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A haptic _simulator for brain fissure opening surgery with a brain model
considering membrane, vessel and parenchyma

Chen, Xiaoshuai
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Brain fissure opening is one of the basic procedures in neurosurgery. In
brain fissure opening, preserving the vessel when cutting the arachnoid mater and the brain
parenchyma is a successful factor. In this study, we constructed a brain vessel preservation
simulation using a model incorporating the cerebral membrane, arachnoid trabeculae, vessel, and
brain parenchyma. To realize this simulation, we constructed a stable and high-speed damage fracture

model of brain fissure connective tissue, arachnoid trabeculae, and brain vessels. In addition, the
mechanical parameters related to the damage and fracture of the brain connective tissue and vessels
were identified based on the experimental results. From the results of the simulations, it was
confirmed that one of the criteria for preserving blood vessels is velocity of pulling the membrane.
Moreover, the simulation results were presented by using mixed reality technology.
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