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[Abstract] Objective; To investigate the differential diagnosis value of the venous-phase CT
(computed tomography) radiomics model constructed by machine learning combined with the multi-
phase CT features in differentiating suppurative lymphadenitis and tuberculous lymphadenitis with
necrosis in the neck of children. Methods: The clinical and CT imaging data of 52 children with necrotic
suppurative lymphadenitis and 49 children with necrotic tuberculous lymphadenitis confirmed by pa-
thology or clinic from September 2014 to May 2022 were collected. Ten major CT features (the short
diameter of the largest necrotic lymph node, the ratio of the short diameter of the necrotic area to that
of the largest necrotic lymph node, monolocular/multilocular necrotic areas, sharp/obscure node bor-
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der,obvious/inconspicuous necrotic area in the nonenhancement phase, node calcification, annular en-
hancement of the node,nodal attenuation value in the venous phase,regular/irregular silhouette of the
necrotic area and fusion of nodes) were identified for statistical analysis. Based on the venous-phase
CT image,the lymph node lesions were delineated on the Radcloud platform,and 1409 quantitative ra-
diomic features were extracted. Dimension reduction and screening of these features were gradually
carried out using variance threshold,SelectKBest and the least absolute shrinkage and selection opera-
tor (LASSO). And then,six prediction models were established through six machine learning method,
including k-Nearest Neighbor (KNN), support vector machine (SVM), extreme gradient boosting
(XGBoost) ,random forest (RF),logistic regression (LR) and decision tree (DT). The predictive effi-
cacy of these models for the two different types of lymphadenitis were evaluated using receiver opera-
ting characteristic (ROC) curve, accuracy, sensitivity and specificity. Results: There were statistically
significant differences between the two groups in the short diameter of the largest necrotic node, the
clear edge of the lymph node,the fusion of the lymph nodes, the neat edge of the necrotic area,the se-
paration of the necrotic area,lymph node calcification,and the degree of enhancement of the non-nec-
rotic area. A total of nine optimal radiomic features were screened based on the variance threshold, Se-
lectKBest and the least absolute shrinkage and selection operator (LASSO) method. In the six machine
learning prediction models,the AUCs were 0. 76 (95%CI:0.54~0.97),0.89 (95%CI:0.72~1.00),
0.72 (95%CI:0.52~0.93),0.66 (95%CI:0.45~0. 88),0.81 (95%CI:0.60~1.00) and 0.58 (95%
CI:0.35~0. 80) ,respectively. The prediction efficacy of the SVM model was relatively higher, the cor-
responding accuracy, sensitivity, and specificity were 0. 88,0. 78 and 0. 90, respectively. Conclusion;
There are differences in enhanced CT findings between suppurative lymphadenitis with necrosis and
tuberculous lymphadenitis with necrosis in the neck of children. CT imaging findings, the patient’s
age,and the radiomics features can effectively differentiate the two diseases.
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