ORIGINAL ARTICLE

Braz J Cardiovasc Surg 2025,40(4):e20240325
https://doi.org/10.21470/1678-9741-2024-0325

Impact of Right Coronary Artery Bypass Grafting on
Development of Atrial Fibrillation in Coronary Artery Bypass
Grafting Surgery: A Retrospective Study

Seyhan Yilmaz', MD; Ertan Aydin?, MD; Sabiir Zengin', MD; Elvan Tekir Yilmaz?, MD; Abdullah Celik', MD

'Department of Cardiovascular Surgery, Faculty of Medicine, Giresun University, Giresun, Turkey.

“Department of Cardiology, Faculty of Medicine, Giresun University, Giresun, Turkey.

*Department of Anesthesiology and Reanimation, Faculty of Medicine, Giresun University, Giresun, Turkey.

This study was carried out at the Department of Cardiovascular Surgery, Faculty of Medicine, Giresun University, Giresun, Turkey.

ABSTRACT

Introduction: Previous studies suggest that the location of coronary artery disease
cannot independently predict atrial fibrillation after coronary artery bypass grafting,
but with little information, it has also been thought that simultaneous right coronary
endarterectomy may cause this rhythm problem.

Objective: In this study, we aimed to evaluate the effect of right coronary artery
bypass grafting on early postoperative atrial fibrillation.

Methods: Patients who underwent elective on-pump coronary artery bypass
grafting operations in our hospital were included in the study, and patients who
underwent a different open-heart surgery or those who had previously undergone
open-heart surgery were not included. Patients included in the study were divided
into Group 1 (patients who developed postoperative atrial fibrillation) and Group
2 (patients who did not develop postoperative atrial fibrillation) and compared
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in terms of right coronary artery bypass grafting and other follow-up parameters.
Results: The mean age of a total of 158 patients included in the study was
determined as 63.25 + 10.07 years (range 44 - 85 years), 120 were male, and 96%
of them had hypertension. Postoperative atrial fibrillation developed in 43 patients,
and right coronary artery bypass grafting was performed in 123 patients.
Conclusion: We think that the frequency of postoperative atrial fibrillation
development may be higher in cases where right coronary artery bypass grafting
is performed, as it may play a role in processes related to the conduction system
and right ventricular dysfunction, and multicenter studies with a large number of
patients would be beneficial on this subject.

Keywords: Coronary Artery Disease. Coronary Artery Bypass. Atrial Fibrillation.
Cardiac Conduction System Disease.

INTRODUCTION

Coronary artery bypass grafting (CABG) is reported as the
recommended treatment method in patients with coronary artery
disease (CAD), especially in those with diabetes mellitus or left
main coronary disease"?. However, it is reported that the main
complications that can be seen after CABG include myocardial
infarction (MI),acute renalfailure, stroke, pneumonia, atrial fibrillation
(AF), low cardiac output, and mortality; and the incidence of AF,
which is stated to be the most frequently observed rhythm problem
in the postoperative period, is 10 - 40%!"2. It is stated that this
undesirable condition that may develop after CABG s an important
reason for postoperative adverse events, and advanced age and
low ejection fraction (EF) are among the known risk factors; surgical
trauma, use of cardiopulmonary bypass (CPB), non-use of beta-
blocking agents, and many factors such as hypoxia and electrolyte
imbalance are also held responsible to the pathogenesis of new AF
after CABG®?., It has been reported that this arrhythmia is generally
benign, however, it can cause hemodynamic deterioration,
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thromboembolic events, and prolonged hospitalization, and there
is little consensus on its pathogenesis®. It has been suggested in
previous studies that the location of CAD cannot predict AF after
bypass surgery, but with little information, simultaneous right
coronary artery (RCA) endarterectomy is suspected to be the
cause of this rhythm problem®!. It has also been reported that
some studies conducted with patients undergoing non-cardiac
surgery suggest that ischemia in the distribution of the RCA may
be associated with a higher rate of new AFE. In the literature, it is
stated that the determinants of AF are advanced age, sex (male),
and no postoperative beta-blocking treatment, and it has been
reported that even a slight reduction in the incidence of AF after
CABG can have an important impact on the postoperative clinical
situation and shorten the length of hospital stay®.

Objective

In our study, we aim to evaluate the impact of RCA bypass grafting
on early postoperative AF and mortality in isolated on-pump CABG
patients and discuss it in light of the literature.

METHODS

The study was conducted on patients who underwent CABG
surgery in our hospital between February 2022 and April 2023.
Declaration of Helsinki criteria were complied with, and ethics
committee approval (20.11.2023/17) was obtained for the study.
Patients who underwent isolated on-pump CABG surgery in our
hospital whose study data were available were included in our
retrospective study, and patients who underwent emergency CABG
surgery, patients who underwent off-pump CABG, patients who
underwent major vascular surgery simultaneously with the CABG
operation, patients who underwent another open-heart surgery,
patients who had previous open-heart surgery, and patients
with known AF in the preoperative period were not included.
Preoperative and postoperative medical data (preoperative
clinical characteristics, comorbidities, laboratory parameters,
intraoperative data such as coronary artery distal anastomoses,
and postoperative AF development) of the patients included in
the study were examined and recorded from hospital records, and
statistical evaluations were made. CHA2DS2-VASc score — whichis
calculated with history of heart failure, 1 point; hypertension (HT),
1 point; age > 75 years, 2 points; age between 65 and 74 years,
1 point; diabetes, 1 point; female sex, 1 point; stroke/transient
ischemic attack, 2 points; and peripheral vascular disease, 1 point!®
— was used as a predictor of postoperative AF risk. A total of 158
patients included in the study were divided into Group 1 (patients
who developed postoperative AF) and Group 2 (patients who
did not develop postoperative AF) and compared. The medical
treatment of the patients included oral beta-blockers (unless strictly
contraindicated) in the preoperative and postoperative periods.
Patients had fasting (six to eight hours) blood tests when they were
hospitalized for surgery, and after receiving surgery approval from
the Anesthesiology and Reanimation Department, the patients
were taken to CABG surgery without waiting for an extra-specific
period. CABG surgeries were generally performed with a standard
median sternotomy, and myocardial protection was provided by
giving cold blood cardioplegia from the aortic root (a single dose,
antegrade) and the coronary sinus (intermittent, retrograde). After
the surgery, the patients were taken to the cardiovascular surgery

Braz J Cardiovasc Surg 2025;40(4)e20240325

intensive care unit and monitored for 24 hours with a standard
D2 lead; they were extubated when they were adequately alert,
breathed spontaneously, and there were no abnormalities in their
blood gas parameters and hemodynamic status. Patients received
blood transfusions when necessary (if the hematocrit level was
< 24 - 25%). Newly developed AF was defined as an AF episode
lasting > 5 minutes, detected while hospitalized (by monitoring or
12-lead electrocardiogram).

Statistical Analysis

All statistical analyses were performed using the IBM Corp. Released
2015, IBM SPSS Statistics for Windows, Version 23.0, Armonk, NY:
IBM, Corp. Continuous variables are shown as mean + standard
deviation. Categorical variables were evaluated using the chi-
square test and Fisher's exact test. Normally distributed continuous
variables were evaluated using the independent samples t-test,
and non-parametric data were evaluated using the Mann-Whitney
U test. A P-value of < 0.05 was considered statistically significant.

RESULTS

The mean age of 158 patients (120 of whom were male) included
in the study was 63.25 + 10.07 years (range 44 - 85 years), and
96% of them have HT. Demographic data of patients are shown
in Table 1. Postoperative AF rhythm developed in 43 of the
patients, RCA bypass grafting was performed in 123 patients, and
the intraoperative data of the patients are shown in Table 2. Early
postoperative mortality was found to be 8.2%, and postoperative AF
development rate was 30% and 17% in cases with and without RCA
bypass grafting, respectively (P = 0.000); the postoperative events
are shown in Table 3. The CHA2DS2-VASc scores of the patients in
the AF and non-AF groups were found to be 2.74 + 1.36 and 2.38 +
1.15, respectively (P = 0.157), and the comparison of perioperative
data of the groups is shown in Table 4. The mean preoperative
C-reactive protein (CRP) value in the patient group that developed
early postoperative mortality was found to be higher than that
in the patient group that did not develop early postoperative
mortality (19.10 £ 27.39 and 11.58 + 15.1, respectively, P = 0.005).

DISCUSSION

It has been reported that the pathophysiology of AF in the general
population has been extensively studied but is not yet fully
understood™. Also, that AF, which is stated to be the most frequently
observed (10 - 40%) rhythm disorder in the postoperative CABG
period™, is a cause of mortality and morbidity. The stated known
risk factors include advanced age and low EF, and many factors
such as surgical trauma, use of CPB, non-use of beta-blocking
agents, and electrolyte imbalance are also held responsible for
its pathogenesis??. Previous studies reported that the location of
CAD cannot independently predict AF after bypass surgery, but
with limited information, it is suggested that simultaneous RCA
endarterectomy may predispose to this rhythm problem®?. It has
also been reported that some studies conducted with patients
undergoing non-cardiac surgery suggest that ischemia in the
distribution of the RCA is also associated with a high incidence of
AFElin addition, in a study aimed to evaluate the results of patients
who underwent RCA endarterectomy, the authors reported that
they have noticed a high rate of rhythm disturbances, including
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Table 1. Demographic characteristics of patients.
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Variable

n=158

%

Age (years)

63.25 +10.07

Sex (male)

120

759

DM

88

557

Preoperative EF

5567 £ 831

Preoperative Hgb (g/dl)

13.14+£1.79

Preoperative creatinine (mg/dl)

1.05+1.00

Preoperative CRP (ma/l)

1219+ 1644

CRP=C-reactive protein; DM=diabetes mellitus; EF=ejection fraction; Hgb=hemoglobin

Table 2. Intraoperative data of patients.

Variable

n=158

%

CPB duration (min.)

133.88 +£37.37

Aortic cross-clamping duration (min.)

9217 £29.82

Number of mean distal anastomoses

3.89+£0.89

Number of right coronary artery distal
anastomoses

123

78

CPB=cardiopulmonary bypass

Table 3. Postoperative events.

Variable

n=158

%

Postoperative AF

43

27.2

Postoperative mortality

13

8.2

AF=atrial fibrillation

Table 4. Comparison of the perioperative data of the groups.

AF Group

Non-AF Group

Variable

n=43

n=115

P-value

Age (years)

6448 £ 9.53

62.79£10.27

0479

Male sex

0.79 £ 041

0.74+£043

0.248

DM

0.58 £0.49

0.54+£0.49

0410

Mean number of distal
anastomoses

4.07 £1.05

3.82+0.81

0.081

Mean number of RCA
anastomoses

0.86 = 0.35

0.75+043

0.001

CPB duration (min.)

144.76 = 39.06

129.81 + 36.06

0.383

Aortic cross-clamping
duration (min.)

10037 £31.74

89.10 £ 28,61

0.763

Preoperative EF

54.83 £ 8.86

5598 £ 8.11

0.399

CHA2DS2 VASc score

274 +£136

238=x1.15

0.157

Preoperative Hgb (g/dl)

1294 +£1.75

13.21+1.81

0.962

Preoperative CRP (mg/l)

11.63+£17.63

1241 £16.05

0.552

AF=atrial fibrillation; CPB=cardiopulmonary bypass; CRP=C-reactive protein; DM=diabetes mellitus; EF=ejection fraction;
Hgb=hemoglobin; RCA=right coronary artery
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atrioventricular block and ventricular fibrillation, and that they
thought that the reason for this may be ischemia that may develop
in the conduction system secondary to early occlusion of the RCA
bypass graft®. A study reported that previous studies suggested
that intraoperative ischemia in the distribution of the RCA may
be important in the pathogenesis of rhythm problems®, and
in another publication, it is stated that the combination of RCA
occlusion and proximal left anterior descending CAD was not a risk
factor for AF in CABG patients®”.

It has been reported that a study suggests that right-sided
cardiac dysfunction is associated with AF and supraventricular
tachycardia™®?, and right ventricular dysfunction can lead to
right atrial dilatation and remodeling, which can alter conduction
and increase susceptibility to postoperative AF*'%, Furthermore,
it is stated in the same study that the results of the study are
consistent with the observation that right ventricular function,
which may alsoimprove in the postoperative period, is associated
with the development of AF¥. Another angiography-based study
stated that RCA disease was detected in 21.4% of patients who did
not develop AF and 71.4% of patients who developed AF after MI
(P <0001,

In our study, RCA bypass grafting was performed in 123 of 158
patients who underwent on-pump CABG surgery. The rate of
postoperative AF development was found to be 27.2%, and when
the patient groups were examined according to the development
of postoperative AF, the rate of RCA bypass grafting was found to
be 86% (37/43 patients) in the group that developed AF and 75%
(86/115 patients) in the group without AF, and that was statistically
significant (P = 0.001). Again, according to our study results, the
average number of distal anastomoses was found to be 4.07 +
1.05 in the group that developed AF and 3.82 + 0.81 in the group
without AF (P = 0.081). No statistically significant difference was
detected between the two groups in terms of our other study
parameters, and when patients who underwent and did not
undergo RCA bypass grafting were evaluated, the postoperative
AF development rate was found to be 30% (37/123 patients) and
17% (6/35 patients), respectively (P = 0.000).

It is stated in the literature that there is no widely accepted
risk model to predict AF after cardiac surgery, and various
models have been created and validated on this subject™. The
CHA2DS2-VASc score has been validated both prospectively and
retrospectively in predicting AF after cardiac surgery™'9. In our
study, the CHA2DS2-VASc score was calculated to predict the risk
of postoperative AF, and the CHA2DS2-VASc scores of the patients
in the AF and non-AF groups were found to be 2.74 + 1.36 and 2.38
+ 1.15, respectively; although this score was higher in the AF group,
no statistically significant difference was detected (P =0.157).

The optimal timing of CABG after Ml is still a controversial issue,
and early CABG is not clearly defined in most publications in the
literature, but the majority of statistics in studies on this subject are
based on a CABG time limit of 24 or 48 hours!'”'®, Some studies
in the literature report that the mortality rate in CABG operations
performed in the early period (one day, two days, or one week) after
Ml is higher than in those performed in the late period. Some other
studies have shown that CABG timing does not affect mortality in
patients with ST-segment elevation myocardial infarction (STEMI)
or non-ST-segment elevation myocardial infarction (NSTEM)I)
171923 In a meta-analysis conducted on the relationship between
CABG timing and mortality in the literature, the mortality rate in
patients who underwent CABG in the first 24 hours was found
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to be between 4.0 and 24.6% (average 10.5%), and the mortality
in patients who underwent CABG after 24 hours (late) was found
to be between 1.8 and 11.4%. In the same study, it is stated that
the mortality in patients who underwent CABG in the first 48
hours was found to be between 3.6 and 42.9%, and the mortality
in patients who underwent (late) CABG after 48 hours was found
to be between 1.8 and 5.5%"". It is stated in the literature that
early CABG after acute MI, in the high stage of CRP, may further
increase this systemic inflammatory response and negatively affect
the prognosis''’?4. The mortality rate in our study was found to be
approximately 8%. In our study, the preoperative mean CRP levels
of patients with mortality were found to be statistically significantly
higher than those without mortality (19.10 + 2739 and 11.58 +
15.1, respectively, P = 0.005). Since some of the patients in our study
underwent CABG surgery in the early period after MI, we think that
this may have contributed to the relatively high mortality rate.

Limitations

Our study has some limitations, such as its retrospective design,
being single-center and hospital registry-based study, failure to
classify patients as STEMI or NSTEMI, and having a short follow-up
period.

CONCLUSION

We think that the incidence of postoperative AF development may
be higher in cases where RCA bypass grafting is performed, as it
may play a role in the processes related to the conduction system
and right ventricular dysfunction. In our opinion, it would be useful
to conduct multicenter studies with a large number of patients on
this subject.
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