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Model sculpture for virtual coronary artery bypass operation

CAO Xue, DING Jin-li,
Technology, Beijing 100124, China)

LIU You-jun( College of Life Science and Bioengineering, Beijing University of

Abstract: Objective To conduct the operation of capture and deformation in virtual three-dimensional (3D) envi-
ronment with force feedback device and simulate the coronary artery bypass operation. Methods Based on data
collected from real CT images of the patient with heart disease, digitized visual model of the heart was reconstruc-
ted. Then the bypass vessel was built and the vessel model was sculptured by force feedback device to simulate
the bypass surgery from pulmonary artery to ventriculus dexter in Fontan operation. Results Space structure of
the heart was shown in the virtual 3D reconstructed environment. Bypass vessel with any diameter and angle was
transformed to simulate the coronary artery bypass operation. Heart patch with any size was built to repair the
heart model. The satisfactory model and parameters of the postoperative model were finally achieved. Conclu-
sions The application of force feedback device in virtual coronary artery bypass operation sets the stage for car-
diovascular surgery planning system with mechanical characteristics to simulate multiple modalities of such opera-
tion.
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Fig.1 Phantom Omni device
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Fig.2 Structure of input interface dataset
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Fig.3 Triangular mesh model

(a) Meshes form the artificial
vessel, (b) Meshes form the patch
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Fig.4 Display of the model (a) Triangles model, (b) Triangular
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Fig.5 Simulation of the coronary artery bypass operation (a) Establishment and bending of the blood vessel, (b) Modification of the

vessel position and bending flexibility, (c) Satisfactory model after modification of the vessel radius
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Fig.6 Sketch of the patch effect (a) Before patch, (b) After patch
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