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Clinical value of two—dimensional ultrasound , contrast—enhanced ultrasound
combined with radiomics in the differential diagnosis of lung squamous
cell carcinoma and pulmonary tuberculosis

ZHAO Jie,ZHU Lijing, HAO Lei, CHEN Zezheng, WANG Xinghua
College of Medical Imaging, Shanxi Medical University, Taiyuan 030001, China

ABSTRACT Objective To explore the clinical value of two—dimensional ultrasound, contrast—enhanced ultrasound
combined with radiomics in the differential diagnosis of lung squamous cell carcinoma and pulmonary tuberculosis.Methods A
total of 112 patients form our hospital , with 121 lesions confirmed by ultrasound—guided biopsy to be either lung squamous cell
carcinoma or pulmonary tuberculosis were selected. These were randomly divided into a training set of 85 lesions (50 lung
squamous cell carcinoma and 35 pulmonary tuberculosis) and a validation set of 36 lesions (21 lung squamous cell carcinoma
and 15 pulmonary tuberculosis) at a 7:3 ratio.The two—dimensional ultrasound and contrast—enhanced ultrasound image features
of lung squamous cell carcinoma and pulmonary tuberculosis lesions in the training set were compared. At the same time, the
corresponding radiomics features were extracted from two—dimensional ultrasound and contrast—enhanced ultrasound images ,

and the dimension was reduced by standardized processing feature screening. The radiomics label was established and the
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radiomics score (RS) of each lesion was calculated.The ultrasonic diagnostic model , ultrasonic radiomics model and combined
model were established by multvariate Logistic regression.Receiver operating characteristic (ROC) curve was drawn to analyze
the discrimation of each model in differentiating lung squamous cell carcinoma from pulmonary tuberculosis. Calibration
curve and clinical decision curve were drawn to evaluate the calibration and clinical practicability of the combined model.
Results There were significant differences in enhancement pattern , morphology, echogenicity and maximum diameter between
lung squamous cell carcinoma and pulmonary tuberculosis in the training set (all P<0.05). Multivariate Logistic regression
analysis showed that lesion morphology , maximum diameter and enhancement pattern were independent influencing factors for
differentiating lung squamous cell carcinoma from pulmonary tuberculosis (OR=3.651, 5.039, 4.467, all P<0.05).Based on the
above 3 independent influencing factors, an ultrasonic diagnosis model was constructed.Based on LASSO regression, a total of 25
non-zero coefficient ultrasonic radiomics features were screened out.The RS of pulmonary tuberculosis and lung squamous cell
carcinoma in the training set were 0.79+0.19 and 0.23+0.12, respectively, and in the validation set were 0.57+0.22 and 0.25+
0.22, respectively, there were statistically significant (both P<0.05).ROC curve analysis showed that the area under the curve of
the radiomics model and the combined model in the training and validation sets were 0.994 and 0.848, 0.995 and 0.908,
respectively, with no significant differences between the two models, which were higher than those of the ultrasonic diagnosis model
(0.814 and 0.762) , and the differences were statistically significant (all P<0.05).Calibration curves showed high calibration in
both sets for the combined model, and clinical decision curve showed that when the probability threshold for the combined model
was 16%~89%, the clinical net benefit was higher. Conclusion Two—dimensional ultrasound, contrast—enhanced ultrasound
combined with radiomics can effectively differentiate lung squamous cell carcinoma from pulmonary tuberculosis, which has a
certain clinical application value.
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