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CLINICAL STUDY

Occurrence of symptoms after catheter ablation of atrial 
fi brillation
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Gladisova K, Sasov M, Hatala R
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ABSTRACT
OBJECTIVES: The aim of our study was to verify the effi ciency of catheter ablation of atrial fi brillation (CA AF) 
according to the “atrial fi brillation (AF) burden“(time spent in AF) and symptoms related to AF.
METHODS: We retrospectively analysed a selected set of 133 patients with atrial fi brillation (81% men, 19% 
women) who underwent an invasive therapy in the form of CA AF and at the same time had an implanted long-
term ECG loop recorder (Reveal XT) in a period of eight years. We investigated AF burden and objective symp-
toms of AF by data obtained from a long-term implantable ECG loop recorder. Subjective symptoms related to 
AF were identifi ed during outpatient controls.
RESULTS: Firstly, our results demonstrate for the fi rst time a clinically relevant increase in the occurrence of 
asymptomatic episodes of AF after CA AF. Secondly, when analysing AF symptoms and AF burden at the same 
time, CA AF in terms of reduction of symptoms and shortening the time in AF had a better effect in patients un-
dergoing 1 procedure (CA AF) compared to patients undergoing repeated procedures (re CA AF).
CONCLUSION: The increase in the occurrence of asymptomatic episodes of AF is of considerable importance 
both for the clinical evaluation of ablation effi cacy and for individualized clinical management of patients, espe-
cially with respect to antithrombotic therapy (Fig. 10, Ref. 19). Text in PDF www.elis.sk.
KEY WORDS:atrial fi brillation, symptoms of atrial fi brillation, atrial fi brillation burden, catheter ablation of atrial 
fi brillation, continuous ECG monitoring.
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Introduction

Atrial fi brillation (AF) is a cardiac arrhythmia with a high 
prevalence in the population and its incidence increases with age 
(1, 2, 3). Catheter ablation of atrial fi brillation (CA AF) is an ef-
fective non-pharmacological treatment, which is used primarily 
for the treatment of AF in symptomatic patients with paroxys-
mal AF, with minimal structural heart disease in cases of resis-
tance to antiarrhythmic therapy and patient preference. In line 
with the latest recommendations CA AF is assessed in the class 
IA indication when performed by an experienced physician (4). 
Continuous ECG monitoring is a valuable tool for assessing the 
exact duration of atrial fi brillation and at the same time for the 
objective evaluation of symptoms related to AF. European Heart 
Rhythm Association (EHRA) uses a scoring system (named also 
EHRA) that assesses symptoms attributable to AF and response 

to therapy in terms of restoration of sinus rhythm or ventricular 
rate control (5). 

AF is dangerous, because it can run as “silent AF“, that is AF, 
which is asymptomatic. An asymptomatic AF is a frequent condi-
tion that can be found in up to 50 % of evaluated patients and also 
in patients with a history of symptomatic atrial fi brillation (6, 7, 8) 
This applies especially to patients suffering from paroxysmal AF in 
whom sustained asymptomatic AF occurs far more frequently than 
symptomatic AF (9) Patients who presented themselves as highly 
symptomatic of AF before catheter ablation of atrial fi brillation 
had a greater amount of asymptomatic episodes of AF after the 
procedure and this fact was rated as an improvement in “quality of 
life“ by the patients (10, 11, 12, 13) On the other hand, repetition 
of AF with the “AF burden“ (time spent in AF) lasting more than 
12 hours over 3 months is not associated with improvements in 
quality of life. Moreover, symptomatic early return of AF predicts 
the return of AF independent of the type of treatment used (14)

The aim of our study was to assess the effectiveness of CA 
AF in terms of reduction of AF duration and symptoms related to 
AF by a retrospective analysis in a selected Slovak population of 
patients who underwent at least one CA AF and were implanted 
with a long-term ECG Holter monitor at the same time.

We enrolled 133 selected patients (55 ± 9 years at the time of 
the fi rst catheter ablation of atrial fi brillation – CA AF 1) (81% 
males, 19 % females) hospitalized at the Department of arrhythmias 
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and pacing of the National Institute of Cardiovascular Diseases in 
Bratislava from October 2005 to January 2014. CA AF was per-
formed as described elsewhere in detail and we used circumferen-
tial ablation (which has proven to be more effective than segmental 
ostial catheter ablation) of pulmonary veins with additional linear 
lesions when appropriate (15, 16, 17) The patients’ data were gained 
retrospectively from the hospital information system acquired dur-
ing hospitalization, from subsequent outpatient monitoring and the 
specifi c interrogation programmer to long-term ECG loop recorder.

Descriptive statistics was used to analyse data. Continuous 
variables were described as mean value and standard deviation and 
discrete variables by chi-square test. Results are stated in graphs 

mainly as a percentage of a group of patients. Patients whose data 
were not available at the time of the study have been excluded. 

Firstly, we studied the distribution of patients according to AF 
related symptoms before and after CA AF (or re CA AF- repeated 
CA AF, where appropriate). Patients were labelled as follows: 
highly symptomatic (EHRA III), mildly symptomatic (EHRA II) 
and asymptomatic (EHRA I). All patients presented themselves as 
highly symptomatic prior to CA AF. With an increasing number of 
procedures the number of highly symptomatic patients decreased 
in favour of mildly symptomatic patients and especially asymp-
tomatic patients (11) documented the same results (Figs 1 and 2).

Secondly, all patients were divided according to the value of 
their last AF burden assessed after CA AF into two groups: AF 
burden > 0.1 % and AF burden ≤ 0.1 %. Afterwards patients in 
those groups were subdivided into groups of highly symptomatic 
patients (EHRA III), oligosymptomatic patients (EHRA II) and 
asymptomatic patients (EHRA I). Patients with AF burden > 0.1 %
and patients with AF burden ≤ 0.1 % were represented about 
equally. Comparing a group of patients with AF burden > 0.1 % 
and patients with AF burden ≤ 0.1 % on the basis of symptoms 
associated with AF, we found that in a group of patients with AF 
burden ≤ 0.1 % no patient was highly symptomatic and most 
patients were represented in the EHRA class I (Figs 3, 4 and 5). 

Thirdly, we divided the patients into two groups: patients 
undergoing one procedure (1 CA AF) and patients undergoing 
repeated procedures (re CA AF (≥ 2 CA AF)) and those patients’ 
groups were evaluated according to the symptoms and AF burden 
before and after the procedure (procedures).

Fig. 1. Symptoms of AF patients undergoing CA AF before and after 
the procedure (s) (EHRA – evaluation of symptoms related to AF).

Fig. 2. Symptoms of AF patients undergoing CA AF before and after 
the procedure (s) – detail (CA AF 1 – the fi rst procedure of catheter 
ablation of atrial fi brillation, CA AF 2 – the second procedure of cath-
eter ablation of atrial fi brillation, CA AF 3 – the third procedure of 
catheter ablation of atrial fi brillation, CA AF 4 – the fourth proce-
dure of catheter ablation of atrial fi brillation) (EHRA – evaluation of 
symptoms related to AF).

53%

Fig. 3. Distribution of patients based on the value of the last AF bur-
den (NA – not available).

20%16%

Fig. 4. Distribution of patients with AF burden > 0.1 % according to 
their last symptomatology (EHRA – evaluation of symptoms related 
to AF, NA – not available).
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In the group of patients undergoing a single procedure patients 
in groups EHRA III and with AF burden > 0.1 % and EHRA III and 
AF burden ≤ 0.1 % were the most represented ones before the pro-
cedure. After the procedure the most represented were the patients 
in EHRA I and AF burden ≤ 0.1 %, thereafter in group EHRA II with 
AF burden > 0.1 % and in group EHRA I with AF burden > 0.1 %, 
respectively. Patients undergoing a single procedure were compared 
to patients in the work by Tondo (18). Patients in the presented study 
were selected based on the same inclusion criteria (implantation with 
a long-term ECG Holter monitor and undergoing one CA AF) and 
were divided into two groups. One group represented patients with 
recurrence of AF and the second AF patients without recurrence. 
For comparison purposes of our and Tondo‘s work, we compared 
patients with one recurrence in Tondo’s study with patients with 
value of AF burden > 0.1 % in our study. Next we compared patients 
without any recurrence in Tondo’s study to patients with AF burden 
≤ 0.1 % in our study. The overall rate of the decline in symptoms 
after the procedure in the study was signifi cant (from 82 % before to 
44 % after the procedure) with reaching the same result in our study 
(from 90 % to 43 %). In a more detailed analysis, we also found simi-
lar results. There were 54 % of symptomatic patients with a single 
recurrence of symptoms in Tondo’s study (compared to 34 % in our 
group), 46 % of asymptomatic patients (compared to 17 % in our 
group), in Tondo’s study in the group of patients without recurrence 
29 % of patients were symptomatic (compared to 9 % in our group). 

Evaluation of the second group: In the group of patients un-
dergoing two or more performances we documented the highest 

8%

Fig. 5. Distribution of patients with AF burden ≤ 0.1 % according to 
their last symptomatology (EHRA – evaluation of symptoms related 
to AF, NA – not available).

10%

Fig. 6. Distribution of patients with one CA AF according to the AF 
symptoms and AF burden before the fi rst CA AF (EHRA – evaluation 
of symptoms related to AF, NA – not available).

12%

Fig. 7. Distribution of patients with one CA AF according to the AF 
symptoms and AF burden after the fi rst CA AF (EHRA – evaluation 
of symptoms related to AF, NA – not available).

74%

Fig. 8. Distribution of patients with ≥ 2 CA AF according to the AF 
symptoms and AF burden before the fi rst CA AF (EHRA – evaluation 
of symptoms related to AF, NA – not available).

35%

Fig. 9. Distribution of patients with ≥ 2 CA AF according to the AF 
symptoms and AF burden after the fi rst CA AF (EHRA – evaluation 
of symptoms related to AF, NA – not available).

8%

Fig. 10. Distribution of patients with ≥ 2 CA AF according to the AF 
symptoms and AF burden after the last CA AF.
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proportion of patients with EHRA III and with AF burden > 0.1 %, 
followed by EHRA III and AF burden ≤ 0.1 % before the fi rst CA 
AF. In the mentioned group of patients we observed a decrease in 
the number of patients with EHRA III and AF burden > 0.1 % and 
increase in the number of patients with EHRA II and AF burden > 
0.1 % after the fi rst CA AF. After the last realized procedure (CA 
AF) (2 and more realized procedures) the number of patients with 
EHRA I and AF burden ≤ 0.1 % and at the same time EHRA I and 
AF burden > 0.1 % increased. 

On the basis of these results we can conclude that in the group 
of patients undergoing a single procedure the number of highly 
symptomatic patients (EHRA III) and the duration of AF burden 
were reduced signifi cantly. 

In a group of patients undergoing repeated procedures the 
reduction in the number of patients presenting themselves with 
signifi cant symptoms (EHRA III) was signifi cant when compared 
to data before the fi rst procedure, but a signifi cant reduction in the 
duration of AF (AF burden > 0.1 %) is not present at the same time. 
If a given group of patients underwent a repeated procedure, we 
observed a progression in the withdrawal of symptoms (increas-
ing the proportion of patients in group EHRA I) and reduction of 
the duration of AF (AF burden ≤ 0.1 %) 

When comparing the fi nal effect of the procedure (one CA AF 
vs. repeated CA AF) in our group of patients, we observed a better 
effect of treatment for patients undergoing 1 procedure in terms 
of symptom relief and reduction of AF burden. This phenomenon 
in our work can be explained by the fact that in our patient popu-
lation, patients undergoing repeated procedures are patients with 
longer duration of AF (higher percentage of AF burden) and pa-
tients with a higher incidence of persistent AF history. 

The advantage of long-term ECG monitoring in our study was 
the ability to detect and monitor patients who are at risk, particu-
larly patients who are asymptomatic (EHRA I) and have an AF 
burden > 0.1 %. This advantage was with exception for the limita-
tion of poor patient compliance in evaluating an exact follow-up 
documented also by Vasamreddy CR (19) (Figs 6, 7, 8, 9 and 10).

We conclude that CA AF is an effective non-pharmacological 
method of reducing AF burden and patient’s symptoms related to 
AF at the same time. 

Learning points

CA AF is an effective non-pharmacological treatment, which 
is used primarily for the treatment of AF in symptomatic patients 
with paroxysmal AF, with minimal structural heart disease in cases 
of resistance to antiarrhythmic therapy and patient preference. 

The increase in asymptomatic episodes of AF after CA AF is 
clinically relevant.

The advantage of long-term ECG monitoring is the ability to 
detect and monitor patients who are at risk, particularly patients 
who are asymptomatic (EHRA I) and have an AF burden > 0.1 % 
and is of considerable importance both for the clinical evaluation 
of ablation effi cacy and for individualized clinical management 
of patients, especially with respect to appropriate antithrombotic 
therapy. 
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