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Study on the discriminative value of a machine learning model based on tumor and

peritumoral CT radiomics features for T2/ T3 staging in rectal cancer
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Abstract: Objective To explore the application value of a machine learning model incorporating clinical
data, conventional contrast-enhanced CT features, and tumor/peritumoral radiomic features in differentiating
T2 and T3 stages of rectal cancer. Methods A retrospective collection of clinical and CT imaging data was
performed on 276 pathologically confirmed rectal cancer patients from the First Affiliated Hospital of Wannan

Medical College between December 2019 and February 2022. Patients were randomly allocated into training ( n
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=193) and validation ( 7 =83) sets at a 7 ¢ 3 ratio. Radiomic features were extracted from venous-phase en-
hanced CT images of both the tumor and peritumoral fat regions using MaZda software. Logistic regression
(LR) analysis was then employed to identify significant influencing factors for distinguishing between T2 and
T3 stages. Five machine learning algorithms, including support vector machine (SVM), elastic net (EN), na-
ive bayes (NB), decision tree (DT), and LR, were employed to develop prediction models. Model performance
was assessed using receiver operating characteristic (ROC) curves, with clinical utility evaluated through deci-
Results

sion curve analysis (DCA). Six optimal CT radiomic features were selected for both tumor and per-

itumoral fat regions. Multivariate logistic regression (MLR) analysis revealed that CEA, CA19-9, PLR, dif-
ferentiation grade, intestinal wall irregularity, and the radiomic signature scores from both the tumor and per-
itumoral fat were independent predictive factors for distinguishing between T2 and T3 stages in rectal cancer
(P < 0.05) . The training set AUC values were 0. 897, 0. 895, 0.853, 0.880, and 0. 899 for the five models
respectively, with corresponding validation set AUCs of 0. 896, 0. 866, 0.862, 0.829, and 0. 839. SVM dem-
onstrated superior performance. DCA showed that all five machine learning models had high clinical utility at
threshold probabilities ranging from 0.1 to 0. 9. Conclusion The machine learning prediction model integra-

ting clinical data and venous-phase CT radiomic features of both tumor and peritumoral regions demonstrates

favorable diagnostic performance for preoperative differentiation of T2/T3 rectal cancer stages, providing valu-

able objective evidence for precise clinical decision-making.
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A 1.016(0. 985~1.049) 0.319 — —
CEA(>5 pg/L vs <5 pg/L) 3.990(1. 990~8. 001) <<0. 001 4.085(1. 628~10. 247) 0.003
CA19-9(>40 ku/L vs<<40 ku/L) 7.884(1.026~60. 598) 0.047 11.132(1.122~110. 470) 0. 040
NLR 1.017(0.929~1.115) 0.711 — —
PLR 1.009(1.002~1.017) 0.019 1.011(1.001~1.021) 0. 040
LMR 0.949¢0.819~1.100) 0.487 — —
AR (P — 1% vs ) 3.892(1.037~11.584) 0.015 3.764(1.013~13.981) 0.048
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(SVM.0. 121,EN.0. 125,NB:0. 164,DT.0. 120) , 4 =0.623.0.257) s TESIF £ H ,{L SVM FL R 3 5 5
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