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The value of predicting cervical lymph node metastasis in papillary thyroid carcinoma based on multimo-
dal radiomics combined with machine learning model GUO Jian-feng, SONG Xin-yang, SHEN Tian-
ci,et al.Department of Radiology,Xiangyang No.l People’s Hospital Affiliated to Hubei University of
Medicine, Hubei 441000,China

[Abstract] Objective: To construct a combined machine learning model based on ultrasound
(US) and computed tomography (CT) radiomics,and explore its predictive value for cervical lymph
node metastasis (CLLNM) in papillary thyroid carcinoma (PTC).Methods: One hundred and ninety-
eight patients with PTC confirmed by surgery and pathology were retrospectively collected,including
97 patients in the CLNM group and 101 patients in the non-CLLNM group.All patients underwent pre-
operative thyroid US and contrast—enhanced CT scans,and were randomly divided into a training set
and testing set in a 7:3 ratio.Univariate and multivariate regression analyses were performed to identi-
fy independent clinical risk factors for CLNM in PTC,and a clinical risk model was constructed.Opti-
mal radiomics features were extracted and selected from US and CT images. Eight machine learning
models,including logistic regression (LLR),support vector machine (SVM),random forest (RF),extra
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Trees (ET),K-nearest neighbor algorithm (KNN),XGBoost,light gradient boosting machine (Light
GBM) ,and multi-layer perceptron (MLP),were used to construct a CLNM radiomics prediction model
for PTC patients. Receiver operating characteristic (ROC) curves were generated to evaluate model
performance. The optimal radiomics model combined with the clinical risk model was used to develop a
nomogram,and decision curve analysis (DCA) was applied to compare the clinical benefits of different
models. Results: Age, maximum tumor diameter, US-reported lymph node status, and CT-reported
lymph node status were identified as independent clinical risk factors (P<C0.05).Fourteen and twelve
radiomics features were selected from US and CT images, respectively. The SVM model performed
best among the eight machine learning models, with an AUC of 0.951 (95% CI:0.920~0.982) in the
training set and an AUC of 0.857 (95% CI:0.764~0.950) in the testing set. The nomogram construc-
ted combined the clinical model and multimodal radiomics model had better predictive performance,
with an AUC of 0.960 (95% CI:0.933~0.987) in the training set and 0.890 (95% CI:0.812~0.968)
in the testing set.DCA revealed that the nomogram provided a high clinical net benefit.Conclusion: The
combination of multimodal radiomics and machine learning models can more accurately predict CLNM
in patients with PTC,which has certain clinical application value.
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