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BACKGROUND It is unclear whether isolation of the left atrial
posterior wall (LAPW) offers additional benefits over pulmonary
vein antrum isolation (PVAI) alone in patients with persistent atrial
fibrillation (AF).

OBJECTIVE We sought to determine the impact of PVAI and LAPW
isolation (PVAIþLAPW) versus PVAI alone on the outcome of
ablation of persistent AF.

METHODS During the first procedure, PVAI was performed in 20
patients (group 1), whereas in 32 patients (group 2), PVAI was
extended to the left atrial (LA) septum and coronary sinus (CS), and
isolation of the LAPW was targeted (ePVAIþLAPW). Isolation of the
superior vena cava was achieved in both groups. All 6 patients,
regardless of arrhythmia recurrence, underwent a second procedure
3 months after the first procedure. In patients with reconnection of
pulmonary veins or LAPW, reisolation was performed, and a third
procedure was performed 3 months later to verify isolation.
Patients entered follow-up only after PVAI (group 1) or PVAIþLAPW
(group 2) isolation was proven.

RESULTS At the 1-, 2-, and 3-year follow-up examinations, the rates
of freedom from atrial tachyarrhythmia without use of an antiarrhyth-
mic drug were 20%, 15%, and 10% in group 1 and 65%, 50%, and 40%

in group 2, respectively (log-rank P o .001). The median recurrence-
free survival time was 8.5 months (interquartile range 6.5–11.0) in
group 1 and 28.0 months (interquartile range 8.5–32.0) in group 2.

CONCLUSION Proven isolation of the LAPW provides additional
benefits over PVAI alone in the treatment of persistent AF and
improves procedural outcome at follow-up. However, the ablation
strategy of ePVAIþLAPW is still associated with a significant high
incidence of very late recurrence of atrial tachyarrhythmia.

CLINICAL TRIAL REGISTRATION “Outcome of Atrial Fibrillation
Ablation After Permanent Pulmonary Vein Antrum Isolation With or
Without Proven Left Atrial Posterior Wall Isolation” (LIBERATION).
ClinicalTrials.gov Identifier: NCT01660100.
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ABBREVIATIONS AAD ¼ antiarrhythmic drug; AF ¼ atrial
fibrillation; AFL ¼ atrial flutter; AT ¼ atrial tachycardia; CS ¼
coronary sinus; ECG ¼ electrocardiogram; ePVAI ¼ extended
pulmonary vein antrum isolation; ICE ¼ intracardiac
echocardiography; IQR ¼ interquartile ratio; LA ¼ left atrium;
LAPW ¼ left atrial posterior wall; OAT ¼ organized atrial
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tachyarrhythmia; PV ¼ pulmonary vein; PVAI ¼ pulmonary vein
antrum isolation; SVC ¼ superior vena cava

(Heart Rhythm 2015;0:0–9) I 2015 Heart Rhythm Society. All
rights reserved.

Introduction
Catheter ablation has emerged as a promising treatment
strategy for atrial fibrillation (AF), and pulmonary vein
antrum isolation (PVAI) has become the cornerstone of the
ablation technique,1 but it may not be enough to treat
persistent AF. The posterior wall of the left atrium (LA)
embryologically originates from the same cells of the
primordial pulmonary vein (PV).2 In addition, spontaneous
trigger activity and rotors from the LA posterior wall
(LAPW) have been reported in previous studies.3–5 There-
fore, elimination of these arrhythmogenic sites by isolation
of the LAPW appears to be an important adjuvant strategy to
PVAI in AF ablation, especially when dealing with patients
with persistent AF. However, in previous studies, evaluation
of the importance of LAPW isolation was based on clinical
AF recurrence with or without PV reconnection, which was
detected only in redo cases.6,7 Whether the isolation of
LAPW is required or offers additional benefits over PVAI
alone in patients with persistent AF is still not clear. In this
multicenter study, we sought to determine the impact of
proven PVAI and LAPW isolation versus PVAI alone on the
outcome of ablation of persistent AF.

Methods
Study population
Fifty-two consecutive patients with persistent AF (defined as
continuous AF that was sustained 47 days) who underwent
their primary catheter ablation were enrolled in this study.
All patients gave written consent to their procedures. The
study protocol conformed to the guiding principles of the
Declaration of Helsinki and was approved by the ethics
committee.

Catheter ablation of persistent AF
Our techniques used for catheterization have been reported
previously. Briefly, after 2 transseptal punctures, a circular
mapping catheter (Lasso, Biosense Webster, Diamond Bar,
CA) and a 3.5-mm open-irrigated-tip ablation catheter
(Navistar-Thermocool, Biosense-Webster) were advanced
into the LA for mapping and ablation. A single left femoral
venous access site was used to place a 10F 64-element
phased-array intracardiac echocardiography (ICE) imaging
catheter (AcuNav, Acuson, Mountain View, CA) in the right
atrium. Another venous access site in the right internal
jugular vein was obtained to introduce a 20-pole catheter
(Livewire Spiral HP, St. Jude Medical, St. Paul, MN), of
which the distal 10-pole was positioned in the coronary sinus
(CS) while the proximal 10-pole was placed along the crista
terminalis.

The 52 patients underwent the ablation procedure between
October 2010 and July 2011 and were grouped according to

their procedure date. The first consecutive 20 patients con-
stituted group 1, and the following 32 consecutive patients
constituted group 2 of this study. The different ablation
strategies used in groups 1 and 2 are described in detail below.

During the first procedure in group 1 (n = 20 patients),
only PVAI was performed (PVAI alone) by the ipsilateral
circumferential ablation technique ( F1Figure 1A–1C). The
procedural endpoint was PV-LA entrance block confirmed
by use of a circular mapping catheter. The superior vena cava
(SVC) was routinely isolated if potentials were presented. If
AF was sustained or converted into an organized atrial
tachyarrhythmia (OAT), cardioversion was applied but no
further ablations were performed. The patient was given
antiarrhythmic drugs (AADs) during the blanking period
(defined below).

Three months after the first procedure, all patients
regardless of atrial arrhythmia recurrence underwent a
second procedure. After a single transseptal access, a circular
catheter was introduced into the LA and used to check the
connection between the LA and PVs. If all the PVs remained
isolated, no ablation was applied, and follow-up began at this
time. If there was reconnection between the LA and 1 or
more PVs, additional LA and venous access was obtained,
and reisolation of the PV antrum was performed. Cardio-
version was applied when sinus rhythm could not be restored
during the ablation. Postprocedural care of these patients was
similar to that after the first procedure, including up to 3
months of AAD use. Three months later (ie, 6 months after
their first procedure), patients who received PV antrum
reisolation during the second procedure underwent a third
procedure, for which the process and protocol were identical to
the second one. Then, these patients were followed up for
outcome with or without a 3-month blanking period depending
on whether they received redo ablation in the third procedure.

When patients in group 2 (n ¼ 32) underwent their first
procedure, PVAI was extended (ePVAI) all the way to the
CS and to the left side of the interatrial septum, along with
extensive ablations on the LAPW with an aim to achieve
isolation of the entire LAPW (ePVAIþLAPW; F2Figures 1D–
1F and 2A–2B). Similarly, the SVC was empirically isolated
when potentials were identified, and cardioversion was
applied if necessary. The endpoint of the procedure was
isolation of all the PVs and isolation of the LAPW, the latter
being defined as entrance block and complete electrical
silence on LAPW confirmed by the absence of near-field
atrial activity on the circular mapping catheter that was
placed on the LAPW ( F3Figures 2A, 2B, 3A, and 3B). Then,
AADs were resumed up to 3 months after the ablation.

Irrespective of recurrent atrial arrhythmias, all patients
were taken to the catheterization laboratory Q4for a second
procedure 3 months after their first procedure. During
the second procedure, PV-LA connection and LAPW
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