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Using quantitative B-mode gray scale ultrasound histogram analysis to determine the infiltration degree in breast
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[ Abstract | Objective: To evaluate the diagnostic value of histogram analysis using B-mode gray-scale ultrasound histogram

analysis (HA) to determine the infiltration degree in breast cancer. Methods: A total of 224 patients with surgically confirmed
breast cancer were enrolled in this study. Ultrasound features of patients were reviewed retrospectively. Eighteen HA parameters
were derived using Omni-Kinetics software (GE Healthcare). The reproducibility of those parameters was evaluated using two
independent delineations conducted by two observers. In order to minimize the potential influence of individual differences, the
relative value of each HA parameter was used for statistical analysis. These relative value of HA parameters were compared among
the three different infiltration degree in breast cancer (non-invasive, early invasive and invasive breast cancer) using Kruskal-Wallis
H test and multivariable ordered logistic regression analysis. Results: All the 18 parameters presented excellent reproducibility,
with intraclass correlation coefficient (ICC) values from 0.799 to 0.997. Except for Min intensity and Mean deviation, there were
statistically difference in the other 16 parameters relative values. Multivariate logistic regression showed that the relative values of
Mean intensity, Skewness, Uniformity, Quantile5, Quantile10, Quantile75, and Quantile90 were helpful to determine the infiltration
degree in breast cancer. Conclusion: HA parameters derived from ultrasound can be used as a reliable quantitative tool to determine
the infiltration degree in breast cancer.

[ Key words | Breast cancer; Infiltration degree; Ultrasound; Gray scale; Histogram analysis
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FLR IR IE AR EESE N, Max intensity . Median
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Min intensity 0.000 (0.00) 0.000 (0.00) 0.000 (0.00) 0.068
Max intensity 0.824 (0.35) 0.757 (0.36) 0.619 (0.36) <0.001#
Median intensity 0.418 (0.36) 0.115 (0.27) 0.104 (0.29) <0.001#
Mean value 0.403 (0.36) 0.175 (0.20) 0.146 (0.25) <0.001#
Standard deviation 1.054 (0.43) 0.746 (0.52) 0.685 (0.68) <0.001#
Mean deviation 1.592 (0.61) 1.599 (0.38) 1.577 (0.22) 0.388
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Quantile90 0.529 (0.24) 0.388 (0.22) 0.280 (0.28) <0.001#
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28 (XL 95% CI Pl

Median intensity 251.596 86.420~523.426 0.021
Skewness -0.022 -0.037~-0.007 0.004
Uniformity 3.128 0.346~5.910 0.028
Quantile5 24270 7.986~40.554 0.003
Quantile10 -30.145 -46.990~13.301 <0.001
Quantile75 -64.604  —98.590~-30.618  <<0.001
Quantile90 50.447 4.977~95.918 0.030
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