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[Abstract] Objective: To investigate the diagnostic value of multiple breast MRI sequences com-
bined with mammography in breast benign and malignant lesions using texture analysis.Methods: One
hundred and sixteen cases performed with mammography (57 malignant cases, 29 benign cases) and
96 cases performed with breast MRI (45 malignant cases,51 benign cases) from June 2014 to Decem-
ber 2019 were included and analyzed in this study. Thirty patients (14 benign cases, 16 malignant ca-
ses) underwent both mammography and MRI.The axial T; WI with fat suppression, DWI and phase 2
and phase 3 (C2 and C3) enhanced images were collected for MRI analysis. C.K. (CT kinetics, GE
Healthcare) software was used to extract texture features.Rank sum test and independent sample ¢-
test were used to explore the texture features with statistical difference between the two groups.The

area under the curve (AUC) was calculated by receiver operating characteristic curve (ROC) analysis
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for each sequence.The threshold, sensitivity and specificity for diagnosing benign and malignant lesions
were calculated using the maximum Youden index.Features with the highest AUC value extracted
from mammography and each sequence of breast MRI were selected to construct a combined diagnostic
model. The ROC curve of combined predictor obtained by logistic regression was also performed,and
the AUC value was compared with former models. Results: The short-range gray-scale feature in the
third-order texture features showed statistically significant between the two groups,with an AUC val-
ue of 0.66. The sensitivity and specificity were 86% and 35% respectively, using the cot-off value of
short-range gray-scale parameters <<222264.00. The correlation in the second-order texture features
extracted from T, WI,C2 and C3 images and Haralick Prominence extracted from DWI images showed
statistically significant between the two groups,with AUC values of 0.68,0.72,0.74 and 0.70, respec-
tively. The Youden indexes were largest when choosing T, WI=3.55 X 10", the correlation of C2=
3.21 X107, the correlation of C32>5.30 X10 °,and the Haralick correlation of DWI=4.15X 10", and
the sensitivity and specificity were 76% and 55%,87% and 51% ,80% and 65%,91% and 47% , re-
spectively. The AUC values of multi-sequences based MRI model and mammography combined with
multi-sequences based MRI model were 0.87 (95% CI:0.63~1.00) and 0.91 (95% CI:0.81~1.00),re-
spectively. The sensitivity and specificity were 81 % and 86 % ,88% and 86 % respectively when the Yo-
den indexes were the largest with the cut-off values of 0.64 and 0.51.Conclusion: Combing the texture
features of multiple sequences of breast MRI can improve the diagnostic efficiency for benign and ma-
lignant lesions.Mammography combined with multiple sequences breast outperformed mammography
or breast MRI alone.

[Key words] Breast neoplasms; Mammography; Magnetic resonance imaging; Texture analysis
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