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n recent times an increasing number of Orthopaedic Surgeons worldwide are using Computer Assisted Orthopaedic Surgery (CAOS) tools in navigation and performing everything from joint replacement to Spine and Trauma surgery.  Computer Assisted Orthopaedic Surgery technologies represent an array of instruments, including intra-operative fluoroscopic navigation, 3D image-guided and non-image based navigation systems, Robotics and new intra-operative visualization tools. Still, orthopaedic surgeons today are restricted in their ability to couple pre-operative planning with surgical implementation or to integrate medical imaging directly into the operating room. However, progress is being made in these areas at tremendous pace. Computer Assisted Orthopaedic Surgery-based technologies are the surgical toolbox of the future, which can couple simulations with real time evaluations of surgical performance. 

Instrument developers and industrialists are still striving to introduce devices that offer timely and accurate intra-operative data like the position of bone, tool and cutting guide orientation, or the location of implants.   Eventhough a large number of orthopaedic surgeons throughout the world are gaining hands-on experience with computer assisted orthopaedic surgery tools, the cost of these equipments are still some what prohibitive. The field of computer assisted orthopaedic surgery tools and technologies are relatively young. According to Rolf K. Miehkle, MD, Ph.D, treasurer and immediate past president of CAOS International, CAOS is undergoing changes very rapidly. 

Navigation in Orthopaedic Surgery

Some of the most recent developments in navigation include the possibility to not only navigate cup orientation in the Hip, but also to combine that with stem navigation. More orthopaedic surgeons are presenting details of their experience using CAOS tools in Knee Arthroplasty to perform proper ligament or soft tissue balancing. This is in fact a major step forward because before this, we only navigated the resection planes on the distal femur and the tibial head. Another development in CAOS is high tibial osteotomy. The results of doing high tibial osteotomy today are more reliable using navigation tools. This is an area where CAOS instruments are really making a difference. Results of navigated reconstruction of the anterior cruciate ligament have also become promising. CAOS tools allow us to perform some pelvic trauma procedures with decreased invasiveness and more routine procedures such as intra-medullary nailing with decreased radiation exposure. It has been shown that operating time can be saved during ileo-sacral screw placement using computer assistance. (David M. Kahler, MD, President CAOS International).      

Robotics in orthopaedic surgery 

Just a few years ago, many orthopaedic surgeons and product developers were excited about the prospect of using robotic tools to perform joint implants and some trauma and spine surgeries. Some cardiologists use robots to perform heart surgeries.  The use of robots has been well documented at several orthopaedic centers throughout the world. William L. Bargar MD of, Sacramento, U.S.A. was the first to use robotics in Hip replacement surgeries.  Dr. Andre Bauer MD, Marbella, Spain has been using Robodoc system for the last ten years in Europe. Col. B K Singh, Delhi, India has performed 9 total Hip replacements using robotic system.  There are a number of shortcomings with this technology at present. The greatest disadvantage is the bulkiness of the instruments. Another disadvantage is the danger of impairing the soft tissues around the trochanteric region. 

Asia & Pacific Rim

Despite these challenges many orthopaedic surgeons in Asia and Pacific Rim are interested in exploring the potential of robotics and other CAOS tools.  The cost of the system, the increased preparation and operating time, the added costs for imaging, accuracy and validation, and surgeons’ acceptance of robots and their high costs are the main obstacles in Asia according to most of the system manufacturers. The growing interest in robot-assisted arthoplasty and navigation systems are because of their accuracy and precision.  The use of CAOS tools in Asia, especially robotics is concentrated in just a few regions at present.  Robots have been installed in only three of 47 Asian countries; Japan, Korea and India. According to Sungman Rowe MD, Ph.D, President of the Korean Orthopaedic Association, fewer than 15 orthopaedic surgeons in Asia use robotics on a routine basis while approximately 50 Asian orthopaedic surgeons use navigation routinely in their practice.  

Future of CAOS in Asia

It is widely accepted in Asian countries that computer and robot assisted surgery is one of the current hot topics in orthopaedic surgery. Hence it is necessary to teach the residents and medical students how to use computers and robots for orthopaedic surgery.  Therefore all the National Orthopaedic Associations should support the use of CAOS tools, although the systems are not perfect and satisfactory yet.  According Rowe the use of CAOS in Asia will rapidly increase in the next 5 to 10 years.  There remains a wide spread perception that CAOS system are complicated and costly, and that they add little value to the practice of a capable surgeon.  The advantages of this technology in terms of improved accuracy and decreased intra-operative radiation exposure are simply too great to ignore.  The implant industry which is very competitive will definitely drive these systems to become less costly and easier to use in near future.  Looking at the tremendous pace in the progress of this technology, we are forced to believe that CAOS tools and techniques will soon be embraced by our traditionally techno-friendly specialty.
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