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The fundamental principles of cryothermal ablation were originally described in
clinical practice through the development of cryosurgery. Founded on these
principles, the first-generation cryoballoon was created over a decade ago in
order to guide and perform PV isolation for the treatment of symptomatic AF.
Over the years, this has given way to the development of the second- and the
third-generation cryoballoons which have emerged as superior ablation tools
when compared to their first-generation predecessor or point-by-point, non-
force sensing radiofrequency. These contemporary ablation tools have been
shown to provide a greater degree of uniformity in tissue cooling, while
facilitating a shorter time-to-PV isolation, reducing PV reconnection and
improving long-term freedom from recurrent AF and atrial arrhythmias. Though
historically, the quality of cryoablation had been assessed by simply observing
certain crude measures such as rapid cooling, a low nadir temperature,
prolonged cryoapplication duration or repetitive freeze-thaw-freeze cycles,
recent studies have provided more objective tools to precisely assess the quality
of cryoapplications delivered during catheter ablation of AF. Based upon such
metrics, specific dosing algorithms have been developed and validated which
have been shown to improve both the efficacy and the efficiency of the ablation
procedure. Moreover, such tailored ablation strategies could conceivably also
play an important role in maximizing the procedural safety. Future directions
should be aimed at examining the role for cryothermy in catheter ablation of
non-PV triggers such as the posterior left atrial wall. Though the preliminary
outcomes thus far appear promising, larger, randomized and prospective trials

are needed to carefully evaluate the safety and efficacy of these novel methods.
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