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Abstract: Objective To assess the accuracy of pN staging prediction in papillary thyroid carcinoma (PTC)
using ultrasound radiomics and deep neural networks (DNN). Methods A retrospective analysis was
conducted on 375 patients with pathologically confirmed PTC, comprising 261 cases in the training set and
114 in the test set. Staging was categorized as pNO (no cervical lymph node metastasis), pNla (central neck
lymph node metastasis), and pN1b (lateral neck lymph node metastasis). An ultrasound physician manually
segmented the regions of interest (ROIs) for PTC, extracting 1899 radiomic features. Dimensionality
reduction was performed using the least absolute shrinkage and selection operator (LASSO) regression. A
DNN model for predicting PTC pN staging was developed using the H20 deep learning platform, trained on
the training set, and validated on the test set to assess the accuracy of the optimal model. Results A total of
153 patients were in the pNO stage, 131 patients in the pN1a stage, and 91 patients in the pN1b stage. LASSO
regression selected 15 radiomic features for each PTC. The optimal DNN model, constructed using these 15
features, achieved accuracies of 85.82% on the training set and 81.57% on the test set. Conclusion Ult-
rasound radiomics of PTC demonstrates high accuracy in predicting pN staging and shows potential for
automating N staging in patients.
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Figure 1 ROI of PTC manually segmented by ultrasound
physicians
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Table 1 Comparison of general data of PTC patients with different pN staging

Parameters pNO(n=153) pNla(n=131) pN1b(n=91) x/F P
Gender 0.785 0.675
Female 135(88.2%) 111(84.7%) 78(85.7%)
Male 18(11.8%) 20(15.3%) 13(14.3%)
Age(years) 44.9+11.8 43.4+11.7 45.4+11.8 1.103 0.333
Maximum diameter(mm) 17.0£9.8 16.6+£9.0 15.249.2 0.899 0.408
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A: optimal InA value determined by cross-validation (the lowest multinomial deviance); B: an increase in InA value causes a change in the radiomic
feature coefficients; optimal Ink value (vertical dashed line) corresponds to the number of radiomic features (upper horizontal axis).
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Figure 2 Lasso regression cross-validation diagram and regression coefficient diagram for extracting radiomic features of
papillary thyroid carcinoma
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A: training set confusion matrix; B: test set confusion matrix.
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Figure 3 Confusion matrices of the predictive and true value of the optimal neural network model in the training and

testing sets
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