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ABSTRACT:  Joint arthroplasty is a very successful operation with survivability rates for knee arthroplasty up to 92% at 10 years and up to 93% at 10 years for hip arthroplasty (1). The first successful hip arthroplasties were performed in the UK by Sir John Charnley in the late 1950’s and has been continually improved and modified up to the present day. Knee arthroplasty in its present form has changed radically from the original hinge devices that were initially used.
The materials used in the devices have to a large extent remained constant over the period, being stainless steel titanium and cobalt chromium alloys, ultra high molecular weight polyethylene and ceramics. Also up until the last 5 years the surgical techniques have largely remained unchanged with the use of manual alignment guides to assist the surgeon achieve the alignment of the prosthesis with reference to the bone.
Alignment is a key success factor in the performance and survivability of knee prosthesis. In particular the alignment of the tibial component relative to the femoral component and the alignment of the patella to the femoral component are important to the successful outcome of the device. Therefore the use of Computer Assisted Surgery in Total Joint Arthroplasty is a significant innovation and a possible means whereby the clinical outcomes can be improved.

Clinical Evidence

There is evidence relating to improvements in mechanical alignment using navigation however the long-term evidence that this links to improved survivorship is still awaited and can only be expected through registry data in years to come. However, there is growing evidence of the benefits of shorter term functional outcomes in TKR: 
Dowsey et al (2) noted improved short term functional results especially in obese patients. Dillon et al (3) demonstrated improvement in dynamic functional outcome 6-14 months post operation. Following the same pattern as in knee applications, there are an increasing number of papers showing the benefit of CAS in component placement in hip navigation. In a study Kalteis et al (4) demonstrated a significantly reduced number of ace tabular cups placed outside the Lewinnek safe zone. 

This paper will discuss the history of Computer Assisted Surgery in Total Joint Arthroplasty and give a future perspective of its use in particular the drivers for adoption relating to technological advancement
1. http://www.jru.orthop.gu.se/ (Swedish Hip Registry), 
2. Ek ET, Dowsey MM, Tse LF, Riazi A, Love BR, Stoney JD, Choong PF. Journal of Orthopedic Surgery (Hong Kong). 2008 Aug; 16(2):192-6.
3. John Dillon, Jon Clarke, Alexander Nicol MD Frederic Picard MD, Alberto Gregori, Andrew Kinninmonth, Proc. AAOS 2009 Annual Meeting Podium Presentations, Feb 25-28, 2009, Las Vegas, NV, USA.
4. T. Kalteis,; M. Handel, H. Bäthis, L. Perlick, M. Tingart, J. Grifka, MD, Journal of Bone and Joint        Surgery - British Volume, Vol. 88-B, Issue 2, 163-167. 
 

About the Speaker: Allan Ritchie is Vice President of Research & Development for Asia Pacific at DePuy a Johnson & Johnson company. In this position he is responsible for identifying new technologies for the DePuy franchise, seek new product opportunities in the region and establish an R&D base for DePuy in Asia. He is based in Tokyo.
Allan holds a BSc degree in Mechanical Engineering from the University of Glasgow, a PhD in Bioengineering from the University of Strathclyde and an MBA from London Business School.  He also holds posts of Visiting Professor at the Universities of Leeds and Strathclyde in the UK.
He has held Research & Development leadership assignments in both the United States and Europe, the most recent being the position of WW Vice President of Research and Development for DePuy Orthopedics. In this role he has championed the use of convergent technologies in the orthopedics portfolio played an instrumental role in the development of DePuy’s world class hip portfolio and the creation of our next generation knee system.  
He has led teams that have developed the next generation of knee and hip arthroplasty over a 26 year career with Johnson and Johnson and has a particular interest in establishing the next generation of technologies for this sector of research. He has been involved in the development of computer assisted surgery over the last 5 years and is knowledgeable in the impact this technology will have on this area of surgery. He has studied the effect of computer aided surgery on the clinical outcomes and operating room efficiency with a view to improving both the outcome for the patient but also improving patient flow and reducing costs for health care providers.
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