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Comparison of the efficacy of digital breast tomosynthesis and color Doppler ultrasound in the

diagnosis of breast diseases

YAO Miaomiao, CAI Siqing, HUANG Xueqing, WU Peili, YAN Jianxiang, CAI Donglu, HUANG Meiling, LIN Liling
Department of Imaging, the Second Clinical College of Fujian Medical University, Quanzhou 362001, China

Abstract: Objective To compare the efficacy of digital breast tomosynthesis (DBT), color Doppler ultrasound, and DBT+color
Doppler ultrasound for the diagnosis of breast lesions. Methods Among the 1 065 patients with breast lesions enrolled in this
study, 333 cases had complete pathological examination data. Using breast imaging reporting and data system (BI-RADS)
classification as the criterion, the distribution differences among DBT, ultrasound, and DBT+ultrasound in diagnosis of breast
lesions were analyzed. Based on the pathological results of 333 cases, the diagnostic efficacies of 3 diagnostic models were
compared. Results There were significant differences in BI-RADS distribution between DBT and ultrasound (P=0.001), and
no significant differences were found between DBT and DBT+ultrasound or between ultrasound and DBT+ultrasound (P=0.258,
0.394). All 3 diagnostic models distinctly discriminated the malignant and benign breast lesions (all £<0.001). The analysis with
multi-group independent-sample Kruskal-Wallis test showed that there were differences among 3 diagnostic models ( y*=14.982,
P=0.001). DBT was superior to ultrasound in the specificity, misdiagnosis rate, accuracy and positive predictive value. Ultrasound
was better than DBT in displaying the cystic lesions, and the sensitivity of ultrasound in determining benign masses was higher
than that of DBT. The specificity, misdiagnosis rate and positive predictive value of DBT-+ultrasound were 99.5%, 0.5% and 99%,
respectively. The combined use of DBT and ultrasound was better than using DBT or ultrasound alone in the diagnosis of breast
diseases. Conclusion Compared with using DBT or ultrasound alone, the combination of DBT and ultrasound can improve the
diagnostic efficacy of breast lesions.
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Tab.1 BI-RADS classification in 3 diagnostic models [ cases(%)]

BI-RADS grade DBT Ultrasound ~ DBT+Ultrasound
0 28(2.63) 2(0.19) 1(0.09)

1 4(0.38) 21(1.97) 4(0.38)

2 481(45.16) 310(29.11) 443(41.60)

3 213(20.00) 388(36.43) 268(25.16)
4A 97(9.11) 178(16.71) 117(10.99)
4B 134(12.58) 93(8.73) 123(11.55)
4C 54(5.07) 38(3.57) 50(4.69)

5 54(5.07) 35(3.29) 59(5.53)
Total 1 065(100) 1 065(100) 1 065(100)

BI- RADS: Breast imaging reporting and data system; DBT: Digital

breast tomosynthesis

2 35N BI-RADS 73 KBS M7 AL R RNT
Tab.2 Pairwise comparison of BI-RADS classification in 3

diagnostic models

Diagnostic model x° value P value
DBT versus DBT + ultrasound -77.526 0.258
DBT versus ultrasound -148.012 0.001

Ultrasound versus DBT + ultrasound 70.486 0.394

2.2 NEER B2 BT a8

22,1 3FHEXHIROC H 2 AR BIZWILE RS
S BRZE AL I LA DL 3R 3, 9143 S 3 Fhis Wi =X 1)
ROC £ (1), dh 4 F i fL(AUC), DBT £
W FL AR MR R EE, AUC SN 0.923, 95%CI Ky
0.890~0.956 , HURRE K1 77.9% , 55 5713 K1 98.1% ; M 75
2 Wi 7L IR A bR BE, AUC Sl 0.868, 95% CI K
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0.823~0.912, 5 J&& BF 1 82.0% , ¥¢ 5 FF Jy 82.9% ;
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Tab.3 Comparison of diagnostic results and pathological results of 3 diagnostic models [ cases(%)]

Pathological result

Diagnostic model ~ Diagnosis result Total X value P value
Malignant Benign

DBT Malignant 95(77.9) 4(1.9) 99(29.7) 213.577  <0.05
Benign 27(22.1) 207(98.1)  234(70.0)
Total 122(100.0)  211(100.0)  333(100.0)

Ultrasound Malignant 100(82.0) 36(17.1) 136(40.8)  134.786  <0.05
Benign 22(18.0) 175(82.9)  197(59.2)
Total 122(100.0)  211(100.0)  333(100.0)

DBT+ultrasound Malignant 100(82.0) 1(0.5) 101(30.3) 242952  <0.05
Benign 22(18.0) 210(99.5)  232(69.7)
Total 122(100.0)  211(100.0)  333(100.0)
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Fig.1 Receiver operating characteristic curves of BDT, ultrasound, and DBT+ultrasound
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Fig.2 DBT images and ultrasound image of pathologically diagnosed ductal carcinoma in situ
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Fig.3 DBT images and ultrasound image of pathologically diagnosed infiltrating lobular carcinoma
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Fig.4 DBT images and ultrasound image of pathologically diagnosed breast cystic lesions
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Fig.5 DBT images and ultrasound image of pathologically diagnosed infitrating ductal carcinoma
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