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[Abstract] Objective To observe the value of deep survival neural network (DeepSurv) model for predicting prognosis of stage
| non-small cell lung cancer (NSCLC) after CT-guided radiofrequency ablation (RFA). Methods Totally 217 patients with stage [
NSCLC who underwent CT-guided RFA were retrospectively enrolled and divided into training set (n=109) , internal validation set
(n=46) and external validation set (n=62). Pre-treatment gross tumor region (GTR) and post-treatment ablation region (PTZ)
were automatically segmented on CT images using TotalSegmentator tool based on nnU-Net architecture. After deformable
registration with DeedsBCV algorithm, a 5 mm isotropic expansion of GTR was used to construct the ideal ablation target zone,
and three-dimensional target coverage ratio (TCR) was calculated. Optimal radiomics features were extracted from PTZ to derive
radiomics score (Radscore). Multivariable Cox regression was performed to identify independent impact factors of local tumor
progression (LTP). These factors, together with Radscore, were incorporated into DeepSurv model. Model discrimination and
calibration were assessed using concordance index (C-index) and Brier score. Results Gender, fibrinogen (FIB), and three-
dimensional TCR were all independent impact factors of LTP ( HR [95% CI]=1. 568 [1.020, 2.410], 1.540 [1.170, 2.027],
and 0. 110 [0. 044, 0. 2737, respectively; all P<C0.05) and were incorporated into DeepSurv model. C-index value of DeepSurv
model for predicting LTP after CT-guided RFA for stage | NSCLC was 0. 906, 0. 809 and 0. 861 in training, internal validation and
external validation sets, respectively, the corresponding Brier score was 0.187, 0.177 and 0. 182, indicating good predictive
performance and calibration. Conclusion DeepSurv model integrating tumor radiomics features, three-dimensional TCR, gender
and FIB could be used to accurately predict prognosis of stage | NSCLC after CT-guided RFA.
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