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Association between Asymptomatic Cerebrovascular Stenosis and Early Neurological
Deterioration in Single Subcortical Infarction Patients

Seong-Min Hong, MD, Hak-Loh Lee, MD, Hyunsoo Kim, MD, Kang-Ho Choi, MD, PhD, Joon-Tae Kim, MD, PhD,
Man-Seok Park, MD, PhD, Byeong C. Kim, MD, PhD

Department of Neurology, Chonnam National University Hospital, Gwangju, Korea

Background: Patients with ischemic stroke may experience early neurological deterioration
(END) during the acute phase. This study aimed to identify association between
asymptomatic vascular stenosis and END in single subcortical infarction patients.

Methods: The study included 562 patients admitted within 48 hours of symptom onset
between January 2015 and August 2022. END was defined as a decrease of 21 point in the
National Institutes of Health stroke scale (NIHSS) motor score or 2 points in the total NIHSS
score within the first 48 hours after stroke onset. Clinical characteristics, including age,
sex, smoking habits, underlying vascular risk factors, initial NIHSS score, trial of Org 10172
in acute stroke treatment classification, laboratory parameters, and presence of vascular
stenosis or occlusion, were analyzed to identify predictors of END.

Results: END occurred in 115 patients (20%) with single subcortical infarction. Age (odds
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in multivariable logistic regression.

Conclusions: This study suggests that age, sex, location of cerebral infarction, systolic blood
pressure and the presence of asymptomatic vascular stenosis are independent predictors of
END.
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Figure 1. Selection of study population. CNUH; Chonnam National University Hospital, n; number, NIHSS; National Institutes of Health
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Figure 2. Representative cases of patients. (A) Infarction at left BG and CR with END. (B) Asymptomatic stenosis (white arraow) at right
posterior cerebral artery. (C) Infarction at right basal ganglia and corona radiata with END. (D) Symptomatic stenosis (white arrow) at right
middle cerebral artery. (E) Infarction at left BG and CR without END. (F) Symptomatic stenosis (white arrow) at left middle cerebral artery on
MRA. BG; basal ganglia, CR; corona radiata, END; early neurological deterioration, MRA; magnetic resonance angiography.
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Table 1. Clinical characteristics in patiens with END and without END
Characteristic Non-END (n=447) END (n=115) p-value®
Age (years) 65.5+13.1 709+114 <0.001°
Sex <0.001°
Female 174 (38.9) 66 (57.4)
Smoking habitual 0.014°
Never smoker 292 (65.3) 87 (75.7)
Ex-smoker (quit less than 5 years) 17 (26.2) 15 (13.0)
Ex-smoker (quit more than 5 years) 25 (5.6) 10 (8.7)
Current smoker 1329 3(2.6)
Hypertension 241 (53.9) 70 (60.9) 0.181
Diabetes mellitus 95 (21.2) 31(27.0) 0.191
Dyslipidemia 112 (25.1) 25 (21.7) 0.460
Initial NIHSS score 19414 17413 0.263
TOAST classification 0.190
Large artery atherosclerosis 116 (25.9) 37 (32.2)
Small vessel occlusion 256 (57.3) 55 (47.8)
Other determined 1(0.2) 0(0.0)
Undetermined 74 (16.6) 23 (20.0)
LDL-C 117.1£36.6 120.2+37.8 0.429
Triglyceride 125.7£70.7 119.6+£78.0 0.446
Systolic blood pressure 14414257 148.2+28.2 0.135
Diastolic blood pressure 84.9+14.3 84.0+16.3 0.639
Random blood sugar 140.7£73.8 135.7+489 0.382
HgbAlc 6.4+4.5 6.211.2 0.379
Infarction site 0.091
Posterior limb of internal capsule 84 (18.8) 13 (11.3)
Basal ganglia 236 (52.8) 59 (51.3)
Corona radiata 24 (5.4) 11(9.6)
Both BG and CR 103 (23.0) 32(27.8)
Values are presented as meantstandard deviation or number (%).
END; early neurological deterioration, NIHSS; National Institutes of Health stroke scale, TOAST; trial of ORG 10172 in acute stroke treatment, LDL-C; low
density lipoprotein cholesterol, HgbA1c; glycated hemoglobin, BG; basal ganglia, CR; corona radiata

p-value by t-test and Pearson’s chi-square test
*Significant difference (p<0.05) on statistical testing
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Table 2. Univariate logistic regression analysis for early neurologi-
cal deterioration

Unadjusted
OR(95%Cl)  p-value®
Age 1.0 (1.0-1) <0.001°
Sex <0.001°
Female 21(14-3.2)
Smoking habitual 0.027°

Never smoker 1 (reference)

(

Ex-smoker (quit less than 5 years) 0.4 (0.2-0.8)

Ex-smoker (quit more than 5 years) 3(0.6-2.9)

Current smoker 8(0.2-2.9)
Hypertension 1.3 (0.9-2.0) 0.182
Diabetes mellitus 4(09-2.2) 0.192
Dyslipidemia 8 (0.5-1.4) 0.460
Initial NIHSS score 9 (0.8-1.1) 0.263
TOAST classification 0.192

Large artery atherosclerosis 15(0.9-2.4)

Small vessel occlusion 1 (reference)

Other determined N/A

Undetermined 4 (0.8-2.5)

LDL-C 0 (1.0-1.0) 0429
Triglyceride 1.0 (1.0-1.0) 0.446
Systolic blood pressure 1.0 (1.0-1.0) 0.136
Diastolic blood pressure 0 (1.0-1.0) 0.638
Random blood sugar 0 (1.0-1.0) 0.489
HgbA1lc 0 (0.9-1.1) 0.647
Infarction site 0.098

Posterior limb of internal capsule 1 (reference)

(
Basal ganglia 1.6 (0.8-3.0)
Corona radiata 3(12-7.4)
Both BG and CR 2.0 (1.0-4.1)

OR; odds ratio, Cl; confidence interval, NIHSS; National Institutes of
Health stroke scale, TOAST; trial of ORG 10172 in acute stroke treatment,
N/A; not applicable, LDL-C; low density lipoprotein cholesterol, HgbATc;
glycated hemoglobin, BG; basal ganglia, CR; corona radiata.

°p-value by logistic regression.

*Significant difference (p<0.05) on statistical testing.
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Table 3. Multivariable logistic regression analysis for early neuro-
logical deterioration

Adjusted”
OR(95%ClI)  p-value®

Age 1.0 (1.0-1.0) 0.011°
Sex 0.042°

Female 1.7 (1.0-2.9)
HTN 1.0 (0.6-1.5) 0.850
DM 14 (0.8-2.3) 0.193
Smoking habitual 0.150

Never smoker 1 (reference)

Ex-smoker (quit less than 5 years) 0.7 (0.4-14)

Ex-smoker (quit more than 5 years) 2.1(0.9-4.9)

Current smoker 2(0.3-4.7)
TOAST 0.735

Large artery artherosclerosis 1.2 (0.7-2.0)

Small vessel occlusion 1 (reference)

Other determined N/A

Undetermined 13 (0.7-2.3)
Systolic blood pressure 1.0 (1.0-1.0) 0.011°
Infarction location 0.088

Posterior limb of internal capsule 1 (reference)

Basal ganglia 1.6 (0.8-3.1)

Corona radiata 0 (11-7.9)

Both BG and CR 9(0.9-4.0)

OR; odds ratio, Cl; confidence interval, HTN; hypertension, DM; diabetes
mellitus, TOAST; trial of ORG 10172 in acute stroke treatment, N/A; not
applicable, BG; basal ganglia, CR; corona radiata.

°Adjusted for age, sex, smoking habitual, hypertension, diabetes mellitus,
TOAST classification, systolic blood pressure, and infarction location.
®p-value by logistic regression.

“Significant difference (p<0.05) on statistical testing.

Table 4. Vascular stenosis in patients with END and without END

oh<ss 240 A= Uo](OR [95% CI, 1.0 [1.0-1.0]), 14
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Z|gt -(OR [95% CIJ, 3.0 [1.1-7.91)7} A174A <tslol] S84
02 YL FE= WS YoltK(Table 3).

27] A4 ofstet Fa Fato| TS ok R A4
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2.2 [1.3-3.8])7F 7] A174A o}et WAde Hlth shAwt
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A oFske] e Z7HA7 = 811019 OLHOR [95% CIl, 2.2
[1.1-4.0) %, ¥354 B¢ 2 -2 HMo] FAlo] £t
+ WA= BAR SR FolokA] 23UTHOR [95% CIl, 1.5 0.8~
2.9)) (Table 5).

L

£ A7E T BAE O o Yy
A7 28|30 S4B @l BUnIsA SolA &

. . Both symptomatic and
. Only symptomatic Only asymptomatic X . B
No stenosis . . . . asymptomatic stenosis or p-value
stenosis or occlusion  stenosis or occlusion .
occlusion
Vascular stenosis 0.002°
Non-END (n=447) 242 (54.1) 86 (19.2) 47 (10.5) 72 (16.1)
END (n=115) 44 (38.3) 20(17.4) 22 (19.1) 29 (25.2)

Values are presented as number (%).

END; early neurological deterioration.

°p-value by Person'’s chi-square test.

*Significant difference (p<0.05) on statistical testing.
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Table 5. logistic regression model for the vascular stenosis
Unadjusted Adjusted®
OR (95% Cl) p-value® OR (95% Cl) p-value”
Vascular stenosis 0.003° 0.051

No stenosis 1 (reference) 1 (reference)
Only symptomatic stenosis 13(0.7-23) 1.0 (0.5-19)
Only asymptomatic stenosis 2.6 (14-4.7) 2.2 (11-4.0)
Both symptomatic and asymptomatic stenosis 2.2 (13-3.8) 15(0.8-2.9)

OR; odds ratio, Cl; confidence interval, TOAST; trial of ORG 10172 in acute stroke treatment.
°Adjusted for age, sex, smoking habitual, hypertension, diabtetes mellitus, TOAST classicification, systolic blood pressure, and infarction location.

®p-value by logistic regression.
‘Significant difference (p<0.05) on statistical testing.
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