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CT radiomics in prediction of clear cell renal cell carcinoma nuclear grading: exploration of different CT
phases and ROI delineation strategies XU Xiang-dong, LUO Shi-wei, WEI Rui-li, et al. Department of
Radiology,Guangzhou First people’s Hospital,Guangzhou 510180, China

[Abstract] Objective: The purpose of this study was to evaluate the value of different CT scan
phases and different delineation strategies in radiomics methods for the prediction of clear cell renal
cell carcinoma (ccRCC) nuclear grading.Methods: 137 patients with pathologically proven ccRCCs,in-
cluding 96 low-grade (Fuhrman grade 1 and 2) and 41 high-grade (Fuhrman grade 3 and 4) ccRCCs,
were retrospectively collected in this study. The CT images of four phases [ (unenhanced phase (UP),
corticomedullary phase (CMP),nephrographic phase (NP) and excretory phase (EP)] were employed
in radiomics analysis. The selected axial images of the lesion in each phase were segmented with ITK-
SNAP software,obtaining two-dimensional region of interest (2D-ROI) of the tumor with the largest
diameter and three-dimensional region of interest (3D-ROI) of the entire tumor. Texture feature ex-
traction was performed on 2D-ROI or 3D-ROI using Pyradiomics software,followed by 176 prediction
models constructed with 22 feature selection methods and 8 classification algorithms.Five-fold cross-
validation was used to evaluate the efficacy of these models.The discrimination abilities of the models
were quantified by area under the receiver operating characteristic (ROC) curve (AUC),accuracy,sen-

sitivity,and specificity. Results: The average of AUCs and corresponding accuracy of the top-5 ra-
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diomics models based on 3D-ROI were higher than those of the models based on 2D-ROI,and the ave-

rage of the AUCs of the top-5 models based on unenhanced phase was higher than those of the other

phases. The maximum AUCs of the 3D-ROI-based radiomics models in unenhanced phase, corticome-

dullary phase,nephrographic phase and excretory phase were 0.822,0.732,0.742 and 0.780,respective-
ly ; while the maximum AUCs of 2D-ROI-based radiomics models in the four phases were 0.738,0.692,

0.710 and 0.674, respectively. Conclusion: 3D-ROI and unenhanced phase-based radiomics models are

more recommended to be employed to predict ccRCC nuclear grading.

[Key words] Renal tumor; Clear cell renal cell carcinoma; Radiomics; Tomography,X-ray com-

puted; Scanning phase
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