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Correlation between infarct burden and early neurological deterioration in patients with
recent small subcortical infarction based on MRI indicators
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Abstract Objective To explore the correlation between infarct burden and early neurological deterioration in patients with recent
small subcortical infarction (RSSI) and to analyze the predictive value of these indicators combined with clinical factors for this adverse
outcome based on cranial magnetic resonance imaging (MRI) indicators. Methods A total of 82 patients with RSSI hospitalized at the
Third Affiliated Hospital of Gannan Medical University and 128 patients with RSSI hospitalized at Ganzhou People’s Hospital between
August 2021 and May 2023 were enrolled in this study. Based on whether the National Institutes of Health Stroke Scale (NIHSS) score
increased by =2 points after admission, patients were divided into a deterioration group (n = 41) and non-deterioration group (n = 169).
The 3.0T MRI evaluation indicators and general clinical data collected within 24 h of admission were obtained using the hospital electronic
medical record system. Univariate and multivariate logistic regression analyses were used to identify independent factors influencing early
neurological deterioration in patients with RSSI. Receiver Operating Characteristic (ROC) curves were used to assess the evaluation value
of MRI indicators for infarct burden and other clinical influencing factors in patients with RSSI with regard to early neurological deterio-
ration. Results  Univariate and multivariate logistic regression analyses results showed that the infarct diameter, infarct dimension,
periventricular Fazekas score,and deep Fazekas score in MRI evaluation indicators, as well as age,onset to treatment time, high-density
lipoprotein cholesterol (HDL-C) level ,and diabetes in clinical data were independent risk factors for early neurological deterioration,

with a statistically significant difference (P < 0.05). The ROC curve analysis results showed that the infarct diameter (area under the curve
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[AUC] =0.782,95% confidence interval [CI] :0.696-0.868,P < 0.001),infarct size (AUC=0.774,95%CI:0.692-0.857,P < 0.001),
periventricular Fazekas score (AUC=0.819,95%CI:0.737-0.901,P < 0.001), deep Fazekas score (AUC=0.814,95%CI:0.737-0.891,P <
0.001),and combined prediction (AUC=0.919,95%CI:0.866-0.971,P < 0.001) exhibited good efficacy in predicting early neurological

dysfunction. Conclusion The infarct diameter, infarct size, periventricular Fazekas score,and deep Fazekas score of patients with RSSI

are closely related to the early deterioration of neurological function. Individual or combined detection of each infarct burden MRI evalua-

tion index exhibits a good evaluation effect on the early deterioration of neurological function in patients with RSSI.

Keywords recent small subcortical infarction; early deterioration of neurological function; magnetic resonance imaging; infarction
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Tab.1 Univariate analysis of early neurological deterioration in patients with RSSI

Influencing factor Deterioration group (n = 41) Non-deterioration group (n = 169) tx? 14
Infarct diameter (mm) 16.42 £2.20 14.78 £2.01 4.600 <0.001
Infaret location [n (%) ] 0.368 0.776
Basal ganglia 15(36.59) 56(33.14)
Semioval center 12(29.27) 42(24.85)
Thalamus 7(17.07) 30(17.75)
Brainstem 7(17.07) 41(24.26)
Number of infarct slices 2.59+£0.43 2.28 +0.37 4.658 <0.001
Periventricular Fazekas score [n (%) | 6.145 0.013
0-1 17 (41.46) 106 (62.72)
2-3 24 (58.54) 63(37.28)
Deep white matter Fazekas score [n(%)] 7.932 0.005
0-1 13(31.71) 95(56.21)
2-3 28(68.29) 74(43.79)
Age (year) 65.27 +9.63 61.73 + 8.84 2.260 0.025
Sex [n (%) ] 0.794 0.373
Male 25(60.98) 90(53.25)
Female 16(39.02) 79 (46.75)
BMI[n (%) ] 0.179 0.672
<25 kg/m’ 30(73.17) 129(76.33)
=25 kg/m’ 11(26.83) 40(23.67)
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(%)
Influencing factor Deterioration group (n = 41) Non-deterioration group (n = 169) tx* P
Smoking history [n (%) | 2.319 0.128
Yes 18(43.90) 53(31.36)
No 23(56.10) 116 (68.64)
Drinking history [n (%) ] 2.467 0.116
Yes 20(48.78) 60(35.50)
No 21(51.22) 109 (64.50)
Admission NIHSS score 2.74 £ 0.13 2.70 £ 0.15 1.570 0.118
Time from onset to treatment (h) 56.84 + 8.53 51.10+7.92 4.101 0.001
TOAST classification [n (%) | 1.429 0.235
Large artery atherosclerosis 13(31.71) 72 (42.60)
Cardioembolism 6(14.63) 29(17.16)
Small vessel occlusion 19(46.34) 50(29.59)
Other etiology 3(7.32) 18(10.65)
TC (mmol/L) 491 +£0.55 4.82 +0.57 0.913 0.362
TG (mmol/L) 1.66 £0.27 1.51£0.19 4.147 <0.001
HDL-C (mmol/L) 1.16 £ 0.14 1.30£0.18 4.648 <0.001
LDL-C (mmol/L) 2.58 £0.32 249 £0.27 1.844 0.067
Hypertension [n (%) ] 0.408 0.523
Yes 16(39.02) 57(33.73)
No 25(60.98) 112(66.27)
Dyslipidemia (n(%) ] 5.295 0.021
Yes 13(31.71) 27(15.98)
No 28 (68.29) 142 (84.02)
Diabetes mellitus [n (%) | 5.002 0.025
Yes 15(36.59) 34(20.12)
No 26(63.41) 135(79.88)
Depression [n(%) ] 2.445 0.118
Yes 9(21.95) 21(12.43)
No 32(78.05) 148 (87.57)

22 FZUHRSSIE H F M th £ TR gk £ W R
logistic Al 7347

PARSSLEE A To R 2 T e Ak Ay PR A% 6
PLRIHP < 0.050) LR R AR i B AR i, #4722
FKlogistic [543 o 25 F 7R, MRIFE bR A B2 B
12 FEALIE T W 8l Fazekas P47 IR Fazekas T
a3 VARG R BB (AR 1% & IR TT R E] )
PR 250 2 R A 2 ) BB AR R A ST FE RS PR 2R o
THHDL/K P27 4P 2R (P < 0.05), W32 2k
PEREINEE F R &S sEm [ A 25 31>0.1,
Ji% ik X ¥+ (variance inflation factor, VIF{E) ¥J<10, A
FEfE 2 E L2
2.3 FHAE 7 HH A OC BIMRIVE A 48 b5 RTRSSIHE 2 F

W2 D Re AL T RE

E G U Ay {5 FHAE AE B A% AT )2 T g 2
il FazekasPES) R EFFazekas B2y BEA Fii . ROCHE
Lo M4 R s , MRIDEAf 6 Fr B ATIE 25 Tt
Wph 2 D RE AL R RCRE R R4, RS B A ik T
2 (area under the curve, AUC) f K, W33 & 1,

3 itig

AT 45 R R, 210 RSSTE A BE48 hiN
NIHSSTE 23 3841 = 243 A 41401 , Ak #83K19.52% , 5
2 it A R ) B M T, B R A R D
AF ff L S 5 R 3R S 18 T PR A X e R
HHT A R X



G108 ARG, JETMRIPH LB BT /AMESE R A5 AAE 645 T 22 D e AL AR DG - 925 -

2 RSSIEHERHPMATIEETNH £ E KlogisticE )35 47

Tab.2 Multivariate logistic regression analysis of early neurological deterioration in patients with RSSI

Relevant factor B SE Wald x* P OR 95%CI
Infarct diameter 0.396 0.149 7.069 0.008 1.486 1.110-1.991
Number of infarct slices 2.319 0.726 10.196 0.001 10.170 2.449-42.228
Periventricular Fazekas score 2.040 0.655 9.698 0.002 7.694 2.130-27.790
Deep Fazekas score 1.480 0.627 5.571 0.018 4.395 1.285-15.024
Age 0.064 0.028 5.047 0.025 1.066 1.008-1.126
Time from onset to treatment 0.096 0.032 9.066 0.003 1.101 1.034-1.172
TG 1.324 1.381 0.919 0.338 3.760 0.251-56.379
HDL -3.825 1.564 5.980 0.014 0.022 0.001-0.468
History of dyslipidemia 0.954 0.617 2.388 0.122 2.595 0.774-8.701
History of diabetes mellitus 1.263 0.560 5.090 0.024 3.538 1.180-10.602

#3 1ERAIEHIMRIEMNIEFRITRSS| 8B B A1 2 Th R8T BTN % 88
Tab.3 Predictive efficacy of MRI evaluation indicators for infarct burden on early neurological deterioration in patients with RSSI

Indicator AUC Optimal cutoff value Sensitivity Specificity Accuracy (%) 959%CI
Infarct diameter 0.782 0.294 0.610 0.870 76.19 0.696-0.868
Number of infarct slices 0.774 0.231 0.683 0.769 74.29 0.692-0.857
Periventricular Fazekas score 0.819 0.494 0.537 0.994 80.48 0.737-0.901
Deep Fazekas score 0.814 0.201 0.780 0.669 82.38 0.737-0.891
Combined prediction 0.919 0.188 0.902 0.858 87.14 0.866-0.971

Sensitivity

0.0 + T

0.0 02 04 0.6 0.8 1.0
I—specificity

E1 MRIEFMEtR AR B S TNEIROC 2
Fig.1 ROC curves of single and combined prediction using MRI
evaluation indicators
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