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Symptomatic and silent atrial fibrillation recurrences
after pulmonary vein isolation ablation — usefulness of
prolonged 7-day Holter recordings. One-center observation
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Introduction

Atrial fibrillation (AF), especially its paroxysmal form
(paroxysmal atrial fibrillation — PAF), is still the most
common arrhythmia observed in cardiological practice.
It is well known that some diseases may predispose pa-
tients to PAF occurrence — such as hypertension, coro-
nary artery disease, valvular heart disease, congestive
heart failure, pericarditis, thyrotoxic heart disease, sinus
node disease, but also hypokalemia and alcohol overcon-
sumption. However, especially in younger individuals,
arrhythmia may occur without any evidenced disease
or reason. It should be emphasized that up to 30-40%
of episodes are completely asymptomatic (silent atrial
fibrillation), and there are some data indicating that this
form of PAF is especially often observed in patients after
ablation procedures. Cardiac denervation caused by abla-
tion is probably responsible for this phenomenon. These
observations seem to be very important, because cathe-
ter ablation, according to the latest European Society of
Cardiology (ESC) guidelines, has become a preferable and
commonly used method of treatment, especially in young
and highly symptomatic patients with drug refractory
arrhythmia [1]. Some different ablation strategies were
proposed, but pulmonary vein isolation (PVI) is a corner-
stone of AF ablation, nowadays. Unfortunately, recon-
nections of PV-atrium junctions and/or non-pulmonary
localization of AF trigger may be responsible for limita-
tion of the ablation success rate. Absolute effectiveness
of PVl in patients with PAF is still not well known because
studies based on the follow-up using only the clinical
symptoms have a limited value [2, 3]. More precise data
might be obtained with the use of long-term continuous
ECG recordings, e.g. several-day Holter recordings or tele-
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ECG methods. Therefore, the purpose of this study was
to compare results obtained from 1-day and continuous
7-day Holter recordings performed in patients with PAF
in regard to relapses of arrhythmia after PVI.

Aim
We estimated the presence of PAF and the correlation
between symptoms and arrhythmia recurrences.

Material and methods

We prospectively observed 102 highly symptomatic
patients with drug-refractory PAF (at least 2—3 antiar-
rhythmic agents were used in history) or with intoler-
ance of antiarrhythmic drugs, qualified for PVI in the
years 2014-2016. All of these patients were treated by
radiofrequency point-by-point circumferential pulmo-
nary vein ablation. The procedure was performed using
an electroanatomical 3D system: CARTO (Biosense Web-
ster) or EnSite (St. Jude Medical). Rotational angiography
at the beginning of the procedure was performed in all
patients. Ablation was performed with an open-irrigated
tip catheter in all patients. Circular decapolar diagnos-
tic catheters were used to document the isolation of
pulmonary veins in every patient. If the procedure was
performed during atrial fibrillation, after isolation of all
veins, sinus rhythm was restored (pharmacologically or
by electrical cardioversion). At the end of the ablation en-
trance and exit block were documented in all pulmonary
veins. Each patient was followed up every 3 months after
the ablation, for a minimum of 1 year. Holter recordings
were performed 6-9 months (median: 7 months) after
the procedure (continuous 7-days recording, H7) using
the Reynolds Pathfinder 700 system. An episode of PAF
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was diagnosed when the duration was > 30 s. Two PAFs
were regarded as one episode, when the duration of the
sinus rhythm between them was < 30 s. We analyzed
the presence of PAF on the first day of Holter monitoring
(H7F) and in the rest of the recording (H2_7). When a few
episodes were observed in the recording, the first one
was the end point episode. The duration of all episodes
was also calculated. Our patients were asked to maintain
a log of symptoms suggestive of AF, then the individual
AF episode was classified as either symptomatic or as-
ymptomatic.

Statistical analysis

The continuous variables are presented as the mean
+ standard deviation, the categorical variables as the
number or percentage of subjects. Differences were as-
sessed using Student’s t test, while non-normal data
were compared using the Mann-Whitney U test. The nor-
mality of distribution was verified with the Shapiro-Wilk
test. The categorical variables were compared using the
x? test. A p-value of < 0.05 was considered to be statis-
tically significant. All statistical analyses were conducted
using Statistica 12.

Results

Eight patients had recurrence of AF confirmed with
12-lead standard ECG recording during the follow-up —all
episodes were symptomatic. Therefore, further observa-
tion with H7 recordings was performed on the group of
94 patients (64 males, age 55 +10 years, CHA,DS,-VASc
score 1.4 +£1.1, median = 1). Fifty-eight patients (41 males,
age 55 #11 years CHA DS -VASc) 1.4 1.5 median = 1,
B-blocker in 48, amiodarone in 4 patients) were asymp-
tomatic after PVI with no relapse of PAF in standard ECG
as well as in H7 recordings. Forty patients were still symp-

Table 1. Atrial fibrillation episodes in H7 recordings

tomatic, but recurrences of PAF were documented with
H7 recordings only in 36 patients (23 males, age 56 +9
years, CHA DS, -VASc 1.4 £0.7 median = 1, B-blocker in 32
and amiodarone in 5 patients), and in 4 subjects single
premature contractions (atrial and/or ventricular) were
observed during reported symptoms. Symptomatic and
silent patients did not differ in age, gender or treatment
after PVI. All patients had left ventricle ejection fraction
> 50% in echocardiographic examination with no evi-
dence of valvular heart disease, and none had coronary
artery disease.

The occurrence of symptomatic and silent PAF epi-
sodes is given in Table I. Silent PAF was found in 4 pa-
tients on the first day of prolonged ECG recording and in
5 patients during the next days. Symptomatic episodes
were observed in 16 and 11 patients, respectively. Pro-
longation of ECG recording to 7 days improved PAF de-
tection by 80% in the entire population, and by 69% and
125% in symptomatic and silent patients, respectively.
Total time of silent PAF was significantly shorter both in
H7F and H2_7. The precise data of PAF recurrences are
presented in Table II. Five (55.5%) from 9 silent patients
had 2 or more points in the CHA,DS,-VASc score. None of
them had 1 point.

Discussion

The main finding of this study is that prolongation
of ECG recording from standard 24-hour (typical Holter
recording) up to 7 days may improve detection of PAF by
as much as 2-fold. We also found 9 cases of silent PAF
in complete asymptomatic patients. It should be empha-
sized that silent PAF episodes were shorter that symp-
tomatic episodes, but all of them had duration of at least
10 min. No evidence of PAF in asymptomatic patients
allowed for termination of antithrombotic treatment

Parameter 1 day (H7F) Only during 2-6 days 7 days (H7)
(H2_7)

Symptomatic 16 (44.4%) 11 30.6%) 27 (75%)

Silent 4 (11.1%) 5 (13.9%) 9 (25%)

Total number of PAF episodes 20 (55.5%)

16 (44.5%) 36 (100%)

Total time of silent PAF 1.8+2.4h 121453 h p =0.001
Total time of symptomatic PAF 7149 h 59+12 h p =0.001
p = 0.001* p = 0.001*
Symptomatic during PAC/PVC 0 4 4
PAC - premature atrial contraction, PVC — premature ventricular contraction. *P-value for time of PAF silent vs. symptomatic.
Table Il. The PAF recurrences
Variable Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
AF patients 20 5 1 3 2 3 2
Symptomatic/silent 15/4 5/0 1/0 2/1 0/2 2/1 11
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in 8 from 14 patients with a CHA,DS,-VASc score = 1.
Discontinuation of the antithrombotic treatment in 5 si-
lent patients with a CHA DS -VASc score of 2 or more
was impossible.

Prolonged ECG recordings were performed after 6-9
months after the PVI procedure. It is proven that AF epi-
sodes observed during the first months after the differ-
ent types of ablation should not be correlated with lack
of the effectiveness of the procedure-blanking period [4].
The long-term effectiveness of PVI procedures is one of
the most important end-points of many studies. Results
of 24-hour Holter recordings and symptoms of patients
were used in many of them. Scherr et al. [5] analyzed
long-term effectiveness of PVI (one or repeated proce-
dure) in patients with persistent AF. They found that ar-
rhythmia-free survival rates after the last procedure were
89%, 79%, and 63, at 1, 2, and 5 years, respectively. In
our study the effectiveness after the first procedure was
55% during 6-9-month follow-up. Some of our patients
were qualified for the next ablation, but it was not our
point of interest in this study. Moreover, no data on si-
lent AF were given by Scherr et al. A meta-analysis of
13 different studies (1774 patients) [6] showed that the
12-month success rate of a single ablation procedure
was 78%. However, different types of ablation proce-
dures were used in these studies, and there were data on
silent AF as well.

The usefulness of prolonged ECG recordings was re-
ported in 2010 by Dagres et al. [7]. They analyzed data
of 250 patients after AF ablation who underwent 7-day
Holter ECG at 6 months after the catheter ablation. The
recurrence of AF was documented in 30% of patients,
but only 59% of them had arrhythmia in the first day of
ECG monitoring. Similar data are presented in our study,
but we could not discuss silent AF; the percentage of this
form of AF was not given by Dagres et al. The first data on
silent AF can be found in the paper by Hindricks et al. [8].
They prospectively studied a group of 114 patients who
underwent circumferential lesions around the pulmonary
veins — the older method of AF ablation. They assessed
the occurrence of AF episodes 3, 6 and 12 months af-
ter ablation using 7-day Holter recordings. The authors
found that after ablation the number of asymptomatic
AF episodes increased from 5% to 36-38%. In our study
silent AF episodes occurred in 25% of the study group.
Interesting results were presented recently by Nielsen
et al. [9]. They also used 7-day Holter recording to assess
the effectiveness of antiarrhythmics therapy and AF abla-
tion during 5-year follow-up. They analyzed 245 patients
in the ablation arm, but only 227 had 7-day recording;
moreover, 25 patients underwent a second ablation. They
found 91% of patients free of any arrhythmia; they found
the silent form of AF only in 6 patients.

Others studies have reported different proportions be-
tween silent and symptomatic forms of AF, and different
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levels of success of the ablation procedure, as well. Further
studies are necessary to assess the recurrences of silent
AF in patients after PVI or any other ablation method, es-
pecially in those with a CHA DS,-VASc score = 1. Our study
suggests that silent PAF episodes were shorter, which
might explain the lack of symptoms in these patients.

Conclusions

Seven-days Holter monitoring is a helpful tool to as-
sess the efficacy of pulmonary vein isolation in patients
with PAF. Silent episodes of PAF are not very rare in that
population.
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