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BI-RADS classification based on contrast-enhanced ultrasound and MRI for differentiating
benign from malignant calcified breast lesions

DING Yan,ZHOU Fengsheng',ZHU Qiaoying, WU Pengxi

Department of Medical Ultrasound , Wuxi People’ s Hospital of Nanjing Medical University , Wuxi 214023, China

[Abstract] Objective: To compare the diagnostic efficacy of ultrasound (US) , contrast-enhanced ultrasound (CEUS) and MRI in the
differential diagnosis of benign and malignant calcified breast lesions. Methods: Sixty patients with calcified breast lesions were
examined by US, CEUS and MRIL The characteristics of US and MRI images were analyzed and the corresponding BI - RADS
classifications were performed to obtain US-BI-RADS and MRI-BI-RADS. The CEUS-BI-RADS classification was obtained according
to the US-BI-RADS classification of breast lesions combined with CEUS image characteristics. BI-RADS 3 and 4A lesions were judged
as benign and BI-RADS 4B and above lesions were judged as malignant, and histopathology was used as the gold standard to construct
receiver operating characteristic (ROC) curves to assess and compare the diagnostic efficacy of the three imaging methods for benign
and malignant breast calcified lesions. Results: The misdiagnosis rates of US-BI-RADS, MRI-US-RADS and CEUS-BI-RADS were
18.3%,15.0% and 8.3% respectively. The diagnostic accuracy of CEUS-BI-RADS for lesions in 4A and 4B was higher than that of US-
BI-RADS and MRI-BI-RADS. The specificity and Youden index of CEUS-BI-RADS(91.9%,0.832) were higher than those of US-BI-
RADS (78.4% , 0.654) and MRI-BI-RADS (83.8% , 0.708) , and the differences were statistically significant (P < 0.05 for all).
Conclusion: Both CEUS and MRI are of great value in the differential diagnosis of benign and malignant calcified breast lesions , and
the diagnostic efficacy of CEUS is superior to that of MRI.
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#1 EidfEk US-BI-RADS 9% F1 CEUS 8445 2] CEUS-
BI-RADS %2950
Table 1 Rules of classification of CEUS - BI-RADS ob-
tained through US-BI-RADS classification and
CEUS score of lesions
US-BI-RADS CEUS CEUS-BI-RADS
B PE G
3.4A 1~3 FIUS-BI-RADS 32—%(
4 US-BI-RADS 3 -4  4A
US-BI-RADS 4A F}4% /4B
5 US-BI-RADS 3714}y 4B
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US-BI-RADS 4B [&4% 4 3
US-BI-RADS 4C [54% 1 4A
3 US-BI-RADS 4B [#4% h 4A
US-BI-RADS 4C [N 4B
4~5 US-BI-RADS 4B J|-4 } 4C
US-BI-RADS 4C F14¢ 1y 5
5 1 TR 4A
2-3 LTI R 4C
4~5 EFRIHN 5
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Table 2 Comparison of original US-BI-RADS classifica-

tion and CEUS - BI - RADS classification with

pathological findings (n)
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3(n=23)

4A(n=10)

4B(n=12)

4C(n=9)

5(n=6)

S O = O = = N NbD = O & O =
A = O A LW O N = O N O O = O =

A:US-BI-RADS 432574 4B B: CEUS #3434 343, CEUS-BI-RADS 24 A 4A 5 C: MRI-BI-RADS 73254 4A , i S Wi b 21 Ak s A1 854k
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Figure 1 US,CEUS and MRI images of breast calcified lesions
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R3 3FBI-RADS SR SFELRALLER

Table 3 Comparison of BI-RADS classification and pathological results among the three methods

AR US izt CEUS /5t MRI 5=

Bl;fiiDS i R R ke L R PE o L HER 1
PES =) (+) (%) (-) (+) (%) (-) (+) (%)
3 23 21 2 91.3 26 25 1 96.2 22 22 0 100.0

4A 10 8 2 80.0 10 9 1 90.0 12 9 3 75.0
4B 12 5 7 583 7 1 6 85.7 10 3 7 70.0
4C 9 2 7 77.8 9 2 7 77.8 8 2 6 75.0

5 6 1 5 83.3 8 0 8 100.0 8 1 7 87.5
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Table 4 Comparison of diagnostic performance of three methods in differentiating benign and malignant calcified breast

lesions
S| R (%) TR (%) Y FREL AUC
US-BI-RADS 87.0(20/23) 78.4(29/37)* 0.654" 0.819
MRI-BI-RADS 87.0(20/23) 83.8(31/37)" 0.708" 0.851
CEUS-BI-RADS 91.3(21/23) 91.9(34/37) 0.832 0.915

5 CEUS-BI-RADS H#%,*P < 0.05,
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