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This presentation focusses on: 1) the state of the art of non-invasive techniques to study the 
mechanical properties of soft tissue in-vivo, and 2) the application of computational modelling of 
soft tissue in prosthetic device design. 

MRI based indentation studies are discussed, which when combined with inverse finite 
element analysis (FEA) allow for the determination of global non-linear elastic behaviour. The most 
detailed modelling efforts incorporate MRI derived anatomical structure and skeletal muscle fibre 
architecture. In addition novel fibre density image data is incorporated offering spatially varying 
constitutive behaviour for FEA.  

Furthermore MR Elastography (MRE) is treated which (through inversion of harmonic wave 
propagation data) offers a more direct method of soft tissue stiffness assessment. MRE allows for 
the assessment of high resolution and spatially varying stiffness data. This enables the detection of 
stiff masses and tissue damage in pathology. However the applications of MRE for large strain FEA 
are limited due to the current assumptions underlying inversion. 

Finally a novel application of FEA of soft tissue biomechanics is discussed: a computational 
modelling framework for the automated design and biomechanical evaluation of patient specific 
prosthetic sockets.  
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