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Application Value of Superb Microvascular Imaging Combined with Shear
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ABSTRACT Objective: To investigate the application value of superb microvascular imaging (SMI) combined with shear wave
elastography (SWE) in the diagnosis and pathological evaluation of breast cancer with maximum diameter < 2 cm. Methods: 125
suspected breast cancer patients with maximum diameter £ 2 cm who were admitted to Chengdu Third People's Hospital from June
2018 to June 2021 were selected, and they were divided into benign group with 49 cases and malignant group with 76 cases according to
the gold standard of surgical and pathological results. The SMI Alder classification and SWE examination parameters [maximum
elasticity (Emax), average elasticity (Emean) and minimum elasticity (Emin)] of the two groups were compared. The correlation between
SMI Alder grade and SWE parameters and its diagnostic value for breast cancer were analyzed, and the Alder grade, Emax, Emean, Emin
in patients with different pathological features of breast cancer were compared. Results: There was significant difference in SMI Alder
grade between malignant group and benign group (P <<0.05). Emax, Emean and Emin in malignant group were higher than those in
benign group (P<<0.05). In malignant group, SMI Alder grade was positively correlated with SWE parameters Emax, Emean and Emin
(P<<0.05). The AUC of SMI Alder grade, Emax, Emean and Emin combined diagnosis of breast cancer with maximum diameter £ 2 cm
was 0.917 (95%CI: 0.870-0.963), which was better than that of each index alone. There were statistically significant differences in tumor
diameter, histological grade, SMI Alder grade, Emax, Emean, Emin and patients with axillary lymph node metastasis in malignant group
(P<<0.05). Conclusion: SMI combined with SWE has relatively reliable diagnostic value in breast cancer with maximum diameter < 2
cm, and each parameter is closely related to tumor diameter, histological grade and axillary lymph node metastasis, which can provide
effective information for clinical evaluation of pathological progress.
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Table 1 Comparison of SMI Alder grade and SWE examination parameters between the two groups

SMI Alder grade n(%)

SWE examination parameters (kPa)

Groups n
Level 0 Level [ Level II Level 111 Emax Emean Emin
Malignant
76 6(7.89) 13(17.11) 20(26.32) 37(48.68) 120.75+40.25 94.10+£31.36 14.13+4.20
group
Benign group 49 15(30.61) 22(44.90) 6(12.24) 6(12.24) 56.89+18.96 42.26+14.08 11.08+3.04
U/t 5.194 10.378 10.875 4.393
P <<0.001 <<0.001 <<0.001 <<0.001
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Fig.1 Correlation analy51s between SMI Alder grade and SWE examination parameters in malignant group
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Fig. 2 Diagnostic value of SMI Alder grade, SWE alone and combined examination for breast cancer with maximum diameter £ 2 cm
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Table 2 Comparison of SMI Alder grade in patients with different pathological features in malignant group[n(%)]

Pathological features n Level 0 Level | Level Il Level I1I
Age(years)
<40 15 1(6.67) 2(13.33) 5(33.33) 7(46.67)
>40 61 5(8.20) 11(18.03) 15(24.59) 30(49.18)
U 0.072
P 0.942
Molecular typing
Luminal type A 40 4(10.00) 8(20.00) 11(27.50) 17(42.50)
Luminal type B 19 1(5.26) 3(15.79) 6(31.58) 9(47.37)
Other type 17 1(5.88) 2(11.76) 3(17.65) 11(64.71)
U 1916
P 0.590
Tumor diameter(cm)
<0.5 13 3(23.08) 8(61.54) 1(7.69) 1(7.69)
0.5~2 63 3(4.76) 5(7.94) 19(30.16) 36(57.14)
U 4.145
P <<0.001
Histological grade
Level 1 combined with Level 2 60 6(10.00) 12(20.00) 17(28.33) 25(41.67)
Level 3 16 0(0.00) 1(6.25) 3(18.75) 12(75.00)
U 2.328
P 0.020
Vascular tumor thrombus
No 64 5(7.81) 10(15.63) 18(28.13) 31(48.44)
Yes 12 1(8.33) 3(25.00) 2(16.67) 6(50.00)
U 0.179
P 0.858
Axillary lymph node metastasis
No 58 6(10.34) 12(20.69) 17(29.31) 23(39.66)
Yes 18 0(0.00) 1(5.56) 3(16.67) 14(77.78)
U 2.712
P 0.007
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Table 3 Comparison of SWE examination parameters in patients with different pathological features of malignant group (x+s, kPa)

Pathological features n <<0.001Emax Emean Emin
Age(years)
<40 15 118.38+39.25 93.23+28.75 14.03+3.72
= 40 61 121.33+40.08 96.90+30.12 14.15+4.06
t 0.256 0.426 0.104
P 0.798 0.671 0.917
Molecular typing
Luminal type A 40 122.46+39.12 94.36+26.51 14.28+3.67
Luminal type B 19 117.89+35.47 92.48+29.74 14.05+3.92
Other type 17 119.92+36.20 95.30+31.08 13.87+4.04
F 0.100 0.048 0.075
P 0.905 0.953 0.928
Tumor diameter (cm)
<0.5 13 86.49+28.82 70.78+25.63 12.07+£2.43
0.5~2cm 63 127.82+42.58 98.91+32.22 14.56+3.11
t 3.336 2.955 2.715
P 0.001 0.004 0.008
Histological grade
Level 1 combined with Level 2 60 108.74+36.21 88.27+21.79 13.44+3.02
Level 3 16 165.79+55.22 115.96+30.06 16.72+3.85
t 4.971 4.152 3.637
P <<0.001 <<0.001 <<0.001
Vascular tumor thrombus
No 64 119.91+£37.54 93.87+27.14 14.07£3.11
Yes 12 125.23+40.18 95.33+31.25 14.45+3.29
t 0.446 0.167 0.385
P 0.657 0.868 0.701
Axillary lymph node metastasis
No 58 102.85+34.26 86.12+28.77 13.12+3.16
Yes 18 178.43+55.37 119.81+34.35 17.38+4.09
t 6.985 4.142 4.649
P <<0.001 <<0.001 <<0.001
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