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Abstract- Atrial fibrillation (AF) is the most common arrhythmia after cardiothoracic surgery. AF following 

coronary artery bypass graft (CABG) is associated with an increase in morbidity, mortality, hemodynamic 

instability, thromboembolic events, severity of heart failure and ICU and hospital stay. Corticosteroids have a 

variety of beneficial effects on recovery after elective surgery. This study was designed to test the hypothesis 

that low dose of Methylprednisolone (MP) can affect post-CABG AF and early complications in patients with 

severe left ventricle dysfunction who underwent elective off-pump coronary artery bypass. A total of 120 

patients with LV dysfunction undergoing elective off- pump CABG randomly received either MP or placebo. 

Diabetic patients and those who were receiving corticosteroids were excluded. The MP group received 

5mg/kg of MP intravenously after induction of anesthesia and the placebo group received an equal volume of 

normal saline. We evaluated Post-CABG variables including incidence, duration and frequency of AF 

recurrence and early morbidity such as bleeding, infection, vomiting, renal and respiratory dysfunctions, ICU 

or hospital stay and early mortality. The mean age of patients was 62.11 ± 12.34 years with the 2.4 male to 

female ratio. AF occurred in 23(19.2%) patients. No significant difference in the incidence of new AF was 

found between the placebo (21.7%) and MP group (16.7%) (P=0.47). MP did not affect postoperative 

bleeding, infection, vomiting, renal and respiratory dysfunction and mortality; however, MP significantly 

reduced ICU and hospital length of stay. MP did not affect the incidence, duration and frequency of AF 

recurrence in patients with severe LV dysfunction undergoing off-pump CABG. However, MP could reduce 

ICU and hospital stay significantly in these patients.  
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Introduction 
 
Atrial fibrillation (AF) is the most common type of 
arrhythmia after coronary artery bypass graft (CABG) 
surgery. Incidence of AF has been reported in 20%-50% 
of patients following CABG surgery and is even higher 
after combined CABG and valve surgery. It occurs on 
the second or third day after operation (1-4). The factors 
important in producing postoperative AF are of the 
followings: age, male sex, BMI>30, right coronary graft 
failure, preoperative leukocytosis, low ejection fraction, 
atrial dilatation, long-term aortic cross clamp, increase 

in plasma level of inflammatory markers and 
postoperative pericarditis (3,4). Postoperative atrial 
fibrillation (POAF) can increase stroke, hypertension, 
pulmonary edema, heart failure, hemodynamic 
instability, thrombolytic events, kidney and respiratory 
disorders, longer stay in ICU and hospital as well as 
increase in therapy costs (5,6). Complement and C-
reactive protein complex levels as main markers of 
inflammatory reaction increase in patients who develop 
AF. This inflammatory reaction may contribute to the 
development of postoperative complications such as 
myocardial injury and multiple organ failure (7,8). 
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Corticosteroids have some beneficial effects on recovery 
after elective surgery. However, there is controversy 
surrounding their anti-arrhythmic effects. They also 
have some side-effects such as hyperglycemia, 
gastrointestinal disturbances, dysphoria and psychotic 
reaction (9,10). According to probable complications of 
corticosteroids on patients experiencing cardiac surgery, 
we decided to use low dose of a weak steroid such as 
Methylprednisolone (MP) for high risk patients 
undergoing off-pump CABG who suffered from severe 
left ventricle (LV) dysfunction. This study was designed 
to evaluate the effect of preoperative low dose of MP on 
POAF and early complications after off-pump CABG 
surgery in patients with severe LV dysfunction.  

 
Material and Method  
 
Our study was approved by regional committee in our 
university.  After receiving the informed written consent 
from patients (n=120) with severe LV dysfunction, they 
participated voluntarily for off-pump CABG surgery in 
Afshar Cardiovascular Center of Yazd from 13 
November 2009 to 20 December 2010. All the 
operations were performed by a certain surgical team. 
The patients receiving chronic corticosteroid and those 
with diabetes mellitus and a history of cardiac 
arrhythmia were excluded from the study. The patients 
were randomly assigned into two groups; the 
experimental group that received 5mg/kg of MP 
intravenously after induction of anesthesia and the 
placebo group that received an equal volume of normal 
saline. After adequate exposure and stabilization, the 
target vessel was exposed and snared above the 
anastomosed site with a 4-0 prolene suture and a soft 
plastic snugger to prevent coronary injury. The coronary 
artery was then opened and anastomosis was performed. 
Visualization was enhanced by utilizing surgical blower-
humidifier and coronary artery shunt support. As 
premedication, all the patients received oral diazepam 
(10mg) 30-60 minutes before introduction into the 
operating room. Induction of anesthesia was performed 

through diazepam (20mg), fentanyl (10-15µg/kg) and 
pancuronium (0.1mg/kg). For maintaining the anesthetic 
state, fentanyl (4-5µg/kg/h) and pancuronium (0.3-
0.4mg/kg/h) were used. The drug used for this study 
(either MP 5mg/kg or saline) were injected 
intravenously after induction of anesthesia and before 
incision into the skin. The demographic variables and 
early postoperative complications such as infection, 
bleeding, vomiting, heart failure, renal and respiratory 
dysfunction, ICU and hospital stay were recorded. The 
individual who recorded the data did not know about the 
patients’ groups. All patients underwent holter 
monitoring after ICU discharge during their hospital 
stay. Our data were analyzed by SPSS 15 software. We 
used ANOVA, Chi-Square and Fisher exact test for 
quantitative and qualitative variables.   

 
Results 
 
120 patients with severe LV dysfunction enrolled in this 
study as possible candidates for CABG surgery.  Of 
those, 85 cases (70.8%) were male and 55(29.2%) were 
female. The demographic characteristics of our patients 
have been presented in Table 1. Of all the participants, 
AF was observed in 23 patients (19.2%), 15 of whom 
were male (17.6%) and 8 were female (22.9%).  There 
was not a significant relationship between sex and AF 
after surgery. The patients were divided into two age 
groups; less than 60 years old with the age average of 
52±3 and above 60 years old with the age average of 
65±4. POAF occurred in 5 cases (10%) out of 50 with 
less than 60 years of age while this occurred in 18 cases 
(25.7%) out of 70 equal or over 60 years. There was a 
direct relationship between increase in AF and age. In 
our patients the significant stenosis of one, two, three 
and left main vessel disease were 8 cases (6.7%), 32 
cases (26.7%), 68 cases (57.6%) and 12 cases (10%) 
respectively. There were 2 cases (25%) of AF with one 
vessel, 4 cases (6.3%) with two vessels, 14 cases 
(20.6%) with three vessels and 5 cases (41.77%) of AF 
in those patients suffering from left main artery disease. 

 
Table 1. Preoperative demographic characteristics of both groups 

P-value Methylprednisolone Group Control Group Variables 

0.40 63 ± 11 61 ± 13 Age(year)  

0.24 44 / 16 41 / 19 Sex(M/F)(n) 

0.09 31 (51.7) 21 (35) HTN [n (%)] 

0.44 16 (26.7) 15 (25) HLP [n (%)] 

0.12 8 (13.3) 16 (26.7) Cigarette smoking [n (%)] 

0.44 5 (8.3) 6 (10) Addiction [n (%)] 

0.08 6 (10) 15 (25) COPD [n (%)] 
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Table 2. POAF and early complications after operation in both groups 

P-value Methylprednisolone group Control group Variables  

0.48 10 (16.7) 13 (21.7) Incidence of POAF [n (%)] 

0.34 819 ± 1104 1287 ± 1202 Duration (min) 

0.64 2.1 ± 1.5 2.46 ± 1.9 Recurrence 

0.40 6 (10) 9 (15) Bleeding [n (%)] 

0.20 1 (1.7) 5 (8.3) Infection [n (%)] 

0.10 5 (8.3) 11 (18.3) Vomiting [n (%)] 

0.68 3 (5) 9 (15) Resp. dysfunction [n (%)] 

0.14 4 (6.7) 9 (15) Renal dysfunction [n (%)] 

1.0 1 (1.7) 2 (3.3) Mortality [n (%)] 

0.001 2.4 ± 0.8 3.01 ± 1.01 ICU stay (day) 

0.001 5.9 ± 1.2 7.48 ± 2.08 Hospital stay (day) 

 
 
POAF occurred in 23 cases (19.2%); from which 10 

cases (16.7%) were of MP group and 13 cases (21.7%) 
from the control group (Table 2). The mean duration of 
AF was 1084 ± 159 minutes which in the MP group was 
819 ± 1104 minutes and in the control group was 
1287±1202 minutes (P=0.34). Moreover, the frequency 
of AF recurrence was 2.1 ± 1.5 days in the MP group, 
2.46±1.9 days in the control group and 2.3 ± 1.7 days in 
aggregate (P=0.64). This data shows that MP could not 
decrease incidence, duration and frequency of AF 
recurrence. Early post-operative complications are 
compared between two groups in Table 2.  ICU stay in 
MP group was 2.4 ± 0.80 days while this number for the 
other group was 3.2 ± 1.01 days. Additionally, hospital 
stay duration was 5.9 ± 1.2 days for the MP group 
compared to the other group: 7.84 ± 2.08 days. 
Therefore, MP could significantly reduce ICU and 
hospital stay. Early mortality after the operation 
occurred in 3 cases (2.5%) in hospital; one case (1.7%) 
in the MP group and 2 cases (3.3%) in the control group 
(Table 2). There was no relationship between 
administration of MP and post-CABG early mortality. 

 
Discussion 
 
Our study showed methylprednisolone reduced ICU and 
hospital stay significantly. However, the incidence, 
duration and recurrence of POAF and other early 
complications of surgery did not alter. Atrial Fibrillation 
(AF) is the most prevalent arrhythmia following CABG 
surgery and an important cause of morbidity among 
patients. Its incidence is related to the patient’s 
characteristics and type of surgical operation as well as 
the procedure and duration of postoperative monitoring 
(1-3). Recent meta-analysis studies around the effect of 

corticosteroids on postoperative patients represent 
beneficial effects of corticosteroid treatment over 
placebo; however, its effect is yet controversial (4,5). 
There were 23 cases (19.2%) of new POAF in this 
study, whereas in other studies there are reports of 20%-
50% of POAF (3-6). In a study conducted by Chaney et 
al, prevalence of post-operative AF in steroid group vs. 
control group was reported as 26% to 30% (11). In 
Halverson’s study, the incidence of AF was found to be 
27.2% in Dexamethasone group, whereas it came up to 
32% in control group (9). Whitlock et al. injected 
250mg MP at the time of induction of anesthesia and 
CPB (12). MP, however, could not reduce POAF as the 
same result has been shown in our study. Prasongsukarn 
injected 43 patients undergoing CABG with 1g MP 
preoperatively and 4mg Dexamethasone every 6 hours 
just one day after surgery. He found that AF would 
considerably subside in corticosteroid group (13). 
Considering the fact that the subjects in our study were 
all suffering from severe LV dysfunction and high levels 
of inflammatory markers and catechol amines in these 
patients had made them more susceptible to 
postoperative AF; therefore they were continuously 
monitored up to 7 days from the time of hospitalization 
in ICU to that of discharge and postoperative 
arrhythmias were recorded. In this study, there was no 
significant relationship between the complications of 
MP and placebo, however, in Prasongsukaran's study 
more postoperative complications were reported with 
MP and dexamethasone group compared with placebo 
group (13). AF was 17.6% in males whereas it leveled at 
22.9% in females indicating no significant relationship 
between sex and POAF while in other studies male sex 
has been reported as a predictor of AF (14). The amount 
of AF incidence in patients within the age group of 
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lower than 60 years was 10% while this number within 
the age group of 60 or higher was 25.7% representing a 
higher incidence of AF when age increases. Increase in 
age can lead to structural changes such as dilatation of 
the atrium (15). Mathew et al. reported that every 5 
years increase in age brings about a higher possibility of 
POAF around 1.26-1.86 times more thus representing 
that age can increase the likelihood of POAF (16). The 
prevalence of POAF in this study was lower compared 
to that of similar studies due to appropriate care before 
the operation and good protection of myocardium during 
the operation. In this study, MP could not decrease the 
average duration of AF significantly. Also, the 8 mg IV 
dose of dexamethasone in a study conducted by 
Halverson et al. could not reduce the average duration of 
AF (9). Our result indicated 5mg/kg of MP could not 
reduce the frequency of recurrence of AF representing 
the incapability of MP in reducing the frequency of 
arrhythmia. In addition, bleeding following CABG 
surgery was observed in 10% and 15% of patients of the 
MP and placebo groups respectively which show that 
low dose of MP could not reduce postoperative 
hemorrhage. In a study carried out by Whitlock et al, 
bleeding average turned out to be 505 ml and 609 ml in 
steroid and placebo groups respectively (12). The results 
of meta-analysis done by Cappabianca et al. suggest that 
an IV injection of MP can diminish postoperative 
bleeding (17). In the present study, infection was found 
in 5% of patients following CABG, 1.7% of which was 
from the MP group and 8.3% from the placebo group 
which suggests that MP could not significantly diminish 
post-CABG infection. By ways of contrast, Cappabianca 
et al. reported that corticosteroids have no effect on 
postoperative and sternal wound infections (17). Given 
that corticosteroids reduce migration and activation of 
inflammatory cells and fibroblasts at the site of 
sternotomy, they reduce expression of proinflammatory 
cytokines (18). Steroid-induced immune suppression has 
been considered to be potentially capable of increasing 
the risk of postoperative infection. However, in none of 
the studies corticosteroids increased postoperative 
infection (17). In our study, the prevalence of 
postoperative respiratory disturbances had the total 
number of 10%, 5% for the MP group and 15% for the 
placebo group representing that MP could not 
significantly reduce ventilation compared with placebo. 
Yared et al. in their study found that after induction of 
anesthesia and injection of 0.6 mg/kg of 
Dexamethasone, the drug facilitates tracheal extubation 
while a very high dose of MP may hinder early tracheal 
extubation (19). On the other hand, Cappabianca et al. 

reported that prophylactic administration of steroids to 
patients undergoing surgery would not significantly 
reduce postoperative need to mechanical ventilation 
compared with placebo (17). In our study, the 
prevalence of renal disturbances was 10.8%. This in MP 
and placebo groups turned out to be 6.7% and 15% 
respectively indicating no significant difference between 
these groups. Post-CABG vomiting was also observed in 
13.3% of patients totally, 8.3% of which from the MP 
group and 18.3% from the placebo group. Even through 
corticosteroids have the capability of reducing 
postoperative vomiting; this dose of MP could not 
decrease it significantly. Therefore, some doses of 
corticosteroids can possibly improve absorption of oral 
medication and thus reduce vomiting. POAF may cause 
thoromboembolism and diminish cardiac output which 
in turn lead to heightening mortality and longer stay in 
ICU. In this study, ICU stay lasted 2.7 ± 0.96 days. This 
number for the placebo group was 3.2 ± 1.01 days but 
for the MP group was 2.4 ± 0.80 days which represents a 
significant decrease in the latter group. In terms of the 
effect of MP on ICU stay, our result is similar to what 
Whitlock et al. found (12). Cappabianca et al. reported 
that prophylactic administration of steroids would 
significantly decrease ICU stay; however, Halverson et 
al. demonstrated that a low dose of dexamethasone 
cannot decrease ICU stay (17). POAF need further 
treatment and longer stay in hospital and can increase 
hospitalization up to 2-4 days and thus heightening 
treatment costs. In a study by William Baker et al. it was 
found that corticosteroids would reduce hospital stay 
approximately 1.6 days compared with placebo (1). 
Hospital stay in our study turned out to be 6.6 ± 1.8 
days, 7.84 ± 2.08 days of which for the control group 
while 5.9 ± 1.2 days for the MP group which shows a 
significant decrease. The results of the study by 
Whitlock et al. indicated incapability of MP in 
decreasing hospital stay which is in contrast with that of 
our study (12). In this study, 3 patients (1 in the MP and 
2 in placebo group) died after the operation indicating 
that MP could not significantly reduce mortality. 
Systematic review indicates that prophylactic steroid 
treatment is likely to reduce postoperative morbidity but 
is not effective on mortality. These results are similar 
with our finding (10). We concluded that 
methylprednisolone reduced ICU and hospital stay 
significantly. However, the incidence, duration and 
recurrence of POAF and other early complications of 
surgery did not alter. Thus we recommend a low dose of 
MP for patients with severe LV dysfunction who are 
candidates for cardiac surgery. 
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