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Abstract  

Introduction: Atrial fibrillation (AF) is an important and common occurring arrhythmia which 
is associated with significant increased morbidity and mortality, including increased risk of 
suffering from stroke and other heart diseases such as heart failure. Treatment of AF with 
anticoagulation and antiarrhythmic drugs is well defined. Besides this, the pulmonary vein 
isolation (PVI) has been introduced as an effective treatment method of symptomatic AF 
patients and has been used widely in the everyday practice.  

Objective: This study aimed to characterize the patient population, the complications and 
outcomes in patients undergoing PVI between 2009 – 2011 at the Department of Cardiology, 
Örebro University Hopital, Sweden. 

Method: Baseline and follow – up (within 3, 6 and 12 months after the procedure) data were 
collected retrospectively from 192 patients. Data concerning PVI (the need of cardioversion at 
the end of the procedure and complications) were also collected and analyzed.   

Results: The examined patients undergoing PVI were relatively young (mean age: 57,6 ±9,2 
y.), with low thromboembolic risk (median CHA2DS2 Vasc Score 1). Hypertension was present 
in 45,3% of the study population whereas the prevalence of heart failure, ischemic heart disease, 
diabetes mellitus or previous stroke was under 10%. Very few patients had chronic obstructive 
pulmonary disease or obstructive sleep apnea syndrome. 179 patients (93%) received a 
successful PVI though 45 of them (23,4%) needed to undergo cardioversion at the end of the 
procedure to restore the sinus rhythm. Complication rate was low. During the 1 year follow up, 
most of the AF recurrences occurred in the time frame between 6 to 12 months; several patients 
were treated with electric cardioversion to restore sinus rhythm after the recurrence. Re – do 
ablation was performed in 25 patients within 12 months. 

Conclusion: PVI success rate was high with low complication rate. PVI can be a successful 
therapeutic approach for patients with symptomatic atrial fibrillation. For more information 
about the long-term results, examination of a larger study population, as well as a longer follow 
up period are needed in the future.  
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I. Introduction 

Atrial fibrillation (AF) is the most common chronic arrhythmia and is present in one of ten 
people over 80 years. In 2010, the estimated numbers of men and women with AF worldwide 
were 20.9 million and 12.6 million, respectively, with higher incidence and prevalence in 
developed countries [1]. Even if most people with AF are older, the disease is still present in 
younger people, as well. As suggested, an AF prevalence is approximately 3% in adults aged 
20 years or older [1]. Atrial fibrillation is associated with significant increase in mortality, 
morbidity, risk of stroke (20 – 30 % of all strokes are due to AF) and other heart diseases, such 
as heart failure [1]. All these data suggest high health care costs. Treatment of AF patients with 
anticoagulants reduced stroke, thromboembolic complications and even mortality. Nowadays, 
a CHA2DS2-Vasc Score (C: congestive heart failure or left ventricle dysfunction, H: 
hypertension, A2: age ≥ 75, D: diabetes, S2: prior stroke or transient ischemic attack or 
thromboembolism, V: vascular disease, A: age 65-74 years, Sc: sex category female) is widely 
used to stratify the AF patients according to the stroke risk and helps to decide whether to start 
the anticoagulation therapy or not. On the other hand, therapy with antiarrhythmics and rate 
control improved AF symptoms but did not decrease long–term mortality and morbidity [1].  

      Based on the presentation, duration, and spontaneous termination of AF episodes, there are 
several types of AF, e.g. paroxysmal, persistent, and permanent AF [1]. Paroxysmal AF is 
usually the first stage of a developing AF and is described as short period of attacks which 
usually don’t last longer than minutes to hours but can also last some days and always disappear 
by itself. These attacks can be triggered by many factors (e.g. infection, alcohol 
overconsumption, surgical procedures). Paroxysmal AF will most commonly evolve to a 
persistent one. Persistent AF is a longer period of attacks which must last more than 7 days in 
a row and do not disappear by themselves but must be treated with antiarrhythmic drugs or 
cardioversion. In permanent AF the arrhythmia reaches the permanent stage [1]. Several risk 
factors responsible for the development and progression of atrial fibrillation has received a 
bigger attention. Earlier studies have shown a correlation between AF and the presence of 
diabetes mellitus, hypertension [2, 3], obstructive sleep apnea and obesity [8]. Even duration of 
time the patient has been in AF has an importance [9]. All these factors mentioned above are of 
importance because the treatment of these risk factors can decrease the incidence of AF relapse. 

      Rate control and rhythm control represent the integral part of AF management. 
Pharmacological rate control can be achieved with beta-blockers, digoxin, the calcium channel 
blockers diltiazem and verapamil, or combination therapy. Restoration and maintaining of sinus 
rhythm is aimed to reduce AF – related symptoms and reduce the recurrence of arrhythmia. In 
contrast, the efficacy of antiarrhythmic drugs to maintain sinus rhythm is modest and drug-
induced pro-arrhythmia or extracardiac side-effects are frequent [1].  

      Recently, the catheter ablation of AF (PVI: pulmonary vein isolation) has been introduced 
as an effective therapeutical method in AF patients [10, 11]. PVI has been indicated in AF 
patients with systemic symptoms who don’t answer to antiarrhythmic drugs or have side effects 
of these. According to the latest international guidelines for patients with paroxysmal AF they 
no longer need to start with antiarrhythmic drugs but can instead undergo ablation therapy. Best 
long – term results with PVI are shown for patients with paroxysmal AF but it can be used with 
persistent AF too [1]. Before the PVI, all the patients need to receive anticoagulants such as 
warfarin [1, 12] or other anticoagulants – NOAC (e.g. apixaban, rivaroxaban, dabigatran). To 
exclude left atrial thrombus and to map the anatomy of the heart and pulmonary veins the 
patients undergo a transoesophageal echocardiography, as well as a cardiac CT before the 
ablation [1]. Postprocedural medication is similar to preprocedural, although the indication for 
antiarrhythmic drugs and anticoagulation is revised later.  Even if the percentage is rather low, 
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the PVI has several complications. The most severe complications include stroke, pericardial 
tamponade, atrioesophageal fistula and acute myocardial infarction even though these are very 
rare [4]. Several previous studies examined the outcome and recurrence of AF after PVI. 
Recurrence of atrial fibrillation after PVI can be early, late and very late. Early recurrence of 
arrhythmia occurs within 3 months after PVI and is relatively common. Longer arrhythmia 
recurrences can be late – within 12 months and very late – after 12 months.  Factors such as C-
reactive protein levels [7], higher body – mass index (BMI) [8], clinical history of hypertension 
[2,3], higher left atrium size [7,16] and previously failed treatment with antiarrhythmic drugs 
can have a role in the AF recurrence [7]. 

 

II. Aims 

The goal of this study is:  

a.) to gather more knowledge about atrial fibrillation, the catheter ablation therapy of AF 
(indications, complications, outcome and recurrence of AF after ablation of atrial fibrillation), 
by diverse literature and articles from PubMed.  

b.) to assess the complications and outcomes of PVI in patients with AF who underwent catheter 
ablation treatment between 2009 – 2011 at the Department of Cardiology, USÖ.  

III. Methods 

Study population and measurements 

We included 192 patients with atrial fibrillation undergoing transcatheter pulmonary vein 
isolation (PVI) at the Department of Cardiology, Universitetssjukhuset Örebro between 2009 
and 2011. The baseline, periprocedural and the follow-  up data of the recruited patients were 
collected retrospectively from the patients journal data (KP, Kliniska portalen).   

All the patients underwent computed tomography (CT) of the heart and transesophageal 
echocardiography to assess anatomy of the pulmonary veins, heart function and presence of left 
atrial appendage (LAA) thrombus before the PVI. Ablation was performed after transseptal 
puncture; under the whole procedure heparin was administered. PVI was performed using 
radiofrequency (RF) energy.  

Baseline characteristics (age, sex, cardiovascular/ other risk factors, medical therapy, type of 
atrial fibrillation – paroxysmal/ or non-paroxysmal), echocardiographic data (left ventricular 
diameter, left ventricular ejection fraction (EF), left atrial diameter, left atrial area) and data 
concerning PVI (the need of cardioversion at the end of the procedure, complications) were 
collected and analyzed.  

Follow – up 

Patients were followed-up within 3, 6 and 12 months after the procedure. Rhythm was evaluated 
using electrocardiogram (ECG). Clinical history concerning palpitations, the need of 
cardioversion, treatment with beta - blockers, ACE – inhibitors/ ARBs, antiarrhythmics and 
anticoagulation was taken. We have collected data about redo ablations within 1 year after the 
PVI.   The lost to follow- up was also evaluated to determine the effectivity of post-ablation 
care.                       
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Ethical considerations 

The study was retrospective. All the patients who underwent PVI between 2009-2011 were 
informed about the study in a letter. Only patients who gave their written informed consent 
were enrolled. The baseline, periprocedural and the follow - up data of the recruited patients 
were collected from the hospital database retrospectively. No personal code numbers were 
given in the statistical analysis since they all were coded with specific numbers. No patient 
could be recognized in results. The study protocol was approved by the ethics committee (EPN) 
in Uppsala (Dnr number; 2012/066).  

Statistical analysis 

Results are listed as counts (n), percentages (%), mean ± standard deviation (SD), or median 
(M) with interquartile ranges (IQR). The tests were performed using Statistica 8.0 software 
(Stat Soft. Inc., Tulsa, USA) 

 

IV. Results 

Patients data and demographic  

Basic demographic data 

Patients with atrial fibrillation (n=192) enrolled to the study had dominantly paroxysmal atrial 
fibrillation (86,4%) and were dominantly men (69%). The mean age was 57,6 ± 9,2 years. The 
examined population had a low thromboembolic risk with median CHA2DS2 Vasc Score: 1 
(IQR: 0-2). 90,6 % of the patient population had palpitations. The majority of the patients 
(65,1%) had undergone cardioversion previously. 42 (21,8%) patients had received PVI 
previously. 

Concerning the risk factors, 45,3% of the patients had hypertension; on the other hand, the 
prevalence of heart failure, ischemic heart disease, diabetes mellitus or previous stroke was 
under 10%. Only few patients had chronic obstructive pulmonary disease (COPD) or 
obstructive sleep apnea syndrome (OSAS). 

98,9% of the patients were on warfarin therapy before the PVI, 1 pt. received low- molecular 
weight heparin - LMWH, 1 patient was on dabigatran. The majority of the patients (74,4%) 
were on beta – blockers, 9,8 % had calcium antagonists. There was a population of patients 
with antiarrhythmic therapy before the PVI: 20,8 % flecainide, 18,7 % amiodarone, 6,2 % 
dronedarone.  

Echocardiographic data showed that the mean left atrial (LA) diameter and the mean left atrial 
(LA) area was higher than normal values.  

The baseline demographic data are listed in Table 1.   

 

 

 

Table 1. Baseline demographic data of the patients with atrial fibrillation. 

    
Men/ women (n,%) 133(69%)/59(31%)   
Age (mean, SD) 57,6 ±9,2 

Formaterat: Teckenfärg: Auto
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Parox.Afib vs. non -parox. AFib. (n,%) 166 (86 %) 
Duration of atrial fibrillation, months (mean ±SD) 98,2 ± 77 
Previous cardioversion (n,%) 125 (65%) 
Previous PVI (n,%) 42 (22%) 
Palpitations (n,%) 174 (91%) 
Syncope (n,%) 13 (7%) 
CHA2DS2-Vasc Score (M, IQR) 1 (0-2) 
   
Baseline ECG   
      Sinus rhythm (n,%) 123 (64%) 
      Atrial fibrillation (n,%) 67 (35%) 
      Other (n,%) 2 (1%) 
    
Risk factors   
          
       Hypertension (n,%) 87 (45%) 
       Heart failure (n,%) 14 (7%) 
       Previous stroke (n,%) 9 (5%) 
       Ischemic heart disease (n,%) 11 (6%) 
       Diabetes mellitus (n,%) 6 (3%) 
       Thyroidea disease (n,%)   
       Hypothyreosis (n,%) 16 (9%) 
       Hyperthyreosis (n,%)  1 (1%) 
       No thyroidea disease (n,%) 175 (91%) 
       COPD (n,%) 6 (3%) 
       OSAS (n,%) 10 (5%) 
       Smoking (n,%) 13 (7%) 
    
   
   
Medical Therapy   
         
       Warfarin (n,%) 190 (99%) 
       LMWH (n,%) 1 (0,5%) 
       Dabigatran (n,%) 1 (0,5%) 
       Beta – blockers (n,%) 143 (74%) 
       Flecainid (n,%) 40 (21%) 
       Disopyramid (n,%) 8 (4%) 
       Amiodarone (n,%) 36 (19%) 
       Dronedarone (n,%) 12 (6%) 
       Ca- antagonists (n,%) 19 (10%) 
       ACE – inhibitors (n,%) 34 (18%) 
       ARB (n,%) 20 (10%) 
       L- thyroxin (n,%) 14 (7%) 
   
Echocardiographical parameters          
          

        LA diam (mm), (mean, SD) 42,9±5,9 
        LA area (mm2) (mean, SD) 25,2 ±5,4 
        LVDD (mm) (mean, SD) 49,7±4,6 
        EF (%)(mean, SD) 59,5±7,3 
        EF≥50% (n,%) 172 (89%) 
        EF≤40% (n,%) 7 (4%) 
    

 
 

Abbreviations: PVI: pulmonary vein isolation, ECG: electrocardiogram, COPD - chronic obstructive 
lung disease, OSAS – obstructive sleep apnea syndrome, ARB- angiotensin receptor blockers, LA: left 
atrium, LVDD: left ventricular diastolic diameter, EF: ejection fraction   

 

PVI data – acute success and complications  
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During the ablation procedure, successful PVI of the pulmonary veins could be achieved in 179 
(93 %) of the patients (Figure 1). 45 patients (23,4%) needed to undergo cardioversion at the 
end of the procedure to restore the sinus rhythm. The rate of complications during and under 
the hospitalization time after ablation was low; no cardiovascular death, or stroke was reported, 
5 patients (2,6 %) had pericardial tamponade under/ shortly after PVI. Ten patients (5,2%) had 
femoral hematoma after the punction of v. femoralis. 

 

 

Figure 1: Acute success of pulmonary vein isolation under the index procedure  

 

Follow-up data 

The follow – up of the patients under the first year after PVI varied between 57,8 – 81,24% (see 
Table 2 for details). The lost of follow up was considerable. Patients with loss of follow – up 
were excluded from the further statistical analysis.  

 

Table 2: Follow – up of the patients with atrial fibrillation and PVI 

Completed follow – up 1 - 3 months 4-6 months 7 -12 months 

          No. of patients (n, %) 123 (64%) 156 (81,2%) 111 (57,8%) 

 

Despite the high success rate of the PVI, a relatively high amount of patients had palpitations 
after PVI. The prevalence of palpitations was higher (57,6%) between 7 - 12 months after PVI. 
The recurrence of atrial fibrillation (atrial fibrillation documented by ECG) was between 13,8– 
34,2 % and most recurrences occurred 7 – 12 months after the PVI. Several patients had to 
undergo cardioversion to restore sinus rhythm. For details see Table 3. 

 

 

Table 3: Follow – up data of the patients with atrial fibrillation and PVI  

93%

7%

Acute success of PVI

Successful complete     
PVI 

Unsuccessful 
incomplete PVI 
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  1 - 3 months 

(No of pts: 123) 

4 -6 months 

(No of pts: 156) 

7 -12 months 

(No of pts. 111) 

Palpitations (n, %)  58 (47,1%) 59 (37,8%) 64 (57,6%) 

ECG  
   

     Atrial fibrillation (n,%) 17 (13,8%) 28 (17,9%) 38 (34,2%)  

Cardioversion (n,%) 23 (18,6%) - 25 (22,5%) 

 

Medical therapy 
   

       Warfarin (n,%) 116 (94,3%) 131 (83,8%) 78 (70,2%) 

       Beta - blockers (n,%) 93 (75,6%) 109 (69,8%) 75 (67,6%) 

       Antiarrhythmics (n,%) 73 (59,3%) 74 (47,4) 48 (43,2%) 

       ACE - inhibitors/ ARB (n,%) 53 (43,1%) 63 (40,4%) 51 (45,9%) 

 

Twenty – five patients underwent redo PVI ablation within 12 months after the index ablation. 

Concerning the medical therapy after PVI, 94,3% of the patients was on the anticoagulation 
therapy between 1 – 3 months after PVI; between 7 – 12 months only 70,2% of the patient´s 
population. 59,3% of the patients were on AADs 1- 3 months after the PVI, the AAD therapy 
decreased at 7 – 12 month to 43,2% (Table 3). 

 

V. Discussion 

To accomplish the aims of the study evaluation of patients with atrial fibrillation undergoing 
pulmonary vein isolation at the Department of Cardiology USÖ was performed. one of the main 
goals of the study was to characterize the patient population and to determine success and 
perioperative complications of atrial fibrillation ablation performed between 2009-2011. The 
patients were followed up according to the local protocol within 3, 6 and 12 months.  

      The patients in our study had dominantly (86%) paroxysmal atrial fibrillation. As known 
previously, progress of AF can lead to the situation getting worse and most of the patients start 
with paroxysmal AF before it evolves into persistent or permanent atrial fibrillation. PVI can 
be performed in symptomatic patients with paroxysmal, or persistent atrial fibrillation, in 
general as a second line therapy after failure/ or intolerance to antiarrhythmic drug therapy. 
According to the guidelines, PVI can be also considered as first-line treatment for selected 
patients with symptomatic paroxysmal AF as an alternative to antiarrhythmic drug therapy [1]. 
One multicenter trial comparing catheter ablation with cardioversion and antiarrhythmic drugs 
as first-line therapy for persistent AF demonstrated more effective maintenance of sinus 
rhythm, as well as better quality of life after PVI [19]. In our study, only 14 % of patients 
undergoing PVI had non – paroxysmal atrial fibrillation, therefore no conclusion can be made 
concerning this population. The recommendation for PVI is a symptomatic AF. In our study, 
the majority of the patients (91%) had palpitations and 6,7 % of the patients had syncope in the 
clinical history.   

      Sixty-nine percent of the patients in the study population were men. This can be explained 
by the fact that the incidence and prevalence of AF in the population are lower in women, but 
this gap closes with advancing age [1]. Women with diagnosed AF can be more symptomatic 
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than men and are typically older with more comorbidities. However, women are less likely to 
receive specialist care and rhythm control therapy, while the outcomes of catheter ablation are 
comparable to those in men [1, 20]. One can speculate that this can be the reason for that the 
majority of AF studies included dominantly men. One meta-analysis examining 6167 patients 
from 19 studies showed domination by the male sex, with ranges from 57 to 90% [4].  

      Atrial fibrillation increases the risk for thromboembolic complications (e.g. stroke). The 
population examined in our study had a low thromboembolic risk with a median CHA2DS2-
Vasc score equivalent to 1. This means also that the examined population was relatively young 
and free from cardiovascular diseases, diabetes mellitus, and previous stroke. Forty – five 
percent of the patients had hypertension; in contrast the prevalence of heart failure, ischemic 
heart disease, diabetes mellitus or previous stroke was fewer than 10%. Studies regarding 
predictors of AF showed that patients with AF recurrence after PVI had a higher rate of 
hypertension, diabetes, increased body-mass index and higher levels of C-reactive protein 
compared with those who remained in sinus rhythm [2,3,7,8]. There is growing evidence 
showing a direct connection between the obstructive sleep apnea syndrome (OSAS) and 
initiation/ and progression of atrial fibrillation. On the other hand, treatment of OSAS can 
improve AF and decrease the paroxysm of AF [17]. Other lung diseases such as chronic 
obstructive pulmonary disease (COPD) can also independently increase the risk for AF due to 
many reasons whereas some include changes in atrial size, or inflammation [18]. Only few 
patients had COPD (3,1%) or OSAS (5,2%) in our study population. On the other hand, a lot 
of patients with OSAS remain undiagnosed and therefore the precise data are missing.          

As mentioned above, rate control and rhythm control are integral part of the management of 
patients with atrial fibrillation. Several drugs, e.g. beta- blockers, digoxin or verapamil/ 
diltiazem can provide reasonable rate control in symptomatic AF. The majority (74,4%) of our 
patients were on beta-blockers and 9,8 % were on calcium antagonists (verapamil/diltiazem). 
Rhythm control therapy is indicated in AF patients who remain symptomatic on adequate rate 
control therapy to improve AF – related symptoms. In our study, almost 50 percent of the 
patient´s population was on antiarrhythmic (AAD) therapy at the time of PVI. Studies 
examining the role of rate control and AAD before the PVI are relatively missing, further 
clinical studies are needed. 

      Oral anticoagulation therapy (OAC) is indicated in all men with CHA2DS2-VASc score of 
2 or more and 3 or more for women [1]. All the patients undergoing PVI need to take OAC 1 
month before and 2-3 month after the PVI independently of CHA2DS2-VASc score. In our 
study all the patients received anticoagulants before the procedure and 98,9% were on warfarin. 
The latest can be explained by the time – frame of the study – the data analyzed here were from 
2009 – 2011. Nowadays, apixaban and other NOACs are the frequently used anticoagulant in 
our patients with PVI.  

      During the PVI procedure, the successful electrical isolation of pulmonary veins was 
achieved in 93 % of our patients. Our results are comparable to another single – center cohort 
study with 509 consecutive patients where a successful PVI was achieved in 99, 4 % [22].  In 
our study, 23, 4% of the patients needed to undergo cardioversion at the end of the procedure 
to restore the sinus rhythm. The rate of complications under or shortly after the PVI was low; 
no cardiovascular death, or stroke was reported, 2,6 % had pericardial tamponade. Ten patients 
had femoral hematoma after the punction of v. femoralis. If we compare these results with 
studies from recent years included in a meta-analysis we can see similar results [4, 5, 13]. 

       The long-term success of PVI and recurrence rates of AF can vary depending upon the type 
of AF (paroxysmal, or non – paroxysmal), the technique and the intensity of follow-up. 
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Previous studies showed 29 – 57% long-term success after one ablation in paroxysmal atrial 
fibrillation [15,22,23,24,25,26]. Multiple re-PVI can increase the success to 57 – 62%, 
respectively [22,24]. Long – term success in patients with non- paroxysmal AF is lower; in one 
study the multiple PV isolations success was 45% [26]. We followed up our patients within 3, 
6 and 12 months after the index PVI. The recurrence of atrial fibrillation (atrial fibrillation 
documented by ECG) in our population was between 13,8– 34,2 %, more patients had 
documented AF 7 – 12 months after the PVI. The results show also that a relatively high number 
of patients had palpitations under the follow – up. Several explanations are possible, e.g. few 
follow – up studies showed that patients can feel palpitations after PVI despite that there is a 
sinus rhythm under the monitoring (e.g. implantable loop- recorder) [28]. Few studies followed 
up patients at least for six months after PVI with mobile cardiac outpatient telemetry. A larger 
study examined 80 patients with paroxysmal AF after ablation with symptomatic-activated 
trans telephonic ECG transmission [6]. After 6 months they received 6835 transmitted episodes 
which were analysed whereas 79.5% of the patients showed sinus rhythm, 20.5% had shown 
recurrence of AF and 53.8% of the AF being clinically silent. On the other hand, there were 
also 7 patients with AF recurrence who were completely asymptomatic [6]. In our study, the 
patients didn´t have any continuous monitoring to determine AF under the palpitations, only 
ECG was obtained during the follow-up. Twenty–five patients in our study underwent redo PVI 
within 12 months after the index ablation. Because of the loss – of – follow up in our study it 
is difficult to draw any conclusions concerning the outcomes, but we can say that minimally 
13% of the enrolled population underwent redo PVI within 1 year after the index procedure.             

In our study, the use of OAC decreased to 70,2% at 7 -12 months after PVI non-significantly. 
This could be explained by the low median CHA2DS2Vasc Score of our patient’s population 
and discontinuation of OAC in this low – risk population three months after the PVI. It is 
recommended that anticoagulation should be maintained for at least 8 weeks after AF ablation 
in all patients [1, 9]. Decisions regarding continuation of systemic anticoagulation therapy more 
than 2 months post ablation should be based on the patient's stroke risk profile and not on the 
perceived success or failure of the ablation procedure [9]. The incidence of thromboembolic 
events after PVI has been not systematically studied, the long-term risk of recurrent AF and the 
safety profile of anticoagulation are not known. The clinical use of OAC after PVI has been 
evaluated in few studies. Rossillo et al. demonstrated that stopping OAC 3 months after PVI 
seemed to be safe after the first 3 months following ablation [12]. Another study [14] showed 
that patients with a CHA2DS2-VASc score of 2 or more discontinuing warfarin treatments had 
a higher rate of ischemic stroke compared with those continuing warfarin. These findings 
indicate that discontinuation of warfarin treatment after PVI is not safe in high-risk patients 
[14]. 

 

 

 

 

 

VI. Conclusions 

The PVI success rate was high with a low complication rate. During the 1 year follow up, most 
of the AF recurrences occurred in the time frame between 7 to 12 months; several patients were 
treated with cardioversion to restore sinus rhythm after recurrence. Re – do ablation was 
performed in 25 (13%) patients within 12 months. The prevalence of antiarrhythmic therapy 

Kommenterad [KJ5]: Signifikant minskning? 
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and anticoagulation therapy decreased from 59,3 to 43,2% at 7 to 12 months. PVI for patients 
with AF can be successful therapeutical approach for patients with atrial fibrillation. 

 

VII. Study limitations 

The examined population - which was the base of our study – enrolled only 192 patients with 
considerable loss of follow – up and drop-off from further statistical analysis. The duration of 
follow - up stretched to 1 year which was a bit short period. ECG monitoring during the follow 
up has been very short, 5 days at three months after procedure, which is a clinical routine in the 
most ablations centers in Sweden and abroad. Data was gathered from patients undergoing PVI 
during 2009-2011 and today’s advance with the new technologies ablation catheter devices and 
practitioner’s skill might have resulted in better outcomes.  
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