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The incidence of atrial fibrillation (AF) in the general
population is estimated as 0.4% in patients youn-
ger than 70 years, and 2% to 4% in older patients.1

The incidence of AF is higher in patients with car-
diovascular disease. The Cardiovascular Health
Study demonstrated that the prevalence of AF
was 9.1%, 4.6%, and 1.6% in patients with clinical,
subclinical and no cardiovascular disease, respec-
tively.2 Atrial arrhythmias occur frequently after ma-
jor cardiothoracic surgery and result in increased
morbidity and length of hospital stay.3–6 The preva-
lence of atrial arrhythmias after cardiac surgery has
been reported to vary between 10% and 65%,4,7–27

depending on type and technique of surgery, pa-
tient characteristics, method of arrhythmia surveil-
lance, and definition of arrhythmia. Postoperative
AF may occur in up to 40% of patients undergoing
coronary artery bypass surgery,28–31 35% to 40%
after valvular surgery,13,28,32 60% after combined
coronary artery bypass graft (CABG) and valve sur-
gery, and 11% to 24% after cardiac transplanta-
tion.13,33 In a large, multicenter, international
cohort study, the majority of the initial episodes of
AF occurred within the first few (2–5) days after
CABG surgery (Fig. 1).29

PATHOGENESIS

The electrophysiologic mechanisms of AF after
cardiac surgery are not yet well understood. How-
ever, preexisting atrial substrate, such as atrial
fibrosis or dilatation may predispose to atrial fibril-
lation.34 Perioperative factors, such as atrial injury
or ischemia, inflammation, increase in adrenergic
tone, catecholamines, atrial stretch from volume
overload, or electrolyte disturbances, may trigger

postoperative AF in patients who are susceptible
to AF through dispersion of atrial refractori-
ness,35,36 nonuniform atrial conduction,37 or in-
creased premature atrial complexes.38

Expression of proinflammatory cytokines and
activation of oxidases with an increase in oxidative
stress have also been implicated in the genesis of
postoperative AF.39–46 Oxidative stress may de-
crease atrial effective refractory period and may
also promote progressive fibrosis.47 Consistent
with these mechanisms, steroids and statins
have been shown to attenuate profibrillatory
effects of oxidative stress.48,49

CLINICAL IMPLICATIONS

Postoperative AF is associated with increased
incidence of postoperative complications and
longer length of hospital stay.7,8,13,29,30 Patients
with postoperative AF are more likely to develop
hypotension, pulmonary edema,19 and cerebro-
vascular accident.7,8,13,50,51 The incidence of
stroke is significantly higher in patients who de-
veloped AF after cardiac surgery (3.3% versus
1.4%).13 The incidence of a composite outcome,
including encephalopthy, decline in Mini-Mental
State Examination score, increase in National In-
stitutes of Health Stroke Scale score, renal dys-
function, renal failure, pneumonia, mediastinitis
or deep sternal wound infection, sepsis, harvest
site infection, vascular catheter infection, and
genitourinary infection is also higher in patients
with postoperative AF (22.6% versus 15.4%).29

The cost of care on patients who developed
postoperative AF was increased by approxi-
mately $10,000 per patient.30
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Postoperative AF is also associated with lower
in-hospital and long-term survival. A retrospective
cohort study found that patients who developed
AF after CABG surgery had higher in-hospital
mortality (odds ratio or OR 1.7, P 5 .0001) and
a decrease in survival at 4 to 5 years (74% versus
87%, P<.0001).30

PREDICTORS OFATRIAL FIBRILLATION AFTER
CARDIAC SURGERY

Several clinical factors have been shown to be
associated with an increased incidence of AF
following cardiac surgery.28,29 These include age,
gender, hypertension, prior history of AF, obesity,
chronic obstructive pulmonary disease (COPD),
left atrial size, and left ventricular ejection
fraction.52

Older age has been consistently shown in
multiple studies as a predictor for postoperative
AF. Every 10-year increase in age is associated
with a 75% increase in the odds of developing
AF and age greater than 70-years old alone is
considered to be high risk.29 The increase in
postoperative AF in older age is likely related to
degenerative changes in atrial myocardium, dilata-
tion, and nonuniform anisotropic conduction.53

Men are more likely to develop AF after CABG
surgery than women.7–9,21,27 Previous history of
AF also increases the risk of postoperative
AF.4,11 Hypertension is a predictor of AF in the
general population as well as after cardiac sur-
gery.7,8 Higher body mass index has been shown
to be an independent predictor for new-onset AF
after cardiac surgery.52 There is a strong correla-
tion between body mass index and left atrial

enlargement.54–56 Patients with COPD have been
reported to have a 43% increase in the probability
of developing postoperative AF,29 likely because
of an increase in P-wave dispersion and heteroge-
neity of conduction.57

PREVENTION

The incidence of AF after cardiac surgery is high,
especially in patients with multiple risk factors de-
scribed above. Although it is often transient, post-
operative AF often is associated with increased
morbidity and prolonged intensive care unit and
hospital stay. Therefore, prophylactic therapy
should be considered in all patients, particularly
high risk, who are considered for cardiac surgery.
Pharmacologic therapy and cardiac pacing have
been evaluated in several trials.

Pharmacologic Prophylaxis

b-adrenergic receptor antagonists
b-adrenergic receptor antagonists alone or com-
bined with other antiarrhythmic drugs, such as dig-
italis or calcium channel blockers, have been
commonly used to prevent postoperative AF.
Beta-blockers attenuate the effects of beta-adren-
ergic stimulation, which facilitates vulnerability to
AF after cardiac surgery. The efficacy of beta-
blockers in reducing the incidence of postopera-
tive AF has been demonstrated in several trials.
Therefore, beta-blockers should be administered
perioperatively in patients without contraindica-
tions as the standard therapy to reduce the inci-
dence of AF after CABG.58

Fig.1. Postoperative atrial fibrillation after CABG surgery was most common on postoperative day 2 (left graph)
and recurrence was most common on postoperative day 3 (right graph). More than 60% of initial recurrence oc-
curred within 2 days of first onset. (Reproduced from Mathew JP, Fontes ML, Tudor, IC, et al. A multicenter risk
index for atrial fibrillation after cardiac surgery. JAMA 2004;291:1720; with permission.)
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