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[ Abstract] Objective To improve the accuracy of bone tunnel for reconstruction by establishing a method for
anterior cruciate ligament reconstruction surgery process. Methods Spiral CT was used to scan bilateral knee joint
of a healthy volunteer, the data was exported as DICOM format, and 3D model of knee joint was reconstructed by
self designed software (BioMxs), and ACL femur, tibia endpoint and exit of bone tunnel were marked. Base on the
demand of surgery, axial, sagittal, coronal reconstruction was done through MPR imaging technique, to measure
the bone tunnel positioning, length , angles, then the virtual surgery system—assisted surgery process was built to
satisfy the demand of anterior crucial ligament reconstruction surgery. Results A virtual surgery system—assisted
anterior cruciate ligament reconstruction surgery process was established: perform preoperation CT scan, acquire DI-
COM data and export to BioMxs for knee 3D reconstruction, measure parameters related to surgery, simulate oper—
ation. Conclusion  The establishment of the virtual surgery system—assisted anterior cruciate ligament reconstruction

surgery process produces more stereoscopic image and provides parameters needed like length and angles for doctors
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to get more precise lacations, and optimize operation method. This paper confirms the feasibility of virtual system in

the anterior crucial ligament reconstruction surgery.
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Fig. 1 Establishment of the three-dimensional image model of the knee joint
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Fig. 2 Re-construction of the bone tunnel positioning
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Fig. 3 Measurement of the length and angle of the bone tunnel
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