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Shear-wave elastography of breast invasive ductal

carcinoma: correlation between quantitative elasticity value

Abstract

and protein expression
YANG Yanyan, LI Jing
(Department of Ultrasound, Shengjing Hospital of China Medical University, Shenyang 110004, China)

Objective: To investigate the correlation of shear-wave elastography (SWE) parameters with protein
expression and molecular subtype in breast invasive ductal carcinoma (IDC). Methods: A total of 184 invasive
ductal cancers in 182 women underwent SWE before surgery or biopsy. Two elastographic images from two
orthogonal planes were obtained for each lesion. SWE elastic quantitative parameters, including the maximum

stiffness (E,,,,), mean stiffness (E,...), ratio of stiffness of the mass to stiffness of the surrounding fatty tissue

‘max.
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) were measured with region of interest (ROI) =2 mm. The pathologic results and protein molecules (ER,
PR, HER2, Ki-67, p53) expression were anayled and detected, respectively. Based on the protein molecules
expression, the tumors were divided into four subtypes: Luminal A, Luminal B, HER2-enriched and Basal-
like. We used Student’ t-test or one-way ANOVA and multiple linear regression to evaluate the correlation of
between elastic quantitative parameters with protein molecular expression and molecular subtypes. Results:
At univariate analysis, lesion size, histologic grade and Ki-67 expression were significantly associated with the
maximum stiffness square root and mean stiffness square root (all P<0.01). Only the difference in logarithm
between tumors of different sizes was statistically significant (P<0.001). There was no significant
relationship between molecular subtypes and quantitative elasticity values. By multivariate analysis, only
lesion size was independent statistically associated with quantitative elasticity values. Conclusion: The bigger

the lesion, the higher the elasticity values, the harder the lesion. We were unable to demonstrate a correlation
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between protein molecule expression and molecular subtypes and tumor hardness.
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Table 1 Univariate analysis of IDC

. . Sqrt(E,..) Sqrt(E ) Log(E,.c0)
XES P XES P xS P
% % 0.800 0.645 0.863
<50 77 11.93 + 3.05 10.51 +2.76 1.13 £ 0.26
=50 107 12.04 +2.81 10.69 + 2.58 1.12 +0.26
PN/ em <0.001 <0.001 <0.001
<1.0 13 822+ 127 7.47 + 1.36 0.84 +0.17
>1.0~2.0 99 11.29 +2.73 10.02 + 2.51 1.09 +2.23
>2.0 72 13.64 +2.28 11.99 + 2.20 1.23 +2.68
WA 0.028 0.048 0.152
I 6 9.46 +2.83 8.46 +2.82 0.98 +0.14
11 141 11.90 +2.92 10.54 + 2.67 1.12 +0.26
111 37 12.74 + 2.62 11.22 +2.40 1.18 +0.28
N WELE A 0.222 0.253 0.484
BH 120 11.80 +2.98 10.4S5 + 2.68 1.12 +0.25
FH 64 12.35 £ 2.74 10.92 + 2.59 1.15 +0.29
ERIRAS 0.637 0.594 0.927
B 64 12.13 +2.82 10.76 + 2.62 1.13+0.26
PR 120 11.92 +2.96 10.54 +2.67 1.13 £ 0.26
PRIRZS 0.097 0.051 0.155
B 63 12.94 + 2.88 11.14 + 2.74 1.17 +0.27
FHE 121 11.74 + 2.90 10.34 +2.57 1.11 +0.26
HER2IRZS 0.849 0.767 0.981
B 134 11.97 + 3.01 10.58 2.72 1.13+0.26
FHME 50 12.06 + 2.62 10.71 + 2.48 1.13 +0.27
Ki-674R 2% 0.016 0.028 0.057
flkZRIk 58 1124 +3.12 9.98 +2.81 1.07 +0.24
S 126 12.34 +2.74 10.90 + 2.53 1.15 +0.27
P33RA 0.549 0.781 0.209
FHE 95 11.87 + 3.04 10.56 +2.77 1.10 £ 0.25
FHAE 89 12.13 £2.77 10.67 +2.53 1.15+0.27
Wl 0.227 0.416 0.440
Luminal A 48 112 +3.13 9.99 +2.86 3.59 + 1.01
Luminal B (HER2-) 57 12.43 £2.77 10.88 +2.50 4.04 +1.29
Luminal B (HER2+) 28 11.88 +2.69 10.56 +2.52 3.89 +1.35
HER2 19 12.54 +2.52 11.08 + 2.41 3.78 + 1.12

Basal-like 32 12.81 + 3.09 10.83 +2.82 3.83 £ 1.19
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Table 2 LSD t-test for IDC
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Table 3 Multiple linear regression analysis for IDC
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