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Aims Catheter ablation of long-lasting persistent atrial fibrillation (AF) has been performed with varying results using a
combination of different techniques. Whether arrhythmia termination during ablation is associated with an improved
clinical outcome is controversial.

Methods
and results

In this prospective study, 153 consecutive patients (56+ 10 years) underwent catheter ablation of persistent AF
(25+33 months) using a stepwise approach with the desired procedural endpoint being AF termination. Repeat
ablation was performed for patients with recurrent AF or atrial tachycardia (AT) after a 1 month blanking period.
A minimum follow-up of 12 months with repeated Holter monitoring was performed. Atrial fibrillation was termi-
nated in 130 patients (85%). There was a lower incidence of AF in those patients in whom AF was terminated
during the index procedure compared with those who had not (5 vs. 39% P , 0.0001, mean follow-up 32+11
months). Seventy-nine patients underwent repeat procedures: 64/130 in the termination group (6 AF, 58 AT) and
15 in the non-termination group (9 AF, 7 AT). After repeat ablation, sinus rhythm was maintained in 95% in
whom AF was terminated compared with 52% in those in whom AF could not be terminated.

Conclusion Procedural termination of long-lasting AF by catheter ablation alone is associated with an improved outcome.
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Introduction
Catheter ablation is an effective therapy for paroxysmal atrial fibril-
lation (AF) and is emerging as a plausible treatment for persistent
AF.1– 5 While the endpoint of electrical pulmonary vein isolation
(PVI) is the agreed goal of procedures targeting the PV-left atrial
junction in paroxysmal AF,1 the targets and endpoints of ablation
for persistent AF are ill-defined. Nevertheless there is a clear
trend for more extensive procedures. Long-lasting persistent AF
can be terminated in a varying number of patients depending on
the techniques used.2,6 Whether this is linked to the extent of abla-
tion only or is associated with an improved clinical outcome

remains controversial.7 The purpose of the present prospective
study was to evaluate the clinical outcome in consecutive patients
who underwent an ablation approach aiming at AF termination.

Methods
The study comprised 153 consecutive patients undergoing catheter
ablation for persistent AF (see Table 1 for baseline characteristics)
between January 2003 and July 2006 at our institution. Atrial fibrillation
was defined as persistent (sustained beyond 7 days or lasting less than
7 days but necessitating cardioversion) or long-lasting persistent
(continuous AF of greater than 1 year duration) according to the
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HRS/EHRA/ECAS 2007 Consensus Statement on Catheter and Surgi-
cal Ablation of AF.1 All patients were in AF spontaneously at the begin-
ning of the procedure and all had given written informed consent prior
to the procedure.

Electrophysiological study
All anti-arrhythmic medications, with the exception of amiodarone
(n ¼ 38), were discontinued at least five half-lives prior to ablation.
All patients were anti-coagulated with warfarin for at least 1 month
before the procedure (target International Normalized Ratio 2–3),
and therapeutic anti-coagulation was maintained with intravenous or
low molecular weight heparin following warfarin discontinuation
3 days prior to the intervention. Transoesophageal echocardiography
was performed within 48 h of the procedure to exclude left atrial
thrombus. Warfarin was restarted on the day of the procedure and
effective anti-coagulation maintained with heparin until the INR was
greater than 2.0.

Surface electrocardiogram and bipolar endocardial electrograms (fil-
tered from 30 to 500 Hz) were continuously monitored and stored on
a computer-based digital amplifier/recorder system (Labsystem Pro,
Bard EP, Lowell, MA).

The following catheters were introduced via the right femoral vein:
(i) a deflectable quadripolar or decapolar catheter (2–5–2 mm elec-
trode spacing, Xtrem, ELA Medical, France) positioned within the CS
with the distal electrode positioned at 4 o’clock along the mitral
annulus in the 308 left anterior oblique radiographic projection; (ii) a
10 pole, fixed-diameter circumferential mapping catheter to guide
PVI (Lasso; Biosense-Webster, Diamond Bar, CA), introduced with
the aid of a long sheath (Preface multipurpose, Biosense-Webster or
SLO, St. Jude, MN, USA) continuously perfused with heparinized
saline; (iii) an 3.5 mm irrigated-tip quadripolar ablation catheter (2–
5–2 mm inter-electrode spacings, ThermoCool, Biosense-Webster,

Diamond Bar, CA). A single trans-septal puncture was performed in
the anteroposterior radiographic position with pressure monitoring.
Left atrial access was confirmed by an appropriate atrial pressure
waveform and by contrast injection. The circumferential mapping cath-
eter was introduced to the LA via the trans-septal sheath and the
sheath withdrawn to the right atrium to facilitate the passage of the
ablation catheter to the LA through the same puncture point. Follow-
ing trans-septal puncture a bolus of 50 IU/kg of heparin was adminis-
tered and repeated if the ACT was ,200 s.

Catheter ablation protocol
The desired procedural endpoint was termination of AF without anti-
arrhythmic drugs or electrical cardioversion. A stepwise approach for
ablation was performed under fluoroscopic guidance as has been
described elsewhere.2,8,9 The AFCL is taken throughout the case
from the left and right atrial appendages as there are discrete electro-
grams at these sites, and it is a more accurate measurement than AFCL
taken from the CS.8 Pulmonary vein isolation was performed with the
endpoint of the abolition or dissociation of activities in all PVs.
Electrogram-guided ablation was performed at all sites displaying
complex electrogram features: continuous electrical activity,10

complex rapid and fractionated electrograms, a gradient of activation
(a temporal gradient of at least 70 ms between the distal and proximal
bipoles on the roving distal ablation electrode), potentially represent-
ing a local circuit. The endpoint of electrogram-guided ablation was
transformation of complex fractionated electrograms into discrete
electrograms and slowing of local cycle length compared with LA
appendage cycle length or elimination of electrograms if near the
site of a proposed linear lesion. Linear ablation was performed if AF
persisted following the previous steps by first targeting the LA roof
and later the mitral isthmus with the endpoint of significant reduction
or abolition of local electrograms. Following restoration of sinus
rhythm, further ablation was performed at these sites as needed to
achieve bidirectional conduction block.11,12

The right atrium and superior vena cava were targeted for ablation if
AF persisted after the previous steps. Linear ablation was performed in
all patients at the cavotricuspid isthmus either before or after restor-
ation of sinus rhythm and bidirectional conduction block confirmed.

Termination of AF was defined as a transition directly from AF to
sinus rhythm or via one or more intermediate atrial tachycardias
(ATs). Atrial fibrillation was defined by beat-to-beat variability in
cycle length and morphology, while AT was defined as an organized
atrial rhythm with a stable cycle length, a consistent endocardial acti-
vation sequence in both atria and a monomorphic P wave. Atrial tachy-
cardia was described as focal if centrifugal activation could be
demonstrated from a single atrial region. Macroreentry was defined
by sequential mapping of the entire tachycardia cycle length within
one chamber and consistent entrainment manoeuvres. Activation
mapping and catheter ablation of these tachycardias was performed
until restoration of sinus rhythm without the routine use of three
dimensional electro-anatomical tools. Anti-arrhythmic medication
was not administered during the procedure in any patient to facilitate
AF termination.

Radiofrequency ablation was performed in temperature-control
mode with a target tissue temperature of not more than 458C.
Powers of 25–40 W were used with manual titration of the saline per-
fusate from 10 to 60 mL/min to achieve the desired power. The power
was limited to 30 W on the posterior wall and 25 W within the CS.
Ablation was preferentially performed with the distal electrode parallel
to the target atrial tissue rather than perpendicular so as to minimize
the risk of steam popping.
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Table 1 Baseline characteristics of study cohort (n 5

153)

Age, years 55.6+10.4

Gender 130 male; 23 female

Persistent AF (%) 71/153 (46)

Long-lasting persistent AF (%) 82/153 (54)

Duration of sustained AF

Mean 21.8+33.2 months

Median 12 months

Range 1–240 months

Atrial dimensions

LA parasternal short axis, mm 47+9

LA transverse, mm 45+7

LA longitudinal, mm 61+8

RA transverse, mm 41+7

RA longitudinal, mm 56+8

Structural heart disease (%) 74/153 (48)

Ejection fraction, % 58+14

Amiodarone use (%) 38/153 (25)

Baseline AFCL, ms 151+21

AF, atrial fibrillation; LA, left atrium; RA, right atrium; AFCL, atrial fibrillation cycle
length.
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Predictive factors for atrial
fibrillation termination
The following patient and procedural variables were evaluated in associ-
ation with AF termination by ablation: patient age, sex, presence of
structural heart disease, duration of persistent AF, LA dimension, LV
ejection fraction, baseline AF cycle length, use of amiodarone, duration
of procedure, peak troponin release and duration of radiofrequency
energy application. For AFCL, the cycle length of local activity was
recorded in the left and right atrial appendages before and after each
ablation step for 30 s and the mean AFCL calculated using custom soft-
ware as previously described and validated. Interelectrogram intervals of
,100 ms or continuous electrical activity were manually corrected to
count as a single interval however the electrograms within the appen-
dages are usually unfractionated and of high amplitude (0.5–2.0 mV)
thereby facilitating unambiguous automatic annotation.

Follow-up
Patients were routinely hospitalized for up to 5 days post-procedure
and again for 1 day at 1, 3, 6, and 12 months for clinical interview
and ambulatory monitoring in addition to later routine follow-up by
the referring cardiologist including Holter monitoring in the event of
symptoms. Recurrence of atrial arrhythmia within the first month
only was considered transient13 and a blanking period of 4 weeks
was applied. Transthoracic echocardiography and exercise stress
testing were performed at 6 months. Anti-arrhythmic medication
was continued for 1–3 months following the index procedure and
warfarin anti-coagulation was continued for at least 6 months.
A repeat ablation procedure was undertaken in the event of a recur-
rence of AF or AT whether symptomatic or not.

All patients were personally contacted for updated follow-up in
January 2008. In addition, during the same month 32 patients selected
at random from the Bordeaux region underwent 10 day ambulatory
monitoring. Success was defined with and without anti-arrhythmic
drugs as the absence of all documented arrhythmia or symptoms sug-
gestive of an arrhythmia recurrence.

Statistical analysis
Based upon a prior study,14 we estimated the sample sizes from an
event rate of 40% compared with 10%, with a power of 80%, and two-
sided 5% significance test, the NNTT ¼ 25 patients per group.

Continuous variables are reported as mean+standard deviation or
median (and range). Comparison between groups was performed
with the Student’s t-test or the Wilcoxon Rank-Sum test (non-
normally distributed data). Categorical variables are reported as
number and percentage and were compared using the Fisher’s exact
test. For the stepwise logistic regression analysis, the continuous vari-
ables were appropriately transformed where required to render them
normally distributed. All tests were two-tailed and statistical signifi-
cance was established at P , 0.05. Cumulative event rates (AF recur-
rence, arrhythmia recurrence, and AT recurrence) were calculated
according to the Kaplan–Meier method.

Results

Mode and sites of atrial fibrillation
termination
In 130 of 153 patients (85%), AF was terminated by catheter abla-
tion alone while in the remaining 23 patients (15%) AF could not
be terminated by ablation and required pharmacological and/or
DC cardioversion. The mean procedure, fluoroscopy, and radio-
frequency energy delivery durations were 255+ 69 min, 86+
28 min, and 88+27 min, respectively, for the whole population.

In the non-termination group there was a trend toward longer
procedural times compared with those in whom AF was termi-
nated (280+84 vs. 250+65 min, P ¼ 0.07) and a longer duration
of RF delivery (97+ 31 vs. 87+26 min, P ¼ NS, Table 2), reflect-
ing the continuation of ablation of complex electrograms in the
non-termination group in both atria. However, there was no sig-
nificant difference in peak troponin release between the termin-
ation group and the non-termination group (median 9.65, IQ
range 6.1–15.0 vs. 13.4, 7.5–14.5 ng/mL; P ¼ 0.45).

In 14/130 patients (11%), the pulmonary veins were the site of AF
termination; in 89 patients (68%), AF terminated during the phase of
electrogram-guided ablation; AF terminated in the remaining 27
patients (21%) during linear ablation. Overall, AF was terminated
in the LA in 118 patients (91%) and in the right atrium in the remain-
ing 12 patients (9%). Of 130 patients in whom AF terminated during
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Table 2 Comparison of baseline and procedural parameters in patients where AF could (termination) and could not (no
termination) be terminated directly by catheter ablation

Termination No termination P-value

Median LLAF duration (months) 12 (1–131) 24 (3–240) 0.0022a

LA dimension (mm) 47+8 52+10 0.030a

Ejection fraction (%) 58+14 59+15 0.387

Baseline AFCL (ms) 154+21 138+15 0.0012a

Amiodarone use (n) 36/130 2/23 0.066

Peak troponin (mg/L) 10.8+6.6 12.0+4.9 0.45

Median 9.65 13.4

IQ range 6.1–15.0 7.5–14.5

Procedure time (min) 250+65 280+84 0.0737

RF duration (min) 87+26 97+31 0.244

LLAF, long-lasting atrial fibrillation; LA, left atrium; AFCL, atrial fibrillation cycle length; RF, radiofrequency.
aVariables selected for multivariate analysis.
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ablation, 115 underwent ablation within the CS during the pro-
cedure. A breakdown of the anatomical sites at which AF terminated
during ablation is presented in Table 3.

Factors associated with atrial
fibrillation termination
Of the patients in whom AF terminated during catheter ablation,
108 (83%) terminated via an intermediate step of AT and the
remaining 22 (17%) converted directly from AF to sinus rhythm,
with no statistical distinction between the two groups with
respect to AF duration or baseline AFCL. The characteristics of
patients in whom AF could and could not be terminated are
shown in Table 2.

Using a stepwise logistical regression technique incorporating
age, duration of AF, ejection fraction, LA parasternal dimension,
baseline AFCL, procedure duration and RF energy delivery dur-
ation, termination of AF during the index procedure is statistically
associated with a smaller LA dimension, a shorter duration of per-
sistent AF and a longer AFCL at baseline. Termination of AF could
be reliably predicted and increased in likelihood with decreasing
duration of AF (Figure 1). In patients having persistent AF lasting
less than 48 months the AFCL was a strong predictor of successful
AF termination with a longer AFCL associated with a greater like-
lihood of termination (Figure 2).

Arrhythmia recurrence and mode
of atrial fibrillation termination
Atrial fibrillation was terminated in 130 patients (85%), directly to
sinus rhythm in 22 patients or via ablation of intermediate AT in

108 patients. Atrial fibrillation could not be terminated
(Non-Term) by catheter ablation in 23 patients (15%). Seventy-
nine patients underwent repeat procedures: 64/130 in the termin-
ation group (6 AF, 58 AT) and 15 in the non-termination group (9
AF, 7 AT). Recurrence of AF was documented in only six patients
(5%) among the 130 patients in whom AF was terminated by cath-
eter ablation vs. 9 of 23 patients (39%) without AF termination
(P , 0.0001) (Figure 3). Recurrence of AT was documented in 64
patients (49%) all of whom underwent repeat electrophysiological
study; the indication for restudy was AT in 58 patients (91%) and
recurrent AF in 6 patients (9%), representing 44 and 5%, respect-
ively, of the patients in whom AF was terminated during the index
procedure (Figures 4 and 5).

Among the 23 patients in whom AF could not be terminated by
catheter ablation during the index procedure, 16 patients (70%)
had a clinical recurrence of arrhythmia and underwent a repeat
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Table 3 Breakdown of anatomical sites of termination
of atrial fibrillation by catheter ablation

Site of AF termination Number of patients

Left atrium (n ¼ 118)

Inferior LA 11

CS os 2

CS (epicardial) 17

Left atrial appendage 25

Mitral isthmus 17

Pulmonary veins 14

Interatrial septum 12

Roof 8

Posterior LA 6

Anterior LA 4

Lateral LA 2

Right atrium (n ¼ 12)

Right atrial appendage 4

Intercaval 3

Cavotricuspid isthmus 2

Superior vena cava 2

Foramen ovale 1

LA, left atrium; AF, atrial fibrillation.

Figure 1 Percentage of patients in whom atrial fibrillation was
terminated (grey bars) and not terminated (black bars) during the
index procedure plotted as a function of the duration of persist-
ent atrial fibrillation prior to the ablation procedure.

Figure 2 Percentage of patients in whom atrial fibrillation was
terminated (grey bars) and not terminated (black bars) during the
index procedure plotted as a function of the baseline atrial fibril-
lation cycle length measured in the left atrial appendage.
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electrophysiological study. There were nine (56%) patients with
recurrent AF while AT was the indication for restudy in the
remaining seven patients (44%). Of the nine patients with AF
recurrence who underwent a complete sequential re-ablation pro-
cedure, i.e. PVI, electrogram guided and linear ablation, eight
required DC cardioversion to terminate AF. Five of seven AT

recurrences were successfully mapped and ablated while two
were unidentified and were treated by DC cardioversion and com-
pletion of conduction block at the PVs and previously ablated
linear lesions (Figure 6) (Table 4).

Adverse effects
There were six complications in this study, all of which were
treated conventionally with no long-term sequelae (two tampo-
nade, two femoral haematomas, and two reversible right phrenic
nerve injuries).

Atrial fibrillation termination
and long-term follow-up
At a median of 34 months (range 28–40) of follow-up for the
study cohort, 124/130 patients (95%) in the AF Termination
group are in stable sinus rhythm after the last procedure. The inci-
dence of sinus rhythm was significantly lower in the AF Non-
Termination group (12/23 patients, 52%; P , 0.001, Figure 3).

In the AF Termination group, of the six patients with persisting
arrhythmia at follow-up, one patient is in persistent AF, one patient
has a persistent, slow AT with which he is asymptomatic, and four
patients have paroxysmal AT. In the AF Non-Termination group,
six patients remain in persistent AF, three patients have paroxysmal
AF, and two have paroxysmal AT. In the subset of patients from the
Bordeaux region who underwent long-term monitoring, the
results confirmed the Holter monitoring, and surprisingly there
were no episodes of asymptomatic AF.

In the AF termination group, 89% of patients have discontinued
all anti-arrhythmic drugs and warfarin while in the AF Non-

Figure 3 Kaplan–Meier plot demonstrating time to first atrial
fibrillation recurrence in patients undergoing catheter ablation
for persistent atrial fibrillation according to whether atrial fibrilla-
tion was terminated (termination) or not terminated (non-
termination) during the ablation procedure.

Figure 4 Kaplan–Meier plot demonstrating time to first
arrhythmia recurrence in patients undergoing catheter ablation
for persistent atrial fibrillation according to whether atrial fibrilla-
tion was terminated (termination) or not terminated (non-
termination) during the ablation procedure.

Figure 5 Kaplan–Meier plot demonstrating time to first atrial
tachycardia recurrence in patients undergoing catheter ablation
for persistent atrial fibrillation according to whether atrial fibrilla-
tion was terminated (termination) or not terminated (non-
termination) during the ablation procedure.
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Termination group, only 25% of patients have discontinued anti-
arrhythmic drugs and warfarin.

Discussion
This study demonstrates that successful AF termination is associ-
ated with a better clinical outcome.

The appropriate endpoint for atrial
fibrillation ablation
Atrial fibrillation is a mechanistically heterogeneous arrhythmia. At
its simplest, a single, rapidly and episodically discharging focus
located within a discrete structure, often a pulmonary vein, can
initiate AF which can be subsequently terminated by elimination
of that identifiable focus using radiofrequency energy.15 Long-
lasting persistent AF is a complex arrhythmia; termination fre-
quently requires targeting thoracic veins4,16 and large areas of
both atria to incorporate complex-fractionated atrial electrograms
(CFAE)15,17 and linear lesions.11,12,18 –23

In persistent AF it is often difficult to decide when the pro-
cedure should terminate. Endpoints for ablation targeting CFAE
may include voltage reduction, organization,2 or elimination of frac-
tionated activity,15 all of which are somewhat subjective in nature,
while linear ablation is deemed complete when bidirectional con-
duction block can be demonstrated by pacing manoeuvres.1 Indu-
cibility testing is of little use in patients with long-lasting persistent
AF as this invariably results in re-induction of AF.2 There can be no
ambiguity about sinus rhythm as an endpoint for catheter ablation
but to date, there have been no clinical outcome data evidence to
support this endpoint and thereby justify the lengthy and difficult
procedures required to achieve it.

Figure 6 Patient flow chart. AF, atrial fibrillation; AT, atrial tachycardia.
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Table 4 Sites and mechanisms of atrial tachycardia
during the follow-up period in 80 patients who
underwent a repeat procedure for arrhythmia
recurrence

Site of AT Termination No termination

Reentrant Focal Reentrant Focal

Macroreentry

Mitral annulus 28 2 2 0

LA roof 16 1 3 0

CTI 7 1 1 0

Localized reentry

Anterior LA 2 2 0 0

Foramen ovale 7 0 0 0

Septum 5 4 0 1

Inferior LA 0 2 0 0

LAA 1 3 2 0

CS 1 8 0 0

SVC 1 2 0 0

PV 0 8 0 2

Posterior LA 0 1 0 0

RA 0 2 0 0

Total 68 36 8 3

LA, left atrium; CTI, cavotricuspid isthmus; SVC, superior vena cava; PV, pulmonary
vein; RA, right atrium; AT, atrial tachycardia.
‘Termination’ and ‘no termination’ refer to those patients in whom atrial fibrillation
was terminated and not terminated by ablation in the index procedure,
respectively.
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Termination of atrial fibrillation
as an endpoint
In the present study, sinus rhythm was restored by catheter abla-
tion in 85%. Termination of AF has been reported in different
studies with variable results.6,7,24 Nademanee et al.15 reported a
high rate of AF termination using an electrogram-based approach.
The present prospective study reports the long-term outcome
when such an endpoint is employed. In those patients in whom
sinus rhythm was restored during the index procedure, the long-
term freedom from AF was considerably greater (recurrence of
AF in only 5%) than those patients in whom sinus rhythm was
not restored. Why should restoration of sinus rhythm be associ-
ated with an improved clinical outcome? Termination of AF
could be interpreted as a complete suppression of all AF initiating
and perpetuating mechanisms active ’at that time in that patient’.

However, almost half of the patients (45%) in whom AF has
been terminated return with AT, which is the main limitation of
this approach. This suggests that the initial ablation procedure
results in a permanent modification of the atrial electrophysiologi-
cal substrate such that fibrillation could no longer occur. The
higher incidence of tachycardia recurrence than that reported by
other groups with widespread LA ablation25– 27 may be a proar-
rhythmic consequence of the anatomically disparate electrogram-
guided lesions which are needed to terminate AF, analogous to
the proarrhythmic effect of incomplete PVI5 or linear lesions28,29

in more conventional ablation lesion sets. Surprisingly, 20% of
recurrent ATs occurred at sites that had not been previously tar-
geted for ablation. In the reentrant cases, this may reflect the cre-
ation of critical isthmus regions between ablation targets. For
example, perimitral reentry could be promoted by an isthmus
lying between the lateral aspect of the inferior LA lesion and
anterior aspect of the encircling lesion around the left PVs. The
focal tachycardias may represent non-pulmonary venous triggers
which were not manifest during the index procedure but which
have been previously well described.30

Importantly it should be emphasized that termination of AF was
not a stand-alone endpoint of the ablation approach. Pulmonary
vein isolation and integrity of linear lesions was confirmed or com-
pleted by further ablation as necessary following restoration of
sinus rhythm.

Predictors of atrial fibrillation
termination by ablation
Multivariate logistic regression analysis demonstrates AFCL and
duration of AF as the factors independently associated with AF ter-
mination in the index procedure. In the present study, termination
of AF by catheter ablation is more easily achieved in those patients
with a shorter history of AF, a smaller LA dimension, and a longer
baseline AFCL, measured in the LAA.

The AFCL has been shown to be a clinically useful tool to track
procedural progress and has been shown to prolong prior to AF
termination in both paroxysmal and persistent AF treated by abla-
tion a finding which is further supported by this study. Computer
modelling of human AF has demonstrated it to reflect also the
number of elements participating in the fibrillatory process;31

therefore a shorter AFCL reflects a short refractory period and

higher number of perpetuating activities, both of which are charac-
teristic of long-lasting AF.

Limitations
Although this was a prospective study, with a desired endpoint of
procedural termination, it is impossible to randomize patients to
either termination or non-termination. Additionally, had we
attempted to achieve non-termination this would inevitably have
meant less ablation, but then the problem lies in assessing what
is the procedural endpoint to ensure non-termination. Asympto-
matic recurrences of AF are common and although all patients
underwent regular clinical interview with their referring cardiolo-
gist in addition to attending the ablation centre at prescribed inter-
vals for follow-up and 24 h Holter recording, this is unlikely to be
as effective in detecting all asymptomatic episodes as are longer
recording periods.32 This is an inherent limitation in all AF
studies without implantable devices. However, in a subgroup of
patients with long-term monitoring, surprisingly there were no
asymptomatic recurrences.

Although restoration of sinus rhythm requires long procedures
and extensive ablation with significant damage confirmed by elec-
troanatomical mapping work, a previous study demonstrated
recovery of atrial contractile function in 98% of patients in sinus
rhythm at 6 months follow-up.33

When performing electrogram-targeted ablation, the features
were assessed visually and without the need for electroanatomical
mapping systems with specialized software for detecting fraction-
ation, as this has been shown to be effective in previous studies,
and is seen as the gold standard.15,17,34,35

Lastly, this study did not compare the effect of termination of AF
alone with restoration of sinus rhythm following conversion from
AF to AT as procedural endpoints.

Conclusions
Termination of persistent AF by catheter ablation is associated
with a better long-term clinical outcome than when AF is not
terminated.

Conflict of interest: none declared.
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