
EDITORIAL

Atrial Fibrillation Ablation: Burn or Freeze?

Ablación de fibrilación auricular: ¿quemar o congelar?

emiLce trUcco1, LLUÍs mont2

The main objective of atrial fibrillation (AF) ablation is 
to improve symptoms and quality of life. However, the 
presence of short-term recurrence in approximately 
30% of patients and the possibility of severe complica-
tions limits its use. (1) In recent years, attempts have 
been made to introduce new and simpler learning tech-
niques to achieve more reproducible results and with 
lower complication potential. The cryoballoon ablation 
technique was developed for this purpose. (2)

Cryo balloon ablation (CBA) has been proven effec-
tive in paroxysmal AF (PAF); however its efficacy in pa-
tients with persistent AF is being evaluated. Probably, 
patients with long standing persistent AF (more than 
1 year evolution) are not good candidates given the ex-
istence of intense atrial dilatation and remodeling. (3)

We have read with interest the articles of Orosco 
et al. (4) and Gonzalez et al. (5) who conclude that 
in their initial experience CBA is a safe and effective 
technique, with high acute success rate and low PAF 
recurrence.

The work of Orosco et al (4) is an observational 
study describing the initial CBA experience with 28 
mm Artic Front® cryoballoon (Medtronic, Inc) per-
formed between 2013-2015 in the first 100 patients 
with FAP, excluding patients with persistent AF, heart 
disease or severe comorbidities. The procedures were 
performed under general anesthesia, with intracar-
diac echocardiography and intraesophageal tempera-
ture monitoring. Procedure duration and fluoroscopy 
time were short (mean: 78 and 20 minutes, respective-
ly) and the immediate success rate was of 100%, with 
just one case of transient phrenic nerve paralysis. The 
first cases were performed with first-generation cath-
eters and 64% with second-generation catheters. After 
6-month follow-up performed in 72% of patients, AF-
free rate was 81.9%.

The study of González et al. (5) aims to discuss 
the immediate results of the first 23 CBA at a single 
center performed between 2013 and 2015 in patients 
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with symptomatic PAF refractory to at least one an-
tiarrhythmic drug, and with normal size left atrium. 
Pre-procedure CT angiography was done to exclude 
patients with unfavorable anatomy. The procedure 
was carried out under general anesthesia with in-
vasive blood pressure control and intraesophageal 
temperature monitoring. Transseptal puncture was 
guided by fluoroscopy. It was possible to isolate the 
pulmonary veins in 97.8% of cases and after 9 months 
of follow-up 91% of patients remained in sinus rhythm 
assessed by 48-hour Holter monitoring. There was 
only one temporary phrenic nerve paralysis complica-
tion. The average duration of the procedure was 169 
minutes and fluoroscopy time was 39 minutes.

Remarkably, high effectiveness, short procedure 
times and low number of complications were observed 
in both studies. Several groups have reported approxi-
mately 60% success in patients with FAP using this 
technique. (3, 6) The Packer et al.(3) study evaluated 
the safety and effectiveness of this new technology 
compared with medical treatment in 245 patients 
with PAF whose mean CHADS2 score was 0.6. Mean 
age was 56 years and 77% of patients were men,163 
of whom were randomized to cryo ablation therapy. 
In this study long-term effectiveness was 69.9% af-
ter 12-month follow-up. Mean fluoroscopy exposure 
time was 63 min, which is typical in the early stages 
of the learning curve; with increased operator experi-
ence, the duration of the procedure and fluoroscopic 
exposure decrease. Other studies, as the one reported 
by Chung et al, (7) describe an acute 98% success in 
pulmonary vein isolation with CBA; during mean fol-
low-up of 270 days,70% of patients remained in sinus 
rhythm. The remarkable high success and low com-
plication rate reported, including the learning curve, 
reinforce the concept that CBA is a simpler procedure 
with a faster learning curve than radiofrequency ab-
lation (RF). (8) Moreover, the occurrence of adverse 
effects appears to be equivalent to that of RF ablation. 
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For example, the STOP AF study reported 32 compli-
cations (14.2%) in the CBA group, 24 of which were 
transient phrenic nerve paralyses. (3) However, more 
recent series show very infrequent phrenic nerve pa-
ralysis using the larger diameter balloon (28 mm) and 
implementing careful monitoring of phrenic nerve 
capture during application in the right pulmonary 
veins. Furthermore, the use of continuous control 
of intraesophageal temperature is currently recom-
mended. (9)

In the STOP-AF study, acute pulmonary vein isola-
tion was close to 100% applying 300-second freeze cy-
cles. (3) However, the long-term success after a single 
procedure was 62% and increased to 77% after multi-
ple procedures. (6, 10) The addition of two freeze cy-
cles neither provided significant improvements. (11) 
The second-generation balloon was then introduced to 
improve the first-generation limitations. Regardless 
of their identical external shape, the cooling system 
located in a more distal portion allows homogeneous 
and complete freezing. This new design led to recom-
mend shorter freezing cycles of 240 seconds, improv-
ing the verification range of pulmonary vein isolation 
from 49% to 76%.(12) However, subsequent studies 
reported up to 19% significant increase of phrenic 
nerve paralysis, (13-14) which again calls for restraint 
when applying new technologies.

Although cryo ablation seems a very promising 
technique, its positioning in the near future will de-
pend on the results of randomized studies such as 
the FIRE AND ICE, a prospective, multicenter, rand-
omized European study which has already completed 
its enrolment. (15)
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