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[Abstract] Objective: To investigate the predictive value of a predictive model integrating radiomics features extracted
from contrast-enhanced CT (CECT) images,deep learning algorithms,and clinical indicators for postoperative survival pe-
riod (SP) in patients with laryngeal cancer.Methods: We retrospectively collected preoperative contrast-enhanced computed
tomography (CECT) venous-phase images,clinical data,and follow-up information from 272 patients with laryngeal cancer
at two medical centers between January 2016 and July 2021.Patients from center A were assigned to the training cohort
(n=156),and patients from center B served as the external test cohort (n=116).Follow-up was conducted through medical
records and telephone interviews every 3 to 6 months during the first two years after surgery,and annually thereafter.Sur-
vival period was defined as the time from diagnosis to death or the last follow-up (July 2021), with all-cause mortality as
the primary observation. Radiomics features from whole-tumor volume ROI were extracted using PyRadiomics software.
Deep learning (DL) features were extracted from the ROI of the tumor's maximum cross-sectional area using a pre-trained
ResNet50 network. After normalization of the two feature sets, least absolute shrinkage and selection operator (LASSO)
Cox regression analysis was used to select features significantly associated with patient 3-year SP.Radiomics signature
(Rad-signature) and deep learning signature (DL-label) were constructed using five machine learning algorithms,including
logistic regression (LR),support vector machine (SVM),random forest (RF),extreme gradient boosting (XGBoost) and
multilayer perceptron (MLP).Furthermore, they were combined with independent clinical prognostic factors identified by
Cox regression analysis to construct a combined prediction model using Cox proportional hazards regression analysis,and a
corresponding nomogram was drawn.The predictive performance of the models was evaluated using the concordance index
(C-index) and Kaplan-Meier survival curve analysis.Results: Multivariate Cox regression analysis revealed that tumor size
[hazard ratio (HR)=1.03,P<C0.05] and clinical stage (HR=2.70,P<C0.05) were independent prognostic factors for post-
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operative survival in patients with laryngeal cancer. The combined model demonstrated favorable predictive performance for

postoperative SP,yielding a C-index of 0.69.In the external test cohort,the area under the receiver operating characteristic

curve (AUC) for predicting 1-,2-,and 3-year SP were 0.61,0.68,and 0.72,respectively. Kaplan-Meier survival curve analy-

sis showed that the optimal cutoff value determined by the Youden index significantly stratified patients into high-risk and

low-risk groups for death (Log-rank test,P<(0.05).Conclusion: The nomogram model based on CECT radiomics features,

deep learning features, and independent clinical prognostic factors demonstrates high efficacy in predicting postoperative

survival period in patients with laryngeal cancer,providing a reliable tool for individualized prognostic assessment.

[Key words] Laryngeal cancer; Radiomics; Deep learning; Machine learning; Tomography, X-ray computed; Sur-

vival period
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