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Endovascular recanalization therapy (ERT) has been a standard of care for patients with acute ischemic stroke due to large
artery occlusion (LAO) within 6 hours after onset since the five landmark ERT trials up to 2015 demonstrated its clinical

benefit. Recently, two randomized clinical trials demonstrated that ERT, even in the late time window up to 16 hours or 24
hours after last known normal time, improved the outcome of patients who had a target mismatch defined as either

clinical-core mismatch or perfusion-core mismatch, which prompted the update of national guidelines in several countries
Accordingly, to provide evidence-based and up-to-date recommendations for ERT in patients with acute LAO in Korea, the

Clinical Practice Guidelines Committee of the Korean Stroke Society decided to revise the previous Korean Clinical Practice
uidelines of Stroke for ERT. For this update, the members of the writing group were appointed by the Korean Stroke Society

and the Korean Society of Interventional Neuroradiology. After thorough reviewing the updated evidence from two recent

)7’1__ ]qu

trials and relevant literature, the writing members revised recommendations, for which formal consensus was achieved by
convening an expert panel composed of 45 experts from the participating academic societies. The current guidelines are
intended to help healthcare providers, patients, and their caregivers make their well-informed decisions and to improve the
quality of care regarding ERT. The ultimate decision for ERT in a particular patient must be made in light of circumstances
s 4]

specific to that patient
] Korean Neurol Assoc 38(2):77-87, 2020
[e}
=315}

Key Words: Practice guideline, Cerebral infarction, Cerebral artery diseases, Carotid artery thrombosis, Reperfusion
IV, grade of recommendation [GOR]
Axghe Asteiek”
§ 7 et we) ARS Altapk gk A o
AN oLzl ERTOIE §EIc). ERT QA1 bk o)

Hl
i

o E3o] Sl Mo]|
JZto] ALpHA] st} 73431 o] o=
° WEF U 3

o] 85lH “3JA 7R3t %A

ol g, olefi s
Wt o2 BAA 5 ek
o] £Ask d1ffus1on-we1ghted

M
2y uby
7Nole] AFwE A A A5 Highly Effective Reperfusion eval-
uated in Multiple Endovascular Stroke Trials (HERMES) 1+ A1,
Azke] gl

I:I
\__'"IE

oA 7l ] v VAR HERRA
Z gxjol| Al AEIE | E ] (stent retriever)S
== Multicenter Randomized

-85t A 7)E*| Z(endovascular recanalization therapy,

rll‘ ﬂ.]IO uln

ERT fih=

Ik e ofe] B ¢
Zsteele WA g4 79
(salvageable tissue)’©] ‘Fo} 4

1

1)

_,] S} :'-/ﬂ o—] 3 },:] e
o8]t B
ERT)?] a7} JZE9ick™ QA
Clinical trial of Endovascular treatment for Acute ischemic stroke in
the Netherlands, Extending the Time for Thrombolysis in Emergency
Neurological Deficits-Intra-Arterial “12]11 Solitaire with the
Intention for Thrombectomy as Primary Endovascular Treatment
2t pes ez Aaw Aws A
i ] k=
imaging (DWI) or computed tomography perfusion (CTP)

PR B4 WA F 6N ol B el 2 oy
28 WOlEGIEE 1 oleiat 7)

= T
Assessment with Clinical Mismatch in the Triage of Wake-Up
and Late Presenting Strokes Undergoing Neurointervention with

-1 A Q1801 X (perfusion-core

— % o 2 0 T
Revascularization with Solitaire FR Device versus Best Medical
Therapy in the Treatment of Acute Stroke Due to Anterior
Trevo (DAWN)2} Endovascular Therapy Following Imaging
Evaluation for Ischemic Stroke 3 (DEFUSE 3) 24 [3lo] A=}
1'% = oA L oAREAL LA 2] B0l X (clinical-ische-

=
mismatch)E H71510] BHE 011](target mismatch)7} 3l SR
Z 167711 24A177A e ERT] A& a7} gl
VIR Aiks 2=
% g7

Circulation Large Vessel Occlusion Presenting within Eight Hours
SE315]
mic core mismatch) Fi=
o
=
s ARG WIS Yantsgsls)
Al

of Symptom Onset (REVASCAT)™} Endovascular Treatment for
Small Core and Proximal Occlusion Ischemic Stroke (ESCAPE)
QU 24 WA - BARE B 12ARE o)) Bt Zgst

51219 90,

= 30|
A ZAFHRY 5

K57 A2 23] (Clinical Practice Guideline Committee)= Z]412]
[}
|

JE REVASCAT QhAIglo]l ojgh $hk2] 90.3%2} ESCAPE
Szt 7V
7viet 9l &
AP Sldtel 3 slEHEE
3L A2 A4S & AgX|Re] &

AR I3t Bt 84.5%1= 6AIRE ol o] FARACE® we)
HAoF 03t A FlEuES
2} L—__?___ 17{
% ERT gr}oﬂ o Q=5]9c}. M DAWNLL DEFUSE 3
ul=, Jo

AKX

=
A, 710] AmARe s

A 6412k o] ERTS Aok AL 714 =

AT AW 6412k
Sl ek 20161 tigheE2
AN = 7 M=

o Ee AEE Y 2AS e sl

evidence [LOE] ERTo]| T3t 252

54

513 R5AF oA “6AIZte] A

olgsle] o= ol5at QFYAdE B

Q)= Slxjo A= ERTE 13t 5= Qltklevel
oL M|387 Nj282, 2020

7¥et Az
ot 271 weteiA) e 714

2~
e

Cor

N
o}



e ERTo| Ut RS A4l Bgo] B Jus Agslo]
o] A Azl Aolm, A gaje] 2z 1’41?2 He
7} gie] ofe] e Teislel 2, WA} 18l dt
FHa Aols Ealo] ofolxof g,

J|1= U TIFX|&E(previous guidelines)

7122] 2016 WEALL 20158 59717] 9] 7S vjgfoz 2
AE Ao, thgo] Augke AAEE”

1. ETRA7HEX 2 (ERT)

) SE¢REFHUWEEY, SHEEE M1 9 2 M5

o2 Q3 FF JBHET AN AFE A4A717]

3] 6A1ZF ol BINANSAZERTE HrTHIA
FE I, IFE A).

In patients with major ischemic stroke due to an acute large

artery occlusion in the anterior circulation (internal carotid ar-

tery, M1, and possibly large M2 branch) within 6 hours, ERT

is recommended to improve clinical outcomes (LOE Ia, GOR A).

2) AW zA)EtAn) = A8 A (intravenous  tissue  plasmi-
nogen activator, IV-TPA) & A} 3EA= ERT A3 A
IV-TPA B AR EATE I, FITE A).
IV-TPA7} ERTE Z|9A[7|2] Holof SIEZ, IV-TPA] of
T kS-S 7o) R] HaL FoflHA Ao ERTE 1S
2& it

In patients eligible for IV-TPA, administration of IV-TPA is

recommended before the initiation of ERT (LOE Ia, GOR A).
Since IV-TPA should not significantly delay ERT, it is recom-
mended to simultaneously proceed ERT during IV-TPA treat-

ment without waiting for clinical response to IV-TPA.

3) BTN OR Q% FF ATHEFT A F
IV-TPA A57}F 57190 739+ 6A1ZF °l'—H ERTE --43Ql
Ag2 FIIHZASTE I, FITF B).

In patients who are contraindicated for IV-TPA, ERT is rec-

ommended as a first-line therapy in patients with major ischemic
stroke due to an acute large artery occlusion in the anterior circu-

lation within 6 hours (LOE Ila, GOR B).

2019 24 sldxEE

SRl A 2RISR R B2 E IHE

4) FegEEerEy, FsEY P, Argdes
1% TF ATHET BAlOIA 6AIRE o] ERTE 12T
T AHZATE W, FiE B).

In patients with major ischemic stroke due to acute large ar-
tery occlusion in the poster circulation (basilar artery, P1, and
vertebral artery) within 6 hours, ERT can be considered (LOE
I, GOR B).

) Geglol} FRSIFUAN F 647H0] A5t Bl
q—mraow olg3te] Ei oS3t PRRS WA

% £ 38 7N 4 Y FAINE ERTS T
2 itk ol 7hst Auloh BAPEE TEsle] 2 et
AA7|&L FAS Zo| PRFAKZASZE IV, RT5E

O).

For patients with acute large artery occlusion in the anterior
or posterior circulation presenting after 6 hours, ERT can be con-
sidered for patients having favorable multimodal imaging pro-
files regarding expected benefit and safety. Each center is en-

couraged to define own selection criteria (LOE IV, GOR C).

6) 4t ERT &1 0] 5 7Fsdt Be| Ajggsioiof i A
FE I, ITE B).
If indicated, ERT should be initiated as fast as possible (LOE
IIa, GOR B).

7) ERT “}‘ﬂi LHEGUAASS
TE In, YITE A).

g SHAOR ATHTKE

Stent-retriever thrombectomy is recommended as a first-line

ERT (LOE Ia, GOR A).

8) e “é'@ 1171 2 A7REel olFoAA = B
ane} Qbx a]s}oq I:}E_ ERT 9/H& 27130 28 71
1‘-,':]' 2 C}zlq-(_'lﬂ —1)\1 0.

If recanalization is not achieved with stent-retriever thrombec-
tomy, the addition of other ERT modalities can be considered
after taking into account the expected efficacy and safety (LOE
IV, GOR C).

9) B9 FANIEAL) Bl w2t 7|ed Zwe Tejslol o
£ o) FARREAASON} BAFULS $Adow

e
1T = AHEATE IV, FI5E O).
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5) ERT 317} Q1S ERE AE37] Sl8te] HAl o574
Ao g AL3) 3dZFA(ischemic core) I7] T =3}
AEUA] Aol gt B7HE n2fE 4= JTHGPP). 1Eu:

7MY do2 QIsle] ERTZL 2= oAl ¢ doh

Advanced multimodal imaging to assess collaterals, extent of
ischemic core, or perfusion-diffusion mismatch can be consid-

Other mechanical thrombectomy or thrombus aspiration de-
ered to identify patients who are likely to benefit from ERT

vices may be considered as a first-line modality at the discretion

of responsible interventionists after taking into account technical
(GPP). However, the multimodal imaging should not sig-

nificantly delay ERT.
3. 232 AA(system organization)
1) ERT AJjo] 7153t WY ERT/L B o]RojA =5 B3

aspects (LOE IV, GOR C).
WIHE QL BASE Z2EZS 245 A RS A

10) ERT & AXn B k= 9151213 (conscious sedation)©]

Aoz HoEHch T2 A Ao Hee B
12l 28k 2 AIHEASE WL, I5E B).

During ERT, conscious sedation is generally preferred to gen-

eral anesthesia. However, the decision should be made after con-

sideration of patient’s condition and center’s experience (LOE
For centers capable of providing ERT, the organization and

I3HCHGPP).
implementation of critical pathway and formal protocol are rec-
ommended to accelerate the delivery of ERT (GPP).
S AR Qlgjo] HEJ HUS Wt

2) ERT A|gjo B a3t 3
Yoz ofsl 4 Sh= AYAS vt
1% A

g BRIV} 753

U AL ATHT IV-TPA T 8149] A9, ©
IV-TPA 018 ARl o] AFETHGPP).

For centers that are not adequately staffed for ERT, it is en-

couraged to have a referral plan to a center capable of ERT for
patients eligible for ERT. If indicated, initiating IV-TPA before

H
s

1, GOR B).
2. X179 Hneuroimaging evaluation)
1) QST U HEF 0|99 S viAsE| st
74 computed tomography (CT)L} magnetic resonance

2O 2
imaging (MIRDZ: A|345150F §ickgood practice points, GPP).

H]—'— 00
Noncontrast CT or MRI should be conducted to exclude hem-
orrhagic stroke or other non-stroke etiologies (GPP).

2) 3% SEHEZ BN FAZTUE B3] §15
o] H¥53 EURFE(CT € MR ARYe)rS A3t
referral is encouraged (GPP).
3) 2t ¥E 7] W7k ERT A {57 245 Aled 99
cheHA| (multidisciplinary) ERTH9] 7128 AHH 02 774

Non-invasive vascular imaging (CT angiography or MR an-
o e HRIUTHGPP).

Each center is encouraged to define own criteria for the multi-

disciplinary ERT team that is responsible for initial evaluation,

decision making, and ERT procedure (GPP).

(GPP).
giography) is recommended to confirm acute large artery occlu-
%
4) ERT 2 7} ¥ AL 95te] ZF wge e AA9A)
FHZ Y& A (door-to-

sion for patients with major ischemic stroke (GPP).

Fsdt EAME HEFT T

3) HEs Beay
%
o

groin puncture) 2:& S AR} AES SHPYST B

Alo| BF
Ee HR2YFH CTe B4 4% 50| ERT 23] =&
For patients who are not able to perform non-invasive vascular

(door-to neuroimaging) I

2 4= JItHGPP).
o]

imaging, stroke severity or clot sign on noncontrast CT can
guide decision for ERT (GPP).
4) FET 7] LY HIE Frlste A9
A& BARHGPP).
To assess and improve the quality of ERT, each center is en-
couraged to monitor key time metrics of door-to-neuroimaging

4319 ERT W IR AEEY 5= SITHGPP).

For selecting patients, neuroimaging evaluation for extensive

early ischemic injury can guide decision for ERT (GPP).
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and door-to-groin puncture (GPP).

5) ERT 29 7]54 o,
A& HAIUTHGPP).

It is encouraged to assess functional outcome, recanalization

AN, I5E 58 W

2

rate, and complication rate after ERT (GPP).

o1
1. ERT #8214 713 A

201849 5Y thsheEESRE]  AEA 239U 3 (Guideline
Oversight Committee of the Korean Stroke Society)= 14 AJ7HH
o4 ERT Ezje] Az 2718 S 28 ol vlede B}
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92 57} 1 olell Ofsle] 2 Uagle] wEHIch WRAY
el Fo ANOLS v A ARABS AR,
w, Rl ARI9Isl] AEeh 52l IS AN 7 HEHoR
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Table 1. Level of evidence and grade of recommendation

2019 24 sldxEE

SRl A 2RISR R B2 E IHE

2. 2A ZA8} BA(evidence search and data analysis)
Al AZHoll A ERT ol ot A28 veta A5 7
Eap] glatel 20164 ARAT A o] W H2t] vy o

AN, T B |3 o yeke] g AEAEe 24 Y

Akt

3. ZA42 9 A14Z(LOE and GOR)

ARAZoIA AT 2AE} Aae 24 AL 01
2 ARASE BAHE A1 eled 1993V0] WS U
Agency for Health Care Policy and Research

for Healthcare Research and Quality) W4 uf

(BAA= Agency
wstCK Table 1),

2H 292 (evidence summary)

L. ¥EF ¥ & 6-24X7F A)ZHollA ERT &3KERT
benefit in the extended time window of 6—24 hours
from stroke onset)

1) DAWN QIR

DAWN A S-S 9kBl(anterior circulation) S-5Tw| A
(large artery occlusion) B4 % kst A0 = Slolel ARk
(last known normal time, LNT) 6-24A|7Fo] R|%tal, JAEANT}H
K730 isle vlmelel BIRAA} Gz TS ARSI

525 2069 SHAHHT A 7004, o4 54.9%) F 1073

Level of evidence (LOE)

Ia Evidence obtained from meta-analysis of randomized controlled trials

Ib Evidence obtained from at least one randomized controlled trial

Ila Evidence obtained from at least one well-designed controlled study without randomization

1Ib Evidence obtained from at least one other type of well-designed quasi-experimental study

111 Evidence obtained from well-designed non-experimental descriptive studies, such as comparative studies, correlation

studies and case studies

v Evidence obtained from expert committee reports or opinions and/or clinical experiences of respected authorities

Grade of recommendation (GOR)

A (LOE Ia, Ib)
addressing specific recommendation

B (LOE IIa, IIb, III)
C (LOE IV)

Required - at least one randomized controlled trial as part of the body of literature of overall good quality and consistency

Required - availability of well conducted clinical studies but no randomized clinical trials on the topic of recommendation

Required - evidence obtained from expert committee reports or opinions and/or clinical experiences of respected

authorities. This grade indicates absence clinical of directly applicable studies of good quality

Good practice points

Recommended best practice based on the clinical experience of the guideline development group

J Korean Neurol Assoc Volume 38 No. 2, 2020 81
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Table 2. Summary of current recommendation

kS

Y ¥ A 75 =] & (endovascular recanalization therapy, ERT) HE o] L
L gAdedZsdUEsd, s M1 2 2 M)HA 0 2 QI3 F5 s EF DAl A 55 AAdA717] A HE
sto 6413 o UHWANSAR(ERT)E BUFHIAFE la, AFE A).
2. Aol 22 Zeku| = A 2FA] A (intravenous  tissue plasminogen activator, IV-TPA) X & thAl 3kxl= ERT AJ3f A HE 9o
IV-TPA £o{ & FIARITHZAGE [a, YIL5E A). [V-TPAZ} ERTE A 94| 7] 2] Topof stER, IV-TPAC] tf3t Bh-g-&
71ehe] R AL FojstH Al FAlo] ERTE Ay A2 gt}
3. BT O R 15 55 S UHEF B S IV-TPAR 27 27191 49 647 ol ERTE 4 A A2 95 918
2 ATIHEZASE lla, AL5Z B).
4 SR B uiheE], Foju Sl P, A E M0 ol $5 ol BLEF DOl 6417 o]y ERTE T WE gS
% AUTHEASE IL, Az B)
5. uPAt Aol E AL RE] 6-24X1hooll IR A ST E o 8 B B R oAl EE A AR 3718
AE0 7 PR AN AR ARE 5510 AlTE TAAIZ 5 QIvhal gl A9, BREYA 7L A ERTE &8
AT TS TAXL S oUrk Beeliz 29 ERTE Aahy, 7 9912 A Azof] 2E2 U7} gl
A2 Aola AHelA e 4 s 71ES ne AS AT ASE I, YI4E O,
6. FEBEEUA A F 6A17k0] AL BAOIAL L7 NS o §oto] ol AFElE ol ST HAS WA T E ol WE S
F2 7| 0ha 5 Sl DAOIA S ERTE #1359k, ol 8 /s ot 2ulol AP & Tefotel 7t eluhe} 44728
FASHE Aol BLHHRASE IV, ARHE O).
7. Y& ERT #-3-50] H9 7Hs7t W] Algstoiof i (2 A4+ lla, YAL5E B). HE
8. ERT W02 AHEFAAAES SR ANFHRASE la, BILFZE A). WE 9o
0. AHESURALE AN Fo] o) ROl A X Sz A o4t AT UG TRfelo] CIEERTHH S bk AL T8 AE 918
& 5 ATHEASE IV, A15E O).
10. M SAA &AL weko] wheh 7| &4 S-S aejsto] o2 W 7|44 hA AU HSdeS sARcR HE
T2 4 YT ARE IV, ARFE O).
11. ERT 5 AAlmh3 Eoh= &]4)8H1% (conscious sedation)o] AREA 0. 2 A B #lth. T efuf 81 Aeob o] e a1 HE S
stof 24 she A AUITHIZAFE I, BL+E B).
X173 9 A AH(neuroimaging evaluation) HE o] 2
L 2HEFoIU e HEF o199 YA wiAIsr] fIste] H]2Y57 computed tomography (CT)H magnetic ERch:
resonance imaging (MRI)Z A|3)}ofof (A 422 111, Wil4=Z Q).
2. 5% S ULEF A0l 34 ENS Telely] Siol v A4 AVLFECT L MR BR2GH)S Angt 54
tHZASE 1L, iz ).
3. HIH5A] @G0l B8 Sl = HE S T 5 Eu 8257 CTY @4 A5 5] ERT 24 o =&o] € HE
4= 3lth(good practice points, GPP).
4. FH R 27] S| MBS Hrlske 4173 & 0185k ERT th a5 A8 o= QITHGPP). HE A
5. mpR[EE Aol U™ Al e 2 R E 6-24A17 o] Rt ShAo A ERT tf 4} A4S A s7] fjsto] chgr| i gd o= A& 7k
2agh WA 27] BEe U (ET Y45 MEYA S ek AS gttt 4 HeS RREYATH A= &
RS A%t 2 Ao Y 4 b AAA0] X2 E RS v A4S AeHEASE I, AN )
2 2] A A|(system organization)
1. ERT AJao] 7Hs 3 12 ERT/H 8] o] 2ol 28 % QA 2 9 BASHE ZR 28 24l a 48 AL A0 WE 28
tHGPP).
2. ERT Ao At 535 A% dl2jo] RET 4L o4 BA4E ERTZL 7Pt HUoR ol 58 4 gl AR vh 95 918
23 AL A3} IV-TPA A4t 312}9] 49 0]% Hof IV-TPA £ 2 x| 26} 0] PAE THGPP).
3. 79 9& 27) W7 ERT A9 $-5 247} A48 e ohob|multidisciplinary) ERTH 0] 71 28 A o2 448 0% g&
A& UHRITHGPP)
4. ERT & H7} 9 7 A& 9J3to] Z- ¥ -2 ul-=-x1 7 G A(door-to neuroimaging) E+ B8 2 9 <& 7l Al (door-to-groin HE ¢l
puncture) -2 A A 7F AR E B2kl Jre S HASHHGPP).
5. ERT 30] 7154 o7, A1 5 8, SH858 58 B75Hs 28 AAHhGPP) WE S8
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Supplementary Table 1. List of responding participants

Participants

Affiliation

Jang-Hyun Baek
Dong-Hyun Shim
Dong Geun Lee
Hee-Kwon Park
Woo-Keun Seo
Joonsang Yoo
Jun Lee

Jin Soo Lee

Sam Yeol Ha
Jeong-Jin Park
Si Baek Lee

Jun Young Chang
Ho Geol Woo
Sang Joon An

Ji Hoe Heo
Joung-Ho Rha
Sun U. Kwon
Keun-Sik Hong
Sang-Bae Ko
Hong-Kyun Park
Jong S. Kim
Byung-Chul Lee

Joong Hyun Park
Sang-Min Sung
Byoung-Soo Shin
Sungwook Yu
Tae-Jin Song
Byung Moon Kim

Sang Hyun Suh
Cheolkyu Jung
Tae Gon Kim
Sang-Hoon Cha
Hyon Jo Kwon
Woong Yoon

Hae Woong Jeong
Dong-Hun Kang
Chang-Hyun Kim
Yoo Dong Won

Jin Woo Kim

Hong Jun Jeon

Department of Neurology, National Medical Center, Seoul, Korea

Department of Neurology, Samsung Changwon Hospital, Changwon, Korea

Department of Neurology, Sejong General Hospital, Bucheon, Korea

Department of Neurology, Inha University Hospital, Incheon, Korea

Department of Neurology and Stroke Center, Samsung Medical Center, Sungkyunkwan University, Seoul, Korea
Department of Neurology, Keimyung University Dongsan Medical Center, Daegu, Korea

Department of Neurology, Yeungnam University Hospital, Daegu, Korea

Department of Neurology, Ajou University School of Medicine, Suwon, Korea

Department of Neurology, Inje University Haeundae Paik Hospital, Busan, Korea

Department of Neurology, Konkuk University Hospital, Seoul, Korea

Department of Neurology, Uijeongbu St. Mary’s Hospital, Uijeongbu, Korea

Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Department of Neurology, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Department of Neurology, Catholic Kwandong University International St. Mary’s Hospital, Incheon, Korea
Department of Neurology, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea
Department of Neurology, Inha University College of Medicine, Incheon, Korea

Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea
Department of Neurology, Ilsan Paik Hospital, Inje University, Goyang, Korea

Department of Neurology, Seoul National University Hospital

Department of Neurology, Ilsan Paik Hospital, Inje University, Goyang, Korea

Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Department of Neurology, Hallym University Sacred Heart Hospital, Hallym University College of Medicine,
Anyang, Korea

Department of Neurology, Inje University Sanggye Paik Hospital, Seoul, Korea
Department of Neurology, Pusan National University Hospital, Busan, Korea
Department of Neurology, Chonbuk National University Medical School, Jeonju, Korea
Department of Neurology, Anam Hospital, Korea University, Seoul, Korea

Department of Neurology, Ewha Womans University Hospital, Seoul, Korea

Department of Radiology, Severance stroke center, Severance Hospital, Yonsei University College of Medicine,
Seoul, Korea

Department of Radiology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea
Department of Radiology, Seoul National Universtiy Bundang Hospital, Seongnam, Korea

Department of Neurosurgery, CHA Bundang Medical Center, CHA University School of Medicine, Seongnam, Korea
Department of Radiology, Chungbuk National University College of Medicine, Cheongju, Korea

Department of Neurosurgery, Chungnam National University School of Medicine and Hospital, Daejeon, Korea

Department of Radiology, Chonnam National University Medical School, Chonnam National University Hospital,
Gwangju, Korea

Department of Radiology, Inje University Busan Paik Hospital, Busan, Korea
Department of Neurosurgery and Radiology, School of Medicine, Kyungpook National University, Daegu, Korea
Department of Neurosurgery, Dongsan Medical Center, Keimyung University School of Medicine, Daegu, Korea

Department of Radiology, Uijeongbu St. Mary's Hospital, College of Medicine, The Catholic University of Korea,
Uijeongbu, Korea

Department of Radiology, Inje University Ilsan Paik Hospital, Goyang, Korea

Department of Neurosurgery, Kangdong Sacred Heart Hospital, Hallym University College of Medicine, Seoul,
Korea




Supplementary Table 2. Results of Delphi consensus

Recommendations

Delphi round
achieving
consensus

Agreement
(score 7-9), %

Uncertainty
(score 4-6), %

Disagreement
(score 1-3), %

Questions

Is it necessary to update the recommendations of endovascular recanalization
therapy (ERT) between 6-24 hours from last known normal time considering
current clinical practice in Korea?

Could multimodal imaging available on-site other than the RAPID software
program be used to select patients eligible for ERT between 6-24 hours?

ERT

Recommendation 5 — Option #1

5. In selected patients with acute ischemic stroke due to large vessel occlusion in
the anterior circulation presenting within 6 to 24 hours from last seen normal, ERT
is recommended when the patients meet the DAWN or DEFUSE 3 eligibility
criteria (LOE Ib, GOR A).

Recommendation 5 — Option #2

5. In selected patients with acute ischemic stroke due to large vessel occlusion in
the anterior circulation presenting within 6-24 hours from last seen normal, ERT
can be recommended when the patients have target mismatch assessed by
multimodal imaging and/or clinical deficit AND when reperfusion by ERT is
expected to improve the outcome of the patients. For patient selection, each
institution is recommended to have its own criteria, which can timely and
reasonably identify patients with target mismatch in the late time window (LOE
1L, GOR C).

6. In selected patients with acute ischemic stroke due to large vessel occlusion in
the posterior circulation presenting after 6 hours, ERT can be considered for
patients having favorable multimodal imaging profiles in consideration of risks
and benefits. Each center is encouraged to define its own patient selection criteria
(LOE 1V, GOR C).

Neuroimaging Evaluation

1. Noncontrast CT or MRI should be conducted to exclude hemorrhagic stroke or
other non-stroke etiologies (LOE III, GOR C).

2. Non-invasive vascular imaging (CT angiography or MR angiography) is
recommended to confirm acute large artery occlusion for patients with major
ischemic stroke (LOE III, GOR C).

5. In selected patients who present within 6-24 hours from last seen normal,
multimodal imaging for assessing collaterals, infarct core, or perfusion (or
clinical)-diffusion mismatch is recommended to select eligible patients for ERT.
Each center is encouraged to define its own imaging modality to timely identify
target mismatch (LOE III, GOR C).

First round

First round

First round

First round

First round

First round

First round

First round

97.6

82.9

293

80.5

92.7

95.1

95.1

85.4

0.0

9.8

31.7

17.1

7.3

4.9

4.9

4.9

2.4

7.3

36.6

2.4

0.0

0.0

0.0

7.3

DAWN; Diffusion-weighted imaging or computed tomography perfusion Assessment with Clinical Mismatch in the Triage of Wake-Up and Late
Presenting Strokes Undergoing Neurointervention with Trevo, DEFUSE 3; Endovascular Therapy Following Imaging Evaluation for Ischemic Stroke

3, LOE; level of evidence, GOR; grade of recommendation, CT; computed tomography, MRI; magnetic resonance imaging.



Supplementary Table 3. Comparisons of changes in recommendation between previous and revised guidelines

Previous guideline in 2016

Updated guideline in 2019

Endovascular recanalization therapy (ERT)

5. For patients with acute large artery occlusion in
the anterior or posterior circulation presenting
after 6 hours, ERT can be considered for patients
having favorable multimodal imaging profiles
regarding expected benefit and safety. Each
center is encouraged to define own selection
criteria (LOE IV, GOR C).

Neuroimaging evaluation

1. Noncontrast CT or MRI should be conducted to
exclude hemorrhagic stroke or other non-stroke
etiologies (GPP).

2. Non-invasive vascular imaging (CT angiography
or MR angiography) is recommended to 151
confirm acute large artery occlusion for patients
with major ischemic stroke (GPP).

5. In selected patients with acute ischemic stroke due to large vessel occlusion in the anterior
circulation presenting within 6-24 hours from last seen normal, ERT can be recommended
when the patients have target mismatch assessed by multimodal imaging and/or clinical
deficit AND when reperfusion by ERT is expected to improve the outcome of the patients.
For patient selection, each institution is recommended to have its own criteria, which can
timely and reasonably identify patients with target mismatch in the late time window (LOE
111, GOR C).

1. Noncontrast CT or MRI should be conducted to exclude hemorrhagic stroke or other
non-stroke etiologies (LOE III, GOR C).

2. Non-invasive vascular imaging (CT angiography or MR angiography) is recommended to
confirm acute large artery occlusion for patients with major ischemic stroke (LOE III, GOR
C).

5. In selected patients who present within 6-24 hours from last seen normal, multimodal
imaging for assessing collaterals, infarct core, or perfusion (or clinical)-diffusion mismatch
is recommended to select eligible patients for ERT. Each center is encouraged to define its
own imaging modality to timely identify target mismatch (LOE I1I, GOR C).

LOE; level of evidence, GOR; grade of recommendation, CT; computed tomography, MRI; magnetic resonance imaging, GPP; good practice points.



