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Value of a combined model incorporating clinical characteristics and ultrasound radiomics for predicting
early failure to mature of autogenous arteriovenous fistulas

Ma Chuanyin, Chen Tiantian, Shi Guochan, Nan Xiaoling, Lin Yongqiang, Wang Chaochao (Wenzhou Integrated
Traditional Chinese and Western Medicine Hospital, Wenzhou 325000, Zhejiang, China)

[Abstract]Objective Based on the clinical and ultrasound radiomics characteristics of patients with end-stage re-
nal disease, a prediction model for early dysplasia (FTM) of autologous arteriovenous fistula (AVF) was constructed,
and its clinical value was explored. Methods  This retrospective study included 245 consecutive patients with ESKD
who underwent creation of an autogenous AVF at Wenzhou Integrated Traditional Chinese and Western Medicine
Hospital between January 2023 and August 2025. The dataset was randomly split into a training cohort (7=171) and
a testing cohort (n=74) ina 7 : 3 ratio. In the training set, LASSO regression was applied to select radiomics features
and construct a radiomics model, and the radiomics score (Rad-score) was calculated for each patient based on the se-
lected features and their coefticients. Meanwhile, univariate and multivariate logistic regression analyses were con-
ducted to identify clinical predictors and develop a clinical model. Finally, a combined predictive model was estab-
lished by integrating the clinical features and the Rad-score. Results  Sex, smoking history, serum albumin, and cal-
cium channel blocker use were retained in the multivariable logistic regression and used to construct the clinical mod-
el. LASSO regression identified five optimal radiomics features-contrast, correlation, entropy, gray-level non-unifor-
mity, and run percentage-which were used to build the radiomics model. Univariable logistic regression demonstrated

that Rad-score was significantly associated with FTM. In the training and testing cohorts, the area under curve (AUC)
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of the clinical model were 0.777 and 0.731, respectively; those of the radiomics model were 0.907 and 0.912, respec-

tively; and those of the combined model were 0.922 and 0.943, respectively. In the testing cohort, Del.ong tests showed

that both the combined model and the radiomics model significantly outperformed the clinical model ( all P << 0.05).

DCA indicated that the combined model provided the greatest net clinical benefit. Conclusions  The clinical models,

radiomics models, and their combined model all exhibit certain predictive value for FTM of autologous arteriovenous

fistulas. Among them, the combined model demonstrates the optimal predictive performance and the highest clinical

net benefit, and can serve as an effective tool for the early identification of high-risk patients.
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