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DYNAMICALLY SHAPED MAGNETIC FIELDS:  DESCRIPTION AND INITIAL RESULTS OF A REAL-TIME, REMOTE EP CATHETER NAVIGATION SYSTEM 
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Widespread use ablation technologies in the treatment of cardiac arrhythmias requires development of reproducible, accurate, and rapid means of accomplishing complex maneuvering of electrode catheters within the beating heart. A new catheter guidance, control and imaging system (CGCI) (Magnetecs Inc) has been developed and tested in animals, as well as in a clinical trial of 40 patients undergoing electrophysiologic (EP) studies.

A real time, high speed, closed loop, servo magnetic CGCI system is comprised of eight electromagnets that create a unique lobed magnetic field around the torso of a test subject. The field is constantly reshaped to produce the appropriate 3D motion or change in direction of a magnetically doped EP ablation catheter. The CGCI system is integrated with the Ensite NavXTM 3D electroanatomic mapping system (St Jude Medical). The system allows for both “man-in-the-loop” as well as fully automated control of the catheter. Force exerted by the catheter is controlled by the varying magnetic fields. 

Results from experiments in 10 anesthetized pigs showed highly reproducible and accurate navigation to target sites within the left atrium of the pigs.   At post mortem, RF lesion depth was 78.5 ± 12.1% of atrial wall thickness.   

In an initial group of 40 patients undergoing EP studies, highly accurate maps of the four chambers of the heart were created using the CGCI navigation system.  Reproducible navigation to selected sites in each of the chambers of the heart was also demonstrated.  

Conclusion: CGCI remote catheter navigation system using a new lobed magnetic field concept can rapidly, reproducibly and effectively reach target RF ablation points within the pig left atrium as well as in the 4 cardiac chambers of patients in an initial clinical trial.  Further validation of the system using irrigated RF ablation catheters is currently in progress. 

