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Abstract
Over the past decade, catheter ablation has emerged as an important therapeutic option and reserved for drug refractory symptomatic 

paroxysmal and persistent atrial fibrillation (AF). Although elderly population constitutes the significant amount of AF patients, literature 
data is inadequate regarding the use of catheter ablation for elderly AF patients. Since there has been significant improvement in efficacy 
and safety of the AF ablation in last decade, it has become widespread accross the whole world. As the life expectancy continues to grow 
in population and outcomes of catheter ablation for AF further improve, higher number of elderly patients are likely to undergo catheter 
ablation for AF. Therefore, in this paper we reviewed the published literature to date regarding the clinical efficacy and safety of catheter 
ablation for AF in elderly patients.
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Introduction
Atrial fibrillation (AF) is known as the most common arrhythmia 

in clinical practice and also the most common cause of hospital ad-
missions due to arrhythmia worldwide.1,2 Beginning at age 50, the 
prevelance AF almost doubles with each decade of life; increasing 
from 0.5% at age 50-59 years to 5-7% or greater in those aged 70-
79 years.3 The median age of patients with AF is approximately 75 
years.1,4 As life expectancy continues to improve and the average age 
of the population increases, there will be an estimated 8-10 million 
patients with AF in the USA by 2020, half of whom will be over the 
age of 80 years.5-7

Elderly patients are more likely to have comorbid illnesses such 
as congestive heart failure, coronary artery disease, hypertension 
and left ventricular hypertrophy which increase their risk to develop 
AF.8,9 In the elderly, more atrial fibrosis, decreased cellular connec-
tivity and loss of atrial muscle mass have been demonstrated to cause 
an increase in the dispersion of atrial effective refractory periods and 
prolong intraatrial conduction times.10 Electrical atrial remodeling 
may be associated with shortening of the atrial action potential du-
ration and with the induction of myocardial apoptosis. Aging can 
also increase pulmonary vein arrhythmogenesis via abnormal calcium 
ion regulation mediated by ryanodine receptor dysfunction.11 These 

factors may greatly increase the dispersion of refractory periods and 
further reduce conduction velocities in the atria and contribute to 
the perpetuation of AF, resulting in the increased propensity to AF 
with aging.10

Although AF itself is not a life threatening arrhytmia, it is associ-
ated with an increased long term risk of stroke, heart failure and all 
cause mortality.12 Because of the considerable morbidity, mortality 
and economic burden associated with AF, all of them will increase 
with the expanding elderly population. There are also some challang-
es about pharmacological treatment of AF in these population. El-
derly patients are more sensitive to standard drug dosages and also 
side effects of the medications can easily be seen. They may also have 
preexisting sinus node dysfunction and conduction system disease 
that limit drug tolerability. Altered pharmacokinetics and associat-
ed comorbidities, such as structural heart disease, renal insufficiency, 
sick sinus syndrome and senile changes in the atrioventricular (AV) 
conduction system, may lead to detrimental consequences, including 
proarrhythmia.13-17 AF ablation may, therefore, be an option for el-
derly patients, as it reduces AF occurrences and symptoms without 
the need for ongoing medical therapy. We will discuss the existing 
data and the risks and benefits of catheter ablation in elderly patients 
with AF.
Catheter Ablation Of AF In The Elderly

The first question that should be answered by the clinician before 
starting treatment of AF is whether to pursue a rhythm control or 
rate control strategy. The AFFIRM trial18 was the only study that 
was sufficiently powered to evaluate mortality and demonstrated 
equivalent survival in patients randomly assigned to rate control 
and rhythm control strategies. On treatment analysis of AFFIRM 
demonstrated that sinus rhythm was an independent predictor of 
improved survival, however the benefits of sinus rhythm might have 
been counterbalanced by the adverse effects of the antiarrhythmic 
drugs in the elderly population.
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compared among 15 consecutive patients older than 70 years and 
45 randomly selected younger patients.22 There was a trend toward 
a decrease in probability of maintaining sinus rhythm in the elderly 
(60 vs 80%; p = 0.17). The complication rates were similar. Antiar-
rhythmic therapy was used more frequent in the elderly (33 vs 8%; 
p < 0.005).

On point of interest that emerged from review of the literature 
to date is the trend toward more elderly patients remaining on an-
tiarrhythmic drugs after ablation, even in the absence of recurrence. 
A potential explanation for his finding is that one of the goals of 
AF ablation in a younger population is to negate the need for long 
term drug therapy. But in the elderly symptom relief with the control 
of AF is the major end point of treatment. Aging is also associated 
with electrical and structural atrial remodeling including changes in 
action potential shape and duration, enhanced dispersion of repolar-
ization and increased atrial fibrosis.23 Pulmonary vein isolation may 
not sufficiently eliminate the triggers for AF in an elderly compared 
to a younger population, so it may be an explanation of use of antiar-
rhythmic drugs in the elderly after ablation.
Complications And Thromboembolic Risk

The reported prevelance of complications related to catheter ab-
lation of AF has been variable in trials and may include vascular 
access complications such as hematoma, retroperitoneal bleeding, 
pseudoaneurysm, arteriovenous fistula; myocardial perforation and 
pericardial tamponade; pulmonary vein stenosis; phrenic nerve pal-
sy; thromboembolic events including transient ischaemic attacks and 
stroke; arterioesophageal fistula and death. A recent analysis reported 
a major complication rate of 0.8% in 500 consecutive AF ablation 
patients.24 In another study Santangeli et al.25 reported only three 
episodes of minor bleeding, one pericardial effusion and no major 
complications such as thromboembolism in 103 patients older than 
80 years. This was not significantly different than the younger cohort 
of 2651 patients.

AF is an independent risk factor for stroke and significantly in-
creases all-cause mortality in most age groups. In the Framingham 
study, the annual risk of stroke attributable to AF increased from 
1.5% in patients in the age group of 50-59 years to 23.5% in patients 
in the age range of 80-89 years.26 Therefore, one of the main thera-
peutic objectives in treating AF is to minimize the risk of thrombo-
embolic events, mainly stroke, even in asymptomatic patients.

Two studies reported the possibility of discontinuation of antico-

Recently, several studies have reported the efficacy and safety of 
catheter ablation of AF in the elderly population (Table 1). Although 
there has been some some inconsistency in the definitions, in most 
studies an age of 70 years or more was defined as elderly. Hsieh et 
al19 compared the outcomes after catheter ablation of AF or AV node 
ablation in 71 patients >65 years old during a 4-9 year follow up. Pa-
tients who had ablation of AF were more likely to have symptomatic 
AF (19% vs 0%), less persistent AF (8% vs 69%), better New York 
Heart Association functional class and less heart failure than the pa-
tients who underwent AV node ablation. However, the prevelance 
of stroke, mortality and other complications were similar between 
the two groups. Although there were several limitations, it was the 
first study to raise the question of whether an initial attempt at AF 
ablation would be reasonable for selected elderly patients with AF.

In another retrospective analysis, 1165 patients with AF who 
underwent 1506 ablation procedures were grouped based on age.20 

There were 32 patients ≥75 years of age, 185 patients aged ≥65 and 
<75 years, and 948 patients aged <65 years. The proportion of pa-
tients with paroxysmal and persistent AF was similar among the 
three groups. Baseline left atrial size and ejection fraction were sim-
ilar among the three groups. The periprocedural complication rate 
was low with no difference between the groups. Follow up patient 
monitoring consisted of both routine office follow up and surveil-
lance transtelephonic monitoring, as well as the ability to transmit 
symptomatic episodes. Among the 781 patients who completed the 
minimum 1 year of follow up, there was no difference between the 
groups for ablation success. AF control rates were 89%, 84% and 
87%, among those aged <65, 65-74, and ≥75, respectively. The elderly 
patients were less likely to undergo repeat ablation and more likely to 
remain on antiarrhythmic drugs (37 vs 29 vs 20%, p = 0.02).

In a more recent study, 1548 patients who underwent AF ablation 
were stratified according to age <45, 45-54, 55-64 and ≥65 years.21 

Outcomes, defined as rare or no AF with or without antiarrhythmic 
drugs, were similar in all groups with an 82-88% success rate (p = 
0.06). The older patients (aged ≥65 years) did require more antiar-
rhtyhmic therapy (47%) than the younger patients aged <45 years 
(24%). The authors conclude that the efficacy is lower and risk of 
complications is higher among patients older than 45 years. How-
ever, the risk of complications was similar among the three oldest 
groups.

In another study, the outcomes of catheter ablation for AF were 

Table 1: Clinical efficacy and complication rates of AF ablation. 

Author Patients(Age range in years) AF type (Paroxysmal, persistent, chronic) Mean follow-up (Months) Clinical efficacy of ablation Major complication Ref.

Hsieh et al. 37 (72 ± 4) Paroxysmal 52 ± 6 81% 0% 19

Corrado et al. 174 ( 77 ± 6) Paroxysmal 55 %
Persistent 45%

20 ±  14 73 – 80% 1% 27

Zado et al. 948 (<65)
185 (65-75)
32 (≥75)

Paroxysmal 65%
Paroxysmal 62%
Paroxysmal 53%

27 ± 13 89%
84%
86%

1.6%
1.7%
2.9%

20

Leong-Sit et al. 232 (<45)
438 (45-54)
570 (55-64)
308 (≥65)

Paroxysmal 71%
Paroxysmal 62%
Paroxysmal 66%
Paroxysmal 63%

32 ± 20
31 ± 19
28 ± 17
28 ± 17

87%
88%
88%
82%

0
1.7%
1.4%
2.6%

21

Traub et al. 45 (<70)
15 (≥70)

Paroxysmal 19
23

80%
60%

4.4%
6.7%

22

Bunch et al. 717 (<80)
35 (≥80)

Paroxysmal 46%
Paroxysmal 54%

12 75%
78%

0.7%
0

30

Santangeli et al. 2651 (<80)
103 (≥80)

Paroxysmal 18±6 71%
69%

0 25
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agulation if sinus rhytm is maintained at 3-6 months after succesful 
AF ablation.27,28 However, in both studies, warfarin was not discon-
tinued in the higher risk patients. In another study, the prevelance of 
thromboembolic events after AF ablation was examined in patients 
who were <65 years old and those ≥65 years old with or without 
AF.29 All patients were treated with therapeutic anticoagulation for 
3 months after the procedure. There was no significant difference in 
cerebrovascular events during 1 month after the procedure. Among 
the patients ≥65 years old who remained in sinus rhythm after the 
procedure, warfarin was discontinued in 60 and 56% of the patients 
with a CHADS2 score of 0 and ≥1 respectively. During a mean follow 
up of 3 ± 2 years, a late cerebrovascular events occurred significantly 
higher in elderly group (3 vs 1%, p = 0.03). Among patients ≥65 years 
old, age was the only independent predictor of late cerebrovascular 
events regardless of the rhythm and anticoagulation status, or the 
CHADS2 score. Thus, AF ablation is not a procedure indicated for 
freedom from anticoagulation and anti-coagulation post “successful 
AF ablation” should still be determined by CHA2DS2-VASc score.
Conclusion:

Although ablation of AF has been widely adopted with a favorable 
efficacy and safety profile, there are limited data on catheter ablation 
of AF in the elderly. However, it appears that AF ablation can be 
performed safely with acceptable risks and good results in the elderly.  
In order to extend the indications for AF ablation we need to further 
studies which have the design of multicenter, randomized and pro-
spective with a long term follow up in the elderly population.
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