MT
IV tPA

JSS

(MT)

MT

JSCVS
JSNET

D&S
MT

, JSS JSCVS  JSNET

2016 2017 MT

MT
transfer a ) MT
thrombectomy capable center(TSC)
mothership (M ) T PSC
1V-tPA TSC MT
Drip & Ship
T M 74.3+ 1.8
vs. 76.9+ 0.9 50% vs. 50%
mRS 0-2 84.1% vs 82.3%  ASPECTS
8 vs 8
NIHSS 17.5 vs 19.5
(p=0.03)
time metrics - (

257.5+ 43.5  vs 206.6% 23.9 )

- (  65.9+17.1 vs
71.9+ 8.6 ) -
(  69.6x21.2 vs 146.4% 10.7 )

- (  64.0+ 14.5 vs 137.0

+7.7 ) T TICI2b
86.4% vs 81.7%
9.1% vs 8.9% (2.3% vs 5.7%)
90 MRS 0-2
40.9% vs 38%
90 4.6% vs 13.9%



transfer

transfer
mothership M

a

TSC
TSC MT
90

PSC TSC
TSC

Kurogi R, Nishimura K, Nakai M, Kada A,
Kamitani S, Nakagawara J, Toyoda K,
Ogasawara K, Ono J, Shiokawa Y, Aruga T,
Miyachi S, Nagata I, Matsuda S, Yoshimura
S, Okuchi K, Suzuki A, Nakamura F, Onozuka
D, Ido K, Kurogi A, Mukae N, Nishimura A,
Arimura K, Kitazono T, Hagihara A, lihara
K; J-ASPECT Study Collaborators. Comparing
intracerebral hemorrhages associated with
direct oral anticoagulants or warfarin.
Neurology 27; 90(13): e1143-1149, 2018.

Tanaka K, Uehara T, Kimura K, Okada Y,
Hasegawa Y, Tanahashi N, Suzuki A,
Nakagawara J, Arii K, Nagahiro S, Ogasawara
K, Uchiyama S, Matsumoto M, lihara K,
Toyoda K, Minematsu K; PROMISE-TIA study
Investigators. Comparison of Clinical
Characteristics among Subtypes of Visual
Symptoms in Patients with Transient
Ischemic Attack: Analysis of the
PROspective Multicenter registry to
Identify Subsequent cardiovascular Events
after TIA (PROMISE-TIA) Registry. J Stroke
Cerebravasc Dis 27 (6): 1711-1716, 2018.

Togao O, Hiwatashi A, Obara M, Yamashita
K, Momosaka D, Nishimura A, Arimura K, Hata
N, Yoshimoto K, lihara K, Van Cauteren M,
Honda H. 4D ASL-based MR angiography for

visualization of distal arteries and
leptomeningeal collateral vessels in
moyamoya disease: a comparison of
techniques. Eur Radiol 28 (11): 4871-4881,
2018.

Ishihara T, Sato S, Uehara T, Ohara T,
Hayakawa M, Kimura K, Okada Y, Hasegawa Y,
Tanahashi N, Suzuki A, Nakagawara J, Arii
K, Nagahiro S, Ogasawara K, Uchiyama S,
Matsumoto M, lihara K, Toyoda K, Minematsu
K; PROMISE-TIA Study Investigators.
Significance of Nonfocal Symptoms in
Patients With Transient Ischemic Attack.
Stroke 49 (8): 1893-1898, 2018.

Hayakawa M, Sugiu K, Yoshimura S,
Hishikawa T, Yamagami H, Fukuda-Doi M,
Sakai N, lihara K, Ogasawara K, Oishi H,
Ito Y, Matsumaru Y. Effectiveness of staged
angioplasty for avoidance of cerebral
hyperperfusion syndrome after carotid
revascularization. J Neurosurg 18: 1-11,
2019.

. Learning
Health Care System .
77
. 2018 10 10
77 ; . 2018
10 11
77
. 2018 10 12 .
. Close The Gap-Stroke, J-ASPECT
Study
34
.2018 11 22 .
, . Elogquent area AVM
34
.2018 11
23
-J-ASPECT
Study. 34
.2018 11 24
—J-ASPECT Study. 44



.2019 3 23

44
.2019 3 23

Learning Health Care System.

44
.2019 3 23
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28 29 D&S
119
MT
Transfer 11 9.2% D&S 9 D&S Transfer
D&S
D&S D&S
D&S
Drip and Ship D&S
119
MT
D&S Transfer 11 9.2% D&S
D&S Transfer
D&S
3 2
D&S D&S
28 29
D&S
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IV tPA

D&S

12



By 4-3

Part 1 Drip & Ship

Part 2, MT

[ 25.2] vs 164.4
5.3 km [

55.7  (95%

[37.5] p 0.001
3.1-15.6] vs 9.0 km [7.1-16.5] p 0.01

108.2

42.2-69.2 p 0.001)

2015
1 -~2018 9
112

71 41
NIHSS 2
5.3km [
9.0 km [7.1-16.5] p 0.01

1082 [

25.2] vs 164.4  [37.5] p 0.001

3.1-15.6] vs

55.7  (95% 42.2-69.2 p 0.001)

60

Friehler MT et al. Circulation 2017;136:2311-21.

Shah S et al. Circulation 2019 ePub ahead of print

44
2019 3 22
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4-4

Part 1 Drip & Ship

Part 2

tPA

tPA
tPA

Telestroke

Stroke2018
Telestroke

7

15



4-5

iv-tPA

iv-tPA

158

iv-tPA

95
143

109
122
5
5
iv-tPA
43

iv-tPA
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4-6

Mother ship Drip & Ship 2016 2017
5% Drip & Ship Drip & Ship
MT
- Door-
to-puncture - Door-
to-recanalization -
mechanical thrombectomy MT
Mother ship
1V t-PA 2016 2017 MT
MT Drip & Ship 5% Drip & Ship
IV t- Drip & Ship
PA MT
MT
2016
1 1 2017 12 31 MT
2008 10 59
WMA
2017
2 28
11 MT 287
Mother ship Drip & Ship
2
Drip &
Ship 14 5% 2
90
Drip & Ship
Mother ship Onset-to-door

17



Mother ship Drip & Ship MT
Drip & Ship Mother ship P
14 273
6 (43%) 133 (49%) 0.67
76.5 [71.3-81] 77 [68-84.5] 0.54
mRS 0-1 9 (64%) 177 (65%) 0.95
NIHSS 16.5 [15-23.8] 19 [14-24] 0.82
0.64
7 (50%) 82 (30%)
6 (43%) 164 (60%)
0 1 (0.4%)
1 (7%) 24 (9%)
0 1 (0.4%)
ASPECTS 8 [6.5-9] 8 [7-10] 0.73
ASPECTS 0-4 1 (7%) 22 (9%) 0.88
5 (36%) 131 (48%) 0.37
MT  TICI 2b-3 13 (93%) 221 (81%) 0.27
1 (7%) 30 (11%) 0.65
90 mRS 0-2 4 (29%) 90 (33%) 0.73
90 mRS 5-6 4 (29%) 103 (38%) 0.48
90 2 (14%) 39 (14%) 0.99
0 12 (4%) 0.42
Onset-to-door, 198.5 [131.5-264] 71 [45-169] 0.002
Door-to-puncture, 86.5[61.5-127.8] 159.5 [120-210.8] <0.001
Door-to-recanalization, 40 [28.5-55] 105 [70-155] <0.001
Puncture-to-recanalization, 55[33.8-96.3] 66 [44-107] 0.26
(% [4
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2018 3

2018,40:285-309
re-PA
2019 3

2019,
Toyoda K, Yamagami H, Koga M:
Consensus guides on stroke thrombolysis
for anticoagulated patients from Japan:
Application to other populations. J Stroke
2018;20:321-331
Bang OY, Toyoda K, Arenillas JF, Liu L,
Kim JS. Intracranial large artery disease of
non-atherosclerotic origin: recent progress
and clinical implications. J Stroke
2018;20:208-217
Toyoda K, Koga M, Yamamoto H, et al.
Clinical outcomes depending on acute blood
pressure after cerebral hemorrhage. Ann
Neurol. 2019 Jan;85(1):105-113
Toyoda K, Uchiyama S, Yamaguchi T, et al.
Dual antiplatelet therapy using cilostazol
for secondary prevention in high-risk
ischaemic stroke: a multicentre randomised
controlled trial. Lancet Neurol 2019, in
press

Diener HC, Sacco RL, Easton JD, ...,
Toyoda K (last author). Dabigatran to
prevent stroke after embolic stroke of
undetermined source. N Engl J Med 2019,
in press

Ogawa A, Toyoda K, Kitagawa K, et al.
Comparison of prasugrel and clopidogrel in
patients with non-cardioembolic ischaemic
stroke: the PRASTRO-I randomised trial.
Lancet Neurol 2019;18:238-247

Toyoda K. Management of Hypertension in
Thrombolysis. 4th Scientific Meeting
Updates in Neurology (symposium).
2018/2/9 Jakarta, Indonesia

Toyoda K. Reduced Dose of Alteplase and
Other Topics in Japan (symposium).
2018/9/14 Seoul, Korea

Toyoda K. Global rates of thrombolysis and
thrombectomy: current condition in Asia
(symposium). TTST 2018 (14th
International Symposium on Thrombolysis,
Thrombectomy, and Acute Stroke Therapy),
2018/10/21
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HIRA—T

K-EARTH project
104 2016 231 2018

(Kumamoto EliminAting Regional THrombectomy
disparity project: K-EARTH)

2016 104
18 2017 158 18 2018
231 39

2019 4 1 p.52-54

Kumamoto EliminAting Regional THrombectomy
disparity (K-EARTH) project 34
NPO
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B#4—8

modified Rankin Scale(mRS)  Barthel Index (BI)  NIH
Stroke Scale (NIHSS)
NIHSS Bl 0.8
mRS 0.772 Cronbach’s alpha
0.7 amost perfect
telePSC
16 (
60 tPA 68.3+ 13.6 NIHSS 9.1+ 10.7
“tPA NIHSS
” 18 mRS BI
1
tPA
24 tPA 4121
“tPA ”
NIHSS
24 BI 0.8
PSC almost perfect perfect agreement
telestroke PSC mRS 0.772  substantial
telePSC agreement
Cronbach’s alpha 0.7
3 modified Rankin Scale almost
(mRS) Barthel Index (BI) NIH Stroke Scale perfect
(NIHSS)
90
MRS
iPad (12.9 iPad Pro) m
substantial agreement
(POLYCOM almost perfect mRS
Group500 ) NIHSS BI
almost perfect
PC Group500

RS

21



mRS

TV

NIHSS

100

NIHSS BI
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4-9

RICOVERY 16 2015 17 3
575 483 86.3%
34.4%
OR 0.343, p=0.007

Trip & Treat OR 5.025, p=0.006

2017
9 2015
[ 2017] A 26 12 22

RESCUE-Japan Project[http://www.rescue-
japan.jp/actionl_results.html.]

10 0.62 0.85 16 15 1
24
575
483 75.1+ 11.2
/ 41% 86.8
27.3
National Institutes of Health Stroke
Scale (NIHSS) 19
[interquartile range: IQR] 14-23
34.8% 52.8%
Registry of Ibaraki 67.4%
endovascular COnsortium for acute major VEssel 11% - -
occlusion and Reperfusion therapY [RICOVERY] - - 100 83
Retrospective study 53.5 289
59.8%
68.5%
25.9%
2005 1 1 2017 12 31 172 86.3%
3 24 modified Rankin Scale [mRS] 0-2
34.4% 14.1%
414 69
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35.5% vs 27.5%,
p=0.197
NIHSS -

273
51
42.9% vs 23.5%, p=0.01
OR 0.343, 95%Cl
0.158-0.747, p=0.007

Trip & Treat
- 6
Trip & Treat 27
51
51.9% vs 23.5%, p=0.012
Trip & Treat OR

5.025 95%Cl 1.588-15.893, p=0.006

2014
RESCUE-Japan

Registry 2 46 1278 ! TREAT

12 326 2
4.7 NIHSS 18
80 90 mRS 0-2 40%
RICOVERY
NIHSS 19 34.8%
22.8%, 29.8% 90
mRS 0-
2 34.4% 2
2)
RICOVERY - 6

OR 0.343, 95%Cl 0.158-0.747,

p=0.007
Solitaire 1000
STRATIS?
comprehensive stroke center CSC
’Mothership”

primary stroke center PSC CsC

”Drip & Ship” ”Ship”
- 202.0
vs 311.5 , p<0.001 90 mRS 0-2
60% vs 52.2%, p=0.02 -

30 OR 0.93, 95%CI 0.89-
0.98 Society of
Neurointerventional Surgery (SNIS)

CsC
4
3) Trip & Treat
CsC
PSC
Trip & Treat
RICOVERY - 6
Trip & Treat
OR  5.025 95%ClI 1.588-15.893,
p=0.006
Trip & Treat PSC -
5
¢ PSC CSC -
284 90 mRS 0-2 51%
° Drip & Ship”
8 5
PSC
RICOVERY

Trip & Treat 88.9%

1 Yoshimura S, Sakai N, Uchida K, et al.
Endovascular Therapy in Ischemic Stroke With
Acute Large-Vessel Occlusion: Recovery by
Endovascular Salvage for Cerebral Ultra-Acute
Embolism Japan Registry 2. J Am Heart Assoc.
2018;7. pii: e008796.
2. Ota T, Shigeta K, Amano T, et al. Regionwide
Retrospective Survey of Acute Mechanical
Thrombectomy in Tama, Suburban Tokyo: A
Preliminary Report. J Stroke Cerebrovasc Dis. 2018;
27: 3350-3355
3. Froehler MT, Saver JL, Zaidat OO, et al.
Interhospital Transfer Before Thrombectomy Is
Associated With Delayed Treatment and Worse
Outcome in the STRATIS Registry (Systematic
Evaluation of Patients Treated With

24



Neurothrombectomy Devices for Acute Ischemic
Stroke). Circulation. 2017; 136: 2311-2321.
4. Pride GL, Fraser JF, Gupta R, et al. Prehospital
care delivery and triage of stroke with emergent
large vessel occlusion (ELVO): report of the
Standards and Guidelines Committee of the Society
of Neurointerventional Surgery. J Neurointerv Surg.
2017; 9: 802-812.
5 , , .
Mobile Endovascular-
therapy Team

. JINET 2015; 9: 238-244
6 Brekenfeld C, Goebell E, Schmidt H, et al. ‘Drip-
and-drive': shipping the neurointerventionalist to
provide mechanical thrombectomy in primary stroke
centers. J Neurointerv Surg. 2018; 10: 932-936.
7 Seker F, Mohlenbruch MA, Nagel S, et al. Clinical
results of a new concept of neurothrombectomy
coverage at a remote hospital-"drive the doctor".
Int J Stroke. 2018; 13: 696-699
8 Wei D, Oxley TJ, Nistal DA, et al. Mobile
Interventional Stroke Teams Lead to Faster
Treatment Times for Thrombectomy in Large Vessel
Occlusion. Stroke. 2017; 48: 3295-3300

9 . Kanazawa
mobile embolectomy team: KMET)
. 2017; 62: 59-65

RICOVERY

Trip & Treat

Trip &
Treat
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2 471
(71.8%)
7 6
471 /2 10
9.04
Rescue Japan Project 2016
21 2016 2017 2 6.06(10 )
10
rt-PA 1.96 0.85
( drip&ship) 10 5.0
3.0
1 5 2 2
5
6
2016 2017 21 471
2018 17
1 1 2 16
17 62 451 24 365
(95.7%) 5
4 20 (4.2%)
4 1
14 338 (71.8%)
471 11  (2.3%) drip&ship
3
3 1 2
1 23
57
25
7
17
2 16

16%
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(RESCUE-Japan Project)

RESCUE-Japan Project

2015 2017

6 6,058 26

RESCUE-Japan Project

RESCUE-Japan Project

RESCUE-Japan Project

2016 1 1 12 31

607
97.4%
10360
34.5% 10
8.15
1 8.48
14.9
629
11.39
10 1.11
2017 8.15 /10
91.3/10 / 2017
8.9
1
2017 8.16 /10

591
693

0.96

10

8.9%
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Miura M, Yoshimura S, Sakai N, Yamagami H,
Uchida K, Nagao Y, Morimoto T: Endovascular
therapy for middle cerebral artery M2 segment
occlusion: subanalyses of RESCUE-Japan Registry
2. J Neurointerv Surg, in press

Yoshimura S: Current status of acute stroke
treatment. (Invited Speaker) Cerebral Aneurysm
Intravascular Therapy, Dalian, China, 2018
Yoshimura S: M1 occlusion turned to be on top of
atherosclerotic disease; what to do? 5T Stroke
Conference, Banff, Canada, 2018

Yoshimura S: Frontline of neuroendovascular
therapy: from a neurosurgeon’s view. (Invited
Speaker) Innovation in Neurosurgery 2018, Bangkok,
Thailand, 2018

Yoshimura S: Low ASPECTS & mechanical
thrombectomy: the Japanese experience. (Invited
Speaker) Society of Neurolnterventional Surgery
15th Annual Meeting, San Francisco, USA, 2018
Yoshimura S: Save the acute stroke patient by
endovascular therapy. (Invited Speaker) The 12th
International Symposium of Academic Exchange
Between Tianjin Medical University and Hyogo
College of Medicine, Tianjin, China, 2018
Yoshimura S: JAPAN - Improve Patient access:
Current status and future of acute stroke
intervention in Japan. (Invited Speaker) Improving
Stroke Care, Bangkok, Thailand, 2018

Yoshimura S: Usefulness of Solitaire Platinum 6x40
for ICA to MCA occlusion. (Invited Speaker)
Improving Stroke Care, Bangkok, Thailand, 2018
Yoshimura S: Frontline of Endovascular Therapy for
Cerebral Aneurysm. (Invited Speaker) The 5th
WEFNS Spine Committee Biennial Conference in
conjunction with The 22nd Annual Scientific Meeting
of Indonesian Neurosurgical Society, The 12th Asian
Epilepsy Surgery Congress and The 2nd
International Fujita Bantane Interim Meeting of
Neurosurgery, Bali, Indonesia, 2018

Yoshimura S: Save Acute Stroke Patient by
Endovascular Therapy. (Invited Speaker) The 5th
WFNS Spine Committee Biennial Conference in
conjunction with The 22nd Annual Scientific Meeting
of Indonesian Neurosurgical Society, The 12th Asian

Epilepsy Surgery Congress and The 2nd
International Fujita Bantane Interim Meeting of
Neurosurgery, Bali, Indonesia, 2018
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