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Deep learning-based risk prediction model for iodinated contrast media extravasation in intravenous high-pressure injection
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225001, China

[ Abstract] Objective: This study was aimed to develop a deep learning-based risk prediction model for contrast media
extravasation (CME) during intravenous high-pressure injection, integrating multidimensional clinical data to accurately i-
dentify high-risk CME patients.Methods: A Transformer deep learning architecture was employed to construct a binary clas-
sification prediction model based on dual-center clinical data. The model inputs consisted of 16 key variables,and Focal Loss
was used as the loss function to address the issue of class imbalance.Internal evaluation was conducted using five-fold cross-
validation,and external validation was performed on an independent test set.Results: The model achieved average accuracies
of 93.24% and 92.21% in the internal cohort and external test set, respectively. The recalls were 84.85% and 80.80 % ; posi-
tive predictive values were 9.98% and 9.36 % ;negative predictive values were 99.87 % and 99.80%.F1 scores were 0.17 and
0.17.Cohen's Kappa coefficients were 0.17 and 0.15.Matthews correlation coefficients were 0.28 and 0.26 ;and the areas un-
der the ROC curve were 0.89 and 0.86, respectively. Conclusion: The CME risk prediction model developed in this study
demonstrates good accuracy and generalizability for predicting high-risk individuals across different datasets,showing poten-
tial as a real-time CME auxiliary warning tool. Future research will be focused on further optimizing model accuracy and val-
idating its interpretability and practical value in a broader clinical context.
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