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Clinical value of ultrasound imageomics—based predictive model for
early diagnosis of lymph node metastasis in papillary
thyroid microcarcinoma

YU Yihang,NIU Yaning,ZHANG Mengli, FAN Zhina, MA Bingxin, LI Chuang, LI Guoqing, WU Gang

Department of Ultrasound , Henan University People’s Hospital , Henan Provincial People’s Hospital , Zhengzhou 450003, China

ABSTRACT Objective To establish the predictive model based on ultrasound imageomics combined with clinical
features, and to explore the clinical value of the model in diagnosing cervical lymph node metastasis in patients with papillary
thyroid microcarcinoma (PTMC.).Methods A total of 184 postoperative PTMC patients confirmed by pathology were randomly
divided into a training set (n=128) and a validation set(n=56) in a 7:3 ratio. According to the pathological results, the patients
were classified into those with cervical lymph node metastasis (metastasis group,n=81) and those without cervical lymph node
metastasis (non—metastasis group, n=103). Univariate and multivariate Logistic regression analysis were performed to identify
influencing factors for predicting cervical lymph node metastasis in PTMC among clinical data.Ultrasound imageomics features of

nodules were extracted , and statistically significant features were selected by the least absolute shrinkage and selection operator
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algorithm. Support vector machine (SVM) classifiers was used to construct predictive models based on ultrasound imageomics
alone and combined with clinical features. Receiver operating characteristic curve (ROC) was drawn to analyze the performance
of each model in diagnosing cervical lymph node metastasis in PTMC.Results  Univariate and multivariate Logistic regression
analysis showed that the age and capsule infiltration were independent predictors of lymph node metastasis in PTMC patients (OR=
3.131,3.245, both P<0.05).A total of 11 ultrasound imageomics features with non—zero coefficients were selected.The predictive
models based on ultrasound imageomics alone and combined with clinical features were established.ROC curve analysis showed
that the area under the curve (AUC) of the ultrasound imaging model in the training set and validation set for diagnosing of
cervical lymph node metastasis in PTMC patients was 0.78 (95% confidence interval : 0.74~0.82) and 0.72(95% confidence
interval : 0.68~0.75).The AUC of the combined model for diagnosing of cervical lymph node metastasis in PTMC patients in the
training set and validation set were 0.87(95% confidence interval : 0.83~0.90) and 0.81(95% confidence interval: 0.78~0.83) ,
the AUC of the combined model in the training set and validation set was higher than those of the ultrasound imaging model

(P=0.043,0.036).Conclusion  Ultrasound imageomics—based predictive model have certain clinical value in the diagnosis of

cervical lymph node metastasis in PTMC patients.

KEY WORDS  Ultrasonography ; Radiomics ; Papillary thyroid microcarcinoma; Lymph node metastasis
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