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Abstract Objective To establish a risk factor model for intracranial artery stenosis in young patients with acute ischemic stroke (AIS)
based on high-resolution magnetic resonance vascular wall imaging (HR-VWI). Methods ~ Young patients with AIS (n = 290) treated at
Hengshui People’s Hospital between January 2021 and January 2023 were retrospectively analyzed and randomly divided into a modeling
set (203 cases) and a validation set (n = 87) at a ratio of 7 : 3. Patients in the modeling set were divided into the stenosis and non-ste-
nosis groups according to whether they had intracranial artery stenosis. Multivariate logistic regression was used to analyze the clinical
data and HR-VWI characteristics of the patients in the modeling set to screen for factors influencing intracranial artery stenosis in young
patients with AIS. R software was used to construct and verify the risk factor model. Results Among the 290 patients, 88 had intracranial
artery stenosis (30.34%). The proportions of low-density lipoprotein cholesterol (LDL-C), plaque load, smoking history, hypertension , and
eccentric plaques were higher in the stenosis group than in the non-stenosis group (P < 0.05),and the minimum lumen area and remode-
ling index were lower in the stenosis group than in the non-stenosis group (P < 0.05). Multivariate logistic regression analysis showed that
smoking history, hypertension, LDL-C level, plaque load, plaque morphology,and remodeling index were all factors influencing intracra-
nial artery stenosis in young patients with AIS (P < 0.05). Based on the above risk factors, R was used to build a nomogram early warning

model. The ROC results showed that the AUC of the nomogram model for predicting intracranial artery stenosis in the modelling and vali-
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dation sets were 0.872 (95%CI:0.815-0. 902) and 0.850 (95%CI:0.789-0.891), respectively. The Hosmer-Lemeshow test results of the
modeling and validation sets were ¥ °=0.589,P = 0.571 and x *=0.602,P = 0.558 ,respectively. The calibration curves of the two groups

were consistent with the standard curves. Conclusion The risk factor model for intracranial artery stenosis in young patients built in this

study based on HR-VWI features exhibits good predictive efficacy, providing a new method for clinical prevention and treatment.

Keywords high-resolution magnetic resonance vascular wall imaging; acute ischemic stroke; intracranial artery stenosis; nomogram
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Tab.1 Comparison of clinical data between the modeling and validation sets

Item Modeling set (n = 203) Validation set (n = 87) iy’ P

Age (year) 34.58 £5.31 33.42£5.20 1715 0.087
Sex [n (%) ] 0.174 0.676

Male 122 (60.10) 50(57.47)

Female 81(39.90) 37(42.53)
BMI (kg/m®) 2325+ 1.66 2332+ 1.58 0334 0.739
Smoking history [n (%) ] 0.673 0.412

Yes 99 (48.77) 47(54.02)

No 104 (51.23) 40 (45.98)
Drinking history [n (%) ] 0.954 0.329

Yes 90 (44.33) 44(50.57)

No 113(55.67) 43(49.43)
Hypertension [n (%) ] 61(30.05) 30(34.48) 0.556 0.456
Diabetes [n (%) | 22(10.84) 10(11.49) 0.027 0.870
TC (mmol/L) 424 +0.88 4.35+0.92 0.962 0.337
TG (mmol/L) 1.42 £0.34 1.37 £0.36 1.127 0.261
HDL-C (mmol/L) 1.95 +0.46 1.89 +0.44 1.031 0.303
LDL-C (mmol/L) 2.82+0.71 2.73 £0.69 0.998 0.319
Minimum cavity area (mm®) 422 +0.89 4.15£0.91 0.610 0.543
Reconstruction index 1.00 £ 0.23 0.96 + 0.20 1.409 0.160
Plaque burden (%) 4.89+1.16 475 £0.97 0.987 0.324
Plaque morphology [n (%) ] 0.988 0.320

Eccentric 85(41.87) 31(35.63)

Centripetal 118(58.13) 56(64.37)
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Tab.2 Comparison of clinical data between stenosis and non-stenosis groups

Ttem Stenosis group (n = 65) Non-stenosis group (n = 138) ilx’? P

Age (year) 35.49 +5.14 34.15 +5.37 1.681 0.094
Sex[n (%) ] 3.325 0.068

Male 45(69.23) 77 (55.80)

Female 20(30.77) 61(44.20)
BMI (kg/m®) 23.40 + 1.79 23.18 + 1.64 0.866 0.388
Smoking history [n (%) ] 4.828 0.028

Yes 39 (60.00) 60(43.48)

No 26 (40.00) 78 (56.52)
Drinking history [n (%) ] 2.463 0.117

Yes 34(52.31) 56(40.58)

No 31(47.69) 82(59.42)
Hypertension [n (%) ] 27(41.54) 34(24.64) 6.005 0.014
Diabetes [n (%) ] 9(13.85) 13(9.42) 0.896 0.344
TC (mmol/L) 436+0.93 4.18 +0.87 1.345 0.180
TG (mmol/L) 1.47+0.35 1.39+0.31 1.645 0.102
HDL-C (mmol/L) 1.91+0.45 1.97£0.48 0.847 0.398
LDL-C (mmol/L) 3.17+0.76 2.65 +0.66 4.985 <0.001
Minimum cavity area (mm’) 3.36 +0.80 4.63+1.05 8.638 <0.001
Reconstruction index 0.90 £0.21 1.04£0.25 3.910 <0.001
Plaque burden (%) 7.24 +1.96 3.78 £ 0.90 17.395 <0.001
Plaque morphology [n (%) ] 12.910 <0.001

Eccentric 39 (60.00) 46(33.33)

Centripetal 26(40.00) 92 (66.67)

R3 BEAISBEMANIRENEZEEST

Tab.3 Multivariate analysis of intracranial artery stenosis in young patients with AIS

Variable B SE Wald x° OR 95%C1 P
Smoking history 0.731 0.296 6.099 2.077 1.365-3.235 0.014
Hypertension 0.496 0.208 5.686 1.642 1.261-2.273 <0.001
LDL-C 0.853 0.351 5.906 2.347 1.596-3.524 <0.001
Plaque burden 1.115 0.426 6.851 3.050 2.479-4.185 <0.001
Eccentric plaque 0.962 0.321 8.981 2.617 2.104-3.747 <0.001
Reconstruction index -0.802 0.318 6.361 0.448 0.175-0.628 0.003
Constant -0.493 0.312 2.497 - - -
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