
Optical System for Monitoring and Guiding 

Radiofrequency Ablation

CHALLENGE. Radiofrequency (RF) ablation, one of the most advanced treatments for cardiac arrhythmias, is
a minimally-invasive approach that uses high-energy RF radiation to selectively destroy targeted tissues.
Unfortunately, the utility of this technique is limited by an inability to directly monitor the targeted tissue in
real-time. Indirect monitoring by measuring temperature and impedance of the electrode-tissue interface
often results in delivering more ablation lesions than necessary and prolonged procedure times, thereby
limiting the efficacy and increasing the risks associated with this procedure. The ability to visualize targeted
areas and their surrounding tissues is of critical importance in RF ablation, as formations such as fibrous scar
tissue can block the ablative energy of the RF waves, impeding the process and reducing its efficacy.

INTELLECTUAL PROPERTY. Columbia University has two
pending US patent applications on this technology:
20160235303 and 20180303544.
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PRELIMINARY RESULTS. This technology has been
extensively tested and validated in ex vivo studies of porcine
and human cardiac tissue and has shown the ability to
distinguish between multiple tissue types, including healthy
cardiac tissue and lesions. Ongoing research is focused on in
vivo validation further optimization of analysis algorithms.

APPROACH. Professor Christine Hendon, Director of the Structure-Function Imaging Laboratory in the
Department of Electrical Engineering at Columbia University, has developed a minimally-invasive device and
system for characterizing cardiac tissue in real-time during RF ablation using near-infrared spectroscopy
(NIRS) and optical coherence tomography (OCT). The device includes an NIR light-emitting diode and fiber
optic probe to transmit optical signals that are analyzed using custom software to provide information on
tissue composition and structure. The technology enables detailed mapping of the area around targeted
tissues, allowing surgeons to accurately discriminate important cardiac structures and analyze lesion size
and depth in real-time, thus improving accuracy, speed, and efficacy of the procedure. This technology
combines high resolution imaging with the flexibility of a catheter deployment system, allowing this non-
invasive platform to be easily integrated into standard interventional cardiology procedures. Compared to
other monitoring techniques, this technology also offers increased range and precision with a much smaller
footprint, decreasing the invasiveness of the procedure.
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NIR and OCT monitoring of RF ablation in atrial tissue
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