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Ultrasound-based multilayer perceptron model for differentiating acute complicated and uncomplicated appendicitis in children
SUN Jing,ZHANG Jia-wen, YANG Zhen,et al.Department of Pediatrics,Zhengzhou Central Hospital Affiliated to Zheng-
zhou University,Zhengzhou 450000, China

[ Abstract] Objective: The aim of this study was to explore the value of a radiomics model based on ultrasound images
in predicting complicated and uncomplicated acute appendicitis (AA) in children.Methods: A retrospective analysis was per-
formed on the pre-treatment ultrasound imaging data and clinical data of 220 children with AA,including 121 cases of com-
plicated AA and 99 cases of uncomplicated AA.All subjects were divided into a training set and a validation set at a ratio of
7:3 using stratified sampling. The multilayer perceptron (MLP) algorithm was adopted to construct three models respec-
tively:a clinical model,a radiomics model,and a clinical-radiomics combined model. The diagnostic performance, reliability,
and patient benefits of the models were evaluated using the area under the receiver operating characteristic curve (AUC),
calibration curve,and clinical decision curve analysis (DCA), respectively.Results: The clinical model, radiomics model, and
clinical-radiomics combined model based on the MLP algorithm were all applicable for distinguishing between complicated
and uncomplicated AA in children.Compared with the first two models, the clinical-radiomics combined model exhibited the
highest diagnostic efficacy: AUC was 0.883 (95%C1:0.822~0.929) with sensitivity of 85.51% and specificity of 89.41% in
the training set; AUC was 0.822 (95 % CI:0.709~0.905) with sensitivity of 83.33% and specificity of 83.33% in the valida-
tion set.The calibration curve and DCA results showed that this model not only had good stability but also could bring fa-
vorable net clinical benefits to relevant patients.Conclusion: The ultrasound radiomics model based on the MLP algorithm is
helpful for distinguishing between acute complicated and uncomplicated appendicitis in children.
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