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ABSTRACT

This study to search the diagnostic performance of shear wave elastography(SWE) in breast mass and to
compare the biopsy result and stiffness obtained from shear wave elastography. Diagnostic breast ultrasonography
and SWE were targeted for 157 patients who had breast ultrasonography was diagnosed mass from June 2017 to
September 2017. Pathology results of 157 patients showed a benign 92 patients(Age, 44.54+£11.84) and a
malignancy 65 patients(Age, 51.55+10.54). Final evaluation, biopsy result, and quantitative SWE result were
obtained and compared with each other according to Breast Imaging Reporting and Data System(BI-RADS) of
diagnostic breast ultrasonography. Quantitative SWE value and pathologic result showed the highest diagnostic
specificity of 83.70% in Emean and sensitivity of 89.23% in Emin. Quantitative SWE result and biopsy result is
statistically significant.(p=0.000). The optimal cut-off value for malignant lesions was 66.3 kPa and 63.7 kPa,
respectively, for the sensitivity, specificity, high maximum mean elasticity value(Emax) and mean elasticity
value(Emean) and this showed the highest diagnostic area under the ROC curve(Az) value compared to other
SWE measurement(p=0.000). The addition of SWE to conventional US in breast mass make a increase diagnostic
specificity and reduce unnecessary biopsy. Therefore, it is expected that it will be helpful to analyze the breast

mass using the above analysis and apparatus.
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Fig. 1. Shear wave elastography and B mode images
of a benign fibrocystic change.

Fig. 2. Shear wave elastography and B mode images
invasive ductal carcinoma in showing high stiffness.
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o]™ Malignancy 65 (Ductal carcinoma in situ 8,
Invasitive ductal carcinoma 4778, Others 10™),
Benign 927§ (Fibroadenoma 36
297, Fibroepithelial tumor 16

&, Fibrocystic change
, Others 11™)o. 2
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Table 2. BI-RADS classification by US-guided core
needle biopsy in 157 target lesion.

(%) Benign  Malignancy

Category  Definitions

n(%) n(%)
Low
4a malignancy ~ 92(58.6)  81(51.6) 11(7.0)
suspicion
Intermediate
4b malignancy  21(13.4)  9(5.7) 12(7.6)
suspicion
Moderate
4c malignancy 8(5.1) 1(0.6) 7(4.5)
suspicion
Highly
5 suggestive of  36(23.9) 1(0.6) 35(22.3)
malignancy
Total 157(100)  92(58.6) 65(41.4)
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Table 1. Distribution by pathology results. Table 3. Demographic characteristics of benign and
Pathology n=157 malignancy lesion.
Malignancy Benign Malignancy
Ductal carcinoma in situ 8 (n=92) (n=65) p-value
Invasitive ductal carcinoma 47 Patient age(ycars)  44.54x11.84  51.55+10.54 0.000
Others 10 Lesion size(cm) 1.29+0.72 1.81+1.02 0.002
Total 65 Quantitative SWE features
Benign Emax(kPa) 46.61+41.20  138.81£77.98  0.001
Fibroadenoma 36 Emean(kPa) 41.57£37.61  122.30+66.40 0.001
Fibrocystic change 29 Emin(kPa) 35.70+34.05  103.13+55.23 0.001
Fibroepithelial tumor 16 Eratio 4.20£4.65 10.72+7.84 0.001
Others 11
Total 92
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Fig. 3. Receiver operating characteristic(ROC) curve to

compare the performance of pathological result and
shear wave elastography stiffness.

Table 4. ROC analysis of parameter as predictor of
malignancy lesion.

Quantitative Emax Emean Emin

SWE features  (kPa) (kPa) (kPa) Eratio
Cutoff level 663 63.7 452 44
Sensitivity(%)  83.08 80.00 89.23 80.00
Specificity(%)  80.43 83.70 71.74 69.57
Accuracy(%)  87.2 87.4 86.8 81.1
95% CI 0.82~0.93 0.82~0.93 0.81~0.92 0.74~0.88
p-value 0.000  0.000 0.000 0.000
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