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[ Abstract] Objective To develop a deep learning-based PET/CT multimodal fusion model to im-
prove the predictive performance for pleural invasion (PI) in lung cancer. Methods This retrospective co-
hort study was conducted on 1017 pathologically confirmed non-small cell lung cancer ( NSCLC) patients
(446 males, 571 females, age 60(55,66) years) who underwent "*F-FDG PET/CT imaging between January
2016 and January 2023 at Peking University Cancer Hospital. Patients were divided into a training set (813
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cases) and a validation set (204 cases) at the ratio of 8:2 using stratified random sampling. The additional
120 patients (50 males, 70 females, age 60(53,67) years) from Peking University Cancer Hospital be-
tween April 2023 and February 2024 were collected as a test set. Based on the three-dimensional-residual
neural network50 (3D-ResNet50) architecture, CT single-modality and PET single-modality models were
initially constructed to predict PI. Subsequently, a multimodal fusion model was developed by integrating
feature-level and decision-level fusion strategies. McNemar test was employed to compare the diagnostic per-
formance between the model and physicians. Results The CT single-modality model achieved the accuracy
of 81.7%(98/120) , the specificity of 73.3% (44/60) , and the sensitivity of 90.0% (54/60) in the test
set, while the PET single-modality model showed lower accuracy (61.7%(74/120) ) but higher specificity
(93.3%(56/60) ). With fusion strategies, the multimodal fusion model further improved accuracy to 88.3%
(106/120) in the test set, with balanced sensitivity (90.0% (54/60) ) and specificity (86.7% (52/60) ),
effectively reducing false positives and missed diagnoses. The accuracy of multimodal fusion model showed
statistically significant difference compared to both physicians (70.0% (84/120) and 75.0% (90/120) ; X*
values;14.24, 7.11, P values; <0.001, 0.008). Conclusion The deep learning-based PET/CT multimo-
dal fusion model significantly enhances diagnostic performance for PI prediction in lung cancer, offering a

novel methodological approach for non-invasive and precise diagnosis of PI.
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