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Table 1 Clinical backgrounds and hyperacute therapy between patients with transfer group and direct group.

Transfer group Direct group

Variables =31 n=77 P value
Age, median (IQR) 70 (64-80) 77 (71-84) 0.013
Male, n (%) 20 (65) 45 (58) 0.665
Premorid mRS score 0-1, n (%) 27 (87) 60 (78) 0.420
NIHSS score on admission, median (IQR) 19 (12-24) 17 (13-22) 0.395
DWI-ASPECTS, median (IQR)* 6 (4-9) 7 (5-9) 0.258
Past history

Hypertension, n (%) 21 (68) 53 (69) 1.000

Diabetes mellitus, n (%) 6 (19) 17 (22) 1.000

Dyslipidemia, n (%) 12 (39) 38 (49) 0.395

Atrial fibrillation, n (%) 15 (48) 41 (53) 0.676
tPA therapy, n (%) 13 (42) 28 (36) 0.663
tPA to puncture time, min, median (IQR) 6 (-2—43) 22 (0-39) 0.556
Occlusive artery, n (%)

Internal carotid artery 16 (52) 25 (33) 0.081

Middle cerebral artery 14 (45) 43 (56) 0.395

Anterior cerebral artery 0 (0) 2(3) 1.000

Basilar artery 13) 709 0.435
TOAST classification, n (%) 0.448

Cardioembolism 17 (55) 52 (68)

Large artery atherosclerosis 9(29) 17 (22)

Others 5(16) 8 (10)
Reperfusion = TICI 2b, n (%) 26 (84) 64 (83) 1.000
First pass = TICI 2b 16 (52) 36 (47) 0.676
Number of Pass, median (IQR) 2 (1-2) 1(1-3) 0.793
Intracerbral hemorrhage, n (%) 8 (26) 14 (18) 0.434
Subarachnoid hemorrhage, n (%) 13) 6 (8) 0.671
First attempted procedure, n (%) 0.421

Penumbra 29 (94) 61 (79)

Trevo 103 9(12)

Urokinase 0(0) 1(1)

Percutaneous transluminal angioplasty 0(0) 34)

Other 103 34

IQR indicates interquartile range; mRS, modified Rankin Scale score; NIHSS, National Institute of Health Stroke
Scale; DWI-ASPECTS, diffusion-weighted MRI Alberta Stroke Programme Early CT Score; tPA, tissue plasminogen
activator; TOAST, the trial of Org 10172 in Acute Stroke Treatment; TICI, Thrombolysis In Cerebral Infarction.*6 pa-

tients in each group were excluded.
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Fig. 1 Time frames of (A) the transfer group and (B) the direct group from onset to puncutre.

Onset to door time was significantly longer in the transfer group than the direct groyp as 175 (137-275) vs. 76 (51-260)
minutes (P = 0.001). Door to picture and picture to puncture time were shorter in the transfer group than the direct
group (11 [7-24] vs. 27 [21-39], P < 0.001, and 27 [18-60] vs. 54 [39-78], P < 0.001). Thus, onset to puncture time was

not statistically different between the transfer and the direct groups (234 [177-299] vs. 170 [125-367], P = 0.063).
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Fig. 2 Puncture to reperfusion and onset to reperfusion times between the transfer and the direct groups.

(A) Of the patients with reperfusion, puncture to reperfusion time was significantly shorter in the transfer group than the

direct group (29 [21-62] minutes vs. 47 [25-81] minutes, P = 0.046) and (B) onset to recanalization was similar between
the transfer and the direct groups (271 [208-352] minutes vs. 237 [159-382] minutes, P = 0.183).
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Table 2 Clinical characteristics and hyperacute therapy among good outcome and worse outcome groups.

Variables Good outcome group Worse outcome group P value
n =26 n =61

Age, median (IQR) 73 (64-83) 75 (59-82) 0.366
Male, n (%) 13 (50) 41(67) 0.152
Transferred from outside hospital, n (%) 11 (42) 16 (26) 0.205
NIHSS score on admission, median (IQR) 16 (8-21) 18 (12-22) 0.235
DWI-ASPECTS, median (IQR)* 8 (7-9) 7 (5-9) 0.029
Past history

Hypertension, n (%) 14 (54) 46 (75) 0.075

Diabetes mellitus, n (%) 5(19) 14 (23) 0.784

Dyslipidemia, n (%) 14 (54) 29 (48) 0.644

Atrial fibrillation, n (%) 13 (50) 30 (49) 1.000
tPA therapy, n (%) 17 (65) 18 (30) 0.004
Occlusive artery, n (%)

Internal carotid artery 10 (39) 22 (36) 1.000

Middle cerebral artery 13 (50) 33 (54) 0.816

Anterior cerebral artery 1) 1) 0.511

Basilar artery 2(8) 5(8) 1.000
TOAST classification, n (%) 0.739

Cardioembolism 15 (58) 39 (64)

Large artery atherosclerosis 727 16 (26)

Others 4 (15) 6 (10)
Reperfusion = TICI 2b, n (%) 26 (100) 50 (82) 0.029
First pass = TICI 2b 15 (57) 28 (46) 0.355
Number of Pass, median (IQR) 1(1-2) 2 (1-3) 0.171
Time parameters, min, median (IQR)

Onset to door 59 (42-171) 131 (68-270) 0.026

Door to picture 22 (9-33) 23 (17-39) 0.204

Picture to puncture 35 (27-70) 52 (33-79) 0.174

Onset to puncture 158 (115-234) 207 (150-373) 0.014

Puncture to reperfusion T 32 (21-50) 49 (24-82) 0.084

Onset to reperfusion T 193 (154-269) 273 (194-400) 0.015
Intracerebral hemorrhage, n (%) 3(12) 15 (25) 0.249
Subarachnoid hemorrhage, n (%) 14) 4(7) 1.000
1st attempted procedure, n (%) 0.390

Penumbra 19 (72) 53 (87)

Trevo 3(12) 4(7)

Urokinase 1) 0(0)

Percutaneous transluminal angioplasty 1(4) 23

Other 28 203

IQR indicates interquartile range; NIHSS, National Institute of Health Stroke Scale; DWI-ASPECTS, diffusion-weighted
MRI Alberta Stroke Programme Early CT Score; tPA, tissue plasminogen activator; TOAST, the trial of Org 10172 in Acute
Stroke Treatment; TICI, Thrombolysis In Cerebral Infarction. *4 patients in good outcome group and 8 patients in the worse
outcome gourp were excluded. T 6 patients in the worse outcome gourp were excluded due to no recanalization.
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Table 3 Multivariate logistic regression analysis of predictors for good outcomes.
Odds ratio 95% Confidence interval P value
Age, per 1-year increase 1.000 0.931-1.074 0.998
Male 1.920 0.457-8.057 0.373
Transfer group 0.732 0.125-4.291 0.730
Hypertension 0.208 0.044-0.978 0.047
Onset to reperfusion, per 1-minute increase 0.982 0.967-0.998 0.026
Onset to door, per 1-minute increase 1.015 0.999-1.031 0.064
tPA therapy 3.906 0.904-16.873 0.068
DWI-ASPECTS, per 1-point increase 1.599 1.122-2.278 0.009

tPA indicates tissue plasminogen activator; DWI-ASPECTS, diffusion-weighted MRI Alberta Stroke Programme Early CT Score.
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Abstract

To optimize the initial assessment for stroke patients transferred from general hospital
may improve the clinical outcome after endovascular thrombectomy

Junya Aoki, M.D."”, Kentaro Suzuki, M.D."”, Takuya Kanamaru, M.D."”, Yohei Takayama, M.D.",
Takehiro Katano, M.D.”, Akihito Kutsuna, M.D.", Satoshi Suda, M.D.", Yasuhiro Nishiyama, M.D.",
Seiji Okubo, M.D."” and Kazumi Kimura, M.D."

YDepartment of Neurological Science, Nippon Medical School Graduate School of Medicine

Rapid adaption of endovascular thrombectomy (EVT) is essential for patients with large arterial occlusion (LAO).
Although patients transferred need longer transportation, they have an advantage of preadmission diagnosis regarding
arterial occlusion. The aim of the present study is to evaluate whether optimizing the assessment at comprehensive
center for patients transferred may improve the clinical outcome after EVT. Data on consecutive patients treated with
EVT between September 2014 and May 2017 were studied. Generally, we have two distinct protocols for EVT
candidates: 1) the transfer group, patients are directly taken to the CT and escorted to the angiography room; and 2) the
direct group, patients receive the routine emergent evaluation and examined with MRI/MRA. Good outcome was defined
as modified Rankin Scale score <1 at 3 months. Thirty-one (29%) patients were classified into the transfer group and the
77 (71%) were into the direct group. Although the onset to door time was longer in the transfer group (175 [137-275]
min. vs. 76 [51-260] min, P = 0.001), the rate of good outcome was similar between the 2 groups (41% vs. 25%, P =
0.205). By multivariate regression analysis, the onset to reperfusion time was the independent factor (odds ratio 0.982,
95%Cl: 0.967-0.998, P = 0.026) associated with good outcome, while transfer itself was not the independent parameter
(odds ratio 0.732, 95%CI: 0.125-4.291, P = 0.730). Regarding time parameters, door to picture time (11 [7-24] min vs.
27 [21-39] min., P < 0.001) and picture to puncture time (27 [18-60] min. vs. 54 [39-78] min, P < 0.001) were shorter
in the transfer group. Thus, the onset to puncture time (234 [177-299] min. vs. 170 [125-367] min, P = 0.063) and the
onset to reperfusion time (271 [208-352] min. vs. 237 [159-382] min., P = 0.183) were similar between the 2 groups.
Shortening the initial evaluation at comprehensive stroke center can provide a good outcome for patients transferred.

(Rinsho Shinkeigaku (Clin Neurol) 2018;58:471-478)
Key words: endovascular thrombectomy, hospital transportation, onset to reperfusion time




