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Clinical value of a combined model based on ultrasound radiomics features in
differentiating stage 1 triple negative breast cancer from fibroadenoma

FU Qihuan, YAN Yulian, KONG Yiting, YU Shuqi, LIU Rong
Department of Ultrasound , the First Clinical Medical College of China Three Gorges University , Yichang Central People’s
Hospital , Yichang 443000, China

ABSTRACT Objective To investigate the diagnostic value of a combined model based on ultrasound radiomics
features in differentiating stage 1 triple negative breast cancer (TNBC) from fibroadenoma.Methods A total of 340 patients
with pathologically confirmed breast lesions in our hospital were selected, including 133 patients with stage 1 TNBC (TNBC
group) and 207 patients with fibladenoma (fibladenoma group ).The data set was randomly divided into a training set (238 cases)
and a validation set (102 cases) in a ratio of 7:3.The differences of conventional ultrasound examination between the TNBC
group and the fibladenoma group were compared, and multivariate Logistic regression analysis was used to screen independent

influencing factors for differentiating stage 1 TNBC from fibroadenoma.The Radiomics extension package of 3D—slicer software
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was used to extract the ultrasound radiomics features, the minimum absolute contraction and selection operator and Logistic
regression were used to screen the optimal features, the Radscore was caculated.The clinical model, ultrasound radiomics model
and combined model were constructed , and receiver operating characteristic (ROC) curve was drawn to evaluate the differential
diagnostic efficacy of stage 1 TNBC and fibroadenoma.Results There were gignificant differences in BI-RADS classification,
aspect ratio, posterior echo, calcification, morphology and Adler blood flow grading between the TNBC group and the
fibroadenoma group (all P<0.05).Multivariate Logistic regression analysis showed that BI-RADS classification was independent
risk factors for differentiating stage 1 TNBC from fibroadenoma (OR=1.22, P=0.002).Totally, 851 ultrasound radiomics features
were extracted.Following the normalisation of the data set, a total of 12 optimal features were ultimately selected.The Radscore of
the TNBC group and fibroadenoma group in training set were (—4.31+0.55) points and (3.75+0.75) points, respectively. The
Radscore of the TNBC group and fibronenoma group were in verification set were (—4.24+0.32)points and (2.94+0.68) points,
respectively.The differences were statistically significant(all P<0.05).Since age has an important reference value in differentiating
benign from malignant breast tumors, age and BI-RADS classification were included in this study to construct a clinical model,
age, BI-RADS classification and Radscore were included to construct a combined model. ROC curve analysis showed that the
area under the curve of clinical model, ultrasound radiomics model, combined model for differential diagnosing stage 1 TNBC
and fibroadenoma in training set and validation set were 0.954,0.837,0.983 and 0.881,0.815,0.942, respectively.The combined
model exhibited the highest area under the curve, and the differences were statistically significant compared with other models
(all P<0.05).Conclusion The combined model based on age , BI-RADS and ultrasound radiomics features has a good value in
the differential diagnosis of stage 1 TNBC and fibroadenoma.
KEY WORDS Ultrasonography ; Radiomics ; Triple negative breast cancer; Fibroadenoma; Differential diagnosis
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