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A comparative study of gray—scale ultrasound—based radiomics and
contrast—enhanced ultrasound in the differential diagnosis of
benign and malignant focal liver lesions

WANG Xinran
Department of Ultrasound Medicine, Affiliated Hospital of Jiangnan University, Jiangsu 214000, China

ABSTRACT Objective To compare the value of gray—scale ultrasound-based radiomics and contrast—enhanced
ultrasound in the differential diagnosis of benign and malignant focal liver lesions (FLLs).Methods A total of 162 patients with
FLLs confirmed by surgery and pathology in our hospital were selected, including 86 cases of malignant and 76 cases of benign.
All cases were examined by contrast—enhanced ultrasound and gray—scale ultrasound.162 FLLs patients were randomly divided
into the training group (113 cases) and the verification group (49 cases) on a 7: 3 scale. The gray—scale ultrasound—based
radiomics parameters of two groups were compared , including morphological features , histogram features , gray region size matrix
features, Haralick features, gray co—occurrence matrix features, gray run matrix features, and meaningful non-redundant features
were screened.The optimal feature subset was selected to construct the gray—scale ultrasound-based radiomics model.Reveiver
operating characteristic (ROC) curve was drawn to analyze the efficacy of the value in the differential diagnosis of benign and
malignant FLLs.Results Features of the contrast—enhanced ultrasound for malignant lesions were as follows : the enhancement
intensity of hepatic arterial lesions was higher, and the enhancement intensity of portal pulse lesions was lower, and there was an
obvious boundary between them (67 cases). Features of contrast—enhanced ultrasound for benign lesions were as follows : the

lesions of hepatic artery phase presented equal or slightly higher enhancement, the periphery of the lesion to the center, the
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lesions of portal pulse phase and delayed phase presented equal or high enhancement, and no obvious regression of contrast

agent was observed.There were statistically significant differences in the histogram features, gray co—occurrence matrix features

and gray run matrix features of benign and malignant lesions between the training group and the verification group (all P<0.05).

1 histogram feature, 1 gray co—occurrence matrix features and 1 gray run matrix features were selected to construct the gray—

scale ultrasound-based radiomics model. The area under the curve, sensitivity and specificity of the training group and the

verification group in the differential diagnosis of benign and malignant FLLs were 0.872,83.33%, 80.00% and 0.812,76.67%,

79.24%, respectively, which were higher than the area under the curve of CEUS (0.764) , and the differences were statistically

significant (both P<0.05). Conclusion

Gray-scale ultrasound-based radiomics is effective in the differential diagnosis of

benign and malignant FLLs, and can achieve better performance than CEUS, providing an objective basis for clinical practice.
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