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Abstract

Purpose: We aimed to evaluate the efficacy and risk of intravenous recombinant tissue plasminogen activator (rt-
PA) thrombolysis in patients with mild or rapidly improving ischemic stroke.

Methods: We retrospectively examined 143 ischemic stroke patients who underwent intravenous rt-PA therapy in
our stroke center from December 2009 to August 2019. Mild stroke was defined as National Institute of Health
Stroke Scale (NIHSS) score <4. Rapidly improving stroke was defined as a >4-point NIHSS score improvement
from the time of initial evaluation to the time of thrombolysis decision. Patients with mild or rapidly improving
stroke (Group A) were compared with patients with other stroke (Group B). Subanalysis of Group A further
compared stable mild stroke (Group A-1) with rapidly improving stroke (Group A-2) and stroke rapidly improving
to mild severity (Group A-3).

Results: No hemorrhagic complication occurred in Group A. At discharge, 90.7% of Group A patients exhibited
a modified Rankin scale score <2. 1t-PA was more effective in Groups A-2 and A-3 than Group A-1.

Conclusions: Intravenous rt-PA treatment should be considered in patients with mild or rapidly improving
ischemic stroke.
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Table 1 Patient characteristics

Group A Group B p value
N 54 89
Age, mean = SD, y 72 +9.0 75 +98 0.069
Male, n (%) 39 (72.2) 60 (67.4) 0.546
Antithrombotic drug use, n (%) 15 (27.8) 21 (23.6) 0.576
Hypertension, n (%) 30 (55.6) 60 (67.4) 0.155
Diabetes, n (%) 9(16.7) 24 (27.0) 0.156
Dyslipidemia, n (%) 12 (22.2) 14 (15.7) 0.345
mRS score <2 before onset , n (%) 53 (98.1) 80 (89.9) 0.055
ASPECTS+W, mean = SD 99+ 0.9 85+18 <0.001
T2* microbleeds, n (%) 12 (22.2) 33 (37.1) 0.067
Initial NIHSS, median (range) 3(0-17) 15 (5-34) <0.001
Time from onset to rt-PA, mean = SD, min 172 = 47 168 = 54 0.603
Hemorrhagic complication, n (%) 0 8 (9.0) 0.02
Change of NIHSS score *, mean = SD 1.8+ 37 2763 0.304
Change of NIHSS score <0, n (%) 8(14.8) 24 (27.0) 0.091
mRS score <2 at discharge, n (%) 49 (90.7) 31 (34.8) <0.001

Group A, patients with NIHSS score <4 before thrombolysis or patients with rapidly improving symptoms with a =4-point
NIHSS score improvement from the time of onset to the time of thrombolysis decision; Group B, all other patients; mRS,
modified Rankin Scale; ASPECTS+W, Alberta Stroke Programme Early CT Score applied to diffusion weighted imaging;
rt-PA, recombinant tissue plasminogen activator; NIHSS, National Institute of Health Stroke Scale.

* NIHSS score before rt-PA-NIHSS score 24 hours after.
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Fig. 1 Infarct-related artery of Group A and Group B

Group A, patients with NIHSS score <4 before thrombolysis or patients with rapidly
improving symptoms with a =4-point NIHSS score improvement from the time of onset
to the time of thrombolysis decision; Group B, all other patients.

IC, internal carotid artery; M1, M1 portion of middle cerebral artery; M2, M2 portion of
middle cerebral artery; M3, M3 portion of middle cerebral artery; M4, M4 portion of
middle cerebral artery; AC, anterior cerebral artery; VA, vertebral artery; BA, basilar

artery.
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Table 2 Comparison between mild stroke (Group A-1) and rapidly improving stroke (Group A-2)

Group A-1 Group A-2 p value
N 37 17
Age, mean =+ SD, y 719+ 87 722 +97 0.905
Male, n (%) 27 (73.0) 12 (70.6) 0.55
Antithrombotic drug use, n (%) 8 (21.6) 7 (41.2) 0.123
Hypertension, n (%) 20 (54.1) 10 (58.8) 0.743
Diabetes, n (%) 7 (18.9) 2 (11.8) 0.41
Dyslipidemia, n (%) 7 (18.9) 5 (29.4) 0.3
mRS score =2 before onset, n (%) 37 (100) 16 (94.1) 0.315
ASPECTS+W, mean £ SD 10+ 0.9 9.7+1.0 0.11
Time from onset to rt-PA, mean £ SD, min 181 £ 49 154 *+ 36 0.052
NIHSS score before rt-PA, mean = SD 2612 6.8 +53 0.005
Change of NIHSS score *, mean = SD 0.68 + 2.0 435+ 52 0.011
mRS score <2 at discharge, n (%) 35 (94.6) 14 (82.4) 0.173
Change of NIHSS score <0, n (%) 7 (18.9) 1(5.9) 0.205

Group A-1, patients with stable NIHSS score <4 before thrombolysis; Group A-2, patients with rapidly improving
symptoms with a =4-point NIHSS score improvement from the time of onset to the time of thrombolysis decision; NIHSS,
National Institute of Health Stroke Scale; rt-PA, recombinant tissue plasminogen activator; ASPECTS+W, Alberta Stroke

Programme Early CT Score applied to diffusion weighted imaging; mRS, modified Rankin Scale.

*NIHSS score before rt-PA-NIHSS score 24 hours after.

Table 3 Comparison between stable mild stroke (Group A-1) and stroke rapidly improving to mild severity (Group A-3)

Group A-1 Group A-3 p value
N 37 8
NIHSS before rt-PA, mean £ SD 2.62 2.25 0.94
Change of NIHSS score *, mean = SD 0.68 1.88 0.11
mRS score <2 at discharge, n (%) 35 (92.1) 8 (100) 0.673
Change of NIHSS score <0, n (%) 7 (18.9) 0 0.227

Group A-1, patients with stable NIHSS score <4 before thrombolysis; Group A-3, patients with rapidly improving
symptoms with a =4-point NIHSS score improvement who improved to a score <4 before thrombolysis; mRS, modified
Rankin Scale; NIHSS, National Institute of Health Stroke Scale.
*NIHSS score before rt-PA-NIHSS score 24 hours after.
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Fig. 2

A 63-year-old man who presented with sudden dizziness was diagnosed with cardiogenic
cerebral infarction in the left anterior inferior cerebellar artery (AICA) territory.
a: Diffusion weighted imaging (DWI) before intravenous recombinant tissue plasminogen

activator (rt-PA).

b: Magnetic resonance angiography (MRA) before rt-PA.

c: DWI 24 hours after rt-PA.

d: MRA 24 hours after rt-PA shows recanalization of the left AICA.
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