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groups, whereas the single-procedure success rate was 65% in PersAF
and 82% in PAF (p = 0.03). Of note, in PersAF group, arrhythmia free-
dom rate was not significantly different between those receiving a
single (n = 21) versus double (n = 29) cryo-application. Roughly 11%
underwent a repeat procedure showing, in almost all patients, at least
one PV reconnection. Independent predictors of arrhythmia recurrences
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application strategy. Moreover, this analysis certainly adds further
evidence in the treatment of PersAF patients with Cryo-PVI. Limitations
In the last two decades,we havewitnessed the evolution of radiofre-
quency catheter ablation (RFCA) from an experimental procedure to
a well-established treatment option for many atrial fibrillation (AF)
patients. Pulmonary veins (PV) represent one of the main contributing
drivers, however, several atrial sites and structural remodeling may
play a critical role in the maintenance and perpetuation of the arrhyth-
mia, as long as it progresses to more persistent form [1]. Nevertheless,
PV isolation (PVI) gained widespread consensus, whereas commonly
applied ablation sets (e.g. lines or CFAEs) beyond PVI seem to provide
inconsistent benefit [1].

On these premises, second-generation cryoballoon (CB) ablation has
emerged as an effective and practical approach. It gained the overall
interest of the electrophysiology community due to its excellent success
rate and reproducible results compared to RFCA [2]. Moreover, a favor-
able clinical outcome seems to be achieved not only in paroxysmal
(PAF), but also in persistent AF (PersAF) showing a 60–69% freedom
from arrhythmic recurrences at 1-year follow-up [3,4].

Into this area comes the study byMortsell et al., published in the cur-
rent issue of the Journal [5]. The patient cohort analyzed in this study
was derived from a prospective randomized trial that examined the
use of one versus two CB applications per vein. The aim of the study
was to report the clinical outcome and quality of life (QoL) following
Cryo-PVI in patients with PAF (n=62) and PersAF (n=77). All proce-
dures were performed using the 28-mm CB-Adv requiring touch-up in
4% of cases. Overall complication rate (11%), and phrenic nerve palsies
(3%) were low. Among patients completing the scheduled 12-month
.2018.10.097.
were LA volume index and persistent nature of the arrhythmia.
The authors should be commended on executing this trial, most

importantly for the main finding of this study reporting that a single
cryo-application is equally effective as compared to the routine two-

include the lack of long-term monitoring with event recorders and
the definition of AF history. The latter is not different between the
two groups and the precise time spent in AF has not been reported.
However, these two factors are counterbalanced by the prospective
and randomized nature of the study and do not affect, in my opinion,
the relevance of the findings. Taken in context, these results suggest
that PVI by the means of CB ablation proved to be beneficial in 65% of
treated PersAF patients. Noteworthy, these results compare favorably
with other groups, also regarding the predictors of arrhythmia recur-
rences [3].

Themounting evidence that ‘less ismore’ in PersAF gives us the time
to speculate upon some still unanswered questions regarding the
arrhythmia mechanism and its treatment: Is PVI enough in this patient
population? Is it always PV reconnection the recurrence mechanism
after ablation? Is CB-ablation the technique of choice in this setting?
To date, no definitive conclusions can be drawn, however, as physicians
we have to ask to ourselves if there is a chance to further improve suc-
cess rate. There is substantial evidence that drivers are the leading
mechanisms in AF maintenance and can be revealed using various
approaches [6–8]. Although the anatomic distribution of drivers may
vary according to patients' characteristics, the importance of non-PV
regions in AF maintenance have been demonstrated [6–8]. Drivers
may be located practically everywhere in both atria, however recent
data gathered from randomized and non-randomized studies show
how localized ablation may terminate AF, improving the clinical out-
come [6–8]. However, the driving mechanisms behind PersAF are
poorly known. In this study, repeat PVIs offered little improvement to
the index procedure (from 65 to 69%) thus questioning the role of PV
reconnection as the only mechanism involved in the recurrences. The
higher rate of durable PVI following CB-ablation when compared to
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other techniques, certainly support the use of such a tool, however limi-
tations of this approach include the fact that recurrencesmight still occur
even with persistent isolation. Moreover, a PV reconnection could be
documented also in patients without clinical recurrences, and some
experiences report very high rate of successful ablation without even
approaching the PVs [9]. Furthermore, CB-Adv determines a consider-
able electrical debulking of the LA. By targeting the PV antra, a wide cir-
cumferential cooling area may also provide collateral benefit by ablating
potential local AF contributors (e.g. ganglionic plexi and rotors).

Finally, the LA dimension seems to be an accurate predictor of
arrhythmia recurrence following ablation by indicating advanced struc-
tural remodeling, potentially overcoming the temporal distinction
between paroxysmal and persistent. In fact, this indicator is poorly con-
sidered. If we look from a different perspective the results reported
by Mortsell et al., it may play a relevant role in identifying potential
‘PVI-nonresponders’, destinating those with a significant dilated atrium
to a different strategy according to physician preference. Moreover,
the CB-Adv has recently shown a certain degree of versatility in
targeting extra-PV regions with promising results [10], making this
tool even more attractive than previously thought. On the other hand,
many PersAF patients without significant LA dilation still benefit from
a PVI only strategy.

In conclusion, there are still many uncertainties regarding the most
appropriate treatment of PersAF patients. It is a complex arrhythmia,
and the future success of catheter ablation in this setting resides into
a better knowledge of the underlying arrhythmogenic mechanism to
pursue a definite tailored approach. However, there is an overwhelming
evidence regarding the safety and efficacy of the Cryo-PVI. Therefore,
in the era of evidence-based medicine, the results of this prospective
randomized study arewelcome, confirming this technique as extremely
attractive also in the treatment of PersAF.
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