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Quantitative imaging of tissue viscoelasticity
based on shear wave propagation analysis

Tsuyoshi Shiina

Graduate School of Medicine, Kyoto University
53 Kawahara-chou, Shogoin, Sakyo-ku, Kyoto 606-8507, Japan

I. INTRODUCTION

Diagnosing chronic liver disease in the early stage is
necessary for the treatment of liver disease because
chronic hepatitis C virus disease progresses towards
cirrhosis which often leads to liver cancer [1].
Recently, in addition to chronic hepatitis attributable
to virus, NASH (non-alcoholic steatohepatitis) as
malignant fatty liver is increasing. NASH will also
develop progressive liver fibrosis, leading to cirrhosis
and increased risk of cancer.

At present, the gold standard for the assessment of
liver fibrosis is liver biopsy, which is invasive with
patient discomfort and concomitant disease risk. In
addition, the accuracy of liver biopsy is limited
because of significant intra- and inter observer
variability and sampling errors [2-4]. Thus, there is
need for a non-invasive method to quantify hepatic
fibrosis and fat, which is a biomarker for hepatic
disease and the metabolic syndrome.

Shear wave elastography has been developed as a
method of imaging tissue elasticity and is expected to
noninvasively evaluate liver fibrosis progression in
chronic hepatitis. However, conventional shear wave
elastography based on time-of-flight method often
causes artifact due to reflection and refraction of shear
wave within tissues. Therefore, truly quantitative
shear wave elastography must be developed in
consideration of the reflection and refraction of shear
wave. In addition, as well as elasticity, viscosity is
also necessary to characterize tissue properties related
with pathological abnormality.

The purpose of this study is to development
methods for imaging quantitative viscoelasticity of
tissues by analysing shear wave propagation within
tissues and to investigate approaches for early
diagnosis of liver fibrosis with the proposed imaging
method and considering tissue viscoelastic model.
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