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Abstract 

This paper is to present a model simulating the mechanical behaviour of soft tissues 
based on large displacement theory. In this model, large deformation characteristic 
of soft tissues is described with an incremental non-linear geometric equation. 
Galerkin weighted residual method is used to produce finite element formulations. 
Computer program is written to implement the FEM solution. A software package 
is thus created for simulation of the mechanical behaviour of soft tissues in 
situations such as surgery and wound care. The numerical model was applied to the 
simulation of a hypothetical example of wound suturing. Numerical results from 
the analysis are presented and discussed. 

1 Introduction 

Over last fifteen years, the finite element method (FEM) has increasingly been 
adopted as an approach to the analysis of soft tissue [l] and has found application 
in various areas. Much research has been carried out using FEM without including 
geometric non-linearity [2][3][4] [5] [6] [7]. These works have indicated that the 
finite element method can be a powerful tool for sofe tissue simulation. 

One of the typical mechanical behaviours of soft tissues is large deformation 
even under normal working conditions ([S]). Geometric non-linearity should be 
considered in soft tissue modelling in order to take account of the large deformation 
behaviour. Lott-Crumpler and Chaudhry [9] have applied the finite element method 
to investigate the optimal patterns for suturing wounds of complex shapes to foster 
healing. In their investigation, non-linearity of the geometric equation was 
included. A detailed description of soft tissue simulation including geometric non- 
linearity was presented by Maurel et al [10]. 
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