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Region-based ICP algorithm in TKR operation

Jachong Key', Moonkyu Lee, Changyang Lee(KIST), Dong M. Kim(HKU), Sun K. Yoo(YSU),
Kuiwon Choi(KIST),

ABSTRACT

Image Guided Surgery(IGS) system has been developed to provide exquisite and objective information to surgeons
for surgical operation process. It is necessary that registration technique is important to match between 3D image
model reconstructed from image modalities and the object operated by surgeon. Majority techniques of registration in
IGS system have been used by recognizing fiducial markers placed on the object. However, this method has been
criticized due to its invasive protocol inserting fiducial markers in patient's bone. Therefore, shape-based registration
technique using geometric characteristics of the object has been invested to improve the limitation of IGS system.
During Total Knee Replacement(TKR) operation, it is challenge to register with high accuracy by using shape-based
registration because the area to acquire sample data from knee is limited. We have developed region-based 3D
registration technique based on anatomical landmarks on the object and this registration algorithm was evaluated in
femur model. It was found that region-based algorithm can improve the accuracy in 3D registration. We expect that
this technique can efficiently improve the IGS system.
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Fig. 1. Four regions in femur
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Table 1. Region-based ICP algorithm
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Table 2. ICP and region based ICP
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(a) region based ICP
Fig. 2. 3D registration in femur
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