. FAHA:
~ Edward C. Jauch, MD. MS, FAHA: Chelsea 5. Kidwell, MD, FAHA:
trial Thabele M. Leslie-Mazwi, MD; Bruce Ovbiagele, MD, M, MAS, MBA, FAHA:
_f | ’L s, Phillip A. Scotl, MD, MBA, FAHA: Kevin N. Sheth, MD, FAHA:
DANN Andrew M. Southerland, MD, MSc: Deborah V. Sun . MSN, RN. FAHA;
David L. Tirschwell, MD, MSc, FAHA: on behalf of the American Heart Association Stroke Council
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37, Mechanical Thrembectomy (Continued) COR L0E

The DA trial used clinical imaging mismatch ja combination of NMSS score and imaging findings n CTP
or (W-MIR) s ebgbility criteria %o select patients with karge anterior ciraulation vessel occhusion for treatment
with mechanical thrombectomy between & and 24 hours from last known normal. This tial demonstrated

an overall bl in function oulcome a1 90 diys in the treatment group (MRS scone (-2, 47% verius 13%;
afjosted diflerence, X3%; 95% CL 21-44; posterior probability of superiority =<0 539). ™ In [V, there were
e strokes with witnessad onsst {12%) The DEFUSE 3 trial used perfusion-cons mismatch and maximum
Core Si7e as imaging criteria %o select patients with karpe anterior circelation ecchusion 6 o 16 hours from

last sen wellfor mechanical hrombectomy. This tial showed a banefitin kanctional cutcome a1 90 days in
e treated group (S score 0-2, 44.6% versus 16.7%: AR, 267 05% (1, 1.60-4.48: Pe0u0001)." Baewit
it wvdeperdently demonalraling o e Sulbgpoaip of gatents wha med DAWN ehplbiity critera and lof B
subgroug wha ¢l not. DAMN and DEFUSE 3 are the only RCTs showing benefil of machanical Bromectomy
2 hours from onsel, Therefore, only the eligibiity criteria from thess rials should be wsed for patient
selexction. Mhough huture RCTs mary demonsirate that additional eligibity crteria can be used 1o select
patients who benesit from meckamical thrombectomy, at this time, the DWW and DEFUSE-3. elipibility should
be sirictty adhered fo in clinical practice.

Merwr, Rewised, or Unchanged

New recommedation.

See Table 0N in online Duats Sepplement 1.

reperfusaon 1o 2 modified Thrombolysis in Cerebral Infarction
[mTIC] 20 angiographic resul n marimé ekl o |
good functional clnical outcome.

Recommendation reworded for clarity from
205 Endovascul

‘Soe Table LIOMN in online Data Supplement 1
Hor orginal wording

DAWN Study

DWI or CTP Assessment with clinical mismatch in the triage of
Wake up and late presenting strokes undergoing Neurointervention

A multi-center, phase I1/Ill, prospective, randomized, oper-label, blinded outcome (PROBE) trial

Patbent AlS Subgects with the followings inclusion criteria
Trev plus medical B
Comparison ~ Medical management alone
Outcome Average weighted mRS score / proportion of good functional cutcome at 90 days
inchusion 1 il sigres and symgtoms consistent with the diagnosis of an acute ischemic
criteria
3 aswessed within 1 hour prior to measuring core infarct voky
4. Canb teveen B to 24 hours after time last known well
5 Pre-stroke mRS must be D or |
Imaging 1. <13 MCA tervitory involved, as evidence by CT or MA
inclusion 2. Occhasion of the intracranisl ICA 2 r MICA-ML, as evidence by MRA or CTA
criteria 3. Clinical imaging mismatch RAPID MR-DWI or

CTP-rCBF maps.
a 020 d NIHSS 2 10 [and age & 80 years old)
b 030 d NIMSS 2 1 e < 80 years old)
€ 31-50 cc core infarct and NIHSS 220 (& e < B0 years old)

Study Methods: Workflow

W
= o, Teeritory
CTAMRA:

CA-T andior

YL MC zimasas

DEFUSE 3 Study
Diffusion and perfusion imaging Evaluation For Understanding
Stroke Evolution

» Amulticenter, phase lil, prospective, randomized, open-label, blinded outcome (PROBE] trial

Patient AlS Subjects with the followings inclusion criteria
Intervention  Endovascular therapy plus medical management

[« Medical alone
Outcome Ordinal score on the mRS at 90 days
Inclusion 1. Clinical signs and symptoms. consistent with the dia s of an scute ischemic
eriteria stroke
2. Age 18-85 years
3. Baseline NIHSS 2 6 and remains 2 6 immediately prior to rar on

4. Endovascular treatment can be initisted between § 1o 16 hours
Inown well
5. Pre-stroke mRS must be 0 or 2

Imaging 1. Occlusion of the KCA or MCA-M1, a5 evidence by MRA or CTA
inchusion 2. Target Mismatch Profile on CT perfusion or MRI
criteria a core vohame « 70 ml

tic > 1.8
€. Mismatch volume = 15 ml

Comparison the study design and enrolled criteria

D a3
= Fhae e Thase 51 P
Saiosn Eurvpe -
Revrueting peried 8.0 1 (e Pobst 188
Laralled pastenta e " s
— trotos
N sympaams

« DEFL
than the DAWN trial except time window.

Larger core
Infarzions

SE 3 trial enrolled & broader patient population

+  62% of DEFUSE 3 patients met DAWWN eligibility criteria.

YU MC 2anaazes

“Time is Brain”

YU MC 2anaazes
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45



46

ARCS 2020 ARTERIAL RECANALIZATION IN CEREBRAL STROKE

£33 71 MEXIN 5 CHPH=HALIX] 5. 2]91%] 2020 FAIE 215

Time is brain, that is for sure

[P eT—
Time to Treatment With Endovascular Thrombectomy
and Outcomes From Ischemic Stroke: A Meta-analysis

JAMA  September 27 200 Volume 316, Number 12

Time does not explain everything !

68 consecutive patients with MCAO or distal ICAQ within 24 hours from onset
=8

Infarect volume (ml)

Time after stroke omset (hrs)

Replicated from Copen, Radiclogy, 2009

YLMC 2

1]
1]

The Grewth Rate of Early DWI Lesions is Highly Variatie and
Associated with Penumbral Salvage and Clinical Qutcomes

Time does not exp'ain Fallowing Endovascular Reperfusion
everything ! ety M Wsater, BE, Michas! My, MO M, Mnabs Ingue. MD PR Asryasl

Tiparmiad, MY, Jebn Liggens, M3 Heland Bamear. PRD. Masrten  Lansbarg. MO PRD.
Staphanis Kamp, B8, Grsg Zsharchul. 480 PHO. Mistes. Siesks, Ph, Grageory W Alsers. MO

/ = Initial DWI growth rate for
m the 63 patients with known
time of stroke onset.

= Qverall, madian initial
growth rate was 3.7 mbhr,
from O mithr to 117 mifhr.

Baseline DWI Volume (mi)

0 2 “ 0 . 1 12
x
Time between Symptom Onset and Baseline MRI (hrs)

YL MC Zounasas

+ The status of collaterals
: the most important factor
in differentialing fast progressors' from ‘slow progressors

YL MC Zounasas

Time does not explain everything !

+ The aim of reperfusion therapy

: to reverse ischemic process by salvaging the penumbra, limif the final infarct size

+  Currant selaction criteria for reperfusion therapy use strct time windows.
* This is based on the assumption that
: the ischemic process evolves in time is similar in all individuals

a physiological rather than chronological approach to patient selection

YL MC 2umasss

Comments and Opinions

Late Window Paradox
Gregory W. Albers, MDD

Samal, 20893871, DoOH: 1SS TROKE AR 17009050,

YL MC 2umasss




Session II. Acute Ischemic Stroke in the real World (Controversies in Endovascular Stroke Treatment)

Larger Benefits With Later Treatment
(Late window paradox)

£

e
£3
g
g%
3 ol
: n
iz
E
a
HERMES DAWN « DEFUSE 3
Early Window Late Window

Erdavasculsr 8% am

+ Absolute increase in mRS of 0-2
19% early window vs 32% late window
(P=0.006, Braslow-Day tast)

YU MC 2uamanas

Ischamic Core Vodume (ml)

Variable growth rate of early DWI lesions

EXTEND-IA;
5 SWIFT PRME [

1 . 0 i 0 E]

Time between Sympiom Onset and Thrombectomy (hrs)

® DWI growth rates in patients with MCA or ICA occlusion

(D) Rapid early growth rates (red zone) : ~20% with growth rates of 15-100mL/h

@ Intermediate growth ; =30% with growth rates of 3-10mLh

3 Slow growth (green zone) © ~50% with very high rate of stable DWI volumes
during the early hours after stroke

YU MC 2uamanas

Late Window Paradox

E§
Eg S0
Ew
i
&
‘e e 25
2
£
E
L]
HERMES DAWN « DEFUSE 3
Early Window Late Window
Endovisculs BN am

® Very poor outcome in control groups in these late window trials

@ No IV-1PA therapy (with 35~40% reperfusion rate)

@ Eventually, the collateral circulation fails and infarcts evolve into the
region of critical hypoperfusion in these control groups with large volume
of tissue at risk

YU MC 2ranacss

Explaining the Paradox
by Understanding Stroke Evolution

« @ substantial percentage of patients with LVOs have very slow growth of the
ischemic core for up to 12 hours or longer.

* Although some fortunate patients never develop a large infarct despite a
persistent large artery occlusion
: the vast majority of the slow growers with LWVOs will eventually develop an
extensive infarction

«  Typically takes 3 days for the maximum DW/ volume to be achieved in
non-reperfused patients.

= Therefore, late arriving patients with LVOs and small infarct core volumes.
can have extremely robust ireatment effects.

YU MC 2ranacss

Late Window Paradox

+  Only a minority {probably <10%) of these patients have collaterals
that are adequate to assure a favorable outcome in the absence
of reperfusion

+ The bottom line is the absolute benefit was larger in the late window studies.

YL MC =amnass

Neuroradilogy (2015) 61:115-117
htsgns/fdoion 10, 1007/500234 008 11 121

Treatment of ischemic stroke beyond 3 hours: is time really brain?

Ribdiger von Kummer '

MNeurons can tolerate CBF below 10 mif100g/min for a maximum of 30 min,
and can survive ischemic CBF values abowve 18 mili100g/min for an
indeterminate period of time.

Modern brain imaging with OW/ and PW/ confirmed these findings in

IS patients showing no infarct growth and persistence of penumbra
over 24 hours,

YL MC =amnass
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Is time really brain ? I Is time really brain ? I

+  Time does not mean progressive loss of brain tissue after each IS, and + ltis believed that in the presence of LVO and severe neurological deficit,
there is a stroke population that can recover with arterial recanalization and a small core is usually associated with a large area of tissue at risk
restoration of blood supply far beyond 3 hours. {penumbra), with small core being the strongest predictor of favorable

outcome following reperfusion therapy.

+ The pathological conditions that enable or inhibit benefif from reperfusion
therapy are still widely unknown. + Safety concerns remain and are likely to represent the main reason why

physicians are reluctant to treat patients beyond 24 h.
= And the question which LVO sirokes should not be treated remains
unanswered,

+  Device, technique, Indication. ..

yuMmc ﬂ“&% yuMmc ﬂ“&%

Endovascular Treatment of Acute Ischemic Stroke May Be No Time Window Limit

Safely Performed With No Time Window Limit in
Appropriately Selected Patients — -
Alex Abou-Chebl, MID e Tty Lot vt "
e anad won.
wrpose—The windhre for acebe ischemic stroke ingra-arterial therapy (IAT) is <26 hours, P e e L

which s hascd o phasmaclogical (hmestolysss withoat penumbeal smging. This stafy was condicad b determse s WA W AR BT .
Munum:mummmurmwp«n:: umm‘u:;::c R " [e—— + This study showed that

et paticrt was rov were selociod J— . ;

IAT buscd o the presence of perfusion mismaich using CT pefusbon or MRl rogandless of simoke duration. - T s multimodal IAT may be safely used to

Thenmbolytics were minimized afler & howss i f3vor of Mechanical embolecsomy of angloplasty = sicaing. CAICCmEs Leee e e o treat patients who present beyond the

(National Inssitetes of Mcalth Stroke Scale, modified Rankin Scalc) were asscsed by indepoadent examiners. . . . : : . T

A multivariate analysn was performed S compare those rratod <6 hosns {carty ) with those tncabod =6 Bours (labe ) DarmSOmEE G137 ES8 M A traditional 8-hour time window if they are
s o i tersensee of (ST wapacihody, Tioobelyss Ia hlyocardal o selected based on the presence of

mean i L4216 hoars and 1862 16.0 howrs, ysis In Myscaniai ) ;

Teshomia 2 or 3 recanaliation was achicvad in S8% carfy and £5.7% late pasionts (P 1.0), Itracorctal hemorthage i rfusion mismatch.

occurred in 15 5% oversll, in A% of the exrty md 9.5% of the lae - WELN RN DN O

paticats (P=1.0p. Thany-day moriality was similar (29.4% verous 23.8%, P=00650). A1 3 months, 41.2% and 429%, . S amm et

respoctively, schieved & modifiod Raskin Scale <2 (#=0.902). Only presenting National Institutes of Health Stroke

Scale wam i prodisior of modified Rankin Scale =2 (OR 07944 95% C1 068 12 0.92), P=0,009) s desth {adjunted OR

1LI909%% C1 104 10 1.59], P=0.019) - N
Gonclion—in aypmprialy sl Flct, AT fo v chemic ke can b ercemed sl sgastssof * Inappropriately selected patients, IAT for

siroke daration. The concefd of an acebe ischeric roke tncabment wii AT sl be re-crabusiod with @ arm afely reg:

clasical sl selecting patients with perfuscn mismasch.  (Sinabe, NIRAIISG-2000) '::i::zbe p:: ed s ardless of

yLMcC ﬂ"&% k yLMcC ﬂ"&%
I l Effect of time-to-perfusion on clinical outcom I

based on collateral state

CLINICAL AND POPULATION SCIENCES

Endovascular Thrombectomy for Acute Ischemic
Stroke Beyond 6 Hours From Onset
A Real-World Experience.

“Time clock™
Sokn 2B Ay T (uniform criteria)

&

“Tissue clock”
(indivisualized criteria)

CONCLUSIONS: Thes! 5L 15 that in patients with large vessel ooclusiond
endovascular treatment

A
e o from e omaet

AJNR Am ) Neuroradiol 36:495-500  Mar 2015
Hwang  Mar 2015 waw.ajnrorg
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Tissue-clock
(indivisualized criteria)

* In AlS due to emergent LVO, target mismatch may persist after the
traditional “time-window™ up fo 10 days.

+  EVT decided upon the “tissue-clock”™ may be feasible and efficacious.

+ RCT based on only the “tissue-clock” is warranted.

YU MC 2uamanas

EVT appears to benefit patients

with large core and large mismatch profiles
(Baseline infarct core = 50 mL)

Table 2.

Geuater Than 50 mL*
L. Cantron
Outcome ins 38 in = 28) Palse
Pyl estons207) T *#  Figure. Functional ! tho Score
[ th Ichemic
Hemecrasiectomy ith & 21y 16 ng
Core »50 mL on Computed Tomagaphic Perfusion)
-;—ﬁ - : s Score
Ll L] 1 2 3 @ Oses

(-3 11 46 7 oy n - L] L el

4 AT 407 B

56 sorwoy s oo (NIIEITST] -
B0-d Mortality 1 11 (48 75 | . .

Shift anatysis by Wikoowon sigred rank test. P s 04
JAMA Newrobogy  January 2017 Vedurne 74, Number 1

Strategy proposal of patients with LVO
with late window

+ Find patients who are likely to get worse
- internal borderzone infarction
- poor collateral
- severgly decreased perfusion

+ Check the patients often (NICU, Stroke Unit)

YU MC zananas

2018 Guidelines for the Early Management of
Patients With AIS warned the overuse of EVT

i1 taacioemy [LofBrased],
7.1 selectid pabants WEh AIS mTSn 65 15 Bours of Lt known

o DEFUSE 3 sligibiiRy cillerta, mechanical Ihrombeciony Iy
recommended

B in selected pabienis with AIS mifiin 15 %o 24 bours of krsf known

ot
DM wigitaty criteria, mexhancal thrombectoemy is reasonatle.

™ WSS scon CTF | S Tabke 100 In oot Supgarnant 1
o PW-MED s ity creberia b crTulaton fratment
Uisy e setween norm. This raf demonsiryles

a0 owerall bt i Aancion culcame a8 5 s i1 B beatment (o (MRS scon -2, 45% verss 1%,
Aettad Orance. XT%: 29% C1 2144 foalefior prObACty of enonty -0 06, I DAWN, Teea were

ew shokes with The DEFUEE

con e 1 SEERn 6 1 16 DU rom
st own wed For mectanica Ths 50 Gays
e st g RS scoe 0-2. A4 verses BTN AL 2. 9% (3, 18044k P 031).™ Rumsa
s oeperdenty Toe mbgraum of paects me e
Sabgroug who 3 ot CVONM and DEFLSE 3 e s anly ACT3 showing Denedt of mechanical rombeciomy
6 Fours o ol Pherefore. oy T eIty crilers Teom one o e ol of Dese Fiak k] b e
o puItent ssecton ]
seoct s e,

e o SCRY Mnd 10 10 CINICH ractce

YU MC zananas

Conclusion

*  SAVE THE PENUMERA

Although RCTs remain the gold standard in the assessment of intended
effects of interventions, observational studies can be useful for providing
important information under everyday circumstances.

YL MC =amnass

REPERFUSION +
PENUMBRA
SALVAGE

ON-REPERFUSION
+ NO PENUMBRA
SALVAGE

BRAIN 3017 140 516-526

- Fdropethram;aweeiiof life !

Each “min” of gariier onset-to-treatment time: resulted in
saving of 4.4 di ty-freo days after stiroke (1.3-7.5 days).

YL MC =amnass
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Recent trends for AIS (Review of articles)
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Session lll.
Luncheon Seminar on Intracranial

Atherosclerosis (ICAS)

Pathophysiology and risk factors of ICAS in Asia

Imaging and diagnosis of ICAS






Session lll. Luncheon Seminar on Intracranial Atherosclerosis (ICAS)

Pathophysiology and risk factors of ICAS in Asia

Pathophysiology & Risk Factors of
Intracranial Atherosclerotic
Stenosis(ICAS) in Asia

Contents
+ Atherosclerosis
+ Pathology in ICAS
+ ICAS in ischemic stroke

» Risk factors of ICAS

J oy
defdn T E = » Conclusion
Atherosclerosis
i A di in which th
AtherOSCIeros|s isease in whic e

inside of artery narrows
due to the build up of

plaque
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Atherosclerosis

of Plague

plaque

+ Original three components
1) cell
2) connective tissue extracellular matrix
3) Intra- and extracellular lipid

+ In advanced, it was complex with
calcification & hemosiderin deposition

+ Vulnerability of plaque

Stable plague Unstable, ruptured plague

. c_{ Larpe lipid core

(| Thin fibrous cap

Fig, 3.
Schematic overview of a stable atherosclerotic plaque (left) and an unstable atheroselerotic
plaque (right). With permission [92]

( van Lammeren GW et al Atherasclerotic plague bio-markers: beyond the
horizon of the vuinerable plaque. Curr Cardiol Rev: 2071, 7.22-27. )

Plaques awocisted  Plaqees ol asociaied - 95% confldener
with infarct {n - 46)  wilh infarct in - 65, interval

e @D

( Chen XY et al. Middle cerebral artery atherosclerosis: histological
comparison between plaques associated with and not associated with
infarct in @ postmortem study. Cerebrovasc Dis. 2008 25:74-80. )

pical features of plaques associated and not associated with infarcts in the MCA termtory. With

ICAS vs ECAS
on pathology
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Itrncoanial acterien Exteacrarial arteris

MH.
CuZn 500|

Caalase

- vasctarmosh
SN IO o fanie Sces @ Vs vatorsn

o i ghycocatys = T punctions |

Fig. 1.

M:jor structural characteristics of intracranial and extracranial arteries. Intracranial arteries
tend to be muscular arteries with a thin media and adventitia, few elastic medial fibers,
thicker and denser internal elastic lamina (IEL), and lacking external elastic lamina (EEL)
and vasa vasorum, With permission [91].

Autopsy Series during 1960s

« Atherosclerotic changes started from 1t to
2d decades and progressing with age

+ Advance atherosclerotic lesions were almost
non existent up to 4t decade

+ Relatively linear progression in ECAS

* Late onset of ICAS d/t higher level of
antioxidant enzyme in intracranial vessel at a
young age

Autopsy Study

+ Occurred later & was less severe than aortic
or coronary lesions in Japan, a nation-wide
autopsy study in 1988 (Tmonths ~ 39yrs. old)

(Tanaka K et al A nation-wide study of atherosclerosis in infants, children and
young adults in Japan. Atherosclerosis. 1988 72:143-156. )

+ ICAS was more severe in Hong Kong Chinese
than ECAS, that shown in Japan and white
population

( Leung SY et al. Pattern of cerebral atherosclerosis in hong kong chinese. Severity
in intracranial and extracranial vessels. Stroke. 1993 24:779-786. }

Autopsy Study

+ Mainly early lesion(63%) & a few advanced lesion
(15%)

( Ritz K, et al. Cause and mechanisms of intracranial atherosclerosis, Circwlation, 2014 130:1407-
414 )

« Macrophage infiltration was relatively low

( Nanwla 4 et &l Histopathologic characteristics of atheroscleratic coronary disease and
implications of the findings for the imasive and detection of vulnerabile plagues. S
Am Coll Cardiol. 2013 6T:1041-1051.)

= Hemorrhage, ulceration and calcification were less
frequent

{ Moossy A Cerebral infarcts and the lesions of intracranial and extracranial
atherosclerosis. Arch Neurol 1966 14:124-128 )

Distribution of atherosclerosis
in autopsy Study

* In American & European
ICA > VA > BA > MCA > PCA > ACA

* In Asian
MCA > ICA > BA > VA > PCA > ACA

+ In all cohorts
cerebellar & communicating arteries were
rarely affected
ICA, from cavernous Seg.
BA, upper & lower regions

Intracranial atherosclerotic
stenosis (ICAS)
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Intracranial atherosclerotic

stenosis (ICAS) Epidemiology
+ Major cause of ischemic stroke . Stroke associated with ICAS
5 ~ 10% in white
+ Associated with high risk of recurrent 15 ~ 29% in black

stroke (up to 25~30% within 2yrs in China . .
up y ) 30 ~50% in Asian

* Higher prevalent in Asian, black,
Hispanic & Indian than Caucasian
populations but the causes of racial
differences remain unknown

Mechanism of stroke in ICAS

* 3 major hypothesized mechanism
1) hypoperfusion
2) artery-to-artery embolism

3) plaque extension over small Hypo perfu sion

penetrating artery ostia
(branch atheromatous disease)

+ Combination of theses

F/ 76

« Progressive Rt-side hemiparesis
(upper >> lower) for 3days

« DM
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F/ 55
« Lymphoma =» Chemotheraphy
Artery' to Artery - Rt. Hand motor weakness after
embOIism chemotheraphy (4days later)

« Thrombocytopenia (50 ~33K)
& D-dimer; WNL
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BTCD Studies : (TCD Monitoring for 30MIN]

For the TCD embaolus detection, evaluation of the recanalization or occlusion
of the MCA, or additive effect in the thrombus dissolution, the right and left
MCA main stems were simultaneously insonated through the temporal

and, For all studies, the same transcranial pulsed Doppler
ultrasound device 1 2-MHz mu ucers was used, The following
definition for microemboli was used: typical visible and audible

(click chirpwhistle), short-duration, high-intensity signal within the Doppler
flow specturm with a time delay in the two channels within each side.
Complete occlusion was defined by absent or minimal TCD signals, partia Bra nc h
acclusion by blunted or dampened signals, and complete recanalization by
normal or low-resistance stenotic signals implying unobstructed flow distal to

any residual lesion. atheromatous disease

MResilt :
There are some microembolic singnals during TCD monitoring

Lt-3(118) Rt-0

W Conclusions

ERecommendation :

M/ 64

* Lt-side hemiparesis

« HTN, DM, MetS

Risk Factors




Risk factor (Age / Sex)

« More prevalent in old age than ECAS
(decreased antioxidant level with age)

+ Sex ;: M>F but controversial
(more perevalent in women < 45yrs)

Risk factor (Diabetics mellitus)
« strong risk factor

« ICAS > ECAS

( higher level of antioxidant in intracranial vessel,
depletion of antioxidant level d/t metabolic syndrome )

The incidence of DM is more frequent in western

In Asians,

lower body mass index, a younger onset age, and a higher visceral adipasity

2 increased fatty acid influx to the liver, altered adipakine production, fatty liver, and
insulin resistance,

< Excessive insulin resistance may lead to increased vulnerability to free radical toxicity,

preferentially affecting intracranial arteries

Risk factor (smoking)

+ ICAS — ECAS

« Mare correlated with ICAS in younger

men ( well not known but deletes antioxidant
enzyme level)

Session lll. Luncheon Seminar on Intracranial Atherosclerosis (ICAS) +H——

Risk factor (Hypertension)

« strong risk factor

« ICAS > ECAS d/t more vulnerable to
hemodynamic stress

(smaller diameter, thiner media &
adventiria, fewer elastic media fiber)

Risk factor (Hypercholesterolemia)

« |CAS < ECAS (the anly convention risk factor than ICAS)

« An inheritent resistance to the toxic
hypercholesterolemia effects in monkeys
and rabbits following an atherogenic diet

Risk factor
(Metabloic Syndrome(Mets))
« Complilation of risk factors, abdominal
obesity, elevated triglyceride level,

hypertension, and impaired fasting
glucose level

+ |[CAS > ECAS in eastern & western
population
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Risk factor

(Metabloic Syndrome(Mets)) Risk factor (vascular tortuosity)

» associated with insulin resistant & * Increased vascular tortuosity
vulnerability to oxidative stress 1 = local turbulence & abnormal shear
stress in vessel wall
* Resistin 1; LDL-chol. uptake 1 => generation of athwrosclesis
» Adiponectin |; a protective effect against » ICAS = ECAS

atherosclerosis | (ApoAl |, ApoB/ApoA t)

» Assosiated with vascular elastin & elastin
+ Obstructive sleep apnea metabolism (it seemed racial difference)

(BJ Kim, et al. Vascular tortuosity may be related to intracranial

RS ki et 2l Vaerular tartuaeity [ated b ; ")
(BJ Kim, et al. Vascular tortuosity may be related to artery atherosclerosis Research. 2015; 1081-1086)

intracramial artery atherosclerosis Research. 2015 1081-1086)

R, ety s v s WA In conclusion
( Why tortuosity? )

+ Independent risk factor, except age

+ Associated with atherosclerosis frequently

« Higher degree atherosclerosis is not associated
with increasing tortuosity over-time

+ Vascular tortuosity in ctMCA was detected in
patients with symptomatic MCA disease but not
in pICA lesion even if risk factors were similar

(B Kim, et al Vascular tortuosity
o may be related to intracranial artery
. atherosclerosis Research. 2015 1087-

A e et 1086) + Small caliber of pMCA is independent risk factor
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Conclusions
of ICAS lesion in Asia

+ More prevalent

+ Late onset

+ More early lesion

+ Hypertension, DM, MetS

+ Hypercholesterolemia (An inheritent resistance
to the toxic hypercholesterolemia )

« Contamination with non-atherosclerotic
disease (esp. in younger, female patients)

+ Ethnic difference to DM & MetS

Conclusions
(more prevalence of ICAS lesion in Asia)

+ Higher antioxidantive enzyme level in ICA
> late onset

+ Depletion of antioxidante level in DM,
Mets patients (racial difference)

* More vulnerable to hemodynamic stress in

aging process, HTN, vascular tortuosity
(d/t small caliber, thin media & adventitia, fewer elastic fiber in media)

* More non-atherosclerotic lesion (eg. MMD)

|7
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Location of cerebral atherosclerosis:
Why is there a difference between
East and West?

Jong § Kim, Yean-Jung Kim, Sung-Ho Ahn and Bum | Kim

Abstract

Ity sl AEhrOACherDU 8 W PREvERL in ALk Sttt wher ki extriorinl stherceckencis i mere oo i

izl from wetern counerier. Tha reaton dor this dicrepancy remain usknown W redewsd the redsan
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bavel than extracranal artevies ané may be more wilnerable 1o rik factors for astioridare Sepletion (65, metabolc
syndrome bl dabetes melltus). Intracranal arteres mip be vulherable 1o fictors Msocined with Streid
(.. sdvanced, saburetaining Fypertension and arteral toruosty) beciuce of 3 smaler damecer. thinner meda and
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gnosis of ICAS

Imaging and dia
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Session IV.
Management of Intracranial Atherosclerosis

Medical management of ICAS 0I5F (SHrh)

Endovascular mangement of ICAS with large vessel occlusion FEE (B

Surgical mangement of ICAS Z|MZ (ZS|h)
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Medical management of ICAS

~
o)l 4d
stait) ZE A AZelnt

Risk factors of Atherosclerosis

Medical Management of .

+ Increasing age = HTN » Obesity

Intracranial Stenosis - Mle « Dysipidemia « Pyl nacivty
» Genetic abnormalities - D » Stress
* Smaking = Lipoprotein (a)
Jong Young Lee, MD, PhD. « Inflammation
= Aleohol

» Hyperhomacysteinemia

Managements for ICAS SAMMPRIS, 2011

*First Off, medications fOI' |CAS Medical Vs, Medical + Wingspan
» The lesson in SAMMPRIS trial TiA or ischemic stroke within 30 days

pod Symptomatic 70-99% intracranial stenosis
015 wmnnz™? DAPT for 90 days

« Antiplatelets

 Antiplatelet Vs. anticoagulant 0.10 Medical-management  Stopped early because 30 days rate of
group stroke or death was higher in stenting
* Mono, Tx. Vs. Dual Tx, 0.05 Broup
* Statin 0.004 . r . . )
+ High Intensity Vs. other intensity o 3 3 9 12 15

n
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Aggressive management of ICAS

« Medical managements in SAMMPRIS trial
+ 90 days Dual Antiplatelels{ASA +clopidogrel)
+ High dose statn [Rosuvastatin 20mg to $0mg)

« Aggressive risk factor approach in SAMMPRIS trial

+ Systol; blood pressure =140 membg
= %130 menHg il diabetic

* LD cholesterol <70 mgfal

+ Spcondary targets
+ Non-HDL cholestorol < 100mgidL, HBATC < T.0%, smaking cossation
+ Waeight management, BMI < 25kg/m?; # initial B > 27 kg! m, 10% weight lass
- Physical ctivity: Moderate inensity actwities. at least 3 tmes por weok for 30 minutes

Antithrombotics

1960s, + Anticoagulation
« Anticoagulation with warfarin

» severe occlusive disease in the VB artery and recurrent
ischemic stroke despite antiplatelet treatment

Stroke 19776150175

Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease
* 50 to 99 % stenosis
* N=569
* Mean FU of 1.8 Yrs

N Engl J Med 2005; 352:1305-1316

Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease

e | By sl By ol P 1

L —
N Engl J Med 2005; 352:1305-1316

Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease

§ ‘,_J_'_'_‘_ -
i”,g.—_/,—'—'
T D T
-
[— sk
— - owm w ow ow ow
—_— S m oW omow

LS

~M Engl ) Med 2005; 352:1305-1316

Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease
* Warfarin is not widely used
= not more effective than aspirin and a high risk of bleeding
2001 EFFECTS OF CLOPIDOGREL IN ADDITION TO ASPIRIN IN PATIENTS WITH
ACUTE CORONARY SYNDROMES WITHOUT ST SEGMENT ELEVATION

Th Cuomooomes m Usstas Asceus, 10 PRevins Recumsnt Evests Tral Imesnaatons®

2002 Early and Sustained Dual Oral Antiplatelet Therapy
Following Percutaneous Coronary Intervention
A Randomized Controlled Trial

W Engl ) Med 2001; 345:494-502
JAMA 2002:288(19):2411-2420
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Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease
* Warfarin is not widely used
* not mere effective than aspirin and a high risk of bleeding

+ ASA only Vs. Dual antiplatelet
+ If ASA alone in symptomatic ICAS
» Annual rate of recurrent stroke: 4-19%

Journal of Stroke 2017,1%31261-270

Antithrombotics

2005 « Warfarin-Aspirin Symptomatic Intracranial Disease
* Warfarin is not widely used
* not mere effective than aspirin and a high risk of bleeding
Dual Antiplatelet Therapy With Clopidogrel and Aspirin in
Symptomatic Carotid Stenosis Evaluated Using Doppler
Embaolic Signal Detection

The Clapidogrel and Aspirin far Reduction of Emboli in Symptomatic
Caratid Stenisis (CARESS) Trial

Clopidogrel plus aspirin versus aspirin alone for reducing
embolisation in patients with acute symptomatic cerebral
or carotid artery stenosis (CLAIR study): a randomised,
open-label, blinded-endpoint trial

=

Antithrombotics Antithrombotics
. CARESS ;
A to A embolism [ Meta-analysis of L ] i e 0
Cortha ety “ Mtk et
. two studies - o L s
A7 o pees - i
Microembolic signal 3% e - s
MES detection
———
e . -
e - o we .
..... — -
e e ] [ N —
e as s ety sz -
. . e
WS MES dsmecten S decticn
: Y : 12 1 oo 240 Circulation 2005:111:2233-2240
LANCET MEUroL U 10 May s saas-97, Lancet Neurol. 2010 May,9{5k489-97.
Antithrombotics Antithrombotics
Meta-analysis of CARESS CLAIR
two studies Dot ey Mantbecser Dualthecspy Monothecspy
Oittes =51 B-56 {8 (n52)
DowingUsuesn | wigh oy bimwcing 09 )
e " w B I —— Lis-Perenlaning bisecig L a |mu-¢na; ° °
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Circulation 2005111:2233-2240.
Lancet Neurol. 2010 May 9(5)489-97.

Circulation 2005111:2233-2240.
Lancet Neurol. 2010 May 9(5)489-97.
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Dual antiplatelet therapy in stroke and
. . . . . ICAS
Antithrombotics, Dual antiplatelets Antithrombotics ..., o cines
Taz ik
MATCH, 2004 CHARISMA, 2006 CHAMCE, 2013 FOINT, 2018
i s e [ e
= (mﬂ — e wgm ::- ey PR~ 45— R P~ R
Py abtenrs monrame, ks ram wan anam amn <
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LIC) Gl it i anm om om = oae
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Efficacy and Safety of Combination Antiplatelet Therapies
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Risk factor control

Relationship between risk factor
and vascular events in the SAM
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Neurclogy® 2017,88:379-385

PACE score for Physical activities

2 PACE Qs

1 Mo reqular vigorous or moderate exercise now, and not start in the nest &
months

2 Mo regular vigorous. or moderate exercise now, but think of starting in the
next & months.

B Trying to start daing vigorous or moderate exercise, but not regularly

4 Vigorous exercice less than 3 times per week (or) moderate exercise less
than 5 times per week

5 30 minutes a day of moderate exercise 5 or more days per week for the last
1-5 maonths,

] 30 minutes a day of moderate exercise 5 or more days per week for the last
6 months or more,

T Vigorous exercise 3 or more days per week for the last 1-5 months

8 Vigorous exercise 3 or more days per week for the last & months or more

Risk factor control [ wemmmm e s
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Risk factor control

* Medically Treated Patients in SAMMPRIS and WASID
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Risk factor control

« Medically Treated Patients in SAMMPRIS and WASID

SAMMPRIS ENgible WASID
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Risk factor control -

- .-’f
+ ICAD under Modern Medical Therapy f
+ aspirin 80mg and clopidogrel 75mg £ .."l
Total of 4 weeks, followed by aspirin 80mg/day g ; F"l
+ Statin, lifestyle modifications g ll."
1. LDL level < 70 mgidl b —
Il HbAlc < B.5%

lil. Systolic blood pressure < 140mmHg
IV, Abstinence from smoking

[————
FAGURE 1: Cumalative requency curven of the sagiograpbic
wvssoms, [Colos Bgpre con be viawed in the anlins istus,
hich i svisdasle 51w 3o sy )|
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Risk factor control

« ICAD under Modern Medical Therapy
+ aspirin 80mg and clopidogral 75mg
Total of 4 weeks, followed by aspirin 80mg/day
+ Statin, lifestyle modifications
1. LDL level < 70 mgidl
HbAlc < 65%

ges %
Regression (stenosis reduced =10%)  49%
CQuiescence (stenosis same or £10%)  43%
Progression (stenosis increased >10%) 8%

ANN NEUROL 201577478466

Risk factor control-Blood Pressure

Helationship Between Blood Pressure and Stroke
Recurrence in Patients With Intracranial
Arterial Stenosis

chac 1. Lyna. WIS S Chaturinch, MI3,
S Y W

Circulagion. 2NT; 115:2969- 2978,

Risk factor control-Blood Pressure

Relationship Between Blood Pressure and Stroke
Recurrence in Patients With Intracranial
Arterial Stenosis

Tamgn 8 Tavam, M, Choorge ot
Mare Chammraiiz. M €

Tabie 2. MR and 99% 0y According 1o
and DI fof Amy Bcheesic Strole and Stroke lh'm

AA: Wikl Unactisted Adjaited
. i s

i I

Stk in Terriory Stk in Termiory
Biod Pressare,  Sample  Eveshs, W L
mmtg Sren moM @SR O) P L] »
=
=8 un  Im
120-138 MWW LAMAAE 0580 1IN 0T
140-159 ne mOM @D 0T GARE-2E e
=180 W OUEN ATRA-EER 00 3S(L-MY 000
e
=T M um L -
st el s i ot o, L2 e MM Z204-38 00N 2I03AR  wos
ot g bl tsians Cotupiat =60 M9G8 I507-TH 00000 SIR1-124 G0

Circulation, 2007;115:2969-2975.

Risk factor control-Blood Pressure

Association of Systolic Blood Pressure with Progression
of Symptomatic Intracranial Atherosclerotic Stenosis
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Risk factor control-Blood Pressure

Association of Systolic Blood Pressure with Progression
of Symptomatic Intracranial Atherosclerotic Stenosis
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BP reduction in acute ischemic stroke

Maodest blood pressure reduction with valiartan i aoste ischemic stroke: a
sgn Libel, P
O, g o WU Kb S o, Do W3 K. o s Pk
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s

BP reduction with valsarian within 43 h after vl -4
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BP reduction in acute ischemic stroke
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Risk Factors Associated With Severity and Location of  Table 1. Comparison of Vascular Risk Factors at Stdy Entry
Moderase Stenoies

Risk factor control-Cholesterol
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Risk factor control-Cholesterol

Risk Factors Associated With Severity and Location of  Table 1. Comparisen of Vascular Risk Factors at Stdy Entry
Intracranial Arterial Stenosis Between Putients Witk Severs and Moderate S3encses
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Risk factor control-Cholesterol

A Comparison of Two LDL Cholesterol Targets
after Ischemic Stroke

M=3760
Caucasian (French) and Asian (Koreans)

« stroke in the ous 3 months or a TIA
withir the previous 1 SEF“

LDL target <70mgy/dl Vs 90-110ma/dl

All had cerebrovascular or coronary-artery
atherosclerosis

N Engl J Med 2020;382:3-19.

Risk factor control-Cholesterol

A Comparison of Two LDL Cholesterol Targets
after Ischemic Stroke

s, LA Cha. . Do, M. Gircesd

N=3760
Caucasian (French) and Asian (Korea

i« stroke in the ous 3 me
AR TR

LDL target <70mgy/dl Vs 90-110mg/

All had cerebravascular or coronary-
atherosclerosis

N Engl J Med 2020:382:9-15.

Plague stabilization-Statin

Intensive Statin Treatment in Acute Ischaemic Stroke  rabe 2 Laborasory and H-MRI changes
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Plaque stabilization-Statin #*

Intensive Statin Treatment in Acute Ischaemic Stroke HY
Patients with Intracranial Atherosclerosis: a High- =
Resolution Magnetic Resonance Imaging study
(STAMINA-MRI Study)
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Atherosclerosis in CV risk-free
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Normal LDL-Cholesterol Levels Are
Associated With Subclinical
Atherosclerosis in the Absence of
Risk Factors
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Summary of Medical management

* Medical management of ICAS
+ Standard Treatment
+ Optimal antiplatelet therapies and lifestyle modifications
+ Antiplatelet medications

« Additional risk reduction on top of medical treatment consisting of BR, blood glucose,

cessation smoking
+ Aggressive LOL reduction with high-cose stating
+ Physical activitios

+ Ewven if CV risk-free, LDL chol |is indep tly associated with the
presence and extent of early systemic athercsclerosis.

Session IV. Management of Intracranial Atherosclerosis

19

li



80

ARCS 2020 ARTERIAL RECANALIZATION IN CEREBRAL STROKE

LE3

WS HEXIA B CHO[H X 2 2189 2020 FAH NS

Endovascular mangement of ICAS with
large vessel occlusion
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Surgical mangement of ICAS
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Case Presentataion 1
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Case Presentataion 2—Periprocedural vessel injury
complication during late—window thrombectomy

o
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SR E2HE dE el

Background: Recent studies such as DAWN, and DEFFUS 3, demonstrated that the benefits of
endovascular therapy inthe extended time window in patients with anterior circulation large vessel
occlusion ischemic stroke and favorable imaging profile, and 2019 Stroke guidelines suggested
that mechanical thrombectomy with a stent retriever is reasonable in selected acute stroke patients
within 6 to 24 hours. We report a case of complication that occurred during thrombectomy in a late

time window.

Case Description: A 60-year old man presented with left side subjective weakness 1month ago.
However, recently his symptoms were aggravated even though taking dual antiplatelets. MRI
shows embolic infarctions with ICA occlusion and perfusion —diffusion mismatch. The trans-femoral
cerebral angiography (TFCA) identified near occlusion due to multiple thrombi, and mechanical
thrombectomy was performed immediately. Several attempts of mechanical thrombectomy with
a retriever stent were unsuccessful, and CCF occurred due to damage to the vessels in the
cavernous segment during the procedure. Multiple stents were successfully placed in the lesion,
and CCF and ICA occlusion were resolved simultaneously. And the patient’s symptoms were
recovered.

Conclusion: Mechanical thrombectomy may be attempted in patients with a late time window, but
it needs to pay attention to complications such as vessel injury during the procedure.
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Case Presentataion 3—Interesting case of
mechanical thrombectomy in PSSH
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Initial PWI

Thrombectomy ? Where?

« Acute MCA infarction ¢ D/P mismatching
-> MCA thrombectomy ?

+ But maybe chronic occlusion.MCA &
Acute A1 occlusion

-> MCA-STA bypass?
Or -> ACA thrombectomy? =R

o2 s
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Post op
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Discussion

Distal Thrombectomy for Acute Anterior Circulation
Stroke with Chronic Large Vessel Occlusion
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Case review
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Initial MRA Mechanical thrombectomy

Post op N.ex POD 1 CT

« Door to Puncture time: 1A|ZF 1382
+ Puncture & recanalization time:49&

« Near alert
» Mild dysarthria

* Lt. hemiparesis G4+/G4+
N enEEgEd

POD 2d DWI POD 2d PWI
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POD 5d CT

Discussion

* 48yr / motor G1/G1

—>1f | can do very fast & successfu
if not ?

« Maybe can recover

| MT or

+ Maybe not to do decompression

+ Maybe make hemorrage

[y o2 zops
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Discussion
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* D/P matched total MCA infarction
« NIHSS 11 / motor G1/G1

« MT? or Decompression?

[yo12 2o

s i

Discussion

« Still | don't know should | do
thrombectomy for D/P matched patients.

« But, if Young & arrived earlier & poor Px.

« How about doing thrombectomy very
fast. jyoazgge
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Case Presentataion 4

MCA Occlusion with ICA Dissection
Case 1. 58 Yr / male. Crossfit activity

Case 2. 70 Yr / female. C2 fracture

Cervical trauma would induce ICA dissection
Carotid stent with mechanical thrombectomy would be the treatment

Should take attention for thrombectomy stent with carotid stent
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Suture-Mediated Closure System

10 MILLION+

REPAIRS'

DON’T
JUST CLOSE.
REPAIR.

tJanuary 2020 Finance Report. Data on file at Abbott

*On Nov. 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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Renexin (2

Cilostazol 200mg,
Ginkgo Biloba ext. 160mg
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The FRED®and FRED®Jr. system may also be use h embolic coils for the treatment of intracranial neurovascular lesions




