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Clinical value of shear wave elastography in the differentiation of benign and
malignant breast masses and prediction of lymph node metastasis

MENG Feiyi,JIAO Lanlan, FAN Chenchen, LIU Yin,ZHANG Xiaojing, SUI Yang
Department of Ultrasound Medicine, the First Affiliated Hospital of Bengbu Medical University , Bengbu 233099, China

ABSTRACT Objective To quantitatively analyze the hardness of breast masses and their peripheral region by shear
wave elastography (SWE) , and to explore its clinical value in differentiating benign and malignant breast masses and predicting
axillary lymph node metastasis(ALNM ).Methods A total of 231 patients with breast masses confirmed by surgical pathology in
our hospital were selected, including 111 cases of malignant masses [ malignant group, 40 cases with axillary lymph node

metastasis (ALNM) and 71 cases without ALNM ] and 120 cases of benign masses (benign group).The maximum, average,
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standard deviation, minimum values of Young’s modulus of the masses, and the peripheral regions 1 mm,2 mm and 3 mm away
from the masses (Emax, Emean, Esd, Emin, Elmax, Elmean, Elsd, Elmin, E2max, E2mean, E2sd, E2min, E3max, E3mean,
E3sd, E3min) were measured by SWE. The differences in above parameters were compared between the two groups. Receiver
operating characteristic (ROC) curve was drawn to analyze the diagnostic efficacy of the SWE parameters for differentiating
benign and malignant breast masses.The differences in SWE parameters between patients with and without ALNM in malignant
group were compared.The correlation between SWE parameters of masses and their peripheral regions and ALNM were analyzed.
ROC curves was drawn to analyze the diagnostic efficacy of SWE parameters for predicting ALNM.Results Emax, Emean,
Esd, Elmax, Elmean, Elsd, E2max, E2mean, E2sd, E3max, E3mean and E3sd in malignant group were higher than those in
benign group , the differences were statistically significant (all P<0.05).There were no significant differences in Emin, Elmin,
E2min and E3min between the two groups.ROC curve analysis showed that the area under the curve of Emax, Emean, Esd,
Elmax, Elmean, Elsd, E2max, E2mean, E2sd , E3max, E3mean, E3sd for differentiating benign and malignant breast masses
were 0.815,0.842,0.726,0.834,0.802,0.831,0.867,0.840,0.779,0.852,0.818,0.794 , respectively. Among them, the AUC of
Elmax, E2max, and E3max for differentiating benign and malignant breast masses were all higher than that of Emax, the
differences were statistically significant (all P<0.05).The AUC of E2max was the highest, which was 0.867 (95% confidence
interval : 0.818~0.915) , with a sensitivity of 73.9% and a specificity of 87.5%.There were significant differences in Emax,
Elmean, Elmax, Elsd, E2max, E2mean, E2sd, E3max, E3mean and E3sd between patients with ALMN and without ALMN in
malignant group (all P<0.05) , and which were all positively correlated with ALNM (r=0.399,0.283,0.499,0.445,0.535,0.445,
0.384,0.580,0.394,0.471, all P<0.05).Among them, E3max had the highest correlation coefficient. ROC curve analysis showed
that the AUC of E3max for predicting ALMN in malignant breast masses was 0.849 (95% confidence interval : 0.771~0.927 ,
P<0.05) , with a sensitivity of 72.5% and a specificity of 87.3%. Conclusion The SWE parameters of masses and their
peripheral region can effectively differentiate the benign and malignant breast masses, and demonstrate predictive value for
ALNM, which can provide valuable reference for preoperative staging of malignant breast masses and treatment strategy selection.
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