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Abstract

Objective: To investigate the incidence and relative risk factors of post coronary artery bypass grafting(post-CABG) atrial fib-
rillation (AF). Methods: 312 patients with CABG were reviewed and divided into an AF group and a non-AF group. Statistical
analysis was used to compare the data between the two groups and screen for risk factors of post-CABG AF. Results: 103/312
(33.01%) patients developed post-CABG AF. Univariate analysis showed that patients in AF group compared with those in non-AF
group were more likely to have advanced age (=70 years), early postoperative withdrawal of B-blockers, hypertension, left atrial
enlargement (=40 mm), a history of AF, prolonged p-wave duration (=120 ms) and increased number of grafts (=3). Multi-
variate logistic regression analysis showed that advanced age (=70 years), early postoperative withdrawal of B-blockers, hyper-
tension, left atrial enlargement (=40 mm) and a history of AF were highly related to post-:CABG AF. Conclusion: The inci-
dence of AF in patients following CABG was 33.01% in this study. Advanced age, early postoperative withdrawal of (-blockers,

hypertension, left atrial enlargement and a history of AF were independent risk factors of post-CABG AF.
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INTRODUCTION

Atrial fibrillation (AF) is the most common ar-
rhythmia after coronary artery bypass grafting
(CABG), with an incidence ranging from 25% to
40% ¥, Post-CABG AF is self-limiting in most
cases. However, even when AF is uncomplicated,
its treatment requires additional medical and nursing
time and a prolonged hospital stay'”. In a minority of
cases, post-CABG AF can cause hemodynamic com-
promise and increase risk of postoperative stroke *.
The purpose of this study was to investigate the inci-
dence and relative risk factors of post-CABG AF.

MATERIALS AND METHODS

Patients
From December 2002 to April 2006, 321 patients

“This study was supported by 135 foundation of Jiangsu province
‘Corresponding author.
E-mail address: qjshan@njmu.edu.cn

underwent isolated CABG in our hospital. 9 patients
were excluded in this study (4 with permanent AF
preoperatively, 1 with temporary pacing preopera-
tively and 4 dead postoperatively). The final number
of subjects included in this study was 312 patients.

Diagnostic criteria

All patients received continuous ECG monitoring
for at least 3 days post CABG. After cessation of
ECG monitoring,an ECG was immediately performed
when the patient had irregularity of pulse, palpitation,
chest distress or other symptoms relating to possible
AF. Post-CABG AF was diagnosed when AF episode
duration was longer than 10 minutes during ECG
monitoring and following ECG recording.

Data collection

312 eligible patients were reviewed and divided
into an AF group (103) and a non-AF group (209)
during hospital stay(within 1-3 weeks). Clinical data



140 T.Shen et al./Journal of Nanjing Medical University 2007 ,21(3) :139-142

(including general clinical characteristics, results of
coronary angiography, index of echocardiography
and electrocardiogram ,preoperative administration,
intraoperative factors, postoperative administration
and assisted ventilation time) possible related to
post-CABG AF are presented in table 1~6.

Statistical analysis

Values are presented as mean +standard deviation
or percent and examined using the Student’s t test or
X* test. Multivariate logistic regression was used to
determine the independent risk factors of post-CABG
AF.

RESULTS

103/312 (33.01%) patients developed post-CABG
AF. Most of them (77.9%) occurred on the 1st~3rd
days post-CABG. Univariate analysis showed that
patients in AF group compared with those in non-AF
group were more likely to have advanced age (=70

years) (55 /103 versus 53 /209, P < 0.001), early
postoperative withdrawal of B-blockers (28/103 ver-
sus 18/209, P < 0.001), hypertension (82/103 ver-
sus 127/209, P < 0.001), left atrial enlargement
(=40 mm) (41/103 versus 47/ 209, P = 0.002), a
history of AF (11/103 versus 2 /209, P < 0.001),
prolonged p-wave duration ( =120 ms) (26/103 ver-
sus 317209, P = 0.024) and increased number of
grafts (=3)(88/103 versus 158/209, P = 0.045),
(Tab 1-6). Multivariate logistic regression analysis
showed that advanced age( =70 years)(OR = 3.376,
95% CI. 1.880-6.0633, P < 0.001), early postop-

erative withdrawal of B-blockers (OR = 6.721, 95%
CI. 3.058-14.737, P < 0.001), hypertension (OR =
2.924, 95% CI. 1.523-5.615, P = 0.001), left atrial
enlargement (=40 mm) (OR = 2.378, 95% CI;
1.301-4.345, P = 0.005) and a history of AF (OR =
9.462, 95% CI. 1.539-57.732, P = 0.015) were in-
dependent risk factors of post-CABG AF, (Tab 7).

Tab 1 General clinical characteristics between AF and non-AF group

Group Age(years) =70 years Male Hypertension History of smoking
AF(103) 68.75 £ 5.76" 55(53.40%)" 85(82.52%) 82(79.61%)" 43(41.75%)
Non-AF(209) 63.32 + 8.38 53(25.36%) 176(84.21%) 127(60.77%) 83(39.71%)
Group Diabetes mellitus History of AF AMI OMI
AF(103) 30(29.13%) 11(10.68%)™ 15(14.56%) 18(17.48%)
Non-AF(209) 68(32.54%) 2(0.96% ) 30(14.35%) 49(23.44%)

“P < 0.01; AMI = acute myocardial infarction;OMI = old myocardial infarction. Compared with non-AF group, patients in AF group were
older and more likely to have advanced age( =70 years),hypertension and a history of AF.

Tab 2 Results of coronary angiography between AF and non-AF group

Group Number of diseased vessels Triple diseased vessels RCA disease LMT disease
AF(103) 2.68 + 0.58 75(72.82%) 91(88.35%) 27(26.21%)
Non-AF(209) 2.53 £0.79 142(68.27%) 168(80.77%) 52(24.88%)

RCA = right coronary artery; LMT = left main trunk. We didnt find significant difference between AF and non-AF group in coronary angiog-
raphy.

Tab 3 Index of echocardiography and electrocardiogram between AF and non-AF group

PR interval
(ms) duration = 120 ms (ms)

26 (25.74%)"
31 (15.05%)

P wave duration P wave

Group LVEF LVEF < 0.4 LAD(mm) LAD = 40 mm

113.59 + 12.30™
109.37 + 12.26

168.63 £ 23.70
164.04 £ 24.05

AF(103)
Non-AF(209)

0.59 = 0.10
0.60 = 0.10

3 (3.06%)
11 (5.50%)

38.53 = 4.647 41 (41.00%)™
36.89 = 4.39 47 (23.38%)

P < 0.05, “P < 0.01; LVEF = left ventricular ejection fraction; LAD = left atrial dimension. Compared with non-AF group, patients in AF
group had lager left atrial dimension and longer P-wave duration; the cases of prolonged p-wave duration (=120ms) and left atrial enlargement
(=40 mm) in AF group were more than those in non-AF group.

Tab 4 Preoperative administration between AF and non-AF group

Group B-blockers Digitalis Calcium channel blockers Amiodarone ACEI/ARB
AF(103) 84(81.56% ) 6(5.83%) 30(29.13%) 6(5.83%) 97(94.17% )
Non-AF(209) 178(85.17%) 11(5.26%) 48(22.97% ) 17(8.13%) 182(87.08%)

ACEI = angiotensin—converting enzyme inhibitor; ARB = angiotensin receptor blocker. We didn’t find significant differences between AF and
non-AF group about preoperative administration.
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Tab 5 Intraoperative factors between AF and non-AF group

Group CPB CPBT/min ACCT/min Number of grafts Number of grafts=3
AF(103) 8(7.77%) 117.17 = 56.45 68.33 + 36.10 3.16 = 0.68° 83(85.44%)"
Non-AF(209) 30(14.35%) 95.38 £ 25.82 50.33 £ 11.91 2.91 £ 0.86 158(75.60% )

‘P < 0.05; CPB = cardiopulmonary bypass; CPBT = cardiopulmonary bypass time; ACCT = aorta cross—clamp time. Compared with non-AF
group, patients in AF group had increased number of graft and more likely to have grafts number=3.

Tab 6 Postoperative administration and assisted ventilation time between AF and non-AF group

Assisted ventilation ~ Withdrawal of

Calcium channel

Group time/hours B-blockers Digitalis blockers Amiodarone Diuretic ACEI/ARB
AF(103) 13.61 = 5.68 28 (27.18%)" 32 (31.07%) 37 (35.92%) 24 (23.30%) 84 (81.55%) 45 (43.69%)
Non-AF(209) 13.82 + 8.15 18 (8.61%) 67 (32.06%) 86 (41.15%) 36 (17.22%) 177 (84.69%) 103 (49.28%)

“P < 0.01; ACEI = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker. Compared with non-AF group, patients in
AF group were more likely to withdraw B-blockers immediately after CABG.

Tab 7 Multivariate logistic regression analysis

Risk Factors B Wald P Value OR 95%CI
Age = 70 years 1.217 16.584 < 0.001 3.376 1.880~6.063
Withdrawal of B-blockers 1.904 22.523 < 0.001 6.712 3.058~14.734
Hypertension 1.073 10.387 0.001 2.924 1.523~5.615
LAD = 40 mm 0.866 7.929 0.005 2.378 1.301~4.345
History of AF 2.244 5.888 0.015 9.426 1.539~57.723

LAD = left atrial dimension; B = regression coefficient; OR = odds ratio; 95% CI = 95% confidence interval. Multivariate logistic regression
analysis showed that age=70 years, withdrawal of B—blockers, hypertension, LAD = 40 mm and history of AF were independent risk factors of

CABG.

DISCUSSION

The incidence of post-CABG AF was 33.01% in
our study. Its mechanism may be multifactorial. Cur-
rently, it is believed that prolonged atrial refractori-
ness, ischemia, inflammatory reaction and sympa-
thetic activation are related to post-CABG AF®*. In
this study, we found out that advanced age, early
postoperative withdrawal of B-blockers, hyperten-
sion, left atrial enlargement and history of AF were
independent risk factors of post-CABG AF.

Advanced age and hypertension

Advanced age is the most often reported indepen-
dent risk factor not only for AF among general pop-
ulation but also for post-CABG AF. In our study,
the patients in AF group were older compared with
those in non-AF group. Incidence of post-CABG AF
increased progressively in patients aged =70 years.
Age-related structural changes, such as increased fi-
brosis, fat deposition and amyloidosis would result
in intra-atrial conduction disturbances which may be
responsible for intra-atrial re-entry and induction of
AF ["8] Hypertension has also been proposed as a
risk factor for AF both among general population
and patients following CABG. Be similar to ad-
vanced age, patients with hypertension, demonstrat-
ed by endocardiac biopsy, exist atrial hypertrophy
and fibrosis, which result in abnomality of atrial de-
polarization and conduction. Therefore it is easily to
lead to intra-atrial re-entry and consequently occur-

rence of AF among patients with hypertension . In
addition, it is possible that unavoidable trauma to
sympathovagal fibers originating from the deep or
superficial cardiac plexus during surgery may be
contributing to preexisting atrial electrical changes
caused by aging or hypertension, predisposing to AF"".

B-blocker

Withdrawal of (3-blocker has been proposed as a
possible cause of AF after cardiac surgery. When
long-term (3-blocker is abruptly discontinued, a phe-
nomenon called B-blocking withdrawal effect fol-
lows. It is characterized by increased catecholamine
concentration in plasma and increased sympathetic
tone. Combined with surgery which further increases
adrenergic activity, the B-blocking withdrawal facil-
itates occurrence of post-CABG AF "2 In this
study, most of the AF (77.9% ) developed on the
1st~3rd days after CABG, during which B-blocker
was abruptly discontinued and adrenergic activity
was overly increased and early postoperatively with-
drawal of (3-blocker was found to be an independent
risk factor of post-CABG AF.

Left atrial enlargement

Anatomical left atrial enlargement might cause in-
creased dispersion of effective refractory period
(ERP) and slow or anisotropic conduction in atrium
which were predisposing factors for the development
of AF. Atrial ischemia caused by surgery further ag-
gravated the dispersion of ERP resulting in post-
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CABG AF'*, In this study, preoperative echocar-
diographic measurement of left atrium dimension
was performed and left atrial enlargement (=40
mm) was a risk factor for post-CABG AF.

History of AF

In several studies, preoperative history of AF is
an independent predictor for post-CABG AF [1%19
Patients with a history of AF appear to have an un-
derlying pathologic substrate for the development of
AF, and thus they are susceptible to post-CABG AF.
Many studies have excluded patients with a history
of AF because they are expected to be at greater risk
for developing the post-CABG AF. In this study,
these patients were included and history of AF was
found to be an independent risk factor of post-CABG
AF.

Other factors

Several studies have found that incidence of post-
CABG AF was high in patients with left ventricular
dysfunction *'". But we found no significant differ-
ence for developing post-CABG AF between patients
with and without left ventricular dysfunction in this
study, perhaps the sample size was not large enough
to reach statistical significance. The prophylactic
therapy with amiodarone has been shown to be
effective in decreasing the incidence of AF after
CABG ", In this study, amiodarone were used to
treat arrhythmias happening perioperatively but not
to prevent post-CABG AF. Therefore,the analysis of
prophylactic therapy with amiodarone was confound-
ed and the result was not statistically significant.

In addition, it was found that ACEI or ARB could
reduce the incidence of AF after acute myocardial
infarction in patients with left ventricular dysfunc-
tion®’. Because the objects investigated in our study
were patients with CABG but not acute myocardial
infarction, we did not find a relation between AF
and perioperative administration of ACEI or ARB.

The incidence of AF in patients following CABG
was 33.01% in this study. Advanced age, early
postoperative withdrawal of [B-blockers, hyperten-
sion, left atrial enlargement and a history of AF
were independent predictors of post-CABG AF.

References

[1] Halpin LS, Barnett SD, Burton NA. National Databases and
Clinical Practice Specialist; Decreasing Postoperative Atrial
Fibrillation Following Cardiac Surgery. Outcomes Management
2004;8:33-8.

[2] Banach M, Rysz J, Drozdz JA, Okonski P, Misztal M, Baryl-
ski M, et al. Risk factors of atrial fibrillation following coronary
artery bypass grafting: a preliminary report. Circ J 2006; 70
438-41.

(3]

[4]

(6]

[7]

(8]

(9]

[10]

(11

[l

(12]

(13]

[14]

[17

[18

(19

[t

(20

[t

T.Shen et al./Journal of Nanjing Medical University, 2007 ,21(3) :139-142

Zangrillo A,Landoni G, Sparicio D,Benussi S, Aletti G, Pap-
palardo F, et al. Predictors of atrial fibrillation after off-pump
coronary artery bypass graft surgery. J Cardiothorac Vasc
Anesth 2004; 18:704-8.

Kollar A, Lick SD, Vasquez KN, Conti VR. Relationship of a-
trial fibrillation and stroke after coronary artery bypass graft
surgery: when is anticoagulation indicated?
2006; 82.515-23.

Chandy J, Nakai T, Lee RJ, Bellows WH, Dzankic S, Leung
JM. Increases in P-wave dispersion predict postoperative atrial
fibrillation after coronary artery bypass graft surgery. Anesth
Analg 2004; 98:303-10.

Taylor AD, Groen JG, Thorn SL, Lewis CT, Marshall Al.
New insights into onset mechanisms of atrial fibrillation and
flutter after coronary artery bypass graft surgery. Heart 2002;
88: 499-504.

Nisanoglu V, Erdil N, Aldemir M, Ozgur B, Berat Cihan H,
Yologlu S,et al. Atrial fibrillation after coronary artery bypass
grafting in elderly patients: incidence and risk factor analysis.
Thorac Cardiovasc Surg 2007; 55:32-8.

James LC. A perspective of pstoperative atrial fibrillation in
cardiac operations. Ann Thorac Surg 1993;56: 405-9.

Aranki SF, Shaw DP, Adams DH, Rizzo RJ, Couper GS,
VanderVliet M, et al. Predictors of atrial fibrillation after coro-
nary artery surgery. Circulation 1996;94; 390-7.

Amar D, Zhang H, Leung DH, Roistacher N, Kadish AH.
Older Age Is the Strongest Predictor of Postoperative Atrial
Fibrillation. Anesthesilogy 2002;96. 352-6.

Coleman CI, Perkerson KA, Gillespie EL, Kluger J, Gallagher
R, Horowitz S, et al. Impact of prophylactic postoperative be-
ta-blockade on post-cardiothoracic surgery length of stay and a-
trial fibrillation. Ann Pharmacother 2004 ; 38.2012-6.

White HD, Antman EM, Glynn MA, Collins JJ, Cohn LH,
Shemin RJ, et al. Efficacy and safety of timolol for prevention
of supraventricular tachyarrhythmias after coronary artery by-
pass surgery. Circulation 1984;70.479-84.

Manning WJ, Gelfand EV. Left atrial size and postoperative a-
trial fibrillation: the volume of evidence suggests it is time to
break an old habit. J Am Coll Cardiol 2006; 48.787-9.

Guo Y, Hu SS, Wu QY, Xu JP, Song YH, Zhu XD. Predic-
tors of atrial fibrillation after coronary artery bypass graft
surgery. Chin Med J 2002;115; 232-4.

Amar D, Shi W, Hogue CW Jr, Zhang H, Passman RS,
Thomas B, et al. Thaler HT. Clinical prediction rule for atrial
fibrillation after coronary artery bypass grafting. J Am Coll
Cardiol 2004 ; 44(6):1248-53.

Mathew JP, Parks R, Savino JS, Friedman AS, Koch C,
Mangano DT ,et al. Atrial fibrillation following coronary artery
bypass graft surgery. Predictors, outcomes and resource utiliza-
tion. JAMA 1996; 276. 300-6.

Hakala T, Pitkanen O, Hippelainen M. Feasibility of predicting
the risk of atrial fibrillation after coronary artery bypass surgery
with logistic regression model. Scand J Surg 2002;91: 339-44.
Kerstein J, Soodan A, Qamar M, Majid M, Lichstein E, Hol-
lander G, et al. Giving IV and oral amiodarone perioperatively
for the prevention of postoperative atrial fibrillation in patients
undergoing coronary artery bypass surgery: the GAP study.
Chest 20043126 716-24.

Yagdi T, Nalbantgil S, Ayik F, Apaydin A, Islamoglu F,
Posacioglu H, et al. Amiodarone reduces the incidence of atrial
fibrillation after coronary artery bypass grafting. J Thorac Car-
diovasc Surg 2003 ;125;1420-5.

Pedersen OD, Bagger H, Kober L, Torp-Pedersen C.Tran-
dolapril reduces the incidence of atrial fibrillation after acute
myocardial infarction in patients with left ventricular dysfunc-
tion. Circulation 19993100 376-80.

Ann Thorac Surg



