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An ACL reconstruction planning method based on isometry
with image-free navigation

Hu Yan, Wang Tianmiao, Hu Lei, Wang Junchen
(Robotics Institute, BeiHang University, Beijing 100191)
Abstract

To assure the accuracy of implantation position and the protection of surgeons from X-ray radiation in anterior cruci-
ate ligament (ACL) reconstruction, an ACL reconstruction planning method based on isometry and image-free navigation
was presented and it was implemented with photoelectric tracking. Firstly, an isometric planning strategy was designed
according to the isometric theory, which was based on computing the distance change between point-pairs during the tibia
rotation around the femur. Then the configuration of the navigation system and the implementations of the key technologies
including the coordinate transformation of the operation objects, and the anatomical feature-acquisition and bone surface
reconstruction of the knee joint were analyzed respectively. And finally, the experiments on 2 legs of ox were implement-
ed. The results showed that this method was reasonable and effective. The precision of position in anatomical area of fe-
mur/tibia was 1.45mm, which can satisfy the requirement of clinical surgery.

Key words: computer aided orthopaedics surgery (CAOS), anterior cruciate ligament (ACL) reconstruction, isom-

etry, photoelectric camera tracking, image-free navigation
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