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The diagnostic value of digital breast tomosynthesis based on EMPIRE algorithm combined with synthe-
sized two-dimensional and three-dimensional images in differentiating benign from malignant breast le-
sions ZHU Hong, CHAI Wei-min, YAN Fu-hua, et al. Department of Radiology, Ruijin Hospital
Shanghai Jiaotong University School of Medicine,Shanghai 200025, China

[Abstract] Objective: To explore the diagnostic performance of digital breast tomosynthesis
(DBT) based on EMPIRE algorithm combined with synthesized two-dimensional (2D) and three-di-
mensional (3D) images in differentiating benign from malignant breast lesions. Methods: A cohort of
126 patients who were classified as breast imaging reporting and data system (BI-RADS) category 4
and above under ultrasound examination and underwent surgery or needle biopsy in our hospital be-
tween June 2016 and April 2017 were prospectively enrolled. All patients underwent full-field digital
mammography (FFDM) and DBT examinations before surgery or biopsy. Synthesized 2D (s2D) and
3D (s3D) images were reconstructed using DBT data. The images with FFDM alone, DBT plus s2D
(DBT-s2D),DBT plus s3D (DBT-s3D),DBT plus FFDM (DBT-FFDM) were analyzed in the average
glandular dose, lesion visibility and lesion BI-RADS classification. The pathological results were ob-
tained by surgery or needle biopsy after imaging examinations. One-way ANOV A analysis was used to

compare the average glandular dose among these four groups. Wilcoxon matched-pairs signed ranks
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test was applied for the comparison of the lesion visibility. Taking pathological criteria as the gold
standard, the diagnostic performance of the four different image combinations was compared by the re-
ceiving operating characteristic (ROC) analysis. Results: Four cases were pathologically confirmed by
biopsy and 122 cases were pathologically confirmed by surgery. There were 61 benign lesions and 65
malignant lesions. The average glandular dose of FFDM,DBT-FFDM,DBT-s2D,DBT-s3D were (1. 72
+0.48)mGy, (4.81£1.12)mGy, (3. 28£0. 79)mGy,and (3. 2830. 79) mGy. The difference was sta-
tistically significant (P<C0. 0001). DBT-FFDM (116/126,92.1%),DBT-s2D (116/126,92. 1%) and
DBT-s3D (117/126, 93%) significantly improve the lesion visibility compared with FFDM alone
(98/126,77. 8%). The area under the ROC curves (AUC) of FFDM alone, DBT-FFDM, DBT-s2D,
DBT-s3D were 0. 749, 0. 804,0. 832, and 0. 864 respectively. Conclusion: DBT combined with recon-
struction of 2D and 3D images based on EMPIRE iterative algorithm can increase the lesion visibility
and improve the differential diagnosis of benign and malignant breast lesions.
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