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Atrial fibrillation (AF) is the next major challenge in manage-
ment of patients with congenital heart disease (CHD). This
tachyarrhythmia arises at a relatively young age and rapidly
progresses from paroxysmal to long-standing persistent AF
in <5 years, which justifies aggressive therapy.

Pulmonary vein isolation: emerging treatment of AF in
CHD patients

There has been an increase in reports of pulmonary vein isola-
tion (PVI) performed in CHD patients with AF. Successful out-
comes of this therapy suggest pulmonary vein ectopy as the
underlying mechanism. Frequent atrial ectopy in this group
of patients is related to aging, female sex, univentricular
hearts, lower body mass index, valvular dysfunction, and left
atrial dilation. Ectopy in CHD patients arises from both right
and left atrial sites, but targeting non–pulmonary vein trigger
sites was not related to freedom of AF.1

PVI hasmainly been performed in patients with atrial septal
defects or bicuspid aortic valves. In patients with complex
CHD, there are fewer data on favorable outcomes of PVI.
Interestingly, AF originating from circumscriptive areas in
the right atrium has been described in patients with Fontan
circulation and transposition of the great arteries, and
isolation of these areas resulted in termination of AF.

AF recurrences

Recurrence rates after PVI are variable and are related to
patient, procedural, and follow-up variables, including, for
example, complexity of CHD, number of surgical procedures,
ablation techniques, and frequency and type of postproce-
dural rhythm monitoring. Multiple procedures are often
required to obtain freedom from AF.1–4 High recurrence
rates in CHD patients can be the result of incomplete
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ablation of lesions due to complex anatomies. AF may also
be a more substrate mediated arrhythmia in these patients
as 32% to 53% of the study populations had persistent
AF.1–3 However, the type of AF, paroxysmal or persistent,
was not associated with AF recurrences after PVI.

Coexistence of different types of atrial tachyarrhythmias

After corrective or palliative cardiac surgery (cavotricuspid
isthmus dependent), macroreentrant tachycardia (MRT) is
frequently observed.1–4 Importantly, MRT in CHD patients
often coexists with AF, and either AF or MRT is the initial
presenting arrhythmia. Noninducibility of MRT after PVI is
associated with AF-free survival.1–3 The relationship between
MRT and AF in CHD patients is only partly understood.
Comparable to patients without CHD, AF may develop after
ablation of cavotricuspid isthmus–dependent atrial flutter. In
contrast, frequent episodes ofMRTmay aggravate preexisting
remodeling by pressure or volume overload, which in turn
facilitates development of AF.5 Also, MRT may arise after PVI.

Additional ablation approaches

Although additional ablation approaches, such as targeting
complex fractionated electrograms or rotational activity,
have been performed in CHD patients, they had no positive
impact on AF ablation outcomewith the exception of creation
of a lateral mitral annular line.2

If AF is a substrate-mediated arrhythmia in CHD patients,
at present there are no conclusive data on whether the
substrate is located at the right or left atrium. Intraoperative
mapping studies in patients with atrial septal defects demon-
strated extensive areas of conduction disorders in the right
atrium and Bachmann bundle and to a lesser degree in the
left atrium (Figure 1).
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Figure 1
A: Schematic presentation of the positions and orientations of a 192-electrode array on the atria for intraoperative mapping. VCI 5 vena cava inferior; VCS 5 vena
cava superior. B: Spatial distribution of conduction disorders during sinus rhythm in a patient with an atrial septal defect. Conduction disorders are scattered
throughout the atria but mainly present on the right atrium and Bachmann bundle.
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Variations in underlying CHD, associated surgeries, and resid-
ual lesions and consequently differences in AF pathophysio-
logic processes call for more insights into AF mechanisms
and patient-tailored ablation approaches. Reported ablation
outcomes may overestimate ablation success in more com-
plex CHD as only small numbers of complex CHD patients
were included. Continuous rhythm monitoring before and af-
ter PVI will provide further insights into relationships between
AF and MRT that can be used to refine AF ablation strategies
with additional targeting of MRT to improve arrhythmia-free
survival.
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