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Abstract
Background: Better outcome has been suggested for repeat procedures after atrial 
fibrillation (AF) ablation, when recurrence presented as organized atrial tachycar-
dia (OAT) compared to recurrent AF. However, this contradicts the finding of more 
advanced atrial remodeling in patients with OAT recurrence and may be related to 
iatrogenesis by substrate modification during the index procedure. Therefore, we ex-
amined the prognostic significance of the type of recurrent arrhythmia after pulmo-
nary vein isolation (PVI) without additional substrate modification.
Methods: We included 185 patients (88 female, 64 ± 9 years) undergoing repeat 
ablation after index PVI for recurrent OAT (24%) or AF (76%). The recurrence rate, 
arrhythmia-free survival time, and the type of further recurrences were recorded.
Results: There was no difference in the rate and mean time of arrhythmia-free survival 
between patients with OAT versus AF recurrence after the first (49% vs. 52%, p = .72 
and 51.08 ± 6.66 vs. 53.37 ± 4.75 months, p = .54, respectively) and last (60% vs. 58%, 
p = .80 and 63.2 ± 7.04 vs. 61.2 ± 5.32 months, p = .23, respectively) redo procedure. 
AF occurred in the majority of subsequently recurring patients in both groups. No 
significant difference was found in the outcome of redo procedures between patients 
with typical flutter and atypical OAT, but a higher rate of successful rhythm control 
was observed in those with paroxysmal, as compared to persistent AF recurrence.
Conclusion: After a PVI-only index procedure, recurrent OAT is not associated with a 
better outcome of redo procedures compared to recurrent AF. After repeat ablations, 
both groups experience AF as the dominant further recurrence.
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1  |  BACKGROUND

Recurrent arrhythmia after ablation for atrial fibrillation (AF) may pres-
ent as organized atrial tachycardia (OAT) versus paroxysmal or per-
sistent AF. Several authors reported a more favorable outcome of redo 
procedures when the recurring arrhythmia was OAT, as compared to 
recurrent AF.1–4 However, these and other studies also report the con-
flicting finding of more advanced left atrial (LA) remodeling (more di-
lated LA, more persistent AF, older age etc.) in patients with recurrent 
OAT3–5 a factor consistently associated with more recurrences6,7 The 
explanation for this discrepancy may lie in the fact that substrate mod-
ification (linear and/or electrogram-guided ablation) was attempted in 
addition to pulmonary vein isolation (PVI) during the index procedure 
in the above studies. These extra-pulmonary vein (PV) ablations are 
well known for their potential to cause iatrogenic OAT8 and their util-
ity in AF suppression is limited, if any.9 Therefore, some of the patients 
who recurred with OAT might have had their AF controlled by PVI but 
experienced a man-made arrhythmia. If the latter is eliminated during 
a redo procedure, their prognosis can be more favorable than those 
who failed PVI in the first place. It follows that arrhythmia recurrence 
in the form of OAT may have different prognostic implications in the 
case of a PVI-only initial strategy. We investigated the prognostic 
value of the type of recurrent arrhythmia (OAT/persistent and parox-
ysmal AF) after PVI-only on the outcome of repeat ablation.

2  |  MATERIAL S AND METHODS

2.1  |  Study population

In our retrospective study, 185 consecutive patients were included, 
who had redo ablation between January 2009 and December 2019 
to treat recurrence of atrial arrhythmia following an index PVI. For 

comparison, the number of de novo PVI procedures was 1134 during 
the same period. We excluded patients with linear ablation other 
than at the cavotricuspid isthmus (CTI) and those with electrogram-
based ablation at the index procedure. To examine the effect of a 
history of typical atrial flutter, subgroups were created comprising 
those with or without a history of CTI ablation before or during the 
index procedure. Baseline characteristics of the study population 
are shown in Table 1. The study was approved by the institutional 
review board (222/2019-SZTE).

2.2  |  Index procedure

After providing written informed consent, all patients underwent 
antral PVI, without empirical left atrial linear ablation. Ablation of 
the CTI was carried out at the index procedure in patients with 
documented or induced typical atrial flutter. Non-CTI dependent 
atrial macroreentry occurring during the index procedure was 
typically not targeted. Spontaneously occurring non-PV triggers were 
targeted at the discretion of the treating physician. Isoproterenol 
provocation was not routinely performed at the index procedure. 
Radiofrequency (RF) energy was applied with a deflectable, 
open-irrigated catheter, using a point-by-point technique around 
ipsilateral PVs. Ablation at the inter-PV carina was not part of the 
lesion set. Adenosine testing after PVI was typically not performed. 
The procedures were guided by intracardiac echocardiography and a 
real-time, 3D non-fluoroscopic navigation system (NavX or CARTO). 
The mapping system was used to create a left atrial shell and in the 
placement and titration of ablation lesions. However, mapping of 
left atrial voltage was not routinely performed. A circular mapping 
catheter was used for the recording of PV potentials and the 
verification of the isolation. Complete isolation of all the PVs after a 
30-min waiting period was the endpoint of the procedure.

Type of initial atrial fibrillation Paroxysmal Persistent p

Number of patients 90 95

Male (%) 49 56 .671

Ejection fraction (%) 63.16 ± 7.48 61.70 ± 8.01 .208

Left atrial AP diameter (mm) 43.99 ± 5.83 46.57 ± 6.58 .007

Time to recurrence after index PVI (months) 16.44 ± 15.02 17.11 ± 12.93 .742

Follow-up time after last redo (months) 40.97 ± 26.72 32.97 ± 21.14 .026

Age (years) 63.82 ± 9.25 64.73 ± 8.07 .479

Hypertension (%) 72 75 .754

Diabetes mellitus (%) 12 14 .513

Ischemic heart disease 11 11 .309

CHADS-VASc score 1.80 1.81 .957

Recurrent OAT (%)/AF(%) 27/73 22/78 .470

Gap-related OAT (%) 9 2 .053

Abbreviations: AF, atrial fibrillation; OAT, organized atrial tachycardia; PVI, pulmonary vein 
isolation.

TA B L E  1 Comparison of patients with 
paroxysmal and persistent AF before 
index PVI.
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2.3  |  Follow-up

Patients had follow-up visits 3 months, 6 months, and 1 year after 
the index procedure, and yearly thereafter. Symptom status, 12-lead 
ECG, 24-h or 1-week Holter ECG, and transtelephonic ECG were 
used for assessing AF recurrence. Asymptomatic recurrences were 
sought by 1-week Holter monitoring at least 6 months after the pro-
cedure. Recurrences were defined as any atrial arrhythmia lasting 
more than 30 s. Recurrent AF was defined by irregularly irregular 
R-R intervals, absence of distinct P waves, and irregular atrial ac-
tivations on surface and/or intracardiac ECG. OAT was defined by 
regular atrial activation and fixed or regularly irregular RR inter-
vals. Patients who experienced both recurrent OAT and AF during 
follow-up after the index procedure were enrolled in the AF recur-
rence group. The same categorization was used when analyzing the 
type of recurrence after redo procedures. The mechanism of OAT 
was determined during the redo procedure, except for patients with 
ECG-documented typical flutter undergoing empirical CTI ablation 
in sinus rhythm. Paroxysmal arrhythmia was defined by termination 
spontaneously or by cardioversion within 7 days. Patients with per-
sistent AF had sustained arrhythmia lasting >7 days.

2.4  |  Redo ablation

All redo procedures were performed due to recurrent arrhythmia at 
least 3 months after the index ablation.

In patients with recurrent AF, reconnected PVs were reisolated 
similarly to the index procedure. Pharmacologic stimulation using 
isoproterenol infusion (3–20 μg/min) to disclose non-PV triggers and 
subsequent extra-PV ablation were executed mostly in cases where 
minimal PV reconnection was found, at the discretion of the operator. 
No empirical linear ablation was performed.

In case of documented, recurrent OAT if the patient presented in 
sinus rhythm, programmed atrial stimulation (with up to 3 extrastim-
uli and two drive cycle lengths, without isoproterenol) was performed 
for arrhythmia induction. Alternatively, if the ECG documentation of 
the clinical arrhythmia was characteristic of typical flutter (counter-
clockwise CTI dependent atrial flutter) empirical ablation of the CTI 
was performed in sinus rhythm, and the induction protocol was per-
formed afterwards.

If the patient presented with ongoing OAT, entrainment pacing 
was performed first at the CTI. If CTI-dependent flutter was diag-
nosed, linear RF ablation of the CTI was carried out. When the atrial 
flutter terminated and bidirectional CTI block was achieved, induction 
was attempted by programmed stimulation to reveal further atrial 
arrhythmias. For non-CTI-dependent flutter, activation mapping 
with an electroanatomic (EA) mapping system (CARTO 3, Biosense 
Webster, Diamond Bar, CA, USA) and further entrainment mapping 
was used to delineate the arrhythmia circuit. A non-CTI-dependent 
atrial flutter was defined as gap-related when activation mapping 
suggested an origin around PV ostia, and entrainment pointed to par-
ticipation of reconnected PV myocardial sleeves, at least two gaps 

in the previously placed PVI ring were demonstrated: one serving 
as an entrance, the other as an exit to electrical activation, and the 
flutter terminated during ablation of one of the gaps. Other non-CTI-
dependent flutters were targeted by linear RF lesions, connecting 
electrically silent regions (spontaneous or previous ablation scar or 
mitral annulus). Linear ablation was considered successful after ter-
mination of the ongoing arrhythmia and demonstration of conduction 
block across ablation lines by pacing close to the line and observing 
an activation detour on the opposite side. The latter was the endpoint 
of empirical ablation in the case of non-inducible OAT.

2.5  |  Subsequent follow up, study end points

Follow-up after a redo procedure followed the same protocol as 
after the index PVI. The primary end point of this study was freedom 
from recurrent atrial arrhythmia and recurrence-free survival time 
after the last redo ablation, without antiarrhythmic drugs (AAD). The 
secondary end point was successful rhythm control, defined as lack 
of recurrence on or off AADs.

2.6  |  Statistical analysis

Baseline characteristics of the study population with discrete and 
continuous variables were compared with chi-square test and inde-
pendent samples t-test, respectively. Recurrence rates in different 
groups of the study population were compared with chi-square test, 
while Kaplan–Meier curve and log-rank analysis were applied to 
evaluate recurrence-free survival time.

3  |  RESULTS

The indication for the index procedure was paroxysmal AF in 90 
(48%) patients, and persistent AF in 95 (52%) patients. Twenty-two 
patients (12%) had a history of non-PV ablation before the index 
procedure (CTI in 15, AV nodal slow pathway in 4 and focal atrial 
tachycardia ablation in 2 patients).

During the index procedure, only PVI was performed in 152 
(82%) patients. All PVs were successfully isolated. Additional cavo-
tricuspid isthmus (CTI) ablation was carried out in 30 (16%) cases, 
superior vena cava (SVC) isolation in 2 (1%), focal LA ablation in 3 
(2%), and AV nodal slow pathway ablation in 1 (0.5%) case.

Among the 185 patients, only OAT recurrence was recorded in 
45 (24%), and AF in 140 (76%) cases. Patients who had recurrent 
AF and OAT as well were enrolled in the AF group. Recurrent AF 
was paroxysmal in 100 (71%) and persistent in 40 (29%) patients 
(Table 1). Recurrent arrhythmia was persistent and still ongoing at 
the beginning of the redo ablation in 27 of 45 (60%) patients in the 
OAT group.

Baseline parameters did not differ significantly between patients 
with OAT or AF recurrence, except OAT patients had a shorter time 
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to recurrence after index PVI (Table 2). Minimum follow-up time was 
1 year; mean follow-up time was 37 ± 24 months.

All patients had at least 1 redo and 23 (12%) underwent multi-
ple repeat ablations after the initial PVI. The maximum number of 
redo procedures was 4. The first redo ablation was performed after 
503.5 ± 418.4 days from the initial procedure.

Reconnection of PVs was documented during the first redo 
ablation in 168 patients (90%), 37/45 (82%) in the OAT group and 
131/140 (94%) in the AF group (p = .022). Both left and right PVs 
were reconnected in 91 (54%), only left PVs in 25 (15%) and only 
right PVs in 52 (31%) cases. In the 23 patients who underwent a sec-
ond redo ablation, reconnection was detected in 11 (48%); 4 out of 
9 OAT patients (44%) and 7 out of 14 AF patients (50%) (p = .79). 
In eight patients, left and right PVs were both reconnected; in two 
cases reconnection was observed in the left, and in one patient in 
the right PVs. Recurrent PV reconnection was detected in only two 
of eight (25%) subsequent redo procedures, in one case on both 
sides and in the other the left PVs were affected.

Among patients without PV reconnection, eight (43%) were from 
the OAT group. In these cases, ablation of the OAT was attempted. 
In one case, AV nodal reentry was also inducible, and the slow path-
way was ablated. The remaining nine patients without PV reconnec-
tion were from the AF group. The ablation targets were ongoing (one 
patient) or induced (two patients) CTI-dependent flutter, inducible 
left atrial OAT (two patients), and complex electrograms (in the rest).

3.1  |  The success of the first redo ablation in the 
OAT and AF recurrence groups

No significant difference was observed in the success rate after 
the first redo ablation between OAT and AF groups (49% vs. 52%, 
p = .72) (Figure  1). Also, recurrence-free survival time was not 

different between groups (51.08 ± 6.66 vs. 53.37 ± 4.75 months, 
p = .54). Moreover, the majority of recurring patients after the first 
redo ablation had recurrent AF during further follow-up in both 
groups (71% and 82% of recurrences in the OAT and AF groups, 
respectively, p = .26).

3.2  |  The success of multiple redo ablations

No significant difference was observed between OAT and AF groups 
in the rate of recurrence-free patients after the last redo procedure 
(60% vs. 58% p = .80), in the success of rhythm control (84% vs. 85%, 
p = .93) and in mean recurrence-free survival time (63.2 ± 7.04 vs. 
61.2 ± 5.32 months, p = .23) (Figures 1 and 2C).

Recurring patients after the last procedure had AF in 95% and 
92% in the OAT and AF groups, respectively (p = .32).

3.3  |  Subgroup analyses

Separate analyses were conducted for patient groups with initially 
persistent and paroxysmal AF. In the subgroup of 95 patients with 
persistent AF before the index PVI, recurrence was OAT in 21 (22%) 
cases, AF in 74 (78%) cases, with 34 (46%) having recurrent persis-
tent AF among the latter. In this subgroup, no significant difference 
was observed between those with OAT as compared to those with 
AF recurrence in the success rate after the first (43% vs. 42%, re-
spectively, p = .94) or last redo procedure (57% vs. 47%, respectively, 
p = .43), and the rate of successful rhythm control (81% vs. 76%, re-
spectively, p = .61) (Figure 2B). In the subgroup undergoing index PVI 
for paroxysmal AF, there was also no difference in the primary or 
secondary outcome measures between patients with OAT versus AF 
recurrence (all p > .1) (Figure 2C).

Type of recurrent arrhythmia OAT AF p

Number of patients 45 140

Male (%) 49 54 .584

Ejection fraction (%) 61.95 ± 8.33 62.55 ± 7.61 .661

Left atrial AP diameter (mm) 44.95 ± 5.79 45.45 ± 6.52 .661

Rate of persistent AF before index PVI (%) 53 47 .470

Time to recurrence after index PVI (months) 11.51 ± 8.83 18.48 ± 14.86 <.001

Follow-up time after last redo (months) 44.45 ± 27.55 34.39 ± 22.70 .029

Age (years) 64.60 ± 9.90 64.19 ± 8.25 .800

Hypertension (%) 69 75 .419

Diabetes mellitus (%) 13 13 .934

Ischemic heart disease (%) 15 9 .240

Mean CHADS-VASc score 1.73 1,48 .677

PV-reconnections at 1. redo ablation (%) 82 94 .022

Mean number of ablations 1.267 1.136 .126

Abbreviations: AF, atrial fibrillation; OAT, organized atrial tachycardia; PVI, pulmonary vein 
isolation.

TA B L E  2 Comparison of patients with 
OAT and AF recurrence.



    |  5 of 8RIESZ et al.

Subgroup analysis showed a higher rate of OAT versus AF recur-
rence in patients with a history of CTI ablation, compared to those 
without such a history (36% vs. 20%, p = .024). However, OAT versus 
AF recurrence was not predictive of the success of first or subse-
quent redo procedures in either of the subgroups (ie. patients with 
and without a prior history of CTI ablation, all p > .1).

3.4  |  Impact of OAT and AF type on success of 
redo procedures

Among 45 patients with only OAT recurrence after index PVI, the 
arrhythmia was categorized as CTI-dependent flutter in 18 patients 
(40%). CTI ablation was successfully performed in all of them. The 
other 27 (60%) patients were diagnosed with atypical OAT. The most 
common arrhythmia mechanisms in this group were: roof-dependent 
left atrial flutter (25%), targeted by roof line ablation; perimitral flutter 
(21%), treated by anterior (50%) or posterior (50%) mitral line ablation; 
and gap-related flutter (18%) treated by redo PVI. The acute success of 
non-CTI dependent flutter ablation was 80%. Five (18%) patients also 

had focal atrial tachycardia successfully ablated. Altogether, 8 (17%) 
patients had multiple OATs targeted during the redo procedure.

Comparing only the successful recurrent OAT ablations with redo 
ablation for AF recurrence, the success rate (56% vs. 51%, p = .71, re-
spectively) and the rate of successful rhythm control (89% vs. 85%, 
p = .36, respectively) did not show a significant difference. On the 
other hand, when OAT ablation was acutely unsuccessful, the progno-
sis tended to be worse than after successful OAT ablation (25% vs. 68% 
success, p = .026 and 63% vs. 89% ultimate rhythm control, p = .059).

There was no significant difference in the rate of recurrence-
free patients and successful long-term rhythm control between CTI-
dependent and atypical OAT (61% vs. 41%, p = .18 and 78% vs. 89%, 
p = .35, respectively). Recurrence-free survival time did not show a 
difference either (50.55 ± 8.37 vs. 47.9 ± 9.4 months, respectively, 
p = .717).

Gap-related OAT tended to be more common in patients with 
paroxysmal AF before index PVI (Table 1). In this subgroup, the suc-
cess rate after the last redo was numerically, but non-significantly 
higher in patients with gap-related OAT, compared to other OAT 
(83% vs. 56%, p = .22).

F I G U R E  1 Rate of recurrence-free patients (shaded rectangles) in different groups. AF, atrial fibrillation; OAT, organized atrial 
tachycardia; PVI, pulmonary vein isolation.

F I G U R E  2 Recurrence-free survival after last redo ablation. (A) All patients. (B) Patients with persistent AF at initial PVI. (C) Patients with 
paroxysmal AF at initial PVI. AF, atrial fibrillation; OAT, organized atrial tachycardia.
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The success of redo procedures was higher in patients who had 
undergone the index PVI for paroxysmal AF, as compared to per-
sistent AF after the first (61% vs. 42%, p = .01), and after the last 
redo ablation (68% vs. 48%, respectively, p = .012). Ultimate rhythm 
control was also achieved more frequently (93% vs. 77%, p = .002).

The difference in success rate of redo procedures and recurrence-
free survival did not reach statistical significance between patients 
with paroxysmal versus persistent AF recurrence after index PVI (56% 
vs. 43%, p = .14 and 58.83 ± 5.58 vs. 28.9 ± 4.69 months, respectively, 
p = .093), but paroxysmal AF recurrence was associated with a higher 
rate of successful rhythm control (92% vs. 68%, p < .0002) (Figure 1).

4  |  DISCUSSION

In this retrospective, observational study, we evaluated consecu-
tive patients undergoing repeated catheter ablation after index PVI 
and investigated the prognostic significance of recurrent organized 
atrial tachycardia (OAT) versus recurrent AF. The main findings of 
this study are twofold:

1.	 Organized atrial tachycardia as recurrent arrhythmia after a 
PVI-only index procedure does not portend improved effec-
tiveness of first and subsequent redo procedures, as compared 
to recurrent AF.

2.	 Further follow-up after redo procedures discloses AF in the ma-
jority of recurring patients, independently from whether they had 
OAT or AF recurrence after index PVI.

Our findings contradict previous studies that showed improved 
effectiveness of redo procedures in the case of OAT. These reports 
themselves are in conflict with publications showing more advanced 
atrial remodeling in patients who experience OAT recurrence after 
PVI, as compared to those with recurrent AF.5,10–12

4.1  |  Is OAT recurrence after PVI “road to sinus 
rhythm”13?

Post-PVI OAT may seem a more attractive target for repeat 
ablation, due to the possibility of straightforward characterization 
of the mechanism and selection of ablation strategy during redo 
procedures. In contrast, recurrent AF after PVI may be more difficult 
to deal with—especially when PVs are found to be durably isolated—
owing to the lack of an established ablation strategy beyond PVI. The 
question remains, however: do the above considerations translate 
into a more favorable outcome of redo procedures performed for 
recurrent OAT, compared to recurrent AF?

In a recent large retrospective study, noninvasive measures of 
atrial remodeling were found to be strongly associated with incident 
OAT after AF ablation.10 Magnetic resonance detection of advanced 
atrial cardiomyopathy was shown to be associated with OAT recur-
rence after AF ablation.5 High-density voltage mapping studies have 

shown increased low-voltage areas in patients with OAT recurrence 
as compared to those with recurrent AF.11,12 Adverse remodeling 
and scarring (manifest in low-voltage) are the most important pre-
dictors of failure of AF ablation.14

Surprisingly, however, several studies have reported a better 
prognosis of post-AF ablation OAT, compared to recurrent AF.1–4 
This finding is even more unexpected in light of the fact that patients 
with recurrent OAT in the same studies were generally older and 
had more dilated LA and more persistent AF before index ablation, 
compared to those with recurrent AF.3,4

4.2  |  How can the contradiction be resolved?

Apart from advanced remodeling, another consistent predictor of 
OAT recurrence after AF ablation is the performance of linear abla-
tion at the index procedure.2 It has been shown to be an independent 
predictor of atypical flutter recurrence.5,8,10 More OAT recurrence 
was noted with linear ablation added to PVI in randomized stud-
ies.15,16 Furthermore, mapping has shown that the majority of mac-
roreentrant OAT after AF ablation involves gaps in prior ablation 
lines.16–18 Recurrent atypical flutter may be considered an iatrogenic 
arrhythmia in this regard.16,19 In our series, the only iatrogenic ar-
rhythmia was related to PVI: gap-related flutter after PVI-only index 
procedures. This particular arrhythmia, seen primarily in paroxysmal 
AF patients, differs from remodeling-driven OAT and becomes less 
important with better technology producing durable PVI.

Thus, the discrepancy in studies showing better outcomes in the 
case of OAT recurrence despite more advanced atrial remodeling may 
be resolved by the following. A variable percentage (60%–100%) of pa-
tients in these studies underwent linear ablation and/or electrogram-
based ablation beyond PVI at the index procedure.1,2,4 Some of them 
would have done well with PVI only, but developed iatrogenic OAT 
from extra-PV ablation. If those postablation OATs could be eliminated 
during a redo procedure, the patient—who has been kept AF-free by 
PVI—will be free of recurrence. From this scenario, a better prognosis 
with postablation OAT might be erroneously inferred.

Also suggestive of the proarrhythmic potential of extra-PV 
substrate modification is the higher proportion of OAT recurrence 
in these studies (46–58%1,2 with typical flutter included, 30–38% 
atypical flutter only3,4), compared to ours (10% typical, 15% atypical 
flutter).

According to the present study, when the index procedure is con-
fined to PVI-only, recurrent OAT does not portend a better progno-
sis compared to recurrent AF, supporting the assumption that linear 
ablation and/or electrogram-based ablation at the index procedure 
influence the results of previous studies.

4.3  |  Persistent versus paroxysmal AF patients

We found no difference in terms of the prognostic implications 
of OAT versus AF recurrence between patients with persistent 
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or paroxysmal AF. OAT recurrence may be more straightforward 
to target during a redo procedure, but this is counteracted by its 
association with advanced atrial remodeling, especially in patients 
with persistent AF. In paroxysmal AF patients, structural remodeling 
may play less of a role, but recurrence of both OAT and AF after 
PVI is more commonly gap-related.20 For them, repeat PVI offers an 
equally effective treatment independent of whether their recurrence 
presents in the form of OAT or AF.

4.4  |  High rate of recurrent AF after redo

The other important finding of our study is that most recurring pa-
tients after redo ablation experience AF, even if the justification for 
the redo procedure was postablation OAT.

Our patients did not undergo empirical substrate modification 
during the index PVI or subsequent redo procedures, and only clini-
cal macroreentry was targeted. In this type of population—with less 
propensity for iatrogenic OAT—those that continue to have further 
recurrences after redo tend to have AF (also) during long-term fol-
low-up, even if they had only OAT after the index PVI.

4.5  |  Limited success in the management of 
postablation OAT

Others have also shown a high rate of AF recurrence after left atrial 
macroreentrant tachycardia ablation.21 On the other hand, recurrent 
atrial tachycardia is also common after procedures targeting 
postablation OAT: despite using ultra-high-density mapping, a 
significant recurrence rate (26% and 46%) was registered in two 
contemporary studies.22,23 As seen in our series, acute procedural 
failure of post-PVI OAT ablation further compromises the outcome 
of redo procedures. Technological progress likely will change this yet 
unfavorable prognosis.

4.6  |  Limitations

The findings of our study should be interpreted considering all the in-
herent limitations of a single center, retrospective dataset. Index pro-
cedures were done in an era of less advanced technology, resulting in 
low durability of PVI. However, we observed no difference in the out-
come of patients with OAT versus AF recurrence even after multiple 
procedures, when the rate of reconnected PVs in the total population 
was likely very low. Our observed frequency of PV reconnection was 
very similar to previous studies exploring the prognostic significance 
of the type of arrhythmia recurrence: they report on average 86% in 
patients with recurrent OAT and 97% in those with recurrent AF.1,3,4 
Therefore, this cannot account for the observed difference from these 
studies, but rather their adding extra-PV ablation is likely to be respon-
sible. Better tools to produce more durable PVI and linear lesions may 
change the outcome of redo procedures in the future.

Further limitation of this study is that the connection between 
structural remodeling and OAT or AF recurrence could not be stud-
ied due to the lack of systematic voltage or substrate mapping data 
during index and redo procedures.

5  |  CLINIC AL IMPLIC ATIONS

The view of post-AF ablation OAT being a “road to sinus rhythm” has 
developed over the years,1,13 despite data showing more advanced 
atrial remodeling in these patients.3,4,10–12 This assumption can lead to 
undue expectations and drive serial redo procedures for patients with 
recurrent OAT. When the index procedure is confined to PVI-only, our 
results show similar success rate compared to persistent AF recurrence 
and point to a possible iatrogenic nature of OAT in previous studies.

These findings have important implications for shared decision 
making with patients who experience recurrence after initial PVI.
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