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ABSTRACT OF DISSERTATION
Development of an Algorithm to Guide a Multi-polar Diagnostic Catheter for Identifying the Location of Atrial Fibrillation Sources.

Catheter ablation therapy with electrical isolation of pulmonary veins (PVs) remains the cornerstone treatment procedure for patients with drug-
refractory persistent or high-burden paroxysmal atrial fibrillation (AF). However, standalone PV isolation procedure has only sub-optimal success
rates, and some ablation techniques aim to improve the success rates by targeting the signal sources present in the atrial wall, namely rotational
sources and point sources. In the current clinical scenario, accurate localization of these sources is a major challenge because current methods use
low-resolution basket-type catheters which have several limitations and risks. In this thesis, a novel algorithm is presented, that uses a
conventional high-resolution catheter to localize a rotational or a point source in the patient’s atrium. The algorithm applies signal processing and
pattern recognition techniques on bipolar electrogram signals recorded at a location of the endocardium. It automatically determines the next
location to navigate the catheter to, as well as builds a color-coded map over the 3D anatomy map of the atrium, thereby providing visual guidance



to the clinicians on the AF source location. The algorithm was evaluated using both simulated and clinically recorded AF cases. The developed low-
cost and low-risk algorithm could play a significant role in improving the procedure success and the quality of life of AF patients.
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