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Sources and selection
criteria

We searched all entries in
PubMed through
September 2007 with the
medical subject
headings “atrial
fibrillation”, “catheter
ablation”, and “anti-
arrhythmia agents”. We
reviewed the reference
lists of retrieved articles
to identify any additional
relevant articles for
inclusion. Whenever
available, we chose
randomised controlled
trials and meta-analyses
over prospective cohort
studies. When these
were not available, we
cited retrospective
studies. We included
otherreferencesifjudged
relevant for the purposes
of discussion. Thus this
work is not an exhaustive
review but represents an
overview of current
clinical and technical
aspects pertaining to
catheter ablation of atrial
fibrillation.
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CLINICAL REVIEW

Catheter ablation for atrial fibrillation

Steven A Lubitz, Avi Fischer, Valentin Fuster

Atrial fibrillation is the most common arrhythmia in
clinical practice and is associated with significant
morbidity and mortality.' Catheter ablation is increas-
ingly being used to treat atrial fibrillation, although it is
not suitable for all patients.” Referring doctors must
confront challenges such as the appropriate selection of
patients for ablation and proper management of
patients after the procedure, and must be familiar
with the expected outcomes. Many unanswered
questions exist surrounding the appropriate applica-
tion of this technique.

This review summarises current ablative techniques
and emphasises the appropriate application and
limitations of catheter ablation on the basis of recent
clinical trials and guidelines.

What is catheter ablation of atrial fibrillation?

After the transvenous insertion of catheters into the
right atrium, the left atrium is accessed (in the absence
of an atrial septal defect or patent foramen ovale) by
trans-septal puncture. Catheter positioning, as well as
the anatomy of the pulmonary veins and left atrium, are
confirmed by fluoroscopy, pulmonary venography,
three dimensional electroanatomical mapping, intra-
cardiac echocardiography, computed tomography,
remote guidance using magnetic resonance imaging,
or combinations of these techniques. Through the
application of thermal energy—most commonly by
radiofrequency or cryothermy—injury is induced to
the myocardium. Ablation can be done in atrial
fibrillation or sinus rhythm.

How have catheter ablation techniques evolved?

The underlying factors contributing to atrial fibrillation
are complex and multifactorial (fig 1). Current catheter
ablation techniques target susceptible atrial substrate,
electrical triggers, and autonomic tone, factors that are
considered to be important for the initiation and
maintenance of atrial fibrillation (box 1). Structural
and electrical properties of the atria, such as fibrosis of
the atrial myocardium, electromechanical remodel-
ling, and genetic mutations affecting ion channels and
gap junction proteins, are critical factors in the genesis
of atrial fibrillation. Initial success with attempts to stop
atrial fibrillation by creating linear incisions in the atria,
asin the surgical Cox-Maze procedure, and replication

of these lesions with radiofrequency catheter ablation,
supported the concept of susceptible atrial substrate,
although the contribution of pulmonary vein isolation
was probably overlooked with these early techniques.

Ectopic pulmonary vein foci that communicate with
the left atrium through muscular sleeves® (figs 2 and 3)
were later discovered to trigger atrial fibrillation in
most patients,* leading to targeted ablation within the
pulmonary veins. As a result of pulmonary vein
stenosis often associated with this procedure, techni-
ques emerged that attempted to isolate the left atrium
from the pulmonary veins. Predominant approaches
included segmental ostial ablation at sites where
pulmonary vein signals were detected,® and anatomi-
cally guided circumferential pulmonary vein ablation
encircling individual or ipsilateral pairs of pulmonary
veins (fig 4).°

Recently, ablation of ganglionated plexi innervating
the pulmonary veins and left atrium has emerged
with recognition that autonomic tone contributes to the
genesis of atrial fibrillation.”® Additionally, targeting
complex fractionated electrograms—signals with
rapid deflections and short cycle lengths correspond-
ing to areas of wavebreak, vagal innervation,
slow conduction, or re-entry—has become increasingly
successful 21

The evolution of ablation techniques was illustrated
in a survey of centres carrying out atrial fibrillation
ablation worldwide between 1995 and 2002.2 In 1995,
isolation of pulmonary veins was notreported by any of
the centres. Between 1998 and 1999, after elucidation
of the role of pulmonary vein triggers in the genesis of

Box 1: Targets of current ablation techniques

* Electrical triggers (pulmonary vein foci, non-pulmonary
vein foci, supraventricular tachyarrhythmias, accessory
pathways)

» Susceptible atrial substrate (caused by, for example,
fibrosis, hypertrophy, mutations of ion or gap junctions,
electromechanical remodelling from previous atrial
fibrillation*)

¢ Autonomic innervation

*Cellular electrical and structural remodelling occur as a

result of previous atrial fibrillation, predisposing to

subsequent episodes of atrial fibrillation
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Genetic predisposition

Autonomic nervous >

Sympathetic tone
Parasympathetic tone

Structural cardiac
disease
Hypertension
Heart failure
Valvular heart disease
Ischaemic heart disease
Infiltrative diseases
Congenital cardiac disease

Electrophysiological
contributors

Non-modifiable Ectopic foci (pulmonary vein foci,

factors Tumours non-pulmonary vein foci)
Age Susceptible atrial substrate
Sex Accessory atrioventricular

Supraventricular
tachyarrhythmias

/ Sick sinus syndrome
Atrial

fibrillation L_

/N

Inflammation
Pericarditis
Myocarditis

Postoperative state

l pathways

RN

Miscellaneous
Obesity
Obstructive sleep apnoea
Pulmonary disease
Drugs (alcohol, caffeine)

system

Endocrine factors
Thyroid disease
Diabetes mellitus

Fig 1| Factors contributing to development of atrial fibrillation. Clinical factors predisposing
patients to atrial fibrillation are complex and may be inter-related. *These conditions may resultin
structural changes such as left atrial enlargement or stretch, myocardial hypertrophy, or left
ventricular systolic dysfunction
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atrial fibrillation," selective ablation of triggers repre-
sented the preferred technique in about 46% of cases.
By 2002, pulmonary vein isolation represented 80% of
all atrial fibrillation ablation techniques. During the
surveyed dates the frequency of the procedure grew
from 18 procedures in 1995 to 5450 in 2002.

The multitude of ablation approaches is testimony to
the multifactorial causes of atrial fibrillation. Despite
the mechanistic rationale that justifies each specific
ablative technique, approaches have overlapping
effects. For example, during pulmonary vein isolation
—the most widely used technique—ablation lines may
encompass critical portions of the left atrium. Thus the
technique may have substrate modification effects
beyond the explicit intention of merely disrupting
signal transmission from pulmonary veins to the left
atrium.

How successful is ablation for atrial fibrillation?

The primary end point in most trials of ablation is
recurrent atrial fibrillation or atrial arrhythmias in the
absence of antiarrhythmic drugs, excluding early and
often transient tachyarrhythmias that occur in up to
half of patients within the first three months.""*® These
are thought to result from recovered pulmonary vein
conduction or proarrhythmic effects of ablation itself

and are often treated with cardioversion, anti-
arrhythmic drugs, and repeat ablation.

Initial reports described success rates between 22%
and 85%, with better results observed for patients with
paroxysmal (self terminating and lasting less than
seven days) rather than persistent (not self terminating)
or permanent atrial fibrillation (terminating attempts
failed or were not attempted). Randomised trials
comparing pulmonary vein isolation in symptomatic
patients, most with paroxysmal disease, reported
success rates ranging from 31% to 88%, with no clearly
superior strategy (table 1).'*'® Long term results are
limited by follow-up of generally no more than one
year in most trials. Outcomes may have been
influenced by the different patient populations studied,
ablative techniques and end points utilised, and
number of repeat ablations.

Moreover, substantially different methods for sur-
veillance of rhythm were used, such as 12 lead
electrocardiography, Holter monitoring, or event
monitoring as prompted by symptoms. These methods
have varying diagnostic accuracy for detecting occult
arrhythmias. As few studies reported the incidence of
recurrent asymptomatic atrial fibrillation after abla-
tion, the benefits may have been overestimated.
Available data show that asymptomatic recurrences
occur in 2%to 16% of patients within the first year of the
procedure (table 1),'°'%'8 although recurrences were
prevalent in only 2% of patients with paroxysmal atrial
fibrillation two years after ablation in one single centre
analysis. '

A consensus statement by the Heart Rhythm
Society, European Heart Rhythm Association, and
European Cardiac Arrhythmia Society states that
patients should be evaluated with electrocardiography
within three months of ablation, every six months for
the next two years, and assessed with event monitors if
they have recurrent palpitations (box 2).° These are
similar to recommendations made by the Venice Chart
international consensus group.®® The benefits of more
extensive surveillance after ablation are unclear.

Which ablation technique is most efficacious?
Heterogeneity in the methods of published trials limits
the ability to compare different techniques (table 1). A
recent meta-analysis concluded that substrate ablation
without pulmonary vein isolation was associated with
no atrial fibrillation in 75% of patients at six months,
whereas circumferential pulmonary vein isolation was
successful in 67%.2* Substrate ablation seems more
important with persistent or permanent atrial fibrilla-
tion than with paroxysmal disease, where isolation of
triggers may suffice. None the less, a consensus
statement by electrophysiological societies in the
United States and Europe recognises that electrical
pulmonary vein isolation forms the basis of most
successful catheter ablations (box 2).%° The ideal
approach depends on individual patient characteristics
and the chronicity of atrial fibrillation, and may require
a combination of strategies (fig 5).
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Fig2| Intracardiac electrogram (recorded at a paper speed of 100 mm/s) from a patient with paroxysmalatrialfibrillation undergoing
pulmonary vein isolation. Patient is in sinus rhythm at 50 bpm (cycle length=1200 ms), seen on surface electrograms (I, aVF, V1, V6).
An intracardiac atrial electrogram is detected at the same cycle length by a catheter in the coronary sinus, preceding the surface
electrogram deflection. A circular lasso catheter in the left upper pulmonary vein (T5) records pulmonary vein potentials occurring at
a cycle length of 300 ms and dissociated from sinus activity. Other measurement points from lasso catheter were removed for

simplicity

Is catheter ablation superior to medical therapy?

Although a strategy for rhythm control with anti-
arrhythmic drugs or electrical cardioversion offers no
survival advantage over a rate control strategy, retro-
spective analyses of major trials show that maintenance
of sinus thythm may be associated with improved
survival® and quality of life.** In the atrial fibrillation
follow-up investigation of rhythm management
(AFFIRM) trial, non-cardiovascular deaths in the
rhythm control arm exceeded those in the rate control

arm,” fuelling speculation that adverse effects of
antiarrhythmic drugs may obscure the benefits of
maintaining sinus rhythm and justifying the compar-
ison of catheter ablation with medical therapy for
achievement of sinus rhythm.

In a pilot trial of 70 patients with predominantly
paroxysmal atrial fibrillation, pulmonary veinisolation
was compared with antiarrhythmic drugs as first line
therapy (table 2).*” Freedom from symptomatic atrial
fibrillation at one year after a single procedure was 87%

Table 1|Randomised controlled trials comparing efficacy of pulmonary vein isolation techniques (segmental ostial ablation versus circumferential pulmonary
vein ablation) for prevention of recurrent atrial fibrillation

Patients
requiring Overall
rePeat frequency of
Freedom frOFn ablations for asymptomatic Overall
ret;lurrer;lt a:‘na.l quoted atrial frequency of
Type of atrial Additional Lec yar: yimia succeoss ale tachyarrhyth- major
fibrillation substrate Rhythm Follow-up (%) (%) mia after complica-
Study No ablation monitoring* (months) CPVA SOA CPVA SOA ablation tionst
Oraletal 2003'* 80 Paroxysmal CPVA group Event monitoring if 6 88 67 0 0 NR 0
(100) symptomatic
Karch et al 100  Paroxysmal (89), CPVA group 7 day Holter 6 42 66 24 16 16 13
2005° persistent (11) monitoring at
6 months
Nilsson et al 100  Paroxysmal (51), None 14 day Holter 12 57 31 74 74 2 4
2006 persistent (49) monitoring at
3 months, event
monitoring if
symptomatic
Liuetal 20067 110  Paroxysmal SOA group if Periodic Holter 9 84 78 9 13 NR 7
(100) inducible or monitoring
residual atrial
fibrillation
Arentz et al 110  Paroxysmal (61), None Periodic Holter 15 67 49 0 0 5 2
200718 persistent (39) monitoring; further

monitoring guided
by symptoms

CPVA=circumferential pulmonary vein ablation; SOA=segmental ostial ablation; NR=not reported.
*Includes assessment at routine clinic appointments.
TIncludes death, cardiac tamponade, transient ischaemic attack or stroke, symptomatic or >50% pulmonary vein stenosis, atrio-oesophageal perforation, vascular complications, or phrenic

nerve injury.
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Fig 3| Muscular sleeves extending into pulmonary vein.
Specimen from pulmonary vein showing muscular sleeves
(arrowhead) extending from left atrium into pulmonary vein.
Haematoxylin and eosin, x2 magnification

compared with 37% for patients treated with anti-
arrhythmic drugs, most of whom received flecainide.
In another study, pulmonary vein isolation in conjunc-
tion with antiarrhythmic drugs was compared with
antiarrhythmic drugs alone in a group of 137 patients
with mostly paroxysmal atrial fibrillation.*® Freedom
from atrial arrhythmias at one year was 56% in the
ablation and antiarrhythmic drugs group and only 9%
in the antiarrhythmic drugs alone group. More
recently, pulmonary vein isolation was superior to a
pharmacological strategy consisting of flecainide,
sotalol, or amiodarone in a group of 198 patients with
paroxysmal atrial fibrillation.*® Daily transtelephonic
monitoring and periodic Holter monitoring showed
that freedom from atrial tachyarrhythmias at one year
was 86% in the ablation group and 22% in the

antiarrthythmic drug group. The success of ablation
improved to 93% when including second procedures.
Two other randomised trials have reported results
favouring ablation over medical therapy in patients
with predominantly paroxysmal disease during one
year of follow-up.®*®! Catheter ablation specifically in
persistent atrial fibrillation was addressed in a trial of
146 patients randomised to treatment with amiodarone
and electrical cardioversion alone for up to three
months, or in combination with pulmonary vein
isolation.®® Freedom from atrial fibrillation or atrial
flutter one year after ablation was 74% in the absence of
antiarrthythmic drugs, including repeat ablations in
32% of patients. In the intention to treat analysis, 58% of
patients in the control arm were free of atrial
fibrillation, although 77% crossed over to the ablation
arm.

These trials also reported that ablation improves
symptoms or quality of life,”**** enhances ejection
fraction,®* reduces left atrial size,”*? and decreases
hospital admissions.”’** One non-randomised trial
reported improved survival with ablation.*

Although traditional strategies for rhythm control
do not seem to be cost effective when compared with
rate control strategies for the management of atrial
fibrillation,* a recent decision analysis comparing
rate control, rhythm control with antiarrhythmic
drugs, and catheter ablation in cohorts of patients
aged 55 and 65 years, concluded that ablation is cost
effective for patients at moderate risk of stroke but not
at low risk.* A cost comparison of ablation and
medical therapy using the Canadian Registry of Atrial
Fibrillation showed that ablation was initially more
expensive than medical therapy, although it was
equivalent in cost about four years after ablation,
justifying ablation as a “fiscally sensible alternative.”°

Fig 4| Electroanatomical map of left atrium in patient with persistent atrial fibrillation undergoing pulmonary vein isolation.
Computed tomogram before ablation procedure is merged with three dimensional electroanatomical map of left atrium created
during ablation. Left atrium is viewed from a posterior (panel A) and superior (panel B) orientation, with left atrium appendage on left.
Dots represent sites of delivery of radiofrequency energy. Radiofrequency lesions encircle both left and right pulmonary veins,
avoiding posterior wall of left atrium, and a line of radiofrequency ablation is seen along the mitral isthmus (region extending from

left inferior pulmonary vein to mitral annulus)
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Ablation was associated with an initial cost ranging
from $C16278 (£8157; €16441; $10661) to
$C21 294, with subsequent annual costs of $C1597
to $C2132, whereas costs for medical therapy ranged
from $C4176 to $C5060 annually. Caution must be
used in interpreting this analysis considering the lack
of long-term follow up to support the durable
effectiveness of ablation.

In summary, evidence from several small trials
suggests that isolation of the pulmonary vein is more
efficacious than medical rhythm control therapy in
select patients with highly symptomatic, drug refrac-
tory atrial fibrillation, although long term outcomes
remain unclear.

Symptomatic atrial fibrillation and rhythm control warranted
[

Yes; ¢No

Antiarrhythmic therapy with class | or Il agent* Rate control
with or without electrical cardioversion Thromboembolism prophylaxist
Thromboembolism prophylaxist

Minimal or Disabling symptoms Other indication for :
no symptoms in atrial fibrillation cardiac surgery or 1
or intolerance to catheter ablation :
antiarrhythmic agent not suitable |
\J
Continue Catheter Surgical Device based
antiarrhythmic therapy ablation* treatment§ treatment|
t ____________ 1 Failure after
\ .
Paroxysmal Persistent or ; multiple
atrial fibrillation permanent 1 catheter
atrial fibrillation I ablation
. attempts**

Electrical pulmonary vein isolation Electrical pulmonary vein isolation 0

Ablation of non-pulmonary vein Ablation of non-pulmonary vein !
triggers discovered during procedure |  triggers discovered during procedure Siluie atar
Adjunctive ablationtt At

| catheter
# ablation
attempt**

Anticoagulation with warfarin for 32 months, then
thromboembolism prophylaxis according to stroke risk¥
Electrocardiography within 3 months, then every six months for at least two years|
Event monitor if symptomatic

Success #

Continue management

Fig5| Proposed algorithm for management of symptomatic patients with atrial fibrillation referred
for rhythm control. Solid lines represent established pathways supported by clinical evidence,
guidelines, or expert consensus documents. Dashed lines represent less established pathways.
*Appropriate antiarrhythmic drug therapy is outlined in practice guidelines.* tUnderlying stroke
risk can be assessed using the CHADS, score?*; one point each is assigned for a history of heart
failure, hypertension, age »75, diabetes mellitus, and two points for previous cerebral ischaemia.
Aspirin is generally recommended ifthe score is 0, aspirin or warfarin if the score is 1, and warfarin
if the score is 22." fFirst line therapy with catheter ablation may be appropriate for patients in
whom long term antiarrhythmic drug therapy may be harmful or for those who want to avoid
antiarrhythmic drugs. Presence of a left atrial thrombus is an absolute contraindication to catheter
ablation. §Summary of surgical techniques for restoration of atrial fibrillation can be found in Heart
Rhythm Society consensus document.? {[Potential measures include permanent pacing or
implantable atrial defibrillators for restoration of sinus rhythm.* **Repeat catheter ablations
should generally be delayed until at least three months after the initial procedure. No consensus
exists on what constitutes the maximum number for repeat attempts. t+Substrate ablation in form
of linear ablation, or ablation of complex fractionated electrograms or sites of autonomic
innervation. Adjunctive ablation may be appropriate in patients with paroxysmal atrial fibrillation
in whom an initial attempt has been unsuccessful
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Box 2: Summary of a recent consensus statement on
catheter ablation of atrial fibrillation*

Indications

Symptomatic atrial fibrillation refractory orintolerant to at
least one class | or Il antiarrhythmic drug

First line therapy for atrial fibrillation in rare clinical
situations

Selected symptomatic patients with heart failure or
reduced ejection fraction

Contraindications

Presence of a left atrial thrombus

Technique

Electrical isolation of pulmonary veins is the cornerstone
of most atrial fibrillation ablation procedures
Non-pulmonary venous triggers should be ablated if
discovered during the ablation procedure

Ablation of the cavotricuspid isthmus is indicated in
patients with typical or isthmus dependent atrial flutter
Thromboembolism prophylaxis after ablation

Warfarin is recommended for at least two months after
ablation

Further thromboembolism prophylaxis should be based
on a patient’s underlying risk for stroket
Minimal surveillance and monitoring after ablation

Patients should be assessed with electrocardiography
within three months of ablation, and then every six
months for at least two years

Patients with palpitations should be evaluated with an
event monitor

Repeat procedures

Owing to frequent and often transient early atrial
tachyarrhythmias after ablation, repeat procedures
should be delayed for at least three months, during which
time antiarrhythmic drugtherapy is appropriate forrelief of
symptoms

*Adapted from an expert consensus statement by Heart
Rhythm Society, European Heart Rhythm Association, and
European Cardiac Arrhythmia Society*®

tUnderlying risk can be assessed using the CHADS,
score?!

Is catheter ablation safe?

The most undesirable complications of ablation are
atrio-oesophageal fistulae, pulmonary vein stenosis,
cardiac tamponade, stroke, and phrenic nerve injury
(box 3 and tables 1 and 2). In a randomised trial
comparing pulmonary vein isolation techniques, the
incidence of pulmonary vein stenosis was 9%, and
cerebrovascular events occurred in up to 6% of
patients.” In a worldwide survey of more than 7000
patients, major complications were reported in 6%.>
These included periprocedural death (0.05%), cardiac
tamponade (1.2%), stroke or transient ischaemic attack
(0.9%), and pulmonary vein stenosis (1.6%). Although
lower complication rates reported in many controlled
trials are reassuring, procedures done outside of
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Table 2| Randomised controlled trials comparing efficacy of catheter ablation versus medical therapy for prevention of recurrent atrial fibrillation

Freedom from

X Overall frequency
recurrent atrial

Single or  Pulmonary vein Primary control Type of atrial  Ablation as Follow- 8 of major
multicentre isolation group therapy fibrillation first line Rhythm up tachyarrhythmia complications
Study No trial technique (%) (%) therapy? monitoring* (years) Ablation Medical with ablation (%)t
Krittayaphong 30  Single SOA Amiodarone Paroxysmal No Periodic Holter 1 79 40 7
etal 2003>* (100) (70), monitoring
persistent (30)
Wazni et al 70  Multicentre SOA Flecainide (77),  Paroxysmal Yes Daily brief event 1 87 37 3
200527 sotalol (23) (96), monitoring
persistent (4) during first and
third months,
and periodic
Holter
monitoring
Oral et al 146 Multicentre CPVA Amiodarone and Persistent or No Daily brief event 1 74 58 0
2006°2 up to two permanent monitoring
electrical (100)
cardioversions
within three
months of
randomisation
Stabile et al 137 Multicentre CPVA Amiodarone Paroxysmal No Daily brief event 1 56 9 4
200625t (62), flecainide ~ (67), monitoring
(26), persistent (33) during first three
propafenone months, and
(10), periodic Holter
disopyramide monitoring
(2), sotalol (6)§
Papponeetal 198 Single CPVA Amiodarone Paroxysmal No Daily brief event 1 86 22 1
2006%° (33), flecainide  (100) monitoring, and
(33), sotalol periodic Holter
(33)§ monitoring
Jais et al 112 Multicentre SOA 81 Paroxysmal No Periodic Holter 1 75 6 4
2006°° (100) monitoring

CPVA=circumferential pulmonary vein ablation; SOA=segmental ostial ablation.
*Includes assessment at routine clinic appointments.
fIncludes death, cardiac tamponade, transient ischaemic attack or stroke, symptomatic or >50% pulmonary vein stenosis, atrio-oesophageal perforation, vascular complications, or phrenic

nerve injury.

fAccording to study protocol, patients treated with catheter ablation also received antiarrhythmic drug therapy.

§Various combinations of antiarrhythmic drugs were used.
fINot specified but 88 class I, 39 class Il, 59 class Ill, and 6 class IV agents were used.
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clinical trials and by less experienced operators might
result in more adverse effects.

Is thromboembolism prophylaxis necessary after
ablation?

In most trials of ablation, anticoagulation was stopped
after three to six months in the absence of recurrent
atrial fibrillation without any significant incidence of
thromboembolism during follow-up. The baseline risk
for stroke as measured by validated tools such as the
CHADS; index,*" was not, however, reported. In a
retrospective analysis of 755 patients, 65% of whom
had paroxysmal atrial fibrillation, the incidence of
thromboembolism was 0.9% within the two weeks after
ablation, and 0.2% between six and 10 months
afterwards.’” None of the patients in whom anti-
coagulation was discontinued had a stroke, including
about half of whom had at least one risk factor.
Recent guidelines call for mandatory warfarin
therapy for at least two months after ablation
(box 2),%° although clinical trials have not specifically
assessed the optimal antithrombotic strategy. Until
further data confirm the reduced stroke risk and ensure

the absence of recurrent atrial fibrillation in a large and
heterogeneous population, patients should continue to
receive thromboembolism prophylaxis on the basis of
their initial stroke risk in accordance with published
guidelines."

Ongoing research

The catheter ablation versus antiarrhythmic drug therapy
for atrial fibrillation (CABANA) trial will assess survival
outcomes among patients treated with ablation compared
with those treated with pharmacological rhythm or rate
control

The multicenter radiofrequency ablation versus
antiarrhythmic drugs for atrial fibrillation treatment
(RAAFT) trial will compare catheter ablation as first line
therapy against antiarrhythmic drugs

The catheter ablation for the cure of atrial fibrillation
(CACAF-2) study will compare the efficacy of catheter
ablation with combined right and left atrial lesions against
antiarrhythmic drugs in patients with persistent atrial
fibrillation refractory to at least one antiarrhythmic

drug

BMJ | 12 APRIL 2008 | VOLUME 336
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Box 3: Potential major complications of catheter ablation of atrial fibrillation

e Periprocedural death
e Cardiac tamponade

e Thromboembolism, including stroke or transient ischaemic attack

¢ Air embolism

e Atrio-oesophageal fistula
¢ Pulmonary vein stenosis
e Phrenic nerve injury

* Perioesophageal vagal nerve injury

e Vascular complications (haematoma, pseudoaneurysm, arteriovenous fistula,

retroperitoneal bleeding)

¢ Acute coronary artery occlusion

o Mitral valve trauma

BMJ | 12 APRIL 2008 | VOLUME 336

Who should be referred for catheter ablation?

The presence of a left atrial thrombus is an absolute
contraindication to ablation,*® whereas the inability
to anticoagulate represents a relative contraindica-
tion. To date, participants enrolled in trials of atrial
fibrillation ablation overwhelmingly had highly
symptomatic, drug refractory, paroxysmal disease.
Most were aged less than 65, had ejection fractions
greater than 50%, and did not have markedly
enlarged atria. The prevalence of structural heart
disease was variable, occasionally constituting more
than half of the participants. The duration of atrial
fibrillation was generally between three and seven
years. Only one randomised controlled trial has
compared ablation as first line therapy with medical
therapy, although the results were favourable.””
Similarly, one non-randomised prospective con-
trolled trial assessed ablation in patients with
congestive heart failure.* The study showed achieve-
ment of sinus rhythm in 78% of patients after about
one year, with repeat ablations required in half of the
patients, and reported improvements in functional
status, symptoms, and ejection fraction with ablation.
Recommendations for ablation reflect trial charac-
teristics (box 2).2°%

Tips for non-specialists

Patients should be considered for referral for atrial
fibrillation ablation when rhythm control therapy is
indicated and attempts with at least one antiarrhythmic
drug have failed

A substantial proportion of patients may require repeat
ablations owing to recurrences of atrial fibrillation or left
atrial tachyarrhythmias resulting from the procedure itself

Guidelines recommend anticoagulation with warfarin for
atleasttwo months afterablation, but the optimal strategy
for thromboembolism prophylaxis has not been tested

Guidelines advocate electrocardiography within three
months after ablation, and every six months thereafter,
although the merits of more rigorous surveillance remain
untested

Additional educational resources

American College of Cardiology (www.acc.org)—

2006 guidelines for the management of patients with
atrial fibrillation from the American College of Cardiology,
the American Heart Association, and the European Society
of Cardiology

Heart Rhythm Society (www.hrsonline.org)—Expert
consensus statement on catheter and surgical ablation of
atrial fibrillation from the Heart Rhythm Society, European
Heart Rhythm Association, and European Cardiac
Arrhythmia Society

Natale A, Raviele A, Arentz T, Calkins H, Chen SA,
Haissaguerre M, et al. Venice Chart international
consensus document on atrial fibrillation ablation. /
Cardiovasc Electrophysiol 2007;18:560-80.

Information for patients

MedlinePlus (www.nlm.nih.gov/medlineplus/
healthtopics.htm))—Online patient information resource
from the United States National Library of Medicine and
National Institutes of Health

American Heart Association (www.americanheart.org/)
and Heart Rhythm Society (www.hrsonline.org)—Both
contain resources for patients

Conclusion

Rhythm control of atrial fibrillation is receiving a
resurgence of attention with the recognition that
catheter ablation may offer benefits not achieved with
pharmacological therapy. At present, patients consid-
ering ablation must be willing to undergo a prolonged
procedure with associated risks, and a significant
likelihood of recurrent disease that may necessitate a
repeat ablation. As the understanding of mechanisms
of atrial fibrillation evolves, catheter ablation techni-
ques will follow suit. Large scale controlled trials
assessing ablation in diverse patient populations are
necessary for more precise clinical guidelines for its
application.
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SUMMARY POINTS

Atrial fibrillation is the most common arrhythmia in clinical
practice

Common triggers are ectopic pulmonary venous foci which
conduct to the left atrium

Catheterablationtechniques usually involve radiofrequency
energy to electrically isolate the pulmonary veins from the
left atrium

Ablation may be more successful in patients with
paroxysmal atrial fibrillation rather than persistent atrial
fibrillation

Atrial fibrillation ablation seems more successful than
medical rhythm control therapy in carefully selected patients

Ablationisindicatedin patients requiring rhythm controland
who have failed with at least one antiarrhythmic drug

Long term data on the safety and efficacy of atrial fibrillation
ablation are limited
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