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Anatomical predisposing factors of
transmural thermal injury after
pulmonary vein isolation
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Europace July 2017

Aims Transmural thermal injury (TTI), such as oesophageal erosion/ulcer and perioesophageal nerve injury leading
gastric hypomotility, is an important complication associated with pulmonary vein isolation (PVI). However, a predictor
of TTI concerning anatomical structures surrounding the oesophagus has not yet been fully elucidated.
Therefore, we sought to identify the predisposing factors of TTI after PVI.
Methods Consecutive 110 patients, who underwent PVI for atrial fibrillation, received oesophagogastroduodenoscopy 2
days later, were investigated. The relationships between TTI and clinical and anatomical parameters were examined.
Based on the computed tomography data, we measured the angle of the left atrial (LA) posterior wall to the descending
aorta (Ao) (LA-Ao angle), the branching angle of the left inferior pulmonary vein (LIPV) to the coronal
plane (LIPV angle), and the minimum distance between the LA posterior wall and descending Ao enclosing the oesophagus
(LA-Ao distance).
Results Transmural thermal injuries occurred in 21 patients (oesophageal erosion in 5 and gastric hypomotility in 16).
Age, gender, body mass index, LA diameter, and LA volume index in echocardiography were not associated with TTI.
However, the LIPV angle was larger and the LA-Ao distance was shorter in the TTI (+) group compared to the
TTI (-) group. With multivariate logistic regression analysis, the LIPV angle [odds ratio (OR): 2.144, P = 0.0031] and
LA-Ao distance (OR: 0.392, P = 0.0229) were independent predictors of TTI.
Conclusion The anatomical proximities of the LA posterior wall, LIPV, and descending Ao surrounding the oesophagus are
strongly associated with the prevalence of TTI.

Large LIPV and
Short LA-AO distance
are risk factors of TTI

Para-hisian atrial
tachycardia

Comparison of Strategies for Catheter Ablation of
Focal Atrial Tachycardia Originating Near the His
Bundle Region

Lyan E. et al. Heart Rhythm 2017. July 2017

Background. Recent studies have suggested that para-Hisian atrial tachycardia
(AT) can be successfully ablated from the right atrium (RA), left atrium (LA) or non
coronary cusp (NCC) in the aorta; however, the best approach remains unclear.
Objective. This study aimed to compare different approaches to radiofrequency catheter
ablation (RFCA) of para-Hisian AT.
Methods We retrospectively analyzed 68 consecutive patients (72% females, aged 61±13
years) treated with RFCA for this type of AT. Mapping of the RA (n=68), LA (n=21), and
NCC (n=52) was performed during AT to identify the earliest activation site and to apply
RFCA.
Results. RFCA successfully terminated AT in the RA in 13/28 cases (46.4%), in the LA in
4/16 cases (25.0%), and in the NCC in 46/52 cases (88.5%) after 1 procedure (p<0.05). AV
block occurred only during RFCA in the RA in 4/28 (14.3%) patients. After a mean follow
up of 33.5±25.4 months, AT recurrence was observed in 5/13 (38.5%) patients ablated in the
RA, 1/4 (25.0%) ablated in the LA, and 2/46 (4.4%) ablated in the NCC (p<0.05). RFCA in
the LA was effective only if the local activation time (LAT) was earlier than in the RA.
RFCA in the NCC was successful regardless of the LAT (p<0.05).
Conclusion. Mapping and ablation in the NCC should be always considered in cases of AT
originating from the HB region, regardless of the LAT.
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A leadless pacemaker in the real-world
setting: The Micra Transcatheter Pacing
System Post-Approval Registry

Roberts P., et al. Heart Rhythm 2017, June.

First-in-man studies of leadless pacemakers have demonstrated high
rates of implant success, and safety and efficacy objectives were achieved.
Outside of the investigational setting, there are concerns, particularly over cardiac
effusion and perforation, device dislodgement, infection, telemetry, and
battery issues.
BACKGROUND

The acute performance of the Micra transcatheter pacemaker from a
worldwide Post-Approval Registry is reported.
OBJECTIVE

The registry is an ongoing prospective single-arm observational study
designed to assess the safety and effectiveness of Micra in the post-approval setting.
The safety end point was system or procedure-related major complications at 30 days
post implant. We compared the major complication rate with that of the 726 patients from
the investigational study. Electrical performance was also characterized.
METHODS

RESULTS The device was successfully implanted in 792 of 795 registry patients (99.6%) by
149 implanters at 96 centers in 20 countries.
Through 30 days post implant, a total of 13 major complications occurred in 12 patients,
for a major complication rate of 1.51% (95% confidence interval, 0.78%–2.62%). Major
complications included cardiac effusion/perforation (1, 0.13%), device dislodgement (1,
0.13%), and sepsis (1, 0.13%). After adjusting for baseline differences, the rate of major
complications in the registry trended lower than the investigational trial (odds ratio, 0.58, 95%
confidence interval, 0.27–1.25; P 5 .16). Early pacing capture thresholds were low and stable.

CONCLUSION Performance of the Micra transcatheter pacemaker in a real-world setting
demonstrates a high rate (99.6%) of implant success and low rate (1.51%) of major
complications through 30 days post implant. In particular, the rates of pericardial effusion,
device dislodgement, and infection were low, reinforcing the positive results seen in the
investigational study.

Management of untreatable ventricular
arrhythmias during pharmacologic
challenges with sodium channel blockers
for suspected Brugada syndrome

Poli S, et al. Europace 2017. June

Treatment of life-threatening
ventricular arrhythmias
•

Quinidine (oral) ; Class IA, inhibition of Ito, prolongs
ventricular refractoriness

•

Isoproterenol; Beta- adrenoreceptor, augmenting Ica,
reduces ST elevation in BS, suppress short-coupled PVC
and VF

•

Sodium bicarbonate (appropriate in Na- blocker
cardiotoxicity) ; cardiac arrest, widening of QRS complex,
hypotension refractory to fluid therapy

Pharmacological Challenge
Test
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Overall safe procedure
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Ajmaline, Flecainide : More danjerous

•

Procainamide: More rapid Dissociation of drug

•

Untreatable ventricular arrhythmias

•

Advanced CPR

Extra-long active fixation leads from 85 to 110 cm in length were used for the
right ventricle (RV) and atrium (RA).

Transfemoral access when superior
venous approach is not feasible equals
overall success of permanent
pacemaker implantation. Ten-year
series.

Pace July 2017
Guerrero J.G., et al

Background When permanent pacemaker implantation is not

possible or advisable via superior

venous access (i.e., axillary or subclavian veins), safe and feasible surgical alternatives are required. The femoral
approach is relatively unknown and seldom studied. This single-centre study analysed 10-year outcomes of a femoral
implantation approach.

Methods Data about the implantation procedure (indication, approach, lead and pacemaker models, complications),
patient characteristics (age, sex, medications, comorbidities), and follow-up were analysed for all permanent
pacemaker implantations using the femoral approach between June 2001 and June 2011.

Results A permanent pacemaker was implanted with the femoral approach in 50 patients (mean age, 76 years [range:
45-96], 31 [61%] men). The most frequent indication was atrioventricular block, associated with sinus rhythm in 30
patients and with atrial fibrillation in 8 patients. Overall, 20 patients (40%) were treated with oral anticoagulants
postimplantation. Mean implantation time was 64 min (range: 20-210) and mean fluoroscopy time was 6.7 min
(range: 0.2-50). Minimum follow-up window was one year (June 2012), with a mean of 50 months [range: 1-113]). No
deaths, septic episodes, or severe complications were associated with the procedure, acute or long-term. Follow-up
data were available for 46 patients, of which 21 (46%) died during follow-up (mean age, 87 years [range: 73-101]). No
cause of death was associated with the femoral technique.

Conclusion Permanent pacemaker implantation through femoral access is not difficult for an experienced implant
surgeon. Outcomes were comparable to systems implanted by superior venous approach, and no severe
complications were observed at 10-year follow-up.

Extraction of Looped
Transvenous Pacing Leads to
Reduce Tricuspid
Regurgitation

Montgomery J.A., et al.
Pace 2017- July

Transvenous leads are a known source of iatrogenic tricuspid regurgitation. It is commonly held
that extraction of chronic pacing and defibrillator leads will not reduce this, due to the inevitable trauma to the
valve associated with the procedure. We demonstrate three cases of clinically significant reductions

in tricuspid regurgitation after extraction of leads that were looped across the tricuspid
valve

Unipolar lead V2 - opposite direction
of Anterior interventricular sulcus

Outcomes of Catheter Ablation of
Idiopathic Outflow Tract Ventricular
Arrhythmias with an R Wave Pattern Break
in Lead V2: A Distinct Clinical Entity

Hayashi T, Marchinski F.E., et al.
J Cardiovascular Electrophysiol 2017 July

Introduction In outflow tract ventricular arrhythmias (OT-VAs), an abrupt

loss of the R wave in lead V2
compared to V1 and V3 (pattern break in V2 – PBV2) suggests an origin close to the anterior
interventricular sulcus (anatomically opposite to lead V2) and adjacent to proximal coronaries. We
studied the outcome of catheter ablation of OT-VAs with a PBV2.

Methods and Results Of 130 consecutive patients with idiopathic left bundle block morphology OT-VAs and transition ≤V4, 12
(9%) had PBV2. Outcomes in this group were compared to remaining 118 patients. Patients with PBV2 were more likely to be
younger (41±18 vs 50±14 years, P=0.0384) and women (11 (92%) vs 70 (59%), P=0.0302). The earliest activation was at the
RVOT in 7, left coronary cusp (LCC) in 1, anterior interventricular vein (AIV) in 2 and the epicardium in 2. In 5 (42%) cases
(earliest activation in the AIV in 2, epicardium in 2, and RVOT below the valve level in 1), ablation was aborted due to proximity
to the left anterior descending (LAD) coronary artery. After 36±17 months and 1.3±0.5 procedures, VAs elimination was
achieved in 58% patients with PBV2 compared to 89% of the reference population (P=0.0125) with effective site in 5 of 7 at the
most anterior and leftward RVOT adjacent to the pulmonic valve (PV).

Conclusions OT-VAs with PBV2 demonstrate a unique ECG pattern and challenging catheter ablation. Proximity

to

LAD precludes ablation in about half. Long-term VA suppression could be achieved in only 58% of cases most
commonly when the earliest site is at the anterior and leftward RVOT just under the PV.
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Comparison of the effects of selective and
non-selective His bundle pacing on cardiac
electrical and mechanical synchrony

Zhang J. et a; Europace 2017, July
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Select secure method (model 3830, 69 cm. Medtronic)

•

Fixed-curve sheath (C315 HIS, Medtronic)

•

Intracardiac electrocardiogram, Lead tip, Pruka Cardio
Lab, Filtering 30-500 Hz

•

Fixation 4-5 clockwise rotation

•

HB capture < 3V at 0.42 ms.

•

Low voltage vs. high voltage

selective high output pacing: pseudo
delta

non-selective His pacing: RV basal
septal

Aims This study aimed to assess the acute effect of selective His bundle pacing (S-HBP), non-selective His
bundle pacing (NS-HBP), and right ventricular septum pacing (RVSP) on electrical synchrony and left
ventricular (LV) mechanical synchrony using electrocardiogram and phase analysis of gated
single photon emission computed tomography (SPECT) myocardial perfusion imaging (MPI).

Methods and Results Totally 39 patients eligible for pacemaker were enrolled. Thirty-seven patients
underwent successful His bundle pacing (HBP) including S-HBP in 23 and NS-HBP in 14 patients,
respectively. Thirty-one patients simultaneously underwent backup RVSP. Twenty-three patients
received SPECT MPI scans under different pacing modes, including S-HBP low- and high-output, NSHBP low- and high-output, and RVSP mode. The paced QRS duration (QRSd) in the S-HBP low- and
high-output mode and in the NS-HBP high-output mode were similarly compared with the baseline
intrinsic QRSd. QRS duration in the NS-HBP low-output mode was slightly longer than the baseline.
QRS duration was the longest in the RVSP group. Left ventricular mechanical synchrony parameters in
both the S-HBP and the NS-HBP groups were remarkably better than those in the RVSP group.
Moreover, LV mechanical synchrony parameters were much better in the S-HBP groups and NS-HBP
high-output group.
Conclusion Selective His
and LV mechanical synchrony.

bundle pacing and high-output NS-HBP could restore normal electrical

QRS duration in selective and
Non-selective His pacing

Takagi M., et al. Europace 2017;0: 1-7

Aims The prognostic value of programmed electrical stimulation (PES) in Brugada syndrome (BrS) remains controversia
One of the reasons for discrepant results may be due to the selection of stimulation protocol. We evaluated the
prognostic value of a positive PES result (PES+) according to the inducible pacing

sites and the number of

extrastimuli in BrS patients without previous cardiac arrest (CA)
Methods and Results We enrolled 224 consecutive BrS patients without previous CA (mean age 51 ± 14 years, 209 males),
who underwent PES with the identical protocol. Clinical outcomes of development of CA were explored in the patients with
and without PES + according to sites and number of extra-stimuli. During a mean follow-up period of 76 months,
12 cardiac events (CE: sudden cardiac death or documented VF) occurred (8 with and 4 without PES +). The incidence
of CE was not different in patients with and without PE+, those with PES + from RVA (n = 72) or RVOT
(n = 60), and those with and without PES + by up to 2 extra-stimuli (n = 58). However, in patients that were
PES + by a single extra-stimulus (n = 8) the incidence of CE was significantly higher than in those without PES + (8.8
vs. 0.6%/year, P < 0.0001). On univariate analysis, syncope, spontaneous type 1 ECG, and PES + by a single extrastimulus
were associated with CE.

Conclusion Details of the stimulation protocol may be important for risk assessment in BrS patients without previous CA. A

single extra-stimulus may be useful in stratifying risk in patients with spontaneous type 1 ECG and syncope.

Sharma A., et al.
J Interv Card Electrophsiol 2017 July

a) From non-occluded (A, V waves) to occluded pulmonary
vein
b) Partial occlusion of pulmonary vein with cryoballoon
(blunted a wave)

Purpose Pressure waveform analysis has the potential for facilitated assessment of pulmonary vein occlusion
during cryoballoon ablation for atrial fibrillation. Data on clinical outcomes using this method are lacking.We sought to validate
through clinical outcomes the use of pressure waveform analysis as the primary method of determining pulmonary vein occlusion
during cryoballoon ablation.
Methods A study was performed of 122 consecutive patients with atrial fibrillation (85% paroxysmal)
undergoing cryoballoon ablation from May 2014 through July 2015 at a single institution using pressure waveform
analysis as the primary method of assessing pulmonary vein occlusion.

Results Cryoballoon ablation, with additional segmental radiofrequency ablation in 13.7%, resulted in complete pulmonary vein
isolation in 100% of patients. The single procedure freedom from recurrence of atrial arrhythmia beyond the initial 3-month
post-ablation was 81.2% at a mean follow-up of 237 days. Recurrence of atrial arrhythmia within 3-month post-ablation was
11.1%, and predicted recurrence beyond 3 months. Repeat ablation was performed in 12.0% of patients.
Conclusions In the largest study to date on this topic and the only study to focus on clinical outcomes, pressure waveform
analysis as the primary method of determining pulmonary vein occlusion in cryoballoon ablation of atrial fibrillation resulted in
acute and long-term procedural success rates comparable to those reported with use of routine pulmonary
venography. Controlled study is needed to confirm these findings and to determine if this technique affects variables such as
procedure duration and radiation exposure.

Camm A.J., et al. 2017, July . Europace

Aims In patients with atrial fibrillation, catheter ablation and cardioversion carry a risk of peri-procedural
thromboembolic events; current guidelines recommend anticoagulation in these settings. This study aimed to report
the baseline demographics and clinical characteristics of patients enrolled in the prospective, observational XANTUS
study who underwent catheter ablation or cardioversion, and adverse outcomes with each of these procedures in
patients treated with rivaroxaban.
Methods and results Data collected included information on catheter ablation and cardioversion, and adverse
outcomes occurring within 30 days of these procedures: incidence of treatment-emergent adjudicated symptomatic
thromboembolic events and major bleeding; and cardiovascular and all-cause death. Incidence of these adverse
outcomes at 42 days after cardioversion was also analysed. Patients undergoing either procedure had significantly
lower mean CHA2DS2-VASc and HAS-BLED scores than those who did not, and were more frequently hospitalized at
study baseline. Within a period of 30 days after intervention, symptomatic thromboembolic events were reported in
1.2% and 0.6% of patients undergoing ablation or cardioversion, respectively; major bleeding events were reported
in 2.9% and 0.4% of patients undergoing ablation or cardioversion, respectively. No patients died within 30 days of
intervention. Incidence of symptomatic thromboembolic and major bleeding events remained low at 42 days after
cardioversion.
Conclusion Similar to the results of prospective and non-interventional studies, the low rates of symptomatic
thromboembolic events and major bleeding in patients with atrial fibrillation undergoing ablation or cardioversion and
treated with rivaroxaban in XANTUS suggest that its use is associated with an acceptable

risk profile in this setting.

benefit–

Chrispin J., et al. Europace 2017; 0: (1-9)

Aims Historical studies of ablation of atrioventricular nodal re-entrant tachycardia (AVNRT) have shown high long-term

success rates and low complication rates. The potential impact of several recent practice trends has not been
described. This study aims to characterize recent clinical practice trends in AVNRT ablation and their
associated success rates and complications.

Methods and results Patients undergoing initial ablation of AVNRT between 1 July 2005 and 30 June 2015 were
included in this study. Patient demographics and procedural data were abstracted from procedure reports. Follow-up data,
including AVNRT recurrence and complications, was evaluated through electronic medical record review. In total, 877
patients underwent catheter ablation for AVNRT. By the last recorded year, three-dimension

(3D)

electroanatomical mapping (EAM) was used in 36.2%, 43.2% included, and 23.1% utilized . Longterm
procedural success was 95.5%. The use of anaesthesia, 3D EAM, and irrigated ablation catheters were not associated
with differences in success. The presence of an atrial ‘echo’ or ‘AH’ jump at the end of an acutely successful procedure
with long-term recurrence (P = 0.18, P = 0.15, respectively). Complications, including AV block requiring a pacemaker
(0.4%), were uncommon.

Conclusion In a large, contemporary cohort, catheter ablation for AVNRT remains highly successful with low
complications rates. The increased use of anaesthesia

as well as modern mapping and
ablation tools were not associated with changes in clinical outcomes. Further
prospective evaluation of such contemporary practices is warranted given the lack of evidence to support their
escalating use.

Modern tools including 3D EAM and irrigated catheters along with increasing use
of anaesthesia are not associated with a decrease in complication rate or
improvement in long-term success.

For an electrophysiologist performing ablation for inducible AVNRT, residual evidence of
dual AV node physiology may be an acceptable finding if AVNRT is no longer inducible.

Large , contemporary, retrospective cohort

Temporal trends demonstrated rapid escalation in the utilization
of 3D EAM, irrigated catheter ablation, and anaesthesia services corresponding
with significantly longer procedural times but without
association with any substantial change in clinical outcomes.
Accordingly, our data show recent significant practice shifts without
significant evidence to support them. Further cost analysis based
upon economic modelling may help elucidate the value of these current
trends in the modern healthcare environment.

Cappelletto C., et al. Europace 2017;0: 1-10

Aims The arrhythmic risk stratification of arrhythmogenic right ventricular cardiomyopathy (ARVC) remains controversial.
We evaluated the long-term distribution of life-threatening arrhythmic events assessing the impact of periodical
risk reassessment.

Methods and results Ninety-eight ARVC patients with no previous major ventricular arrhythmias were retrospectively
analysed. Patients were assessed at baseline, at 22 [inter-quartile range (IQR) 16–26], 49 (IQR 41–55) and 97 months (IQR
90–108).The primary endpoint was a composite of sudden cardiac death, ventricular fibrillation, sustained ventricular
tachycardia or appropriate implanted cardioverter-defibrillator intervention. During a median follow-up of 91 months
(IQR 34–222) 28 patients (29%) experienced the composite endpoint. The median time for the primary event was
35 months (IQR 18–86 months), and 39% of events occurred beyond 49 months of follow-up. History of syncope
(HR 4.034; 95% CI, 1.488 to 10.932; P-value = 0.006), non-sustained ventricular tachycardia (NSVT; HR 3.534; 95%
CI 1.265–9.877; P-value = 0.016), premature ventricular contractions (PVC) >1000/24h (HR 2.761; 95% CI 1.120–
6.807; P-value = 0.027), and right ventricular fractional area change (RVFAC; HR 0.945; 95% CI 0.906–0.985;
P-value = 0.008) were found as independent predictors at baseline multivariate analysis. Nevertheless, when the
prognostic impact of each variable was reassessed overtime only NSVT (HR 3.282; 95% CI, 1.122 to 9.598, P-value
= 0.023) and RVFAC (HR 0.351, 95% CI, 0.157 to 0.780; P-value = 0.010) remained independent predictors
throughout the whole follow-up.
Conclusion In our cohort of ARVC patients only NSVT and RVFAC maintained their independent prognostic impact in
predicting arrhythmic events during the long-term follow-up. Periodical re-assessment of risk in these patients is strongly
recommended.

ARVD risk assessment at
long term
40% of the observed primary endpoints occurred beyond the fourth year of follow-up, supporting the
need of an extended follow-up in ARVC.

At baseline, unexplained syncope, NSVT, PVCs> 1000/24h and RVFAC were independently associated with an
increased arrhythmic risk.

Only RVFAC and NSVT maintained a strong association with outcome throughout the observation period,
while PVC burden and history of syncope lost their impact on outcome prediction in the early and in the
intermediate follow-up, respectively.

Tscholl V., et al. Europace 2017; 0 : 1-6

Aims The efficacy of the second-generation cryoballoon (CB) ablation in patients with atrial fibrillation (AF) has been
demonstrated previously. Data on the efficacy of CB ablation in elderly patients is missing. The aim of this study
was to evaluate the long-term success rate of pulmonary vein isolation (PVI) in patients >_75 years vs. <75 years
using the second-generation 28mm CB.

Methods and results Eighty patients [n=40>_75 years (Group 1); n= 40 <75 years (Group 2)] with paroxysmal [n = 37 (46%) or persistent
(n = 43 (54%)] AF were included. Median follow-up was 12 [6;18]months (Group 1 vs. 13 [6;27]) months (Group 2;
P= 0.8). PVI was performed in all patients using cryoablation. Follow-up was obtained using 24h-Holter monitoring or
via an implanted loop recorder or pacemaker. CHA2DS2VASc-Score (Group 1: 4 [4;5] vs. Group 2: 2 [1;3],
P< 0.001) and HASBLED-Score (Group 1: 2 [2;3] and Group 2: 2 [1;3], (P= 0.009)) differed significantly between the
two groups. Mean fluoroscopy time was 22.9 [16.3;31.9] in Group 1 and 24.5 [19.1;30.6] in Group 2 (P = 0.75), and
mean procedure time was 125min [105;151] in Group 1 and 130.5min [117.5;147.3] in Group 2 (P=0.66).
Arrhythmia recurrence was similar in Group 1 and Group 2 (12/40 (30%) vs. 10/40 (25%) (P= 0.62). One transient
ischaemic attack occurred in Group 2. No further major complications were documented in this patients cohort

Conclusion CB ablation in patients >_75 years has favourable success rates and similar complication rates compared with
patients <75 years.

Takadara K., et al. J Interv Card
Electrophysiol
2017 June

Background The second-generation cryoballoon (cryoballoon Advance; CB-A) offers excellent outcomes on the mid-term
follow-up. To the best of our knowledge, little is known regarding the long-term outcome after CB-A ablation for
paroxysmal atrial fibrillation (AF).

Objective The aim of the study was to evaluate the freedom from recurrence of AF during a 3-year follow-up period,
among consecutive patients having undergone pulmonary vein isolation (PVI) with the CB-A for paroxysmal AF (PAF).
Methods Consecutive patients with drug-resistant PAF who underwent PVI using CB-A as an index procedure formed the
study group. Patients were evaluated with holter ECG recordings at 1, 3, 6 and 12 months and subsequent
follow-up was biannual or based on the clinical

status and at the physician discretion.

Results Seventy-six consecutive patients were enrolled. Of these patients, 6 were excluded because of lack of long-term
follow-up. A total of 70 patients [44 male (63%); mean age 57.9 ± 14.5 years] with a mean follow-up of 38.0 ± 7.4
months were finally included. In total, 278 PVs were depicted on the pre-procedural CT scan. All PVs (100%) could be
isolated with the CB-A only. The freedom from AF without antiarrhythmic drug (AADs) after a single procedure was 71.5%
of patients at a mean 38.0 ± 7.4 months follow-up. If including repeat procedures, 80% of the patients were free from AF
recurrence after 1.11 ± 0.32 procedures without AADs.

Conclusion The second-generation cryoballoon offers longterm

freedom from PAF in 71.5% of treated
patients with a single procedure without AADs on a 3-year follow-up period.

Flowchart of atrial
tachyarrhythmias recurrence

