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Summary of the dissertation 

 

The evolution of cryoballoon (CB) technology over the time brought 

significant improvements in terms of efficacy and safety profile. This 

dissertation sought to evaluate the various aspects of this promising 

technology from the first to the third generation. Conventional 

radiofrequency (RF) and first generation CB ablation showed similar success 

rates and safety profile. P-wave duration and dispersion significantly 

predicted atrial fibrillation (AF) recurrence following pulmonary vein (PV) 

isolation in patients with normal left atrial size. In the second generation CB, 

time to isolation and interval thaw times at 0°C were significant predictors of 

PV isolation durability; the temperature drop during CB ablation was 

significantly faster and attained significantly lower freezing degrees in 

patients with ongoing AF during the procedure. Patients with early 

recurrence of atrial tachyarrhythmias during the blanking period were 7 

times more likely to develop late recurrences. The overall rate of serious 

adverse events related to AF ablation was around 2.9% and it did not 

significantly differ between RF and CB. Interestingly, patients in whom 

freezing was interrupted due to phrenic nerve injury (PNI) exhibited a 

similar outcome compared with those in whom freezing cycles were 

completed in the septal veins. Importantly, if a temperature of -38°C was 

not attained within 40 seconds, the occurrence of PNI during right superior 

PV ablation was virtually impossible. The femoral venous pressure technique 

significantly reduced the incidence of PNI. Finally, the novel third generation 

CB has been designed with a 40% shortened tip length. The rate of 

visualisation of PV potentials during third generation CB ablation was 

significantly higher compared with the former second generation technology 

(86% vs 67%). 
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