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Ultrasonic Elastic Strain Rate Ratio in Differential Diagnosis

of BI-RADS 4 Breast Lesions
YU Peng-li,ZHANG Jie , WEN Bao-jie,et al.
(Affiliated Drum Tower Hospital of Nanjing University Medical School , Nanjing 210008, China)

Abstract ; [ Objective ] To assess the diagnostic value of ultrasonic elastic strain rate ratio for Bl-
RADS 4 breast lesions. [Methods] One hundred and eighty two patients with 208 BI-RADS 4
breast tumors (137 benign lesions and 71 malignant lesions),underwent ultrasound elastography
examination. With pathologic results as the reference standard,the receiver-operating characteris-
tic curve (ROC) was used to identify the cut-off point for differential diagnosis of breast lesions.
The application value of strain ratio in the BI-RADS 4A,4B and 4C three levels was analyzed.
[Results] There were significant differences in ultrasonic elastic strain rate ratio between malig-
nant and benign lesions in BI-RADS 4B and 4C breast tumors,but no difference in BI-RADS 4A
tumors. Taking strain ratio of 0.495 as cut-off value,the sensitivity ,specificity ,accuracy and posi-
tive predictive value for differential diagnosis of malignant from benign tumors in groups BI-RADS
4B and 4C were 89.1% ,77.3% ,88.2% ,92.0% and 86.3% ,80.1% ,83.5% ,93.3% respectively.
[ Conclusions ] The combination of BI-RADS classification and strain ratio may effectively differ-
entiate the malignant nodules from the benign ones in BI-RADS 4B and 4C breast tumors; however,
it is not applicable for BI-RADS 4A tumors.

Subject words : ultrasonic elastography ; SR ; breast lesions ; BI-RADS
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BeT ¢ Kk, P<O.0S R 22 A GHF 8 L
2 & R

2.1 BI-RADS A 5mEER

208 AFLUER AL b R APEALIE 137 Akt Ho
LR RRIE 85 1, S N FLRIE 13 A4, FLIR R APEM
A5 8 A, AL IR IR 6 4, 38 A= 4571 19 4, 4k
PERRIE 6 A5 kgl 36 71 Ak Hop i ik S 4
i 47 A RN 4 4 BN RAE 124,
R 2 4, B N FL LR 6 1> (Table 1),

Table 1 The relationship between BI-RADS and pathologic

results
Pathologic results BEERADS
4A 4B 4C
Benign lesions(n=137)
Fibroadenoma 74 10 1
Inflammatory breast lesions 5 3 0
Sclerosing adenosis 3 1
Product breast cyst 4 2 0
Intraductal papilloma 0 8 5
Hyperplastic nodule 17 2 0
Malignant lesions (n=71)
Infiltrating ductal carcinoma 8 19 20
Invasive lobular carcinoma 0 0 4
Intraductal carcinoma in situ 3 7 2
Mucous adenocarcinoma 1 0 1
Intraductal papillary carcinoma 0 4 2

22 BEEMEER ROC MED T

FUAR KRB B SR {E A 0.28~2.03(0.72+0.24),
N P B SR 54 0.14~0.81(0.37+0.11) 5 3L I %
PEMb P SR 2] AT R P R (P<0.01) (Figure 1),
N ROC H £ (Figure 2)3K B2 51 2L AR KW 9% A48
(ISR i AUC 4 0.886,95%CI 4 0.84~0.93(P<0.001),
SR {E # W7 55 k 0.495 i T3 300 2L 0 2 e 1) R
TR R S E HERA T 5300 83.5% .87.3% .85.6%
23 BHEBMERGIT

BI-RADS 4A 253t 114 Al i B2 R R B
PE 102 A (b R AR 56 AR S 358 0.58+0.29) , 4%
PE 12 4> (PR R AR S A S 34 0.49+0.21) , 5
PR AR R 5 B I 22 S B A1t 2HE L (P=0.23),
ROC Mk N LN 0.574, AR SCHEk v 415 ROC
AUC 7£ 0.5~0.7 B iZ Wi (A%, 75 0.7~0.9 B2 K
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Note : DBI-RADS 4C,SR=0.24 ,suggesting a malignant lesion,the final pathology diagnosis was infiltrating ductal carcinoma;
(@BI-RADS 4A,SR=0.65, suggesting a benign lesion , the final pathology diagnosis was fibroadenoma.

Figure 1 Ultrasonic elasticity imaging
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Figure 2 ROC curve of SR for distinguishing the
benign and malignant breast lesions
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AW 5 FL R R PR B SR B 0.28~2.03
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