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The diagnostic value of quantitative and qualitative parameters of STE and SE in BI-RADS 4 breast lesions
and their correlation with HER2 expression KE Qiang', LIU Xiaofang’, REN Jiayi', WANG Chao', CHEN Wu’
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[ Abstract | Objective: To compare the diagnostic value of qualitative and quantitative parameters of sound touch elastography
(STE) and strain elastography (SE) in differentiating benign and malignant Breast Imaging Reporting and Data System (BI-RADS) 4
breast lesions, and to explore the correlation between the parameters and the expression of human epidermal growth factor receptor
2 (HER2) in BI-RADS 4 breast malignant lesions. Methods: The clinicopathological data of patients with BI-RADS 4 breast
lesions diagnosed by ultrasound examination in The First Hospital of Shanxi Medical University were selected. The quantitative and
qualitative parameters of STE and SE were obtained: STE maximum elasticity (£,,,), STE qualitative score, SE strain ratio (SR)
and SE qualitative score. To compare the value of two ultrasonic elastography parameters in differentiating benign and malignant
BI-RADS 4 breast lesions and their correlation with HER2 expression in BI-RADS 4 breast malignant lesions. Results: A total of
106 patients with 106 lesions were included. The difference of E,,,,, STE score, SR and SE score between benign and malignant
lesions of BI-RADS 4 breast was statistically significant (£<<0.05). Compared with the pathological results, the difference of £,,,,,
STE score, SR and SE score in the diagnosis of benign and malignant BI-RADS 4 breast lesions according to the cut-off value was
statistically significant (P<<0.05). The diagnostic efficacy of E,,,, STE score and SR was generally consistent with that of the gold
standard (Kappa=0.436, 0.420, 0.502), and the diagnostic efficacy of SE score was more consistent with that of the gold standard
(Kappa=0.626). The area under the receiver operating characteristic (ROC) curve (AUC) of SE score (AUC=0.883) was higher than
that of £, (AUC=0.743), STE score (AUC=0.756) and SR (AUC=0.783) diagnosis, with the greatest diagnostic efficiency, and
the difference was statistically significant (£P<<0.05). In BI-RADS 4 breast malignant lesions, the difference of E,,,, and SE scores
between HER?2 positive expression and negative expression was statistically significant (P<<0.05). £, and SE scores were positively
correlated with HER2 positive expression (7=0.458, 0.356). The best cut-off value of E,,, and SE score in the diagnosis of HER2
positive expression was 123.75 kPa and 4 points, the sensitivity was 81.2% and 62.5%, the specificity was 60.5% and 68.4%, and the
AUC was 0.766 and 0.689. Conclusion: The diagnostic efficacy of SE score was higher when STE and SE techniques were used to
identify BI-RADS 4 breast lesions. £, and SE scores were positively correlated with HER2 positive expression. E,,, and SE score
are of great value in identifying HER2 positive expression in BI-RADS 4 breast malignant lesions.

[ Key words ] Breast cancer; Ultrasound; Sound touch elastography; Strain elastography; Human epidermal growth factor receptor 2
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Fig.1 Research design flow chart
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( Kappa=0.436. 0.420. 0.502) , SE¥F4rir)i2
Wik S “abrifE” M —2erkiss ( Kappa=
0.626) . E,..193.46 kPa AW {f, HREE .
SR WERIE . AUCHH80.0% . 63.9% .
74.5% . 0.743; STEPF/rLI2r H#iWifd, HR
T, RERE . MERE . AUCHTHIH82.9% .
58.3%. 74.5%. 0.756; SRLA3.89 Jy#lihr{e, H:
REPFE . FrBE . MERREE . AUCHHINS81.4% .

69.4% . 77.4%. 0.783; SEBE4FLL35 J i Wt
i, HAEE., FRE. WEWME. AUCHHIH
85.7%. 77.8%. 83.0%. 0.883. SEPESMZWIfK R
WUE . FRRE . T . AUCKHIE TE,.. STE
4. SR, SEW5E,,. . STEVPF;. SRAEJAUC
M ZER AR L (Z=2.61, 2.965,
2.124, P<<0.05, #£3, K4) , SEVFHIIZHIRL
e THAR3FSHL

®1 IABRREBMRESTERSESHLLE

Tab.1 Comparison of STE and SE parameters between benign and malignant breast lesions

20 5] n E,./kPa STEI-43/4% SR NS
R 36 90.35 +47.75 2.33+0.93 3.51+£1.30 2.92+0.77
B 70 140.84 + 63.61 3.21+0.76 5.49+2.24 430+0.75
il 4.190 5.244 4.879 8.921
PlH <0.001 <0.001 <0.001 <0.001
B
W -
* *
* *
* *
* *
BLPE |
0 50 100 150 200 250 0 1 2 3 4 5
E,./kPa STEFESM 43
¢ D
* *
* *
* *
* *
Rk Rk
0 2 6 8 10 0 2 4 6
SR SEVESM 5

E2 BI-RADS 4K Z B REMRILSTERSESHER
Fig.2 Differences in STE and SE parameters between BI-RADS 4 benign and malignant breast lesions

A: E, Z5; B: STEW4r2E5; C: SRZESR; D: SEIFHZER. *: P<0.05; **: P<0.01; ***. P<<0.001; ***+. P<<0.000 1,
F2 BSHBWMEREREFRELERILE
Tab.2 Comparison of diagnostic results of each parameter with pathological examination results
—— E,./kPa STEVES4) SR SE43/43
>93.46 <93.46 >2 <2 >3.89 <3.89 >3 <3
R 13 23 15 21 11 25 8 28
P 56 14 58 12 57 13 60 10
pai:! 20.154 18.813 26.754 41.673
PfH <0.001 <0.001 <0.001 <0.001
Kappafti 0.436 0.420 0.502 0.626
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E3 2T AR AR E
Fig.3 Ultrasonic elastography of invasive breast cancer
A: STEKMZ, E,. 094.47kPa, STEM-4>}3%3; B: SEKI%, SRHM4.62, SEIF/H5%.
R3 BLHISHIRREE

Tab.3 Diagnostic efficiency of each parameter

S8 TR AUC (95% CI) RIE % RS % HERARE /% PlE
E. 93.46" 0.743 (0.649~0.823 ) 80.0 63.9 74.5 <0.001
STEIT-53 2° 0.756 (0.663~0.834 ) 82.9 58.3 74.5 <0.001
SR 3.89 0.783 (0.692~0.857 ) 81.4 69.4 77.4 <0.001
SEVF4y 3° 0.883 (0.806~0.937) 85.7 77.8 83.0 <0.001
a: PARIAKPa; b HLIRA
1.0’ 2.3 Enn STEiE4. SR. SEiE4S3tHER2%
LRI R
08 1 70 BI-ARDS 425 FL A B M Lt 8 3
HER2PHME3241], HER2BAM:3841., SHER2[M:
w0 HUAAE, HER2MHIEMIGE,, . SEV /%R,
R ERAGEIEE N (P<0.05) 5 SR, STEIFS
"7 EHER 2P 15 1 1 41 2 1) 2 5 e 55 12 2 X
s (P>0.05, #4) .
E.... SEVF4r SHER2PHVE A B IF4H &
(r=0.458. 0.356, P<<0.05) . E,, S5SEV/ni
0 U PR ' WrHER2 FH £ A UROCHIZR s, el (i
I S 4123.75 kPafl4s), REUE H81.2%F162.5%,
B4 F,.. STEWS. SR. SEFHUWmmMRERROCHE 19T/ H60.5%M168.4%, AUCIH0.766710.689
Fig4 ROC curves of E,,, STE score, SR, SE score in the (F£s, Hs5) .
diagnosis of benign and malignant breast lesions
*4 HER2RIZHWISTEKRSESHLLE
Tab.4 Comparison of STE and SE parameters of HER2 expression
20 5] n E,./kPa STEV-43/43 SR SEV-3/7)
HER2Z ik fH 32 172.67 + 66.59 3.41+0.71 5.72+2.16 4.59 +0.56
HER2Z A [AYE 38 114.04 + 47.08 3.05+0.77 5.30+2.32 4.05 +0.80
i 4.302 1.982 0.786 3.208

PlH <0.001 0.052 0.435 0.002
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R5  En TSEWES T FHER2PRMER LIS Wi e
Tab.5 Diagnostic efficacy of E . and SE score for HER2 positive expression

ZH AR AUC (95% CI) T % RS % P{H
E,, 123.75° 0.766 (0.649~0.859 ) 81.2 60.5 0.000
SEPF4> 4° 0.689 (0.806~0.937 ) 62.5 68.4 0.001

a: HokPa;s b: B0,

BE5  E,SSEFESTEMHER2ME MR IZROCH £
Fig.5 ROC curves of HER2 positive expression evaluated by E,,,.

and SE score
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