
Introduction:

Postoperative arrhythmias are common

complication after cardiac surgery. Incidence of

postoperative AF varies between 10%-40%

during the first postoperative week.1AF is the

most common supraventricular arrhythmia

following cardiac surgery. It ranges from 28%-

54% of patients.2 Incidence of atrialarrhythmia

including AF after open heart surgery is between

20% and 50%.320% to 40% of patients have AF

after coronary artery bypass operation.4 These

variations in the incidence of AF depend on the

patient population studied, type ofcardiac

surgery, the definition of the arrhythmia and

the duration of observation period.5,6

After CABGthe etiology of AF is unknown, but

may due to -unprotected ischemia, multi-

dosecardioplegic solution administration with

high potassium

concentration, atrial dilation or inadequate atrial

protection and postoperative pericarditis.

Certain patients develop supraventricular

arrhythmia related to the

preoperative accumulation of catecholamines in

intramyocardial axon.Additional risk factors are-

advanced age, chronic obstructive pulmonary

disease (COPD),thyrotoxicosis, hypo-

magnesemia,hypokalemia, prolonged aortic

cross-clamp periods, and discontinuationof

preoperative beta- blockers.2

Cardiopulmonary bypass is a technique by which

the pumping action of the heart & thegas

exchange functions of the lung are replaced
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temporarily by a mechanical device- the

pumpoxygenator attached to a patient’s vascular

system. Although some temporary dysfunction

oforgans & systems is occasionally the sequelae

of present technique; CPB has become

anindispensable technique for most cardiac

surgical procedure.7After 1968, CABG with CPB

was widely adopted and has becomewell-

established treatment modalities for patients

with CAD.8 However therehas been increasing

evidence that CPB may be responsible for some

of the morbidities associated with CABG surgery.

Cardiovascular subsystem injuries due to CPB

are numerous. Arrhythmia of all grades and all

types of heart block may occur due to CPB and

as a result of injuries inflicted during

operativeprocedures. Of course electrolyte

imbalance and metabolic changes after CPB may

also beresponsible for these arrhythmia. These

may reduce the cardiac output and can cause

cardiac failure.9 In-patients with low cardiac

reserve; arrhythmia may give rise to sudden

cardiac death. Thus it has been proposed that

CABG surgery would be safer if CPB could be

avoided.10

In recent years, off-pump coronary artery

grafting (OPCAB) has emerged as an alternative

method for conventional coronary artery bypass

grafting (CCABG). Evidence suggests that

avoidance of CPB significantly reduces morbidity

with marked decrease in post-operative

complications i.e. stroke, various degree of

neurological dysfunction, low output syndrome,

different types of arrhythmia like atrial

fibrillation, respiratory and renal dysfunction,

bleedingand need for transfusion, release of

myocardial enzymes and other biochemical

markers of injury or inflammations,

postoperative ventilation time, ionotropic

support, ICU & total hospital stay.7, 9, 11

The advent of OPCAB brought with it the hope

and the expectation that there would be a

striking lower incidence of postoperative AF,

because many of the hypothesized causes of AF

could be eliminated. The early results reported

an incidence of AF in OPCAB to be as low as

5%, 12 which is contradictory to other off pump

studies with incidence of AF30% as for

Conventional CABG.13So we decided to conduct

the study to compare the incidence of post-

operative AF between OPCAB & CCABG.

Methods:

This prospective, nonrandomized clinical study

was conducted at Department of Cardiac

Surgery, NICVD, Dhaka from July 2015 to July

2016. Total 60 patients who will undergo CABG

were selected for the study divided in two

groups, Group A: 30 patients Off-pump

(OPCAB)group, where operation was done

without cardiopulmonary bypass and Group B:

30 patients On-pump (CCABG) group, where

operation was done under cardiopulmonary

bypass. Patient pre-operatively in sinus rhythm

admitted for elective CABG were included in the

study.Patients were excluded from the study if

there is emergency CABG, CABG with valve

surgery, CABG with congenital Cardiac Surgery,

awake CABG, conversion CABG, on-pump

beating CABG, patient with electrolyte

imbalance, history of recent MI and thyroid

dysfunction.

Detailed history of each patient under study,

important and relevant findings on thorough

physical examinations and investigations were

recorded. Particular emphasis was given on

history of taking beta blockers and other

antiarrhythmic drugs and past history of

myocardial infarction, congestive heart failure,

diabetes mellitus, hypertension and chronic renal

failure.

After completing CABG with or without

cardiopulmonary bypass, patients were taken

into intensive care unit (ICU). Patient will be

monitored in ICU continuously with cardiac

monitor &thereafter in the postoperative ward

by symptoms and rhythm strip ECG done 8

hourly for 7 days. Estimation of Serum

electrolytes was done daily for four days after

surgery. 12 lead ECG was done at morning on

the day of surgery, after surgery & when any

arrhythmia are noted for at least 7days.

Ventilation time, duration of inotrope support

and ICU stay were recorded in hours and

compared between groups. Morbidity of patients

like arrhythmia were recorded and compared

between groups. In hospital mortality were

recorded and compared between groups. All
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patients who survived were followed up for seven

days. During follow up they were evaluated

clinically and with the help of ECG. Statistical

analyses will be carried out by using SPSS

23.0(Statistical Package for the Social Sciences

by SPSS Inc., Chicago, IL, USA, 2015).

Results:

This study is intended to see the incidence of

atrial fibrillation after OPCAB in comparison to

Conventional CABG. The mean age of group A

patients was 52.6±8.8 years &of group B patients

was 50.3±7.8 years ranging from 33 to 65 years.

It was found that highest percentage (40% vs

36.7% in group A and group B respectively) had

age between 41-50 years. Analysis revealed that

no statistically significant between 2 groups

regarding age of the patients. There was no

significant difference between the groups in

terms of sex. But shows that there is a male

dominance among the patients group A (Male

96.7% against female 3.3%) and group B (Male

93.3% against female 6.7%).

Chest pain, dyspnea, palpitation &fatigue were

the main presenting symptoms. Chest pain was

the most predominant symptom in both the

groups (93.3% vs. 90%) followed by dyspnea

(46.6% vs. 56.6%)in group A and group B

respectively but the differences were not

statistically significant for any symptom.

In this study smoking was the most common risk

factor(Group A 70% vs Group B 66.6%, p=0.781)

followed by hypertension. Regarding

hypertension and dyslipidemia, Group A and

Group B were almost similar (54.16 % vs. 58.33%,

p= 0.77; 30% vs. 23%, p=0.559).Prevalence of

diabetes mellitus were also similar in both groups

(Group A 41.17% vs. Group B 41.17%, p=1).There

was no statistically significant difference in the

prevalence of risk factors between the groups.

Out of 60 patients, 50% and 46.7% received beta

blocker in group –A & group –B respectively.

Calcium blocker were 16.7% and 20%, no

antiarrhythmic drugs were taken by 9% and 9%

in group A & group B respectively and this drugs

were also continued postoperatively.  There was

no statistically significant difference between the

groups in chi-square test (Table I).

The mean percent of ejection fraction was

55.4±7.3 in group A patients and 56.3±5.9 in group

B patients. Analysis showed that no statistically

significant mean difference was found between

two groups of patients (pe”0.05), it was found

that most of the patients have left ventricular

ejection fraction (50% – 60%).

Left anterior descending (LAD ) & Left

circumflex ( LCX ) were the predominant vessels

involved in both the groups (90 % vs 85 % & 70

% vs 73.3 % ) followed by right coronary artery

(RCA), posterior descending artery, diagonal &

left main coronary artery ( LMCA) . Analysis

revealed that there was no statistically

significant difference of involvement of individual

coronary vessel in between the groups. In the

group A, maximum patients (66.7%) were found

triple vessel disease, double vessels were 33.3%

and single vessel involvement was none.

Whereas in group-B patients, maximum patients

(70%) were found triple vessel disease, double

vessels were 30.0% and single vessel involvement

nil. The mean number diseased vessels were

2.67±0.48 and 2.7±0.47 in group A and group B

respectively. Analysis revealed that no

Table-I

Distribution of patients according to their antiarrhythmic drug received.

Drug received before                      Group A                       Group B p value

operation No. % No. %

Beta blocker 15 50 14 46.7 0.796NS

Ca++channel blocker 5 16.7 6 20 0.739NS

Other antiarrhythmic 1 3.3 1 3.3

Not taken 9 30 9 30

Total 30 100 30 100

Group A: OPCAB (Off Pump)

Group B: CCABG (On Pump)
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statistically significant difference was found

between two groups of patients (p> 0.05) in terms

of number of diseased vessels.

Out of 60 patients, maximum patients were

found having 03 grafts in both groups. In group-

A 60% were found 03 grafts, 33.3% were found

02 grafts & 6.6% were found 04 grafts. Whereas

in group-B 56.6% were found 03 grafts, 30% were

found 02 grafts & 13.3% were found 04 grafts.

No patient was found with single graft. Analysis

revealed that there was no statistically

significant difference in between the two groups

of patients (p>0.05) in terms of number of grafts.

Electrolytes status of the study population before

operation revealed no difference.(Table: II)

In the operative day ( POD 0 ) the mean sodium

was 143.3 ± 2.5 and 144.1±2.5 , potassium was

4.2 ± 02 and 3.9±0.1 , calcium was 9.2 ±0.5 and

9.6±06, chloride was 102.5± 1.7 and 104.2± 1 6 &

bicarbonate was 25.5± 1.2 and 25.3 ± 1.3 in group-

A & group-B respectively. The mean difference

was not statistically significant (p>0.05) between

group A and group B patients. In the post-

operative day 1 (POD1) the mean sodium was

144.1 ± 2.3 and 146.1±2.4, potassium was 3.8 ± 0

4 and 4.2±0.2, calcium was 8.5 ± 0.4 and 8.1±0.4,

chloride was 101.4± 1.8 and 101.2± 1.5 &

bicarbonate was 23·2± 1 .1 and 24.2 ± 1.2 in group-

A & group-B respectively. The mean difference

was not statistically significant (p>0.05) between

group A and group B patients. In the post-

operative day 2 (P0D2) the mean sodium was

140.7 ± 2.9 and 142.1±2.7,potassium was 4.2 ±

0.3 and 3.9 ±0.2, calcium was 9.9 ± 0.3 and 8.9 ±

0.5, chloride was 103.4± 1.5 and 102.2± 1.4 &

bicarbonate was 25.6 ± 1.1 and 24.1± 1.3 in group-

A & group-B respectively. The mean difference

was not statistically significant (p>0.05) between

group A and group B patients. In the post-

operative day 3 ( POD 3 ) the mean sodium was

134.8 ± 2.6 and 143.1 ± 2.6 ,potassium was 3.9 ±

0.2 and 3.8 ±0.1, calcium was 8.6 ± 0.6 and 9.4 ±

0.3,  chloride was 104.5± 1.6 and 103.1±1.5,

bicarbonate was 23.9 ± 1.1and 27.4± 1.3 in group-

A & B respectively. The mean difference was

not statistically significant (p>-0.05) between

group A and group B patient. But the mean

magnesium was 1.8± 0.1, 1.8±0.2, 1.7± 0.2 & 1.8

± 0.2in POD O, POD1, POD 2 &POD 3

respectively in group- A and the mean

magnesium was 1.1± 0.2, 1.1± 0.2, 1.0± 0.2 &

1.2±0.2 in POD O, POD1, POD 2, & POD 3

respectively in group- B. Analysis revealed that

there was statistically significant difference in

between the two groups of patients (p>0.05) in

terms of magnesium status after operation. So

the analysis revealed that magnesium status is

nearly similar in OPCAB group before & after

operation. But the magnesium status is

significantly lower in CCABG group after

operation. (Table: III).

Comparison of Total operative time shows the

mean operative time in OPCAB group was

(5.1±0.51) hours and the mean operative time in

CCABG group was (5.6± 0.59) hours. Analysis

revealed that there was statistically significant

difference in between the two groups (p<0.05)

in terms of total operative time.

Assessment of peri operative MI done by ECG

changes & blood level of CK-MB was done during

Table-II

Na+, K+, Ca++, Mg++, CI- and HCO3
— status before operation.

Group A Group B p value

(mean±SD) (mean±SD)

Na+ (mmol) 141 .9±2.9 143.1±2.7 0.138 NS

K+ (mmol) 3.9 ± 0.2 3.8±0.1 0.397 NS

Ca++ (mg) 8.5 ± 0.4 8.1±0.4 0.945 NS

Mg++ (mEq/L) 1.6±0.1 1.7+ 0.2 0.162 NS

Cl- (mmol) 101.4 ±1.8 101.2 ± 1.6 0.805 NS

HCO3
—(mmol) 23.2 ± 1.1 24.2 ± 1.2 0.807 NS

Group A: OPCAB (Off Pump)

Group B: CCABG (On Pump)
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post-operative period. No patient developed

ECG changes suggestive of perioperative MI. The

mean level of CK-MB on arrival at ICU was

although much higher in on pump group (28.05±

7.01 U/L) compared to that in off pump group

(12.65± 6.68U/L), it sharply declined to( 15.05 ±

4.87U/L) on 1stPOD and became almost

comparable (12.00± 3.56 U/L) with the CK-MB

in off pump group (9.75± 4.16 U/L) on 2ndPOD

ruling out evidence of perioperative MI. (Table:

IV) (Fig: 1).

Several post-operative variables have been

compared between groups such as amount of

Table-III

Na+, K+, Ca++, Mg++, CI- and HCO3
—status after CABG.

Group A Group B p value

(mean±SD) (mean±SD)

Na+ (mmol)

POD 0 143.3±2.5 144.1± 2.5 0.289 NS

POD 1 144.1±2.3 146.1±2.4 0.954 NS

POD 2 140.7±2.9 142.1±2.7 0.144 NS

POD 3 134±2.6 143.1±2.6 0.769 NS

K+ (mmol)

POD 0 4.2+ 0.2 3.9±0.1 0.542 NS

POD 1 3.8ëX0.4 4.2+ 0.2 0.469 NS

POD 2 4.2+ 0.3 3.9+ 0.2 0.660 NS

POD 3 3.9±0.2 3.8±0.1 0.554 NS

Ca++ (mg)

POD 0 9.2±0.5 9.6±0.6 0.452 NS

POD 1 8.5±0.4 8.1±0.4 0.303 NS

POD 2 9.9±0.3 8.9±0.5 0.120 NS

POD 3 8.6±0.6 9.4±03 0.799 NS

HCO3
—(mmol)

POD 0 25.5± 1.2 25.3±1.3 0.529 NS

POD 1 23.2 ± 1.1 24.2± 1.2 0.242 NS

POD 2 25.6± 1.1 24.1±1.4 0.608 NS

POD 3 23.9+ 1.1 274±1.3 0.383 NS

Cl- (mmol)

POD 0 102.5±1.7 104.2±16 0.874 NS

POD 1 101.4±1.8 101.2±1.5 0.554 NS

POD 2 103.4±1.5 102.2±1.4 0.923 NS

POD 3 104.5±1.6 103.1±1.5 0.326 NS

Mg++ (mEq/L)

POD 0 1.8± 0.1 1.1±02 0.001 S

POD 1 1.8± 0.2 1.1±0.2 0.001 S

POD 2 1.7± 0.2 1.0± 0.2 0.001 S

POD 3 1.8± 0.2 1.2+0.2

Group A: OPCAB (Off Pump)      POD - Post-operative Day

Group B: CCBG (On Pump)

30
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blood required at ICU during post-operative

period, mechanical ventilation time, ICU-stay

and total post-operative hospital stay. The mean

blood requirement in off pump patients during

postoperative period was 1.5± 0.14 units and that

in on-pump patients was 2.80± 0.32 units. Mean

ventilation period in off pump group was 7.55 ±

0.58 hours and that in on-pump group was 16.5

± 0.45 hours. In our study, the average ICU-

stay period in off-pump group was 37.3 ±

8.62hours and that in on-pump was 68.2 ± 4.75

hours. Total postoperative stay in hospital

averaged 9.25 ± 0.25 days in off-pump group and

10.60 ± 0.33 day in on pump group. Thus the

mean period of mechanical ventilation, ICU- stay

period, total post-operative hospital stay and

amount of blood required at ICU during post-

operative period all were significantly

greater(p<0.05) in on pump group as opposed to

off pump group.(Table: V)

Comparison of postoperative incidence of AF of

the study population was done. In group A

patients, 10.0% developed AF; whereas among

group B patients, 40% developed AF. Analysis

revealed that statistically significant difference

was found between two groups of patients

(p<0.05) in terms of post-operative atrial

fibrillation after CABG. It appears that off-pump

group (group- A) has less incidence of post-

operative AF than on-pump group (group-B).

Highest incidence of post-operative AF were at

POD1 & POD 2 in both off-pump and on-pump

groups.(Table: VI) (Fig: – 2).

No patient of the any of the groups died during

surgery or post-operative period.

Table-IV

Assessment of perioperative myocardial infarction.

Blood level of CK-MB during                                     Group p value

postoperative period Off-pump CABG On-pump CABG

(mean±SD) (mean±SD)

CK-MB on arrival at ICU (U/L) 12.65±6.68 28.05±7.01 0.001S

CK-MB on POD1 (U/L) 11.75±6.52 15.05±4.87 0.030 S

CK-MB on POD2 (U/L) 9.75+4.16 12.00±3.56 0.028 S

Group A: OPCAB (Off Pump)

Group B: CCABG (On Pump)

Table-V

Comparison of post-operative variables between groups.

Post operative variables                                  Group pvalue

Off-pump CABG On-pump CABG

(mean±SD) (mean±SD)

Blood required at ICU (Units) 1.5± 0.14 2.80± 0.32 0.001S

Mechanical ventilation time (hours) 7.55 ± 0.58 16.5 ± 0.45 0.001S

ICU-stay (Days) 37.3 ± 8.62 68.2 ± 4.75 0.001S

Total hospital stay (Days) 9.25 ± 0.25 10.60 ± 0.33 0.001S

Group A: OPCAB (Off Pump)

Group B: CCABG (On Pump)
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Discussion:

The first CABG (on-pump) surgery was done at

NICVD, Bangladesh, in 1985. OPCAB surgery is

being performed since 1997 in NICVD and

subsequently in other cardiac centers in

Bangladesh. This study was conducted at

Department of Cardiac Surgery, NICVD, Dhaka

from July 2015 to July 2016. 60 patients were

selected for this study, of them 30 were- Off

pump (OPCAB) group - A, where operation was

done without cardiopulmonary bypass while

other 30 were On-pump (CCABG) group - B,

where operation was done under

cardiopulmonary bypass.

The mean ages of off-pump and On-pump group

of patients were (52.6±8.8) years and (50.3± 7.8)

years respectively which is not statically

significant. It was found that highest percentage

(40% vs 36.7% in group A and group B

respectively) had age between 41-50 years. This

result was more or less similar to other series.13

In this study out of 60 patients, 95.0% were male

and 5.0% were female, with male and female

ratio was 19:1. In group A 96.7% and group B

93.3%were male and the rest 3.3% and 6.7% were

female respectively. Analysis revealed that no

statistically significant difference was found in

regarding sex, so both sexes were equally

distributed. Like many other series of CABG

surgery male patients were predominant in this

study but male female ratio was much higher in

this series. This finding suggests atherosclerotic

coronary artery disease is more prevalent in

male than in female.11,14-17

Chest pain was the predominant symptom in both

the groups. Distribution of common risk factors

of coronary artery disease (CAD) such as

smoking, diabetes mellitus, hypertension,

hyperlipidemia, family history of CAD

demonstrates that all risk factors were almost

uniformly distributed in both the groups. These

results confirm to that of Vargas and his

colleagues. Smoking and hypertension were the

more prevalent risk factors.

Patients taking antiarrhythmic drugs were

continued in the post-operative period. Analysis

revealed that no statistically significant

difference was found between two groups of

patients (p >0.05). These findings closely

correlate with the study carried out by Hazelrigg

and his colleagues.18

As regards to the number of coronary artery

involvement both groups included only double

and triple vessel diseases. In Off-pump group

33.3% cases had double vessel disease and 66.7%

Table-VI

Distribution of patients by incidence of AF in study population.

                         Group A (OPCAB)                         Group B (CCABG) p value

No. % No. %

POD 0 0 0.0 1 3.3

POD 1 1 3.3 2 6.7

POD 2 2 6.7 3 10.0

POD 3 0 0.0 2 6.7

POD 4 0 0.0 1 3.3

POD 5 0 0.0 2 6.7

Total 3 10.0 11 40.0 0.015 S

Group A: OPCAB (Off Pump)

Group B: CCABG (On Pump).

POD- Post operative day.

Fig.-2: Distribution of patients by AF according

to POD.
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case had triple vessel disease. In On-pump group,

30% patients had double vessel disease and 70%

patients had triple vessel disease. But this

difference was not statistically significant

between Group A and Group B. The preoperative

cardiopulmonary functional status was compared

using left ventricular ejection fraction (EF%),

FVC andFEV1. The difference was not

statistically significant.

The above findings showed that the preoperative

difference regarding age, sex, risk factors of CAD

and cardiopulmonary functional status were

similar in the study groups. So these features

should have no significant influence on

postoperative outcome. These preoperative

patient characteristic were comparable with the

study series of Boyd and his colleagues.19

Electrolytes status of the study population was

not statistically significantly different between

group A and group B patients. Electrolytes

status of the study population after operation

revealed that magnesium status is nearly similar

in OPCAB group before & after operation. But

the magnesium status is significantly lower in

CCABG group after operation.

Comparison of preoperative variable between

groups demonstrates that total operative time

in off-pump group (5.1±0.51 hours) is significantly

less (p<0.05) than that of on-pump group (5.6±

0.59 hours) The mean operative time is

proportionately slightly more in this series than

that observed in the study carried by Haase and

his colleagues.17

In group A maximum patients (60%) were treated

with 3 grafts, 2grafts in 33.3%, 4 grafts in 6.6%.

Whereas in group-B patients, maximum patients

(56.6%) were treated with 3 grafts, 2grafts in

30% and4 grafts in 13.3% of the patients. No

statistically significant difference was found

between two groups of patients (p >0.05) in terms

of number of grafts.

Several post-operative variables have been

compared between groups such as amount of

blood required at ICU during post-operative

period, mechanical ventilation time, ICU-stay

and total post-operative hospital stay. The mean

blood requirement in off pump patients during

postoperative period was 1.5± 0.14 units and that

in on-pump patients was 2.80± 0.32 units. Total

transfusion requirement in group-A was much

less is supported by many studies.17, 20Mean

ventilation period in off pump group was 7.55 ±

0.58 hours and that in on-pump group was 16.5

± 0.45 hours. This shows that ventilation time

was significantly higher in on-pump group. This

findings closely correlate with the study carried

out by Ascione and his colleagues,20 but this is

much lower than that in the series of Shenib

and his colleagues21 suggesting a trend towards

early extubation in our institution. In our study,

the average ICU-stay period in off-pump group

was 37.3 ± 8.62hours and that in on-pump was

68.2 ± 4.75 hours. This finding is somewhat

proportional to but higher than the value

observed in several studies.17, 21Total

postoperative stay in hospital averaged 9.25 ±

0.25 days in off-pump group and 10.60 ± 0.33

day in on pump group. This finding closely

correlates with the study carried out by Shenib

and his colleagues and Hasse and his

colleagues.17, 21 But this is proportionately higher

than found in series of Hoff and his

colleagues.22Thus the mean period of mechanical

ventilation, ICU- stay period, total post-

operative stay in hospital and amount of blood

required at ICU during post-operative period

all were significantly greater in on pump group

as opposed to off pump group. All these reflect

definite clinical advantage as well as favorable

outcome associated with off pump group of

patients. No patient in either group developed

ECG changes such as significant new Q wave

and regression of R wave greater than

25%.Average CK-MB release during immediate

and early postoperative period in off pump group

of patient was much lower than found in on pump

group of patients. No patient of either group

showed sustained high rise of CK-MB.

In group A patients, 10% developed AF. In group

B, 40% of patients developed AF. Analysis

revealed that statistically significant difference

was found between two groups of patients

(p=<0.05) in terms of post-operative atrial

fibrillation after CABG. This finding closely

correlate with the study carried out by Galloway

and his colleagues and Ascione and his

colleagues,12,20suggesting less incidence of post-

operative AF in off-pump group.  Highest
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incidence of post-operative AF was at POD1&

POD 2 in both off- pump and on-pump groups. .

This findings closely correlate with the study

carried out by Fusterand his colleagues.3This

reflect definite clinical advantage as well as

favorable outcome associated with off-pump

group of patients in terms of post-operative

incidence of AF.

Conclusion:

This study clearly demonstrates that OPCAB

procedure is safe and is associated with some

better outcome including lesser incidence of

atrial fibrillation. In addition to cardio-pulmonary

bypass, cardioplegia content and its pattern of

administration, prolonged aortic cross clamping,

longer duration of operation time, electrolyte

imbalances, age-related atrial atrophic changes,

increased amount of blood transfusion and

prolonged ventilation time might also contribute

to the development of atrial fibrillation. Therefore

OPCAB procedure for myocardial revascularization

is clearly justified whenever feasible.
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