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Physically-Based Fine and Interactive Soft Tissue Cutting

MEGUMI NAKAO,” TOMOHIRO KURODA,t HIROSHI OYAMA, Tt
MASARU KOMORI, T TETSUYA MATUDAT and TAKASHI TAKAHASHI!

This paper proposes a framework to simulate soft tissue cutting for advanced surgery sim-
ulation. A strained status of soft tissues is modeled as tension between neighboring vertices
in a particle-based model. Both remodeling particle systems and adaptive tetrahedral subdi-
vision achieve cutting simulation of tetrahedral objects. These methods deal with topological
change and real-time deformation after soft tissue cutting consistently, and present volumetric
cuts based on physical characteristics. Local calculation using dynamic elements hierarchy
enables interactive and global cutting into large objects. Management structure of refresh
rate performs stable simulation by controlling real time performance and simulation quality.
3D MRI dataset acquired from an adult man was applied to simulation system with a force
feedback device. Quantitative evaluation of calculation time and quality of cuts confirmed
that our framework contributes to accurate and interactive tissue cutting.
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Simulation framework for tissue cutting.
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Fig.2 Remodeling the particle system.
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Fig.3 Intersection between plane and tetrahedron.
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Intersection between clipping plane and
tetrahedra.

Fig. 4
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Fig.5 Vertex movement on clipping plane.
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Fig.8 Example of zigzag cut.
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Fig.9 Localization of calculation using elements
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