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Atrial fibrillation is a complex arrhythmia with multiple under-
lying causes, including abnormal automaticity originating in the
pulmonary vein region of the left atrium [1], heterogeneous con-
duction and repolarization, and increased but regionally variable
interstitial fibrosis occurring as a response to regional changes in
wall stress. These factors promote ectopic atrial activation and
increase the propensity for re-entrant arrhythmias. While the
mechanisms of AF can be studied in patients with AF, variations
in the etiology of AF can complicate the interpretation of the
analyses.

In 1994, Konings and colleagues in Professor Allessie’s group
made a major contribution to the classification of AF, identifying
three distinct patterns of electrical activity in the right atrium
(RA) using high density epicardial mapping of AF evoked with pac-
ing in patients undergoing cardiac surgery [2]. Complexity of RA
conduction during AF was variable, ranging from a single broad
wavefront of uniform conduction velocity (type I) to the presence
of three or more wavelets associated with multiple areas of slow
conduction and arcs of conduction block (type III). This unipolar
electrogram based system has been widely adopted and has pro-
vided durable and important insights into the role of heteroge-
neous conduction in AF, including identification of the role of
longitudinal dissociation in persistent AF [3] and the role of con-
duction heterogeneity in obesity related AF vulnerability [4].

In the past decade, there has been an increasing recognition of
the changes in atrial structure and function that underlie risk of
AF; these changes have been described as atrial cardiomyopathy
[5]. Consistent with this concept, it has been reported that changes
in epicardial conduction precede the development of AF [6]. In this
issue, Dudink and colleagues in Maastricht report on a 62 patient
study in which they used epicardial RA mapping to determine
the relation between the atrial blood supply and the complexity
of acute AF [10]. In a healthy heart, the high rate activity of AF
greatly increases metabolic demand (~3 fold) and oxygen con-
sumption [7]. Many cardiac surgery patients undergo coronary
artery bypass graft surgery to alleviate the impaired coronary
artery blood flow that is due to the presence of atherosclerotic
lesions. In their study, Dudink and colleagues used high-density
(256 electrode) epicardial mapping to assess the relation of RA
blood suppy (assessed by coronary angiography) on the complexity
of AF [10]. The authors sought to test the hypothesis that right
coronary artery occlusion (which provides blood flow to the RA)
would contribute to the development of a substrate for AF that
would increase complexity of pacing-induced AF.
The authors found that, while there was a trend toward a reduc-
tion in AF wave size with increased extent of coronary artery dis-
ease (based on the number of vessels with significant coronary
occlusion), the measured AF complexity parameters had no signif-
icant relation to the blood supply scores. Univariate analysis
showed that age, increased severity of coronary artery disease
(CAD; 3-vessel vs. zero vessel disease), LDL and total cholesterol
levels, and right atrial volume were all associated with an increase
in maximal atrial activation time difference (P < 0.10). However, in
a multivariate analysis only increased age and 3-vessel disease
were independently associated with the maximal activation time
difference. What does this mean? As noted by the authors, CAD
and AF are both diseases that progress slowly, over decades. Occlu-
sion of the right coronary artery (RCA) may be compensated by the
develop of collaterals that can sustain blood flow normally pro-
vided by the RCA.

While the relation of right atrial coronary supply and right atrial
AF complexity is not statistically strong, this does not mean that
impaired blood supply has no impact on RA structure and/or func-
tion. Ischemia and increased wall stress promote increased expres-
sion of atrial endothelin-1 (ET-1), a paracrine peptide that is
produced by atrial myocytes and endothelial cells. ET-1 protein
and mRNA levels are increased in AF, and in the setting of heart
failure [8]. ET-1 promotes activation and proliferation of atrial
fibroblasts and deposition of extracellular collagen (interstitial
fibrosis) that can slow conduction, especially in the transverse
direction. It is of interest that, although not significant (p = 0.12)
due to the small size of the study, there is a trend toward slowing
of conduction velocity with increasing numbers of occluded coro-
nary arteries.

In this study, the authors have addressed only the relation of
right atrial blood flow and electrophysiology. While both atria
can impact the persistence of AF, triggering of AF is frequently a
left-sided phenomena, beginning with ectopy originating in the
region around the pulmonary veins. Thus, it will be of interest in
future studies to evaluate changes in LA blood flow, LA conduction
parameters and AF complexity. The pulmonary veins add a level of
structural complexity to the LA anatomy that increases opportuni-
ties for focal and reentrant activity. AF promotes functional mitral
regurgitation [9] that, due to increased LV systolic pressure, has a
greater impact on LA than RA pressure and distention.

The efforts of the authors of this study to carefully evaluate the
mechanisms of AF induction in patients with no history of AF are
commendable. Parallel studies in animal models, while feasible
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and perhaps less ‘‘noisy,” cannot easily address the impact of age or
the many other clinical variables that accompany patients under-
going surgery. These studies can both promote the development
of novel hypotheses, and evaluate the validity of hypotheses gener-
ated in preclinical studies. Regardless of the study outcomes, the
translational relevance is high.
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