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ABSTRACT Objective To construct a model based on dual—plane ultrasound radiomics (maximum long—axis plane
and vertical short-axis plane) ,and to explore its clinical value in differentiating benign and malignant breast masses.
Methods A total of 237 patients with breast masses diagnosed pathologically from Sir Run Run Shaw Hospital Affiliated to
Zhejiang University School of Medicine and Qujing No.1 Hospital of Yunnan Province were randomly divided into the training set
(166 patients with 88 benign masses and 78 malignant masses) and the verification set (71 patients with 34 benign masses and
32 malignant masses) according to a ratio of 7:3.The ages and ultrasound features of patients with benign and malignant breast
masses in the training set were compared. The clinical ultrasound feature model (model 1) was constructed by multivariate
Logistic regression analysis. 3D—Slicer software was used to delineate regions of interest in the maximum long-axis plane and
vertical short-axis plane, respectively, with conformal expansion of 3 mm. Radiomic features from lesion dual-planes were
extracted by the Slicer Radiomics plug—in.After standardization and feature dimensionality reduction, SVM was used to construct
the maximum long—axis plane model (Model 2) , vertical short—axis plane model (Model 3) , dual-plane (maximum long—axis+
vertical short-axis planes) model (Model 4) , and dual-plane model combined with clinical ultrasound features (Model 5).
Receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic efficacy of each model in differentiating
benign and malignant breast masses in the training set and validation set.The clinical decision curve was used to evaluate the
clinical applicability of each model. Results There were statistically significant differences in age and maximum diameter,
blood flow grade, BI-RADS classification of benign and malignant breast masses in the training set (all P<0.05).Multivariate
Logistic regression showed that the age and BI-RADS classification were independent influencing factors for differentiating
benign and malignant breast masses (OR=1.061, 19.100, both P<0.001).For Model 1, the area under the curve (AUC) for
differentiating benign and malignant breast masses in the training set and validation set were 0.89 and 0.89, respectively. The
sensitivity , specificity , and accuracy were 88.4%, 80.7%, 84.3% and 87.5%, 82.0%, 84.5% respectively.For model 2, the AUC
for differentiating benign and malignant breast masses in the training set and validation set were 0.87 and 0.85, respectively.The
sensitivity , specificity, and accuracy were 75.6%, 88.6%, 82.5% and 78.1%,76.9% ,77.4% respectively.For Model 3, the AUC
for differentiating benign and malignant breast masses in the training set and validation set were 0.90 and 0.90, respectively.The
sensitivity , specificity , and accuracy were 76.9%, 84.1%,80.7% and 78.1%, 89.7% , 84.5% , respectively.For Model 4, the AUC
for differentiating benign and malignant breast masses in the training set and validation set were 0.92 and 0.92, respectively.The
sensitivity , specificity , and accuracy were 74.3%, 89.8%, 82.5% and 75.0%,89.7% , 83.1% respectively.For Model 5, the AUC
for differentiating benign and malignant breast masses in the training set and validation set were 0.98 and 0.94, respectively.The
sensitivity, specificity, and accuracy were 94.9%, 88.6%,91.6% and 87.5%,94.9%, 91.55, respectively. The AUC of Model 5
was higher than that of Model 1 and Model 2, and the AUC of Model 4 was higher than that of Model 2, the differences were
statistically significant (all P<0.05).The specificity of Model 3, Model 4 and Model 5 were higher than that of Model 1, and the
sensitivity of Model 5 and Model 1 were higher than that of Model 2, Model 3 and Model 4, the differences were statistically
significant (all P<0.05).The clinical decision curve analysis showed that Model 5 achieved the highest clinical net benefit within
a threshold probability range of 0.30~0.95, followed by Model 4 in the 0.40~0.90 range.Model 1, Model 2, and Model 3 displayed
lower clinical net benefits compared to Model 4 and Model 5 within a threshold probability range of 0.40~0.90.Conclusion A
combined model constructed based on dual-plane ultrasound radiomics has high clinical value in differentiating benign and
malignant breast masses.
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Ultrasound—guided thrombin injection in the treatment of pseudoaneurysm of
intercostal artery :a case report
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