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Intelligent decision support systems for total hip arthroplasty (THA): Towards
fully automated preoperative planning of orthopedic surgery

Sato, Yoshinobu

36,640,000

We developed automated preoperative planning systems from bone anatomy
models, especially focusing on total hip arthroplasty (THA). In order to optimize both anatomical
compatibility and joint functionalities from different aspects, the frameworks of multi-objective
optimization and Bayesian estimation were adopted. A statistical surgical case model is constructed,

and the problem is formulated as fittin? the patient data with the statistical model. The
formulation was generalized so as to deal with different types of the femoral stem implants and 2D
X-ray images as input patient data (without 3D CT images). Further, the system was shown to be
useful for other parts of bones and joints. Finally, we showed potential usefulness of fully
automated preoperative planning of THA directly from CT ima?es by combining both automation of CT
segmentation and preoperative planning towards clinical applications.
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