2013 2015

Development of mechanical modeling techniques of human abdominal structure to aid
surgery
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The objective of this research project is to develop a mechanical model
representing the entire abdominal structure for application to the surgical simulator and navigation
system. Abdominal organs are modelled by the pressure stabilized linear tetrahedron element and membrane
tissues such as mesentery are represented by the linear triangle elastic membrane element with initial
tension. Contact algorithm is applied to evaluate interaction between organs and membrane tissues. For
geometrical modelling, an algorithm to generate an initial state of organs and membranes, in which the
self-equilibrium is satisfied and membranes are formed as closed surfaces, is developed.

Father a measurement technique to obtain mechanical properties for these numerical simulations is
investigated.
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