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[Abstract] Objective: To evaluate the application value of a predictive model based on multimodal magnetic resonance
imaging (MRI) radiomic features combined with clinical variables in progression-free survival (PFS) of nasopharyngeal car-
cinoma (NPC) patients, and to explore the feasibility of individualized treatment strategies. Methods: This retrospective
study included 275 pathologically confirmed NPC patients from January 2018 to December 2024, randomly divided into
training (n=220) and validation (n=55) sets at a ratio of 4 : 1.All patients underwent 3.0T MRI scan,including sequences
of T,WI (T,),T;WI (T;) and contrast-enhanced T, WI (cT,) before treatment. A pre-trained NNU-Net software was used
for automatic whole-volume tumor ROI segmentation on each set of images.Subsequently,radiomic features were extracted
from the tumor ROIs using pyRadiomics software.Radiomics features from each modality were selected through a four-step
process using variance threshold filtering,univariate Cox regression, minimum redundancy maximum relevance (mRMR),
and LASSO algorithm,respectively. Then, three single-modality radiomics models were constructed using bidirectional step-
wise regression,and the corresponding radiomics scores were calculated. A combined model was developed by incorporating
clinical variables with significant association with PFS using multivariate Cox regression. Model predictive performance was
evaluated using C-index in both training and validation sets.Patients were stratified into high- and low-risk groups using Ka-

plan-Meier survival analysis,and a nomogram was constructed for model visualization.Results: A total of 1223 radiomic fea-
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tures were extracted from each sequence,and three,four,and four important features were finally selected to establish cor-
responding T, ,T, and ¢T, radiomics models, respectively,and the corresponding radiomics scores were calculated. Among
the three sequences,cT; performed best with a C-index of 0.762 (95%CI:0.699~0.831) in the training set.Cox analysis for
clinical factors showed that Ki-67 was the independent predictor of progression-free survival (HR=107.3, P<C0.001).The
combined model incorporating T, and ¢T; risk scores and Ki-67 achieved C-indices of 0.797 (95% CI:0.731~0.859) and
0.770 (95%CI1:0.592~0.936) in the training and validation sets, respectively, outperforming both the clinical model alone
and individual radiomic models. The combined model effectively differentiated high-risk from low-risk patients in both sets,
with Kaplan-Meier survival analysis showing statistically significant differences in PFS between groups (P <C0.001).The
combined model nomogram,by combining scores from various risk factors, provides a simple and intuitive calculation and
display of 2-year,3-year,and 5-year progression-free survival risks,demonstrating high clinical utility.Conclusion: The com-
bined model integrating multimodal MRI radiomics scores with clinical indicators can effectively predict progression-free
survival in NPC patients, providing strong support for developing individualized treatment plans and demonstrating signifi-
cant clinical application value.
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