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[ Abstract] Objective To investigate the value of ultrasound-based intratumoral and peritumoral
radiomics in predicting lymph node metastasis from primary thyroid cancer. Methods A retrospective
collection of patient data from January 2016 to April 2023 at the Sixth People’s Hospital (Lingang Campus) in
Shanghai was conducted for patients who underwent routine ultrasound examinations and were pathologically
diagnosed with thyroid cancer. On the two-dimensional ultrasound images, the largest cross-sectional view of
the lesion was selected to delineate the region of interest. This region was then automatically expanded by 2 mm
outward to define the peritumoral area. Intratumoral and peritumoral radiomics were used to extract features.
Pationts were randomly divided into training group and validation group in a 7 : 3 ratio. The least absolute
shrinkage and selection operator algorithm was employed to select radiomic features. Multiple layer perceptron
models were used to establish several predictive models: a clinical variable model, an intratumoral radiomics
model, a peritumoral radiomics model, a combined intratumoral and peritumoral radiomics model, and a model
that integrates radiomics features with clinical variables. Receiver operating characteristic curves and area under
curve (AUC) were used to evaluate the model's prediction performance for lymph node metastasis. Results
Among 280 cases of thyroid cancer, 102 cases (36.43%) had lymph node metastasis following surgical treatment.
The patients were randomly divided into a training group of 196 cases and a validation group of 84 cases.
Multivariate Logistic regression analysis reveals a notable correlation among patient age, thyroid peroxidase
antibody, and the proximity of nodules to the thyroid capsule, with the occurrence of lymph node metastasis in
thyroid cancer (P<0.05). The AUC values for the validation group for the clinical variable model, the intratumoral
ultrasound radiomics model, the peritumoral ultrasound radiomics model, the combined intratumoral and
peritumoral ultrasound radiomics model, and the model integrating intratumoral and peritumoral ultrasound
radiomics features with clinical variables were 0.651[95%CI(0.527, 0.775)], 0.687[95%CI(0.570, 0.803)],
0.696[95%CI1(0.575, 0.817)], 0.737[95%CI(0.629, 0.845)] and 0.738[95%CI(0.629, 0.847)]. The diagnostic efficacy
of the combined intra- and peritumoral radiomics model with the clinical variables was better than that of the
clinical variables group and intratumoral ultrasound-based radiomics, with statistically significant differences
(P<0.05). It was higher than the peritumoral and intratumoral combined with peritumoral models, but there
was no significant difference (P>0.05). Conclusion Intratumor and peritumor ultrasonographic radiomics have
certain value in predicting lymph node metastasis of thyroid cancer. The combined features of intratumor and
peritumor ultrasonographic radiomics can enhance the prediction accuracy for lymph node metastasis in thyroid
cancer, providing a reference for clinical diagnosis and treatment.
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Figure 1. Depiction of the delineation of the ROI as well as a 2 mm surrounding margin around the thyroid nodule on
ultrasound images
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Table 1. Baseline characteristics of patients with thyroid carcinoma (n, %)
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Table 2. Results of the univariate and multivariate analyses for lymph node metastasis in thyroid cancer patients
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Figure 2. ROC curve and DCA analyses of the clinical prediction model concerning lymph node metastasis in thyroid
cancer patients
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