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Over the past two decades, dynamic elasticity imaging has emerged as a virtual palpation tool allowing for a
qualitative investigation of the in vivo mechanical response of biological soft tissues.

From an experimental point of view, the three main steps [1] are (i) the generation of shear waves in the organ under
sutdy, (ii) the measurement of the displacement field using medical imaging, then (iii) the identification of mechanical
properties. Clearly, coupling wave physics and biomechanics in an appropriate mechanical model is key issue for such
an identification.

Although most of shear wave inverse approaches for Magnetic Resonance Elastography (MRE) make the assumption
of isotropic viscoelasticity, computer models should better describe the complexity of the computational domain to be of
general use. In particular, boundary conditions, heterogeneity and anisotropy that strongly impact the wave propagation
have to be accounted in a fair manner, whether set to estimated values in the modeling or identified during the course
of the inverse problem solution.

MRE experiments have been developed since 5 years in the Icube laboratory [2]. Computational mechanics aspects
are now considered in their full complexity to go further and to foresee, at a medium term, a clinical validation of the
proposed methods. To that end, our modeling builds on a 2D FEM based on composite plate elements that moreover
account for a vertical transverse displacement. Such a choice is motivated by a lower computational cost compared to
a 3D modeling and the straightforward comparison with classical 2D MRI images. The nonlinear wave propagation is
solved following [3].

Figure 1: Left: Reference hydrogel phantom. Right: Hydrogel phantom with stiff and soft inclusions

The modeling will be evaluated with respect to MRE experiments realized on hydrogel phantoms with stiff and soft
inclusions.

References

[1] Vappou J (2012) Magnetic resonance and ultrasound imaging-based elasticity imaging methods: a review, Biomedical
Engineering 40:121–134.
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