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Quantitative diagnosis method of chronic liver disease based on acoustic
characteristics of tissues
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To realize the quantitative diagnosis of chronic liver disease, we analyzed
changes in ultrasound scattering characteristics and shear wave propagation characteristics due to
the progression of liver tissue lesions, and investigated a method for stably quantifying and
diagnosing early stage of diseases. In diagnosis using scattered waves, multiple Rayleigh
distributions are combined to model the amplitude probability density function of scattered waves,
and the non-integer moment of the distribution function, which is highly sensitive to lesion
changes, was used to improve the detection accuracy of early lesions. In quantitative diagnosis
using shear waves, the frequency characteristics of the propagation speed and attenuation of shear
waves in tissues are analyzed using the complex wave number of shear waves, and the viscoelastic
characteristics associated with lesion changes in tissues was obtained. It became possible to
detect early stage of diseases with high accuracy.
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