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What you need to know
• Ablation is a management option for those experiencing symptoms of
atrial fibrillation who have not responded to, or wish to avoid,
anti-arrhythmic medication, or for whom such medication is
contraindicated
• Ablation has been shown to improve quality of life but has not yet been
shown to reduce stroke risk or mortality. Long term anticoagulation is
still indicated after ablation, according to the pre-ablation stroke risk
• The success rate in returning to sinus rhythm is around 80% at three
years, but up to a third of patients need more than one procedure to
achieve this

Atrial fibrillation has a prevalence of 1% in the general
population and 6% in those aged over 60 years. It increases the
risk of stroke fivefold and doubles the risk of death.1 Although
it is often asymptomatic, symptoms may include palpitations,
breathlessness, dizziness, and exercise intolerance and lead to
a reduced quality of life.2
Atrial fibrillation can be managed with pharmacotherapy, but
ablation therapy (catheter ablation) is an option for symptomatic
patients who wish to avoid or cannot tolerate medication. Once
a cardiologist has assessed that the patient is a suitable candidate
for the procedure, patients may have further questions to put to
their general practitioner or other care provider. To aid these
discussions, this practice pointer outlines what ablation therapy
entails, the potential risks, the likelihood of success, and
postoperative advice.

When is ablation therapy offered to
patients with atrial fibrillation?
The number of catheter ablation procedures carried out for atrial
fibrillation has risen, with over 6000 procedures being performed
annually in the UK (approximately 100/million population).3
The National Institute for Health and Care Excellence (NICE)
recommends the use of percutaneous radiofrequency ablation
for those whose atrial fibrillation is causing symptoms and who

have not responded to, or wish to avoid, anti-arrhythmic
medication or in whom such medication is contraindicated.4

What is the evidence for ablation therapy?
Normalising arrythmia
In a meta-analysis of 11 randomised trials comparing catheter
ablation versus anti-arrhythmic therapy in atrial fibrillation,
ablation demonstrated superior efficacy in reducing atrial
fibrillation recurrence (relative risk reduction of 53%, absolute
risk reduction of 29%).5 In drug-refractory paroxysmal atrial
fibrillation, cryotherapy and radiofrequency ablation demonstrate
similar efficacy.6
Up to half of patients experience “early recurrence” of atrial
fibrillation, atrial flutter, or atrial tachycardia in the first three
months after the ablation procedure.7 This is usually due to
irritability in the heart from the ablation procedure; it often
resolves spontaneously and does not necessarily mean that the
procedure has been unsuccessful. Repeat ablation procedures
may be considered three months after the initial procedure in
those with ongoing symptoms affecting quality of life.
Approximately 20-40% of patients will require more than one
procedure.8
Three years after a single ablation, 53.1% of patients were in
sinus rhythm, according to a meta-analysis of 19 studies.9 This
increased to 79.8% for patients undergoing multiple procedures.
Recurrence of atrial fibrillation is more likely in older patients
and in those with persistent atrial fibrillation or comorbidities
such as high blood pressure, diabetes, obesity, heart failure, and
sleep apnoea.10 Optimising comorbidities may maximise the
likelihood of a successful ablation procedure.

Mortality
The landmark randomised controlled trial CABANA reported
its findings in 2018. The trial randomised 2204 patients with
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Atrial fibrillation in patients with heart failure is associated with
higher morbidity and mortality.12 13 The CASTLE-AF trial found
the risk of death or hospitalisation for worsening heart failure
was lower in patients with symptomatic atrial fibrillation and
heart failure who were randomised to catheter ablation compared
with those randomised to medical therapy (28.5% v 44.6%;
P=0.007).14

Do patients need to take medication after
ablation therapy?
Thromboembolism prophylaxis
As catheter ablation creates a prothrombotic state, guidelines
recommend anticoagulation with either warfarin or a direct oral
anticoagulant for all patients for at least four weeks before the
procedure and two months after the procedure.7 There is
currently no randomised trial evidence showing that successful
ablation reduces the risk of embolic stroke, with one study
reporting a 60% greater risk of stroke or transient ischaemic
attack in those with resolved atrial fibrillation compared with
people with no history of atrial fibrillation.18 The exact reason
for this is unclear, but may be related to the recurrence of
subclinical atrial fibrillation episodes, which are harder to
detect.19 Therefore, even if sinus rhythm is maintained, patients
are advised to continue anticoagulation based on the pre-ablation
CHA2DS2-VASC score for atrial fibrillation stroke risk.7

Quality of life

Other medications

The CABANA trial also reported a clinically relevant
improvement in quality of life at 12 months’ follow-up in
patients with symptomatic atrial fibrillation.15 These findings
support the results of previous smaller scale trials.16 17

A proton pump inhibitor (such as lansoprazole) is commonly
prescribed for one month after the ablation procedure to
minimise oesophageal inflammation and reduce the risk of an
atrio-oesophageal fistula, a rare but potentially fatal
complication. This recommendation is based on case reports
and expert opinion.20

What does ablation therapy entail?
Atrial fibrillation is due to aberrant electrical activity at the
junction between the pulmonary veins and the left atrium.
Ablation therapy aims to isolate and destroy these foci of
aberrant electrical activity to help restore and maintain sinus
rhythm. The procedure is described in the infographic. Ablation
is achieved through either heating (radiofrequency ablation) or
freezing (cryoablation) the heart tissue.

What are the risks of the procedure?
Common side effects include bruising around the groin, where
tubes have been inserted, or chest pain during the procedure,
which may last intermittently for a week.
The risks of serious complications are less than one in 50 (1.6%),
and these risks are reducing as techniques improve.7 Serious
complications include:
• Cardiac tamponade (1 in 100)
• Stroke (1 in 100)
• Pulmonary vein stenosis (<1 in 100)
• Nerve damage (<1 in 100)
• Atrio-oesophageal fistula (<1 in 1000)
• Death (<1 in 1000).
Cardiac tamponade may result if the heart muscle is perforated
during the procedure, causing blood to accumulate around the
heart and compromise its pumping action. It needs urgent
treatment by inserting a pericardial drain.
Pulmonary vein stenosis—proximity of ablation targets to the
pulmonary veins cause their narrowing or complete
blockage—may lead to breathlessness or haemoptysis. The
vessels may be reopened by angioplasty.

Anti-arrhythmic medication (such as flecainide) in combination
with atrioventricular nodal blocking drugs (such as β blockers,
calcium channel blockers, or digoxin) are prescribed for six
weeks after ablation. These minimise irritability of the heart,
thereby reducing arrhythmia recurrence and arrhythmia-related
hospitalisation in the early postoperative period.21 However, the
effects of anti-arrhythmic medications on long term outcomes
is currently unclear.7

Monitoring and follow-up
Patients should be followed up by a cardiologist a minimum of
three months after the procedure and then be seen by a healthcare
professional such as a general practitioner, cardiologist, or
electrophysiologist on an annual basis thereafter.7 These annual
reviews serve to monitor the heart rhythm and stroke risk as
well as to allow ongoing management of associated risk factors
and comorbidities.
In recent years, a plethora of new technologies have emerged
that detect and monitor arrythmias on ambulatory
electrocardiographic recording devices such as smartphones or
wristwatches. The potential of such devices to reduce the
incidence of delayed diagnosis of atrial fibrillation, and the
associated morbidity and mortality, is currently being explored.
Education into practice
• What outcomes are important for your patients, when they are
considering ablation therapy for atrial fibrillation?
• For patients undergoing ablation therapy, have you discussed the
likelihood of success and the risks associated with the procedure?
• For patients who have had an ablation, do you review their symptoms,
heart rhythm, medications, and stroke risk annually?

An atrio-oesophageal fistula may develop if an abnormal
connection is created between the left atrium and the oesophagus
during the ablation procedure. Onset of symptoms may be
insidious, resulting in fevers, collapse, and vomiting blood. It
is difficult to treat and may necessitate major thoracic surgery.
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symptomatic atrial fibrillation to ablation or medical therapy.
After a mean follow up of 48 months, ablation failed to reduce
the primary composite endpoint of mortality, disabling stroke,
major bleeding, and cardiac arrest (8.0% v 9.2%; P=0.30). The
secondary endpoint of mortality wasn’t significantly different
(5.2% v 6.1%; P=0.38), but the composite endpoint of death or
cardiovascular hospitalisation was lower with ablation (51.7%
v 58.1%; P=0.001).11 Overall, the study did confirm that atrial
fibrillation ablation has a good safety profile and, by reducing
hospitalisations, may have financial benefits that are particularly
welcome in the current NHS climate.
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• In patients with a high stroke risk profile and recent onset of atrial
fibrillation, does early rhythm control therapy reduce cardiovascular
complications?

1

2
3

• Are short term corticosteroids an effective and safe option in the
prevention of post-ablation recurrence of atrial fibrillation?

4

• What is the role of newer technologies in earlier detection of atrial
fibrillation and what impact do they have on stroke rates and mortality?

5

6

Information resources for patients
• Arrythmia Alliance. Information and advice. (Free resource, no
registration required): http://www.arrhythmiaalliance.org.uk/

7

• British Heart Foundation. (Free resource, no registration required): https:
//www.bhf.org.uk/

8

• Atrial Fibrillation Association. (Free resource, no registration required):
http://www.heartrhythmalliance.org/afa/uk/

9

• Patient. Information on atrial fibrillation. (Free resource, no registration
required): https://patient.info/health/atrial-fibrillation-leaflet
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How this article was made
The idea came from a focus group with 12 general practitioners, who suggested
that they needed more information to support patients undergoing ablation
therapy. We searched PubMed and the Cochrane Library (using terms “atrial
fibrillation” and “catheter ablation”) for evidence on catheter ablation in atrial
fibrillation and identified any additional relevant articles through reference lists.
We reviewed recommendations from guidelines published by the National
Institute for Health and Care Excellence, European Heart Rhythm Association
and European Cardiac Arrhythmia Society. Expert co-author opinion in
electrophysiology formed a valuable contribution in detailing technical aspects
of the ablation procedure.
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How patients were involved in the creation of this article
This Practice Pointer has drawn on experience from a real patient journey
which involved a fit and active man undergoing a diagnostic work-up for
paroxysmal atrial fibrillation, eventually followed by treatment with ablation.
The questions that arose during his patient journey are common to this group
of patients and have been addressed in the article.

16

17

18

Contributors: All authors made substantial contributions to the writing, revision,
and editing of the article. All authors accept accountability for all aspects of the

19
20

article. AB is the guarantor.
Competing interests: We have read and understood the BMJ policy on declaration
of interests and have no relevant interests to declare.
Provenance and peer review: Commissioned, based on an idea from the author;
externally peer reviewed.

For personal use only: See rights and reprints http://www.bmj.com/permissions

21

Chugh SS, Havmoeller R, Narayanan K, etal . Worldwide epidemiology of atrial fibrillation:
a Global Burden of Disease 2010 Study. Circulation 2014;129:837-47.
10.1161/CIRCULATIONAHA.113.005119 24345399
Albert CM, Bhatt DL. Catheter ablation for atrial fibrillation: lessons learned from CABANA.
JAMA 2019;321:1255-7. 10.1001/jama.2018.17478 30874732
Van Brabandt H, Neyt M, Devos C. Caution over use of catheter ablation for atrial
fibrillation. BMJ 2013;347:f5277. 10.1136/bmj.f5277 24014443
National Institute for Health and Care Excellence. Percutaneous radiofrequency ablation
for atrial fibrillation (interventional procedures guidance IPG168). 2006. https://www.nice.
org.uk/guidance/ipg168.
Shi LZ, Heng R, Liu SM, Leng FY. Effect of catheter ablation versus antiarrhythmic drugs
on atrial fibrillation: A meta-analysis of randomized controlled trials. Exp Ther Med
2015;10:816-22. 10.3892/etm.2015.2545 26622399
Kuck KH, Brugada J, Fürnkranz A, etal. FIRE AND ICE Investigators. Cryoballoon or
radiofrequency ablation for paroxysmal atrial fibrillation. N Engl J Med 2016;374:2235-45.
10.1056/NEJMoa1602014 27042964
Calkins H, Hindricks G, Cappato R, etal . 2017 HRS/EHRA/ECAS/APHRS/SOLAECE
expert consensus statement on catheter and surgical ablation of atrial fibrillation. Heart
Rhythm 2017;14:e275-444. 10.1016/j.hrthm.2017.05.012 28506916
Darby AE. Recurrent atrial fibrillation after catheter ablation: considerations for repeat
ablation and strategies to optimize success. J Atr Fibrillation 2016;9:1427.27909521
Ganesan AN, Shipp NJ, Brooks AG, etal . Long-term outcomes of catheter ablation of
atrial fibrillation: a systematic review and meta-analysis. J Am Heart Assoc
2013;2:e004549. 10.1161/JAHA.112.004549 23537812
Kirchhof P, Lip GY, Van Gelder IC, etal . Comprehensive risk reduction in patients with
atrial fibrillation: emerging diagnostic and therapeutic options--a report from the 3rd Atrial
Fibrillation Competence NETwork/European Heart Rhythm Association consensus
conference. Europace 2012;14:8-27. 10.1093/europace/eur241 21791573
Packer DL, Mark DB, Robb RA, etal. CABANA Investigators. Effect of catheter ablation
vs antiarrhythmic drug therapy on mortality, stroke, bleeding, and cardiac arrest among
patients with atrial fibrillation: the CABANA randomized clinical trial. JAMA
2019;321:1261-74. 10.1001/jama.2019.0693 30874766
Dries DL, Exner DV, Gersh BJ, Domanski MJ, Waclawiw MA, Stevenson LW. Atrial
fibrillation is associated with an increased risk for mortality and heart failure progression
in patients with asymptomatic and symptomatic left ventricular systolic dysfunction: a
retrospective analysis of the SOLVD trials. Studies of Left Ventricular Dysfunction. J Am
Coll Cardiol 1998;32:695-703. 10.1016/S0735-1097(98)00297-6 9741514
Wang TJ, Larson MG, Levy D, etal . Temporal relations of atrial fibrillation and congestive
heart failure and their joint influence on mortality: the Framingham Heart Study. Circulation
2003;107:2920-5. 10.1161/01.CIR.0000072767.89944.6E 12771006
Marrouche NF, Brachmann J, Andresen D, etal. CASTLE-AF Investigators. Catheter
ablation for atrial fibrillation with heart failure. N Engl J Med 2018;378:417-27.
10.1056/NEJMoa1707855 29385358
Mark DB, Anstrom KJ, Sheng S, etal. CABANA Investigators. Effect of catheter ablation
vs medical therapy on quality of life among patients with atrial fibrillation: the CABANA
randomized clinical trial. JAMA 2019;321:1275-85. 10.1001/jama.2019.0692 30874716
Cosedis Nielsen J, Johannessen A, Raatikainen P, etal . Radiofrequency ablation as
initial therapy in paroxysmal atrial fibrillation. N Engl J Med 2012;367:1587-95.
10.1056/NEJMoa1113566 23094720
Wilber DJ, Pappone C, Neuzil P, etal. ThermoCool AF Trial Investigators. Comparison
of antiarrhythmic drug therapy and radiofrequency catheter ablation in patients with
paroxysmal atrial fibrillation: a randomized controlled trial. JAMA 2010;303:333-40.
10.1001/jama.2009.2029 20103757
Adderley NJ, Nirantharakumar K, Marshall T. Risk of stroke and transient ischaemic attack
in patients with a diagnosis of resolved atrial fibrillation: retrospective cohort studies. BMJ
2018;361:k1717.29743285
Chao TF, Lin YJ, Chang SL, etal . Can oral anticoagulants be stopped safely after a
successful atrial fibrillation ablation?J Thorac Dis 2015;7:172-7.25713733
Zellerhoff S, Lenze F, Eckardt L. Prophylactic proton pump inhibition after atrial fibrillation
ablation: is there any evidence?Europace 2011;13:1219-21.
10.1093/europace/eur139 21561905
Roux JF, Zado E, Callans DJ, etal . Antiarrhythmics After Ablation of Atrial Fibrillation (5A
Study). Circulation 2009;120:1036-40. 10.1161/CIRCULATIONAHA.108.839639 19738139

Published by the BMJ Publishing Group Limited. For permission to use (where not already
granted under a licence) please go to http://group.bmj.com/group/rights-licensing/
permissions

Subscribe: http://www.bmj.com/subscribe

BMJ: first published as 10.1136/bmj.l6428 on 29 November 2019. Downloaded from http://www.bmj.com/ on 12 December 2019 by Richard Alan Pearson. Protected by copyright.

Questions for further research

BMJ 2019;367:l6428 doi: 10.1136/bmj.l6428 (Published 29 November 2019)

Page 4 of 4

PRACTICE

BMJ: first published as 10.1136/bmj.l6428 on 29 November 2019. Downloaded from http://www.bmj.com/ on 12 December 2019 by Richard Alan Pearson. Protected by copyright.

Figure

For personal use only: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe

