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Abstract: As an analog of hand palpation, indentation test uses an indenter with a smaller
contact area compared to the tested soft tissue to compress it and utilizes the relationship
of force/deformation to measure the elastic properties of the soft tissue. Compared to hand
palpation, the indentation is a method with quantitative results and objective analysis. With
little requirement for the preparation of the tested soft tissue and as a noninvasive testing, the
indentation has been widely applied to measure the tissue elasticity and has become one of the
most frequently used methods in the field of elasticity measurement. Traditional indentation
systems measure the displacement of indenter as equivalent of the tissue deformation. The
use of such systems focuses on the measurement results but pays little attention to the system
applicability. In recent years, new indentation systems are emerging such as the ultrasound

indentation and the water—jet indentation systems. These systems, called "novel indentation

EFHEEEIXE HARNKRER HRE systems" hereafter, not only have a good performance of indentation test but also possess the

PHEE fRft

advantages of portability and potential in miniaturization for wide clinical applications. In this
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paper, the traditional indentation techniques and systems are introduced. Firstly the history

of indentation for elasticity measurement of soft tissues is briefly reviewed. Then the analysis

technique for indentation test is presented followed by several main applications of indentation

for elasticity measurement. A summary is given at the end of this paper.

Key words: elasticity; elasticity measurement; indentation; Young's modulus; aggregate

modulus; shear modulus; poisson's ratio; single—phase model; biphasic model; viscoelasticity
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