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Preoperative prediction of tumor budding grade in colorectal cancer based on enhanced CT radiomics combined with machine
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First Hospital, Hebei 056000, China

[Abstract] Objective: To explore the predictive value of enhanced CT-based radiomics combined with machine learn-
ing for the grade of tumor budding (TB) in colorectal cancer.Methods:Retrospective collection of colorectal cancer patients
confirmed by postoperative pathology from two centers was conducted. A total of 467 patients were enrolled from Center 1,
who were randomly divided into a training cohort (n=327) and an internal validation cohort (n=140) in a 7:3 ratio.Center
2 contributed 209 patients,all of whom were assigned to the external validation cohort.Based on postoperative pathological
assessment, patients were categorized into either a low-to-moderate tumor budding (TB) group or a high TB group. The
tumor contours were outlined layer by layer on the three-phase contrast-enhanced CT images,and their radiomics features
were extracted.Prediction models were built using multi-layer perceptron, support vector machine (SVM), logistic regres-
sion,and naive Bayes. At the same time, univariate and multivariate logistic regression analyses were used to select inde-
pendent predictive factors from clinical imaging features,and these factors were input as additional features into the optimal
radiomics model to construct a nomogram model.Results: Robust predictive performance was observed with the SVM mod-
el,as evidenced by AUCs of 0.918 in the training cohort,0.863 in the internal validation cohort,and 0.835 in the external
validation cohort,respectively.In colorectal cancer,the differentiation degree,enhancement mode,and CT-N staging were i-
dentified as independent predictors of TB grade. When these variables were incorporated into a SVM-based nomogram, the
model demonstrated superior predictive accuracy. The model achieved AUC values of 0.951 in the training cohort,0.904 in
the internal validation cohort, and 0.858 in the external validation cohort, respectively. Conclusion: The predictive model
based on enhanced CT radiomics and machine learning can better predict the TB grade of colorectal cancer before surgery,
and the nomogram model established by incorporating clinical imaging features can further improve performance.

[Key words] Colorectal cancer; Tumor budding; Tomography,X-ray computer; Radiomics; Nomogram
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