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Value of conventional ultrasound combined with virtual touch tissue
imaging quantification technology in the diagnosis of
triple negative breast cancer
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ABSTRACT Objective To establish a model for the diagnosis of triple negative breast cancer (TNBC) by conventional
ultrasound combined with virtual touch tissue imaging quantification (VTIQ) technology with Logistic regression model, and to
explore its diagnostic value. Methods A total of 170 patients from our hospital were enrolled, including 36 TNBC patients
(TNBC group) and 134 non—-TNBC patients(non—-TNBC group) , the conventional ultrasound was used to obtain the morphology,
edge, boundary, internal echo, microcalcification, posterior echo and blood flow of the lesions, the VTIQ was used to obtain the
shear wave velocity (SWV) maximum, SWV mean, SWV minimum and the ratio of SWV mean and the SWV of normal breast
tissue (SWVmean/normal) , and the above characteristics and parameters between the two groups were compared.The receiver
operating characteristic (ROC) curve was drawn to analyze the diagnostic value of VTIQ parameters. The binary Logistic

regression model of conventional ultrasound combined with VTIQ for TNBC diagnosis was established, and the diagnostic
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efficiency of the model was analyzed by ROC curve. Results There were statistically significant differences in tumor
morphology, margin, microcalcification, posterior echo, SWV maximum, SWV mean, SWV minimum and SWVmean/normal
between the two groups (all P<0.01).The ROC curve showed that the SWV maximum<6.98 m/s had the highest diagnostic
efficiency,and the area under the ROC curve was 0.784.Binary Logistic regression analysis showed that the SWV maximum<6.98 m/s,
regular morphology, uneven margin with lobulation and posterior enhancement were the independent factors for TNBC
identification (all P<0.05).The prediction model was established as follows : Logit (P)=3.764-1.137* SWV maximum<6.98 m/s+
1.354%*regular morphology+1.921*uneven margin with lobulation+1.876*posterior enhancement. The sensitivity, specificity,
positive predictive value and negative predictive value of the model were 80.6%, 85.7%, 72.0%, 87.6%, respectively, and the
area under ROC curve was 0.869.Conclusion Conventional ultrasound combined with VTIQ Logistic regression model has high
diagnostic efficiency for TNBC,which can be used as an important reference for predicting TNBC.
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