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A dynamic selective smoothed FEM technique is proposed for extremely large deformation of
anisotropic incompressible bio-tissues, using the simplest 4-node tetrahedron elements. The Face-
based Smoothed FEM (FS-FEM) is used for the deviatoric part of deformation and the Node-based
Smoothed FEM (NS-FEM) is used for the volumetric part, for outstanding accuracy, stability and
computational efficiency. The NS-FEM offers an “overly-soft” feature (in contrast to the standard
FEM “overly-stiff” model), which can be used to effectively mitigate the volumetric locking.
Numerical examples are presented to examine the performance of the Selective S-FEM method,
including soft tissues of isotropic materials, transversely isotropic materials and anisotropic arterial
layered materials. The present method is found having good accuracy and performance. The
examples also demonstrate that the proposed explicit dynamic selective S-FEM is very robust and
possesses remarkable capabilities of handling element distortion, which is very useful for soft
materials including bio-tissues.
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