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Diagnostic value of breast cancer with 2D ultrasound features combined with ultrasonic elastic

strain rate ratio and correlation analysis with pathological prognostic indicators

WU lJing, LI Jing
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416 Hospital), Chengdu 610051, China

Abstract: Objective To analyze the diagnostic value of two-dimensional (2D) ultrasound features combined with ultrasonic
elastic strain rate ratio (SR) for breast cancer and discuss their correlations with pathological prognostic indicators. Methods
The clinical data of 265 patients with breast cancer admitted to the 2nd Affiliated Hospital of Chengdu Medical College from
January 2020 to December 2021 were analyzed retrospectively. Through pathological examination, 171 cases were diagnosed
with benign lesions (benign group) and 94 cases with malignant lesions (malignant group). The 2D ultrasound and ultrasound
elastography imaging data were collected and compared for the two groups in terms of ultrasound appearance and SR. The
positive rates of estrogen receptor (ER), progesterone receptor (PR), and proto-oncogene (CerbB-2) were recorded. Receiver
operating characteristic (ROC) curve was drawn to analyze the diagnostic efficiency of 2D ultrasound and SR for breast
cancer; and Pearman correlation analysis was conducted to assess the correlations between 2D ultrasound features/SR and
ER/PR/CerbB-2. Results The 2D ultrasound features such as spicule sign, posterior echo attenuation, microcalcification,
lymph node metastasis, and abundant blood flow were more common in malignant group, and the SR was significantly higher
than that in benign group (P<0.05). The positive rates of ER, PR and CerbB-2 in malignant group were 59.57%, 75.53% and
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47.87%, respectively, significantly higher than those in benign group (P<0.05). ROC curve analysis showed that the AUC
values of 2D ultrasound, SR, and their combination for breast cancer diagnosis were 0.586, 0.743, and 0.761, respectively,
indicating a significantly higher diagnostic efficiency of the combined detection than 2D ultrasound or SR alone (P<0.05).
The occurrences of spicule sign and posterior echo attenuation and SR were higher in ER-positive patients than in ER-
negative patients (P<0.05); lymph node metastasis was more prevalent in PR-positive patients, and their SR was higher than
PR-negative patients (P<0.05); CerbB-2 positive patients had more microcalcifications and higher SR value as compared
with CerbB-2 negative patients (P<0.05). Pearman correlation analysis revealed that there were positive correlations between
2D ultrasound features such as spicule sign/posterior echo attenuation and ER, lymph node metastasis and PR,
microcalcification and CerbB-2, SR and ER/PR/CerbB-2 (P<0.05). Conclusion The combination of 2D ultrasound features
and SR provides reliable imaging information for the diagnosis of breast cancer. The spicule sign, posterior echo attenuation,

lymph node metastasis, microcalcification and SR are correlated to the pathological prognostic indicators (ER, PR, and

CerbB-2).
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Figure 1 Two—dimensional and CDFI ultrasound images of breast cancer
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Table 1 Comparison of two—dimensional ultrasound features and

strain rate ratio (SA) between benign group and malignant group

eSSl R4 (n=171) EBMA(n=94) ,/tfd PIH
BHINELH] (%) ] 12.857 <0.001
H 68(37.77) 59(62.77)
& 103(60.23) 35(27.23)
J5 7 Il s [ ] (%) ] 15.108 <0.001
) 63(36.84) 58(61.70)
o 108(31.16) 36(28.30)
AL (%) ] 9.331 <0.001
H 58(33.91) 50(53.20)
o 113(66.09) 44(46.80)
W AR [6](%) ] 12.841 <0.001
A 51(29.82) 49(52.12)
o 120(70.18) 45(47.88)
RN AR ZICZN| 14.373 <0.001
Fu 73(42.70) 63(67.02)
AEE 98(57.64) 31(32.98)
SRAH (x+s) 5.27+2.18 14.62£5.41  19.877 <0.001
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Table 2 Comparison of positive rates of ER, PR and CerbB-2
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Table 3 Diagnostic value of 2D ultrasound and SR for breast cancer
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SR A 0.743  0.678~0.809  0.670  0.743 0.418 <0.001
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Figure 2 ROC curve of 2D ultrasound and SR for breast cancer diagnosis
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Table 4 Comparison of positive expressions of ER, PR and CerbB-2 at different 2D ultrasonic signs and SR
x5 = Xl P = Vil P cobb? Yl Pl
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ML (%) ] 1.3320.248 3.455 0.063 0.344 0.557
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SR fF (x£s) 15.4942.64  4.18+1.34 45.571 <0.001 13.36£5.18  5.661.87 17.753 <0.001 14.59+3.15  5.02+1.28 34.075 <0.001
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Table 5 Correlation analysis of 2D ultrasonic
signs/SR and ER/PR/CerbB-2

o ER PR CerbB-2

i PfH i PfH i PfH
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SR 0.758 <0.001  0.606 <0.001  0.677 <0.001
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