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Clinical value of bimodal radiomics model based on gray—scale ultrasound
combined with shear wave elastography in the diagnosis of
axillary lymph node metastasis of breast cancer

LIU Han, XU Nan, WU Jie,ZHANG Yidan, WANG Ying,SHEN Haiyun, KONG Wentao
Department of Ultrasound Medicine ,Nanjing Drum Tower Hospital , the Affiliated Hospital of Nanjing University Medicine
School, Nanjing 210009, China

ABSTRACT Objective To construct bimodal radiomics model based on characteristics of gray scale ultrasound (US) ,
shear wave elastography (SWE) and clinical and pathological indicators, and to explore its diagnostic value for axillary lymph
node (ALN) metastasis of breast cancer.Methods A total of 306 patients who underwent surgical treatment of breast cancer in
our hospilal were selected and randomly divided into a training set (214 cases) and a verification set (92 cases) according to the
ratio of 7: 3, and the regions of interest were segmented based on preoperative conventional US and SWE images. The least
absolute shrinkage and selection operator (LASSO) algorithm was used to screen key features and construct US and SWE

radiomics signature (US-RIS, SWE-RIS) , respectively. Univariate and multivariate Logistic regression were used to screen
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variables in clinical and pathological indicators and RIS, and construct single-modal US, SWE radiomics models and dual-
modal radiomics models, Receiver operating characteristic (ROC) curve was drawn to analyze and compare the diagnostic
efficiency of single-modal US, SWE radiomics model, dual-modal radiomics model, and sonographers on ALN metastasis of
breast cancer. A decision curve was drawn to evaluate the clinical practical value of each model, the calibration curve was
drawn to analyze the consistency between the prediction effect and the actual result of the dual-modal radiomics models.
Results Totally 13 US features and 17 SWE features screened by LASSO, the US—RIS and SWE-RIS were constructed,
respectively. Univariate and multivariate Logistic regression results showed that BI-RADS grading, tumor classification, US-RIS
and SWE-RIS were independent predictors of ALN metastasis of breast cancer. Combined with BI-RADS grading, tumor
classification, US-RIS and SWE-RIS, the dual-modal radiomics models was constructed.The area under the curve (AUC) of the
dual-modal radiomics model in training set was 0.926, which was higher than that of single-modal US, SWE radiomics model
(0.807, 0.828) , the differences were statistically significant (hoth P<0.05). The AUC of dual-modal radiomics model in
verification set was 0.863, which was higher than that of single-mode SWE radiomics model and sonographers (0.719,0.650) ,
the differences were statistically significant (both P<0.05).The decision curve showed that the dual-modal radiomics models has
the highest net income.The calibration curve showed that the prediction results of ALN metastasis by the dual-modal radiomics
models had high consistency with the actual results.Conclusion A dual-modal radiomics model constructed by combining US,
SWE image characteristics and clinicopathological indicators can accurately predict the risk of ALN metastasis of breast cancer.
It can provide a non—invasive method to guide individualized treatment preoperatively.
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