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Application of spectral CT imaging combined with radiomics in preoperative prediction for WHO/ISUP
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[Abstract] Objective: To explore the value of the preoperative prediction of WHO/ISUP grades
of clear cell renal cell carcinoma (ccRCC) by spectral CT multiparametric imaging combined with io-
dine map radiomics. Methods: A retrospective analysis was conducted on 130 patients with ccRCC of
our hospital between September 2019 and June 2024. All patients were divided into low-grade group
(WHO/ISUP grades I — Il ,n=92) and high-grade group (WHO/ISUP grades Il —IV,n=38) ,and
they were randomly divided into a training set (n=91) and a validation set (n=239) in a ratio of 7:3.
The lesions were manually delineated by using 3D-slicer,and feature stability was assessed by the intr-
aclass correlation coefficient (ICC).Feature selection was performed by using LASSO (Least Absolute
Shrinkage and Selection Operator) and logistic regression.And three models were found,including the
clinical model,the radiomics model,and the combined model. Model performance was assessed by the
area under the curve (AUC), and clinical utility was evaluated by decision curve analysis (DCA).
Results: The clinical model comprised three features [ the maximum tumor diameter, corticomedullary
phase iodine concentration (IC),and normalized iodine concentration (NIC)].The radiomics model in-
cluded eight corticomedullary phase features and six nephrographic phase features. The combined mod-
el consists of clinical features and the radiomics signature. The combined model demonstrated the best
diagnostic performance in both the training cohort (AUC=0.91) and the validation cohort (AUC=
0.90).Conclusion ; Spectral CT-based iodine map radiomics can effectively predict the pathological grade
of ccRCC.The combined model can further improve predictive performance and holds potential clinical
value.
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