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Is cardiac magnetic resonance
imaging a game changer in re-
ablation of atrial fibrillation?

We read with interest the article recently pub-
lished by Quinto et al.1 in EP Europace. This ret-
rospective case–control study aimed to analyse
whether using delayed enhancement cardiac
magnetic resonance imaging (DE-CMR) to local-
ize veno-atrial gaps in atrial fibrillation (AF)
redo-ablation improved outcomes during fol-
low-up. From June 2012 to November 2014,
the authors included 35 case patients who
underwent a Re-PVI guided by DE-CMR and 35
control patients who underwent a Re-PVI fol-
lowing the conventional circular-guided ap-
proach without CMR. At 2-year follow-up,
more patients in the DE-CMR-guided group
remained free from atrial arrhythmia compared
with the conventional group.

Firstly, this study closely matches the design
and results of a previous study conducted by the
same team and published in 2014 on 15 cases
compared to 15 control patients.2 The authors
did not specify if these 15 patients are included in
the present analysis, thus limiting the original data
at 20 new case patients. This could be an impor-
tant limitation to acknowledge.

Moreover, the authors explained mainly their
results by technical limitations such as the failure
of a standard circular-catheter to identify the ex-
act location of conduction gap. However, in the
case-group, if isolation had not been achieved by
DE-CMR-guided procedure, further radiofre-
quency applications were applied after mapping
with circular-catheter. This biases interpretation
of the results in the DE-CMR-group, since some
of the DE-CMR-patients have in fact benefitted
from complete PVI thanks to the use of circular-
catheter. Authors did not report the rate of case-
patients needing additional applications which
may represent a limitation.

In addition, only atrial flutter-free survival is
significantly lower in the DE-CMR-guided group.
There is no data reported on these atrial flut-
ters. If these atrial flutter were mostly related
to cavo-tricuspid isthmus-dependent macro-
reentrant arrhythmias, the association between
DE-CMR-strategy and arrhythmia-free survival
would be meaningless, even if statistically signifi-
cant. Indeed, how could then the authors ex-
plain that a procedure, in the left atrium only,

could impact the occurrence of common atrial
flutter.

As underlined by the authors, the case–control
retrospective design exposes to potential unde-
tected biases. Thus, it’s inaccurate to conclude
DE-CMR-strategy is associated with a procedure
time reduction. The absence of a significant reduc-
tion in radiofrequency time, which would be
expected in DE-CMR-group, supports our point.
Moreover, the procedure’s duration remains lon-
ger than that reported in CLOSE-protocol and
higher-power-CLOSE approach (even if including
only first PVI), respectively 161 ± 52, 149 ± 33,
and 82 ± 18 min.3 This difference could be
explained by the systematic use of contact-force-
catheter in recent studies, which was used in less
than one-fifth of patients of the present study.
Given that contact-force-catheter are widely used
nowadays, the results obtained from ablations
performed between 2012 and 2014 seem unlikely
to match our current practice. Considering the
foreseeable expansion of AF ablation indications,
such a reduction in procedure duration would be
welcome, allowing a better meet to the growing
demand.4

All of these elements underline the importance
to develop new tools allowing optimization of pul-
monary veins isolation (PVI). Cardiac magnetic
resonance, by allowing non-invasive identification
of myocardial scar, appears to be a relevant exam-
ination in the future, as well as emerging technolo-
gies such as pulsed-field ablation.5
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Is cardiac magnetic resonance
imaging a game changer in re-
ablation of atrial fibrillation?—
Authors’ reply

We appreciate the Hammache et al. interesting
insights on our recent paper in Europace.1 They
raise a series of interesting concerns and com-
ments that warrant further discussion and
clarification.2

We appreciate their timely comments on
topics that had only been briefly addressed in our
manuscript. Indeed, in a proof-of-concept study,
we previously reported on the feasibility and
acute efficacy of delayed-enhancement cardiac
magnetic resonance (DE-CMR) to re-isolate pul-
monary veins.3 Patients in the present study had
not been included in the original pivotal study.3

Hammache et al. are also concerned on the type
of recurrence after ablation. In our study, a diag-
nosis of recurrent arrhythmia was reached by
mean of 12-lead electrocardiogram (ECG) or 24-
h ECG Holter monitoring. Although the seven
atrial flutter recurrences were labelled as left atrial
flutter by the treating electrophysiologist, the lo-
calization of the macro-reentrant circuit was not
confirmed in an electrophysiological study.
Because potential limitations in ECG interpreta-
tion,4 we felt that further subanalyses based on
flutter origin may be inaccurate and misleading.

The reasons behind a shorter duration of
the ablation procedure in the DE-CMR group
could not be clarified in our study. Certainly,
while we found significant differences in the to-
tal procedural time, this was not the case for
radiofrequency and fluoroscopy time, for which
a clear reduction in the DE-CMR group did not
meet statistical significance. Large inter-individual
variability likely rendered our study underpow-
ered to detect significant differences in each of
these items. Moreover, tasks others than the
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