
ABSTRACT 

ATRIAL FIBRILLATION ABLATION: A RETROSPECTIVE ANALYSIS OF PULMONARY 

VEIN ISOLATION BASED ON RADIOFREQUENCY ABLATION PARAMETERS 

BACKGROUND: In the last years radiofrequency (RF) ablation appeared to be most important 

and common way for curative treatment of cardiac tachyarrhythmias, including atrial fibrillation 

(AF). Atrial fibrillation is the most frequent diagnosed arrhythmia that increases in occurrence with 

advancing age concerning about 30 mln of human population. During radiofrequency ablation high-

frequency electric current passes through the myocardium leading to tissue damage. Lesion 

formation is achieved in two processes: resistive and conductive heating. In terms of atrial 

fibrillation ablation, scars are performed around the antrum of pulmonary veins resulting electrical 

isolation from the left atrium. Lesion transmurality can be assessed by endocardial loss of pace 

capture, change in electrogram morphology, impedance drop (ID) or electrogram amplitude 

reduction during delivery of radiofrequency energy. Also, lately developed real-time factors 

as Force Time Integral (FTI), Lesion Size Index (LSI) and Ablation Index (AI) are widely used 

in clinical practice. Moreover, left atrium anatomy plays a significant role according to procedure 

success rate and potential complications.  

Bearing in mind that a multiple factors take part in the lesion formation, reliable definition of the 

lesion transmurality parameter is a crucial issue regarding atrial fibrillation ablation effectiveness 

as well as safety of the patients.  

METHODS: Consecutive 48 patients (M: 30, F: 18) were enrolled, who underwent their first 

ablation within left atrium based on high-power settings - 50 W and defined LSI (4,0-5,0 

on posterior wall and 5,0-6,0 in other locations) and contact force range: 10-20 g. 3830 applications 

were analysed from the specified 16 segments within left atrium in terms of number of performed 

applications assigned to the specific region, mean time and power, delivered energy, registered 

temperature, maximum impedance drop, FTI and LSI, mean contact force (CF) of each individual 

application.  



OBJECTIVES: It was hypothesized that high-power (50 W) radiofrequency ablation of atrial 

fibrillation based on defined LSI and contact force values would ensure lesion transmurality 

according to generally established impedance drop level (primary endpoint). Additionally, it was 

expected that also other analysed radiofrequency ablation parameters (application duration, power, 

energy, temperature, contact force, FTI) as well as procedure characteristics (procedure 

and fluoroscopy times), safety and success rate would yield results comparable to widely reported 

data in the literature (secondary endpoint). 

RESULTS: The mean procedure and fluoroscopy times were 119,7 ± 36,8 min and 5,3 ± 2,2 min, 

respectively. Parameters such as overall mean LSI value was 4,9 ± 0,6 with mean contact force 12,3 

± 6,2 g and FTI 167,8 ± 63,6 gs, whereas impedance drop 17,4 ± 6,4 Ω (14,2 ± 4,3%). Mean 

delivered energy and power were calculated as 68,8 ± 36,1 kJ and 43,2 ± 4,0 W, respectively. 

Reached temperature was 35,9 ± 1,8ºC, whilst single application duration 15,7 ± 7,3 s. In 554 days 

of follow-up period, 85% patients were free from atrial fibrillation recurrence. Paroxysmal atrial 

fibrillation indicated 100%, persistent 84% and long-persistent 25% success rate. No complications 

were noted.  

CONCLUSIONS: High-power (50 W) atrial fibrillation ablation based on LSI with defined range 

as 4,0-5,0 on posterior wall of left atrium and 5,0-6,0 in other locations within left atrium 

and contact force 10-20 g ensures impedance drop values predicting lesion transmurality. Presented 

approach indicates promising results in terms of safety and success rate of procedure.  


