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Development of a new kind of Three-Dimensional Navigation System for the Joint Replacement Surgery

- Development of the Surgical Tool Guide Module -
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Abstract: The work presented here is of a medical surgery support system. In Japan, there are 30 million of potential
patients who have degenerative joint disease, and 11 thousand of people have joint replacement surgery every year. The
purpose of this paper is to report the development of a new kind of three-dimensional navigation system for the precise
joint replacement surgery. This system is consisted of “preoperative 3D surgical planning process”, “joint inner profile
measuring process”, “3D matching process” and “surgical tool guiding process”. This is less- invasive, easy to use and
compact & low-cost system. In this paper, we supply details of “surgical tool guiding process”. We evaluated the validity
of Surgical Tool Guide Module by comparing with contact three-dimensional measurement device. As a result, differences
between the module and the device are less than 2 degrees. In conclusion, this Surgical Tool Guide Module is good enough
for clinical use.
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