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Predictive value of multimodal clinical-MRI radiomics model for early neurological deterioration after
intravenous thrombolysis in patients with acute ischemic stroke
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Abstract Objective To investigate the risk of early neurological deterioration (END) after intravenous thrombolysis (IVT) in acute
ischemic stroke (AIS) using multimodal clinical magnetic resonance imaging (MRI) radiomics combined models. Methods A total of
200 patients with AIS admitted to our hospital from January 2021 to June 2025 were selected. Based on the occurrence of END, patients
were categorized into an END (n = 58) or non-END (n = 142) group. The dataset was randomly divided in a7 : 3 ratio inlo a training set
(n = 140) and a validation set (n = 60). With the imageomics features screened by magnetic susceptibility weighted imaging (SW1), diffu-
sion weighted imaging (DW1),and relevant clinical-MRI features, logistic regression was used to construct an SWI omics, DWI omics,
SWI+DWI omics, and combined models. Model performance was evaluated using receiver operating characteristic (ROC) curves, decision
curve analysis (DCA), calibration curves,and the Delong test. Results In the validation set,the combined model achieved the highest
area under the curve (AUC) of 0.915. The AUC of the SWI+DWI omics model was 0.897, which was significantly higher than that of the
single-sequence SWI omics (AUC=0.814) and DWI omics models (AUC=0.792, P < 0.05). The clinical-MRI model constructed using four
clinically significant features-namely, the asymmetric prominent vein sign, DWI infarct volume, ADC,and the pre-thrombolytic National
Institutes of Health Stroke Scale (NIHSS) score-achieved a validation set AUC of 0.723. The DeLong test showed the AUC of the combined
model was significantly higher than that of the clinical-MRI model (P < 0.05), whereas no statistically significant difference was observed
compared to the SWI+DWI omics model (P > 0.05). Calibration and DCA curves showed that the combined model had superior predictive
accuracy and greater clinical net benefit. Conclusion The multimodal clinical-MRI imaging histology-based combined model can effec-

tively predict the risk of post-IVT END in patients with AIS,and provide a basis for the clinical development of individualized preventive
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treatment plans.
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P B 10 PE I 25 FP (acute ischemic stroke, AIS)
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HIFLE LT, LR IR #kH (intra-
venous thrombolysis, IVT) JZAISH- 75 J7 (1) ¢ 4
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D1tig Ak (early neurological deterioration, END), 5
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T3 A= g 25 rh i 3% (National Institutes of Health Stroke
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Tab.1 Comparison of clinical and MRI characteristics between the two groups

ltem END group (n = 58) Non-END group (n = 142) t1x°17 P
Age (year) 65.15 +9.87 67.61 +10.54 0.114 0.243
Sex[n (%) ] 0.441 0.216
Male 26(44.83) 89 (62.68)
Female 32(55.17) 53(37.32)
Hypertension [n (%) ] 46(79.31) 58(40.85) 7.769 0.014
Glycuresis [n (%) | 22(37.93) 47(33.09) 0.092 0.213
Auricular fibrillation [n (%) ] 43(74.14) 36(25.35) 9.472 0.005
Stroke [n (%) ] 17(29.31) 40(28.17) 1.821 0.103
Prethrombolysis systolic blood pressure (mmHg) 128.32+19.43 87.25+8.76 —6.065 0.023
Prethrombolysis diastolic blood pressure (mmHg) 103.68 + 11.27 80.54 +7.89 1.254 0.121
Prethrombolysis blood glucose (mmol/L.) 7.55(6.56-8.54) 9.14(8.06-10.22) -0.753 0.304
Prethrombolysis NIHSS score 13.12+1.87 5.48+0.89 8.245 0.014
OTT (h) 4.07£0.23 336 +0.11 0.475 0.113
WBC ( x 10°/L) 36.25 + 8.07 15.33 +5.04 5.393 0.027
LYC(x 10°/L) 8.12(6.97-10.55) 9.56(7.44-11.87) 1.742 0.114
PLT ( x 10°/L) 233.23 +23.27 245.51 +28.27 -1.654 0.513
PV (fL) 11.26 + 1.37 1132+ 1.15 1.125 0.118
TG (mmol/L) 453£0.55 3.54+0.14 1.045 0.106
TC (mmol/L) 6.73 £0.24 8.46 +1.33 -1.015 0.132
HDL-C (mmol/L) 2.52£0.16 4.12+0.32 0.218 0.376
LDL-C (mmol/L) 4.88 £0.12 3.56 +0.54 0.331 0.453
DWI infarct volume (ml.) 1323 £2.65 4.08 +0.67 6.034 0.021
ADC ( x 107 mm’/s) 0.38 £0.08 0.76 £ 0.03 8.717 0.011
PVS[n (%) ] 39(67.24) 21(14.79) 10.543 0.001
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Tab.2 Results of multifactor logistic regression analysis of clinical-MRI features

Variable B SE OR 95%ClI Wald x* P
Hypertension -1.055 0.528 0.348 0.128-1.015 1.321 0.326
Auricular fibrillation -1.452 1.190 0.234 0.023-2.410 1.490 0.223
Prethrombolysis systolic blood pressure -0.730 0.351 0.482 0.261-1.035 1.023 0.643
Prethrombolysis NIHSS score 0.243 0.098 1.275 1.113-1.637 6.169 0.012
WBC -0.247 0.745 0.781 0.108-2.006 0.782 0.431
DWI infarct volume 0.705 0.203 2.023 1.143-2.529 9.349 0.001
ADC 0.579 0.139 1.784 1.177-2.033 7.388 0.005
PVS 0.503 0.153 1.653 1.065-1.943 5912 0.017
Constant -0.774 0.592 0.461 0.139-1.415 1.418 0.121
2.3 SUARUH 2E R R VNGt K BE 5, SWI+DWIRZ AR 4 A AR I AUC
BT DWI SWLEDWIFISWIE R Lo nil e B THP I SWIR R A FEA (AUCSHH0.725
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E1 HREFREROCHZ%
Fig.1 ROC curves of the radiomics model in each group
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Fig.2 Risk-factor model for post-IVT END in patients with AIS
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Tab.3 Comparison of the diagnostic efficacy of ROC curves for three models

Dataset AUC 95%CI Accuracy (%) Sensitivity (%) Specificity (%)

Training set

Clinical-MRI model 0.678 0.557-0.793 71.73 76.82 67.86

DWI+SWI radiomics model 0.874 0.798-0.935 80.50 83.33 75.02

Combined model 0.904 0.845-0.952 85.12 92.31 85.71
Validation set

Clinical-MRI model 0.723 0.617-0.818 71.74 77.81 68.81

DWI+SWI radiomics model 0.897 0.791-0.962 81.66 84.44 76.35

Combined model 0.915 0.858-0.957 86.23 93.42 86.82
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