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The Method of Virtual Reality—based Surgical Navigation
to Reproduce the Surgical Plan in Spinal Fusion Surgery
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Abstract: In this paper, we proposed the method of virtual reality-based surgical navigation to reproduce
the pre-planned position and angle of the pedicle screw in spinal fusion surgery. The goal of the proposed
method is to quantitatively save the surgical plan by applying a virtual guide coordinate system and
reproduce it in the surgical process through virtual reality. In the surgical planning step, the insertion
position and angle of the pedicle screw are planned and stored based on the virtual guide coordinate
system. To implement the virtual reality-based surgical navigation, a vision tracking system is applied
to set the patient coordinate system and paired point-based patient-to-image registration is performed.
In the surgical navigation step, the surgical plan is reproduced by quantitatively visualizing the pre-
planned insertion position and angle of the pedicle screw using a virtual guide coordinate system. We
conducted phantom experiment to verify the error between the surgical plan and the surgical navigation,
the experimental result showed that target registration error was average 1.47 £ 0.64 mm when using
the proposed method. We believe that our method can be used to accurately reproduce a pre-established

surgical plan in spinal fusion surgery.
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[Fig. 1] Schematic diagram of the workflow in compliance with the proposed surgical planning-navigation method and the conventional method
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[Fig. 2] Conceptual diagram of spine surgical planning for the
pedicle screw insertion
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