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[Abstract] Background White matter hyperintensity (WMH) is an imaging markers of cerebral
small vessel disease (CSVD), which often coexists with recent single subcortical infarct (RSSI). This study
aimed to explore the risk factors of poor functional prognosis in patients with RSSI. Methods A total of
432 patients with RSSI from June 2018 to December 2019 in West China Hospital, Sichuan University were
analyzed retrospectively. WMH [including paraventricular white matter hyperintensity (PWMH) and deep
white matter hyperintensity (DWMH)] was evaluated by MRI. Univariate and multivariate Logistic
regression analyses were used to screen for poor prognostic risk factors in patients with RSSI, stratified
analyses was used to explore the stability of risk factors associated with poor prognosis in different
populations. Results Logistic regression analysis showed that older age (OR = 1.060, 95%CI: 1.028-
1.093; P =0.000), longer time from onset to admission (OR = 1.005, 95%CI: 1.002-1.008; P =0.001), higher
National Institute of Health Stroke Scale (NIHSS) score at admission (OR =1.109, 95%CI: 1.047-1.175; P =
0.000), larger direct diameter of infarct (OR = 1.077, 95%CI: 1.028-1.129; P = 0.002) and severe WMH
burden (OR =2.229, 95%CI: 1.082-4.591; P = 0.030) were risk factors for poor prognosis in patients with
RSSI. Further stratified analysis showed that the severe WMH burden (Fazekas score 4-6) as a risk factor
for poor prognosis in RSSI, which was stable in women (OR =2.460, 95%Cl: 1.120-5.360; P = 0.024), age >
50 years (OR =1.890, 95%CI: 1.120-3.180; P =0.017) and hypertension (OR =3.150, 95%CI: 1.230-8.100;
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P =0.017). Conclusions In patients with RSSI, severe WMH burden (Fazekas score 4-6) is a risk factor

for 90 d poor prognosis, and it is stable in women, age > 50 years and in people with a history of

hypertension.
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Figure 1 Imaging findings of RSSI in basal ganglia Axial DWI (Panel la). Axial FLAIR (Panel 1b). Figure 2 Imaging findings of
RSST in thalamus Axial DWI (Panel 2a). Axial FLAIR (Panel 2b).
Axial DWI (Panel 3a). Axial FLAIR (Panel 3b). Figure 4 Imaging findings of RSSI in the brainstem Axial DWI (Panel 4a). Axial

FLAIR (Panel 4b).

Figure 3 Imaging findings of RSSI in the centrum semiovale
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Table 1. Comparison of baseline characteristics of RSSI
patients between mild WMH group and severe WMH group
- R BEA
W A5 b1 <n1=)§77) (r1=)i55) X HZH PH
[ (%) ] 1479 0.224
B 133(48.01) 65(41.94)
/g 144(51.99) 90(58.06)
Ay 59.00 71.00 -8.382  0.000
[M(Py,P,), %] (51.00, 68.00) (62.00,77.00)
3 ENG ] 48.00 48.00 1.620  0.106
(M(P,,P,),h]  (24.00,120.00) (13.00,96.00)
e (%) ] 160(57.76) 111(71.61) 8.156  0.004
BRI (%) ) 73(26.35) 42(27.10) 0.028  0.867
HE (%) ] 7( 2.53) 8( 5.16) 2.058  0.151
o g UAE [ 51 (%) ] 6( 2.17) 7( 4.52) 1162 0.281
I A o e 19( 6.86) 24(15.48) 7314 0.007

[$1(%) ]

W s [ (%o ) ] 110(39.71) 59(38.06) 0.134  0.715

B NIHSS 143 3.00 4.00 0.022  0.983
[M(P,,P,)] (2.00, 7.00) ( 2.00, 8.00)
TOAST /38 [$1(%) ] 3.019  0.555
LAAT! 92(33.21) 44(28.39)
CEH! 16( 5.78) 14( 9.03)
SAO 152(54.87) 84(54.19)
SOE %! 6( 2.17) 5( 3.23)
SUE ! 11( 3.97) 8( 5.16)
FEFEAL AL 61 (%) ] 2794 0.424
B X 149(53.79) 87(56.13)
Fr i 24( 8.66) 19(12.26)
A G B v 93(33.57) 42(27.10)
il 11( 3.97) 7( 4.52)
[ RsN=R 13.70 13.70 0.456  0.649
[M(P,,P,),mm] (1030, 19.10) (11.20,19.00)
YA ] 2.00 2.00 7.526  0.675
(M(P,,P,5),J2] (200, 4.00) ( 2.00, 3.00)
K3 A A mRSTEA (%) ] 12541 0.000
<2 226(81.59) 103(66.45)
>2 51(18.41) 52(33.55)
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admission, NIHSS at admission, infarct diameter and infarct level,
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embolism , 0> P PE 2 2E ; SAO, small artery occlusion, /Nl Ik A 2E
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stroke of undetermined etiology, A~ Bl JiL Al ; mRS, modified Rankin
Scale, 2t . Rankin H 3¢
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Table 2. The variable assignment of related risk factors associated with poor prognosis in patients with RSSI

gk i
1 2 3 4 5
el i LoR
A IDES P el
T PR ¥ A
P53 B J )
1+ Ji L AE ¥ H
L 7 v x H
08 B x H
TOAST 43 # LAA #Y CE#Y SAO 7 SOE#)  SUE#
FEZEAE TR A H 1T X i 2 B Jibi
Fazekas 114 BEM AR (0~3) M AR S (4~6)
Jibi 2 55 11 5 5 x H

I A 11 i £ il

LAA ,large artery atherosclerosis, K #l ik i#s k£ AL ; CE, cardiac embolism , 0> P P2 2E ; SAO, small artery occlusion, /N8l ik 4] 2 ;
SOE, stroke of other determined etiology,ﬁﬁﬂ%fﬁﬁ ;SUE, stroke of undetermined etiology , A~ B J5i [A]
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Table 3. Univariate Logistic regression analysis of risk factors associated with poor prognosis in patients with RSSI

As i b SE Wald ¥ P1E ORTH OR 95%ClI

PR -0.041 0.226 0.032 0.858 0.960 0.616~ 1.497
AR -1.054 0.394 7.165 0.007 0.349 0.161~ 0.754
AN ] 0.002 0.001 4.596 0.032 1.002 1.000 ~ 1.004
17 I -0.381 0.247 2.385 0.123 0.683 0.422~ 1.108
W PR s -0.366 0.250 2.145 0.143 0.694 0.425~ 1.132
7 Wit 0.854 0.773 1.221 0.269 2.348 0.517 ~10.674
155 1 I -0.558 0.777 0.515 0.473 0.572 0.125~ 2.626
e it P A o s 0.478 0.348 1.884 0.170 1.613 0.815~ 3.194
WA B -0.405 0.240 2.851 0.091 0.667 0.417 ~ 1.067
A B NIHSS 143 0.082 0.021 15.823 0.000 1.085 1.042~ 1.130
TOAST 434}y CE % -0.888 0.250 12.651 0.000 0.411 0.252~ 0.671
TOAST 4378 >k SAO 1} -0.715 0.491 2.120 0.145 0.489 0.187 ~ 1.281
TOAST 431 4 SOE 5 0.489 0.632 0.598 0.439 1.630 0.472~ 5.628
TOAST 43 #4 SUE # -0.358 0.552 0.422 0.516 0.699 0.237 ~ 2.060
FEFEHEAL T Fr figi 0.244 0.680 0.129 0.719 1.277 0.337 ~ 4.837
HEFE AL T2 51 B o0y -0.298 0.798 0.139 0.709 0.743 0.155~ 3.549
HEZEHEAF o T 0.542 0.690 0.616 0.433 1.719 0.444 ~ 6.650
FEFE A H A% 0.087 0.017 27.398 0.000 1.091 1.056~ 1.127
HEFE JZ T 0.213 0.076 7.954 0.005 1.238 1.067 ~ 1.436
G R A 0.805 0.230 12.240 0.000 2.237 1.425~ 3.512
i % 55 1 BT s -0.012 0.525 0.001 0.981 0.988 0.353~ 2.767
Tl R B A 0.714 0.281 6.457 0.011 2.041 1.177 ~ 3.539

NIHSS, National Institute of Health Stroke Scale, 3% [# [E 57 10 4= #F 5% B 45 4 36 ; CE, cardiac embolism , 0> Y P4 44 € ; SAO, small
artery occlusion, JNB ik 4] 2E ; SOE, stroke of other determined etiology , HoAh BH 9% [N ; SUE, stroke of undetermined etiology, AN
i Bl
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Table 4. Multivariate forward Logistic regression analysis of risk factors associated with poor prognosis in patients

with RSSI

As ik b SE Wald x PIH ORTH OR 95%C1
A 0.058 0.016 13.700 0.000 1.060 1.028 ~ 1.093
AN A ] 0.005 0.002 10.327 0.001 1.005 1.002 ~ 1.008
WA 0.050 0.337 0.022 0.881 1.052 0.543 ~2.037
A BE I NTHSS 343 0.103 0.029 12.437 0.000 1.109 1.047 ~1.175
TOAST 43 %1} CE %! -0.520 0.341 2.323 0.127 0.595 0.305 ~ 1.160
HEFE AL AR 0.075 0.024 9.600 0.002 1.077 1.028 ~ 1.129
A5 3L )24 1 0.260 0.452 0.331 0.565 1.297 0.535~3.147
NG 0.801 0.369 4.728 0.030 2229 1.082~4.591
I R 1 5T e A 0.161 0.447 0.131 0.718 1.175 0.490 ~2.821
fE el -7.586 1.253 36.668 0.000

NIHSS, National Institute of Health Stroke Scale, 3% [H [# 37 LA W58 B 4~ 42 3¢5 CE, cardiac embolism , 0> PP A4 2€

i i )5 - N )
e TR T S O ol Pt SETLAR I P
R 0.097
<50% 72( 7) 0( 0.00) 0.000(0.000 ~ +o) 0.995 )
>50% 360(148) 52(35.14) 1.890(1.120~ 3.180)  0.017 -
P51 0.280
/i 198( 65) 25(38.46) 2.460(1.120 ~ 5.360)  0.024 - >
Bk 234( 90) 27(30.00) 1.450(0.730~ 2.890)  0.294 ®
5 LR 0.465
&k 271(111) 37(33.33) 1.290(0.690 ~ 2.410)  0.416 —————i
i 161( 44) 15(34.09) 3.150(1.230~ 8.100)  0.017 o—
BRI 0.454
X 317(113) 34(30.09) 1.520(0.820 ~ 2.830)  0.181 -
H 115( 42) 18(42.86) 2.150(0.830~ 5.560)  0.114 - >
iz it 0.759
G 417(147) 51(34.69) 1.760(1.050 ~ 2.960)  0.031 —_—————i
H 15 8) 1(12.50) 0.860(0.040 ~ 16.850)  0.999 ~—@ >
e it A 0.553
X 389(131) 44(33.59) 1.710(0.980~ 2.970)  0.058 ————————
A 43( 24) 8(33.33) 1.310(0.320~ 5.320)  0.710 <& ® '
2 0.328
X 263( 96) 37(38.54) 1.940(1.030~ 3.670)  0.040 - -
i 169( 59) 15(25.42) 1.480(0.610~ 3.600)  0.390 - -
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Figure 5 Stratified analysis of the stability of severe WMH as a risk factor related to poor prognosis in patients with RSST in

different populations.
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