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ROBOTICS IN THE EP LABORATORY: PROMISE, REALITY AND FUTURE DIRECTIONS
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Robotics, the concept that automated machines can operate in place of humans in delicate or dangerous environments or in manufacturing processes, has in recent years been extended to many branches of medicine.  Various attempts at incorporating machine technology to the clinical electrophysiology (EP) laboratory in recent years have not yet gained traction in routine clinical practice.  Potential advantages and drawbacks of existing systems will be reviewed.  Determinants of successful ablation procedures such as catheter tip force as well as accuracy and stability of catheter travel will be reviewed. We have developed a system (CGCI, Magnetecs, USA) utilizing eight rapid electromagnets that provide real-time automated navigation of magnetic tipped  EP catheters within the human heart. In vivo animal validation was performed and clinical trials in Europe have confirmed excellent target acquisition using both a “manual” robotic (joystick driven) as well as “automated” robotic (automatic travel of the catheter to designated sites) modes.  More recently, the system has been utilized in creating excellent 3-D depictions of cardiac chambers, devoid of distortions commonly seen with conventional manual mapping techniques.  As well, RF lesion sets were created at sites of arrhythmia circuits or foci and a high success rate has been obtained with automated RF application along the pre-designed lesion sets.  A group of 11 patients with left atrial flutter underwent mapping and ablation using the CGCI magnetic navigation technology. In all 11 patients, the responsible circuits or foci were identified and successfully ablated.  
Conclusions:  Robotic (remote) navigation holds great promise in improving efficiency, safety and procedure results in the EP laboratory.  However, the burden of proof is upon the various robotic technologies to provide convincing data that will encourage tomorrow’s clinicians to perform ablations in a robotic environment.  
