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The value of deep learning in the construction of survival prediction models for advanced gastric cancer
based on enhanced CT ZHANG Wen-juan,ZHANG Li-wen,DENG Juan,et al.Department of Radiolo-
gy,Lanzhou University Second Hospital,Lanzhou 730030,China

[Abstract] Objective: To explore the value of deep learning (DL) model based on preoperative
enhanced CT to predict the 1-,2-and 3-year survival probability in patients with advanced gastric can-
cer (AGC).Methods:From January 2013 to December 2015, the clinical and CT data of 337 patients
with AGC confirmed by pathology in our hospital were retrospectively analyzed.All subjects were di-
vided into a training set (n=237) and an external validation set (n=100) according to a ratio of 7:3.
A DL model of residual convolutional neural network was constructed based on preoperative contrast-
enhanced venous phase CT images to predict the 1-,2- and 3-year survival probability of AGC patients.
Data enhancement technology was used to increase the data amount of training set. Univariate and
multivariate Cox regression analysis methods were used to construct clinical models, and then DL
model and clinical model were integrated to construct comprehensive prediction models and a corre-
sponding nomogram was created. Harrel agreement index (C-index) and risk ratio (HR) were calcula-
ted,and Kaplan-Meier curve, calibration curve and clinical decision curve were used to compare the
prediction performance of the three models for OS.Results: In the training set, the C-index values of
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comprehensive model, DL model and clinical model were 0.74 (95%CI:0.69~0.78),0.72 (95% CI:
0.67~0.76) and 0.70 (95% Cl:0.65~0.75), respectively; and in the validation set, they were 0.67
(95%CI:0.59~0.74),0.66 (95%CI:0.58~0.73) and 0.64 (95%CI:0.56~0.71),respectively. The re-
sults indicated that the comprehensive model had the best survival prediction ability.In the training
set,the HRs of the three models were 2.72 (95%CI:2.06~4.02),2.88 (95%CI:1.89~4.39) and 2.72
(95%CI:2.13~3.49) ;in the validation set,the HRs of the three models were 2.11 (95%CI:1.43~
3.11),4.32 (95%CI:1.66~11.24) and 1.89 (95% CI:1.36 ~2.60).The results showed that the DL
model had the highest HR in both training and validation set,which indicated that the patients in high-
risk group predicted by the DL. model had a higher risk of death.Calibration curve analysis showed that
the probability of 1-,2- and 3-years survial probability predicted by nomogram based on the compre-
hensive prediction model was in good agreement with the actual prognostic follow-up results. The clini-
cal decision curve also proved that the net benefit of the comprehensive model was better than that of
the other two models. Conclusion: The DL model constructed based on residual convolutional neural

network in this study is a good survival risk assessment model, which has good application value for
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realizing early prediction of survival probability in AGC patients.

[Key words] Advanced gastric cancer; Tomography, X-ray computed; Residual convolutional

neural network; Deep learning; Prognosis
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