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INTRODUCTION

Atrial fibrillation (AF) is a commonly encountered
arrhythmia in clinical practice, and is a well-
recognized complication of cardiac surgery. The
occurrence of postoperative AF (POAF) is associ-
ated with an increased length of stay, stroke risk,
health care costs, and mortality.1–14 The incidence
of POAF varies from 15% to 60%,3,5–11,15–19 with
the highest rates observed in patients undergoing
valve surgery (37%–60%).5,7,17 POAF has also
been known to complicate noncardiac surgery,
especially esophagectomy, lung surgery, and large
colorectal surgery.13,20–22 The onset of POAF

peaks on the second day after surgery and de-
clines to 2% at discharge.16,23 Although usually
self-limiting in nature, the risks of hemodynamic
compromise and thromboembolism exist.4,5,24

MECHANISM

Although the exact pathophysiology of POAF re-
mains incompletely understood, it is likely multifac-
torial in cause. Patient-related factors known to
contribute include atrial dilatation, age-related
fibrosis, structural damage to the heart, hyperten-
sion, and other comorbid conditions.6,18,25 The
concept of (structural) predisposition for AF seems
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KEY POINTS

� Atrial fibrillation is often encountered after cardiac and noncardiac surgical procedures.

� Atrial fibrillation is associated with an increased hospital stay and stroke risk, and a reduced in-
hospital and long-term survival.

� Understanding the underlying pathophysiology of POAF remains elusive; however, numerous risk
factors predisposing to its development have been identified, including advanced age, structural
damage to the heart, left ventricular dysfunction, hypertension, and valve surgery.

� Further investigation into the mechanisms underlying POAF, and the effects of various therapeutic
modalities, will enable a better understanding of this phenomenon.

� Risk stratification, and targeted interventions for high-risk patients, may hold the key to mitigating
the morbidity and financial burden associated with this arrhythmia.
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to be true for vulnerability of certain patients to AF
after cardiac surgery.26 The electrophysiologic
substrate may be pre-existing or may develop
because of heterogeneity of refractoriness after
surgery. Furthermore, the role of ectopic beats
from the pulmonary veins in the development of
POAF, as in nonsurgical patients, is yet to be delin-
eated. This represents an area of significant inter-
est, because such sites may be amenable to
isolation at the time of surgery.
Several factors related to the surgical procedure

also potentially contribute to the development of
AF. These include operative trauma from surgical
dissection and manipulation, pericardial lesions
(pericarditis), atrial dilatation (caused by left ven-
tricular dysfunction and intraoperative volume
overload), perioperative use of catecholamines,
parasympathetic activation, and electrolyte imbal-
ances.3,5,6,16,25,27,28 Current cardioplegia tech-
niques and inadequate atrial cooling may be
responsible for atrial ischemia. This has led some
to postulate that ischemic injury and subsequent
oxidative stress on reperfusion are potential trig-
gers for POAF.6,29,30 However, there have been
conflicting reports regarding the effect of cardio-
pulmonary bypass time and aortic cross-clamp
time on the incidence of the arrhythmia.5,6,28,31,32

The time course of development of POAF corre-
sponds with the activation of the complement
system, as evidenced by the release of proinflam-
matory cytokines and an increase in inflammatory
markers.14,33–37 This suggests an inflammatory
component to the development of POAF. Inflam-
mation is often related to the development of vary-
ing degrees of pericarditis. In support of this
theory, some studies have demonstrated a benefit
of drugs with anti-inflammatory action, including
corticosteroids and statins, in decreasing the inci-
dence of POAF.38–41

There seems to be a significant increase in sym-
pathetic tone postoperatively in patients that
subsequently develop POAF.42–45 Withdrawal of
preoperative b-blockers and nonuse of periopera-
tive b-blockers are associated with a higher rate of
AF,7,18,46–48 thereby reinforcing the hypothesis of
increased sympathetic tone being a facilitating
factor in the development of POAF.

EPIDEMIOLOGY

The reported incidence of POAF varies depending
on the type of surgery, definition of arrhythmia
used, and method of arrhythmia surveil-
lance.16,17,49 Highest rates have been observed
with combined valve surgery and coronary artery
bypass grafting (CABG; 62%).3,26,50 A lower inci-
dence has been observed in patients undergoing

isolated CABG (15%–40%),5,7,50 cardiac trans-
plantation (11%–24%),5,17,51 and noncardiac
surgery (0.3%–13.7%).13,20–22 The different mo-
dalities used to monitor for arrhythmias after sur-
gery also contribute to the variation in reported
incidence. When intermittent 12-lead electrocar-
diograms are used for detection, a rate of 11%
has been reported, compared with greater than
40% when diagnosis is based on continuous
Holter monitoring.15,31

Advanced age has consistently been described
as the most significant predictor of developing
AF after cardiac and noncardiac sur-
gery.3,5–7,9,18,28,52,53 Structural changes of the
heart with age, such as atrial fibrosis and dilata-
tion, and age-related comorbidities, are likely
responsible for this increase in incidence with
age.54,55 Villareal and colleagues3 found age
greater than 65 years to be an independent risk
factor for developing POAF after revascularization
(odds ratio [OR], 2.4; 95% confidence interval [CI],
2.06–2.74; P<.0001). In another study done on
2588 patients, the incidence of POAF in patients
undergoing thoracic surgery increased with age
as follows: age 50 to 59 years (relative risk [RR],
1.70; 95% CI, 1.01–2.88), age 60 to 69 years
(RR, 4.49; 95% CI, 2.79–7.22), age 70 years or
greater (RR, 5.30; 95% CI, 3.28–8.59).53

Patient-related risk factors for developing POAF
also include left ventricular dysfunction and pres-
ence of congestive heart failure (CHF), obesity,
hypertension, chronic obstructive airways dis-
ease, and severe underlying coronary artery dis-
ease.3,6,56,57 The CHADS2 and CHA2DS2-VASc
scores were also found to be predictive of AF after
cardiac surgery.58

Several studies have also described a difference
in the incidence of POAF based on geographic re-
gion and race.8,49 Higher rates were observed in
the Middle East (41.6%), Canada (36.6%), Europe
(34%), and United States (33.7%), with relatively
lower rates being reported in South America
(17.4%) and Asia (15.7%).8 Whether this diver-
gence represents a racial predisposition of whites
toward the development of POAF, comorbid con-
ditions, or a disparity in arrhythmia surveillance
and reporting remains unknown. However, racial
differences in POAF incidence have previously
been described, with white race/ethnicity found
to be an independent risk factor for POAF (OR,
1.8; 95% CI, 1.5–2.0; P<.0001).49

Because structural factors, such as fibrosis,
scarring, and dilatation of the atria, predispose to
the development of POAF, it has been hypothe-
sized that electrophysiologic measurements
before surgery may help predict the development
of AF after surgery. The measurement of
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