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[Abstract] Objective: To investigate the value of CT radiomics and clinical-radiomics compre-
hensive model based on pre-contrast and three phases contrast-enhanced CT in predicting postopera-
tive disease-free survival (DFS) in patients with pancreatic ductal adenocarcinoma.Methods: A retro-
spective analysis was performed for the data of 124 patients with pancreatic ductal adenocarcinoma
confirmed by postoperative pathology in our hospital from December 2013 to June 2021. All patients

with DFS were followed up more than three months. The patients were divided into training set (n=
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87) and validation set (n=37) according to the 7:3 ratio using the randomization method.All patients
underwent pre-contrast and three-phase (arterial phase,venous phase and delayed phase) contrast-en-
hanced abdominal CT scan before surgery.ITK-SNAP software was used to delineate the regions of in-
terest (ROI) along the edge of the lesions on each of the four phases CT images,and three-dimensio-
nal fusion was performed to obtain volume ROI (VOI),and then they were imported into FAE soft-
ware to extract the radiomics features of each stage. Univariate Cox regression and LASSO-Cox re-
gression analysis were used to screen texture features,and radiomics labels were constructed and ra-
diomics scores were calculated for each phase and three-phase. Univariate and multivariate Cox regres-
sion was used to screen clinical features and CT features and construct clinical model. Multivariate Cox
regression analysis was used to establish clinical-radiomics comprehensive model combining clinical
data,CT morphology features and radiomics labels,and nomogram was drawn.Model performance and
clinical benefit were evaluated by concordance index (C-index),time-dependent ROC, correction curve
and decision curve analysis (DCA).The optimal cut-off of the clinical-radiomics comprehensive model
was calculated using R Programming LLanguage to divide patients into high-risk and low-risk groups,
the Kaplan-Meier method was used to analyze survival data and perform log-rank test.Results:5,16,4,
12 and 17 features were selected out based on the pre-contrast,arterial phase, venous phase, delayed
phase and multi-phase, respectively. And then the corresponding radiomics models were established
and values of radiomics labels were obtained. Verified by log-rank,all labels were associated with DFS
(all P<<0.05),among them,the multiphase model showed the best performance (in training set:C-in-
dex=0.786,6 ~24 months AUC=0.850~0.928;in validation set: C-index=0.802,6 ~ 24 months
AUC=0.796~0.874).Clinical model prediction performance was low (in training set:C-index=0.635,
6~24 months AUC=0.647~0.679;in validation set:C-index=0.596,6~24 months AUC=0.545~
0.656).Predictive efficacy of the clinical-radiomics comprehensive model (in training set: C-index =
0.812,6~24 months AUC=10.883~0.958;in validation set: C-index=0.796,6 ~24 months AUC=
0.813~0.894) was significantly better than that of the clinical model. The calibration curve showed
that the clinical-radiomics comprehensive model fits well,and the DCA showed that the clinical benefit
of the clinical-radiomics comprehensive model was better than that of the clinical model. The cut-off of
the clinical-radiomics comprehensive model was 2.738.Kaplan Meier survival analysis showed that the
DFS of high-risk patients in the training set and validation set was significantly shorter than that of
the low-risk group.Conclusion: The clinical-radiomics comprehensive model based on multi-phase CT
radiomics labels combined with clinical features in predicting postoperative DFS in patients with pan-
creatic ductal adenocarcinoma has better predictive performance than clinical models and radiomics
models, this may help to guide clinical the formulation of individualized treatment strategy and im-
prove the prognosis of patients.
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