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[ Abstract] Objective To investigate the value of pre-therapy "F-FDG PET/CT-based radiomics
and deep learning ( DL.) models and clinical features in predicting occult lymph node metastasis (OLM) in
patients with non-small cell lung cancer (NSCLC). Methods This was a retrospective cohort study. A total
of 283 patients ( 167 males, 116 females; age 67(60,73) years) with clinically staged T1-3NOMO NSCLC
who underwent *F-FDG PET/CT from January 2019 to June 2024 in Ningbo Mingzhou Hospital were in-
cluded consecutively. Using simple random sampling, patients were divided into training (n=226) and vali-
dation (n=57) sets at a ratio of 8:2. An additional 121 patients with NSCLC (72 males, 49 females; age
66(60,72) years) from Suzhou Hongci Hematology Hospital were enrolled as a test set. Radiomics features
were extracted from manually contoured tumor ROIs on PET/CT images, and DL features were extracted
from the slice with the largest primary tumor area and two adjacent slices (+2). Seven prediction models
were constructed by integrating clinical features, radiomics features, and DL features. ROC curve analysis
was performed to evaluate the diagnostic performance of different models for OLM prediction. Using the opti-
mal predictive model, patients were stratified into high-risk and low-risk groups based on the maximum
Youden index threshold, and the survival differences were compared using log-rank test. Results Among the
7 models, DL-radiomics-clinical ( DRC) model (logistic regression classifier) demonstrated optional per-
formance in both validation set and test set, with AUCs of 0.917 and 0.879, respectively. Subgroup analysis
revealed that the DRC model achieved AUCs of 0.903 for T1 stage and 0.842 for T2-3 stage, respectively.
For pathological subtypes, the model showed AUCs of 0.925 for adenocarcinoma and 0.773 for squamous
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cell carcinoma, respectively. Survival analysis showed that patients in the high-risk group (=0.210; n=29)

had poorer progression-free survival and overall survival compared to those in the low-risk group (<0.210; n=
87; X* values; 8.51, 8.83, P values: 0.004, 0.003). Conclusion The DRC model integrating PET/CT

radiomics features, DL features, and clinical features, can effectively predict OLM and prognosis in NSCLC

patients.
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