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[ Abstract] Objective To investigate the preoperative predictive value of "F-FDG PET-based ra-
diomics and deep learning (DL) models for perineural invasion (PNI) in colorectal cancer (CRC). Methods
This was a retrospective case-control study. Clinical and preoperative "*F-FDG PET/CT imaging data were
collected from 128 CRC patients (75 males, 53 females, age: 25—100 years) who were treated in Nanjing
Drum Tower Hospital, Affiliated Hospital of Medical School, Nanjing University between November 2013
and November 2024. Patients were divided into a training set (89 cases including 52 males and 37 females,
age: 70(58,76) years) and a validation set (39 cases including 23 males and 16 females, age: 72(63,
76) years) with a ratio of 7:3 using block randomizalion. Differences of clinical features and PET/CT pa-
rameters between groups were compared by Mann-Whitney U test and X* test. The volume of interest ( VOI)
of CRC primary foci were delineated from preoperative *F-FDG PET images, and 2 016 radiomics features
were extracted. The DL model was trained based on the Resnet50 architecture, and 2 047 DL features were
extracted. Pearson correlation analysis and least absolute shrinkage and selection operator (LASSO) regres-
sion were used for feature selection and dimensionality reduction, and radiomics score (RS) and DL models
were constructed. Extreme gradient boosting ( XGBoost) model was used to construct the combined model , and
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the model interpretability was analyzed using shapely additive explanations ( SHAP) interpretation. Results
There were no significant differences of clinical features and PET/CT parameters between the training and
validation sets (X* values; 0.00-2.64, Z values: from —0.51 to —0.02, all P>0.05). Patients were catego-
rized into PNI group (58 cases) and non-PNI group (70 cases) based on postoperative pathology. The
difference of ¢N stage between PNI group (n=40) and non-PNI group (n=49) in the training set was sig-
nificant (X*=8.64, P=0.003). Four radiomics features and 5 DL features were selected respectively, based
on which RS and DL models were constructed. The combined model was constructed based on RS, DL mod-
els and ¢N stage. ROC curves showed that the AUCs of the combined model in the training set and validation
set were both 0.89. SHAP analysis showed that the predictive value of the DL model was the best (SHAP
value: 0.006 9) among the combined model. Conclusion The machine learning model based on "*F-FDG
PET RS and DL models combined with cN stage has good predictive performance for PNI in CRC, which
can provide reference value for clinical personalized prognostic assessment.
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