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[Abstract] Objective To explore the diagnostic value of multimodal ultrasound in patients with breast cancer with
different expression states of Human Epidermal Growth Factor 2 (HER2) and negative expression of Estrogen Receptor
(ER). Methods 136 cases (136 lesions) with ER-negative breast cancer confirmed by pathology were retrospectively an-
alyzed. Including 77 patients with positive HER-2 (group I ) and 59 patients with negative HER-2 (group [l ). Preoper-
ative high frequency gray-scale ultrasound, CDFI, SWE assessments were performed to obtain the corresponding varia-
bles. Logistic regression model was established based on the variables with differences above. The ROC curve was
drawn and analyzed according to the regression model. Results High frequency gray-scale ultrasound: the maximum di-
ameter of the lesion, microcalcification, the "burr" like change of tumor margin and the hyperechoic halo were different
among different expression states of HER2 (all P<C0.05). CDFI. there were differences in the blood flow distribution
and blood flow resistance index among different expression states of HER2 (all P<C0.05). SWE: Young's modulus of
the lesion was different among different HER2 expression states (all P<Z0.05). Logistic regression showed that micro-
calcification, margin, RI, Emax and Emean were all independent factors affecting the results of immunohistochemistry.
The diagnostic efficiency of Emax index was the best CAUC=0. 903), followed by Emean value (AUC=0. 807). Conclu-
sion In breast cancer patients with negative ER expression, the ultrasound multimodality features in different HER2
expression status have certain predictive value for immunohistotyping.
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Table 1  Comparison of conventional ultrasound performance between
the two groups
HER(+)4  HERGOHH
R "/t p
(n=177) (n=59)
JE AR 0.584 0. 445
) 2(2.6) (1.7
ASHL 75(97. 4) 58(98.3)
BRZME(em)  3.3541.50  2.774+1.18  2.406 0.017
PR [l 7 0.677 0.411
G Il 75 76(98.7) 56(94.9)
zAdEh 1(1.3) 3(5. 1)
51k 6.736 0. 009
Jc 31(40.0) 37(62.7)
H 46(60. 0) 22(37.3)
RI 6.818 0. 009
<0.7 20(26.0) 5(8.4)
=0.7 57(74.0) 54(91. 6)
1ML 53 2% 5.171 0.023
0~ 1 49(63. 6) 26(44)
I~ 28(36.4) 33(56)
%% 24,545  <<0.001
%] 25(32.4) 14(23.7)
B 34(44.2) 20(33.9)
Wt 9(11. 7> 24(40.6)
TR 9(11.7) 1(1.0)
e £ x> 2.155 0.142
T 32(41.5) 32(54.2)
HEH® 45(58.5) 27(45. 8)
e [ 4.038 0. 040
H 46(59.7) 25(42. 4)
TG 31(40. 3) 34(57.6)
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Table 2 Comparison of Young's modulus values between the two groups

2 5 n  Emax(kPa) Emin(kPa) Emean(kPa) SD
HER2(-+)41 77 137.63+19.93 80.02417.88 110.78417.21 14.2742.70
HER2(—)4l 59 106.52+16.12 85.88+23.49 90.00+16.15 15.03+2.71

t 10. 059 —1.595 7.166
P <<0. 001 0.113

—1.633
<20. 001 0.105
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Figure 1 SWE sonographic features in the two groups
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Table 3  Logistic regression analysis

i H B SE Wald OR 9l P
TR R

s 1k 3.816 1.175 10. 549 45. 405 4,541 454,003 0.001
BUE < 15.178 0.002
o] Reference

EH —5.697 1. 606 12.590 0.003 0. 000 0.078 <0. 001
W —2.797 1.001 7.799 0.061 0. 009 0.434 0. 005
O 3. 188 2.989 1.138 24. 241 0. 069 8489. 464 0. 286
RI —5.422 1.635 11. 001 0. 004 0. 000 0.109 0.001
Emax 0. 285 0.061 21.918 1.330 1.180 1.498 <<0. 001
Emean —0.113 0. 046 6.163 0. 893 0. 816 0.976 0.013
W —17. 609 4. 050 18. 901 0. 000 <0. 001
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Table 4 ROC results

LD AUC SE P 95 %CI o RAE FESEE
RI 0.587 0. 049 0. 081 0.492~0. 683 — 0.915 0. 260
Emax 0. 903 0. 025 <<0. 001 0. 853~0. 952 119. 070 0.797 0. 857
Emean 0. 807 0.038 <<0. 001 0.733~0. 881 95.315 0.712 0.792
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Figure 2 The ROC curve of the three inclusion factors for diagnostic im-

munohistotyping
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