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Typical Manifestations and Differential Diagnostic Value of Shear Wave

Elastography in Benign and Malignant Breast Lesions™
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ABSTRACT Objective: To observe the typical performance of shear wave elastography (SWE) in benign and malignant breast le-
sions, and to explore the value of SWE in differential diagnosis of benign and malignant breast lesions. Methods: 162 patients with breast
masses who underwent SWE examination in our hospital from June 2017 to June 2019 were selected. 105 cases of benign masses (benign
group) and 57 cases of malignant masses (malignant group) were confirmed by biopsy or pathology. The differences of SWE typical per-
formance, SWE parameters [Emax, Emin, Emean, standard deviation (SD), SWE-Ratio] between benign and malignant breast lesions
were compared, and the value of SWE in differentiating benign and malignant breast lesions was analyzed. Results: The detection rate of
"stiff rim sign", elastic image of type IlI-type V, Emax, Emean, SD and SWE-Ratio of breast masses in malignant group were higher than
those in benign group (P<0.05), and Emin was lower than that in benign group (P<0.05). Logistic regression analysis showed that "stiff
rim sign", Emax, Emean and SWE-Ratio were independently correlated with the pathological diagnosis of breast mass (P<0.05). The re-
sults of receiver operator characteristics curve (ROC) curve analysis show that the area under curve (AUC) of "stiff rim sign", Emax, E-
mean and SWE-Ratio in diagnosing benign and malignant breast lesions were 0.923, 0.686, 0.873 and 0.879, respectively. Conclusion:
SWE is an effective imaging method in the diagnosis of benign and malignant breast lesions. SWE "stiff rim sign", SWE-Ratio and
Emean have high value in differentiating benign and malignant breast lesions.
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Table 1 Differences in SWE imaging features of benign and malignant breast lesions n(%)

Malignant group
Ultrasound signs n Benign group (n=105) X P
(n=57)
"Stiff rim sign"
Yes 42 29(50.88) 13(12.38)
28.509 0.000
No 120 28(49.12) 92(87.62)
Elastic image
classification
Type [ ~typell 106 23(40.35) 83(79.05)
24.459 0.000
Type [ll~type V 56 34(59.65) 22(20.95)
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Table 2 Difference of SWE parameters between benign and malignant breast masses(xt s)

Groups n Emean(kpa) Emin(kpa) Emax(kpa) SD SWE-Ratio
Malignant group 57 114.25+ 35.26 5.14+ 1.57 195.24% 52.64 39.52+ 14.24 6.35+ 2.59
Benign group 105 21.35+ 9.58 12.24+ 3.24 36.54+ 9.52 524+ 1.26 2.15% 0.45
t 25.385 15.566 30.074 24.555 16.212
P 0.000 0.000 0.000 0.000 0.000
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Table 3 The results of binary logistic regression model analysis

Independent variable B Wald »* OR(95%CI) P
"Stiff rim sign" 0.815 15.324 2.259(1.352~10.254) 0.000
Emean 0.615 10.349 1.850(1.035~5.642) 0.003
Emax 0.495 5.334 1.640(1.001~4.594) 0.035
SWE-Ratio 0.724 13.245 2.063(1.254~8.594) 0.000
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Table 4 Analysis of diagnostic efficacy of "stiff rim sign", "Emax" , "Emean" and "SWE-Ratio" in benign and malignant breast lesions

Indicators Cut-off AUC(95%CI) P Sensitivity( % ) Specificity( % )
"Stiff rim sign" / 0.923(0.872~0.974) 0.000 91.23 93.33
Emax 95.89kpa 0.686(0.602~0.770) 0.000 66.67 72.38
Emean 50.51 kpa 0.873(0.811~0.936) 0.000 85.96 87.62
SWE-Ratio 3.45 0.879(0.811~0.947) 0.000 87.72 90.48
i, ROC curve . 3 Wis

=== ==y Curve Source
" “stiff im sign”
r— Emax
o Emean
[ SWE-Ratio
| Reference Line

sensitivity

/
) 1 -Specificity
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Fig.1 ROC diagrams of benign and malignant breast lesions diagnosed by
"stiff rim sign", Emax, Emean and SWE-Ratio
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