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Introduction
Coronary Artery Disease (CAD) is a major health problem 
throughout the world. Incidence of CAD is increasing in the 
developing countries including Bangladesh. In 1987 the 
incidence of Ischemic Heart Disease (IHD) in Bangladesh 
was reported to be 3.3 per thousand1 and that in 2001 was 
3.4%2. Surgical revascularization for atherosclerotic 
coronary artery disease is called Coronary Artery Bypass 

Grafting (CABG). CABG was first performed in 1962 and is 
one of the great achievements in medical science and relief 
of angina, improvement of exercise tolerance and the 
realization of survival benefit have been documented3. 
CABG is a well-established treatment modality in patient 
with CAD refectory to medical therapy or when Percutane-
ous Coronary Intervention (PCI) is not feasible4. 

CABG with cardioplegia has been considered the gold 
standard operation for coronary revascularization. High risk 
patients are extremely sensitive to cardioplegic arrest and 
have higher intraoperative and postoperative risk5.           
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Abstract
Background: Coronary Artery Bypass Grafting (CABG) surgery remain the method of choice for patients with Left Main 
Disease (LMD). LMD is well established risk factor for cardiac related adverse events. This study was carried out to observe 
the early outcome of off-pump coronary artery bypass surgery in left main coronary artery disease (>50% stenosis).
Methods: This prospective observational study was conducted in the Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh over a period of two years from January 2009 to December 2010. 
Total of 60 consecutively selected patients were included in this study and 30 of them underwent off-pump CABG and anoth-
er 30 underwent on-pump CABG. The statistical tests used to analyze the data were Chi-square test, Fisher’s exact test and 
Student’s t-test (unpaired t-test).
Results: Preoperative data revealed both the off-pump and on-pump groups were well matched. Per operative variables 
revealed time required for completing the operation was significantly less in off-pump group (312±26.3 vs 396.6±21.3 
minutes, p<0.001). Higher number of grafts per patient was given in off-pump group (3.4±0.5 vs 2.9±0.3, p<0.001). Postoper-
ative outcome variables revealed such as mechanical ventilation time, duration of ICU stay and postoperative blood loss were 
significantly less in off-pump group compared to those in on-pump group (7.4±1.4 vs 14.9±2.7 hours, p=0.012; 3.8±0.5 vs 
5.4±1.3 days, p<0.001; 524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). Postoperative complication variables 
revealed incidence of pulmonary complication, renal dysfunction and postoperative arrhythmia were significantly less in 
off-pump group than those in on-pump group (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7%vs50%, p<0.001 
respectively). 
Conclusion: Early outcome of off-pump coronary artery bypass surgery is better than on-pump coronary artery bypass 
surgery in left main disease (>50% stenosis).
Keywords: Off-pump coronary artery bypass surgery; On-pump coronary artery bypass surgery; Left main disease.
                (JNHFB 2020; 9 : 6-10)

Minimally invasive technique for CABG have led to the 
development of off-pump Coronary Artery Bypass (OPCAB) 
surgery, which permits myocardial revascularization while 
avoiding Cardiopulmonary Bypass (CPB)6. Off-pump 
coronary artery bypass surgery offers a low mortality rate 
and excellent clinical outcome for patients requiring isolated 
myocardial revascularization6. Many studies have shown 
the superiority of OPCAB in early and mid-term outcome 
compared to conventional CABG7. 

Part of the Left Coronary Artery (LCA) from its origin in 
left aortic sinus up to bifurcation into the Left Circumflex 
coronary artery (LCX) and Left Anterior Descending 
coronary artery (LAD) is called Left Main Coronary Artery 
(LMCA). It is 10-20 cm in length. Left ventricle receives 
approximately 80% of its blood supply containing oxygen 
and metabolic substrate from the LMCA. Special manage-
ment problems occurred in Left Main Disease (LMD) due to 
extensive myocardial supply territory of LMCA and 
increased elastic tissue within the LMCA. Significant left 
main stenosis is angiographically diameter of stenosis greater 
than 50%. Prevalence of significant LMD is 2.5% to 10% in 
various studies8,9. Left main coronary artery disease is a well- 
established risk factor for cardiac related adverse events10.

As implemented in the commonly accepted guidelines of the 
American College of Cardiology (ACC) and American 
Heart Association (AHA), CABG remain the method of 
choice for patient with LMD11. Left main coronary artery 
stenosis has been identified as an independent predictor of 
postoperative morbidity and mortality after CABG by  
several investigators12,13. Patients with significant Left Main 
stem Disease (LMD) ie, >50% stenosis of LMCA, are 
considered by many as being at high risk of mortality after 
CABG11. Data published from a few institutions suggesting 
that the risks of undergoing OPCAB in patients with LMD 
are similar to than receiving conventional CABG, particu-
larly with respect to lower mortality, inotrope use, chest 
infection and operative length of stay14. Some findings made 
OPCAB a safe alternative technique for surgical treatment 
of patients and ruled out some theoretical contraindications 
on the use of OPCAB in patients with critical LMD15.

Materials and Methods 
This prospective observational study conducted in the 
Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh 
between the periods of January 2009 and December 2010. 
Patients with left main disease (>50% stenosis) underwent 
coronary artery bypass surgery were the study population. 
Patients with emergency CABG, redo CABG, combined 
CABG and valve or other congenital heart disease, history 
of myocardial infarction within 06 weeks were excluded 
from the study. Ethical clearance for the study was taken 
from the Ethical Committee of NICVD. Informed written 
consent was obtained from each study subject. Total 60 
purposively selected patients were included in this study and 

they were divided into equal two groups, Group A- Patients 
with left main disease underwent off-pump coronary artery 
bypass surgery and Group B- Patients with left main disease 
underwent on-pump coronary artery bypass surgery. 

Age, gender, body mass index (BMI), diabetes mellitus, 
hypertension, smoking, arrhythmia, New York Heart Asso-
ciation (NYHA) functional class, number of diseased 
coronary artery (in coronary angiogram), total operation 
time (in minutes), number of grafts, completeness of revas-
cularization, duration of mechanical ventilation (in hours), 
duration of ICU stay (in days), postoperative blood loss (in 
ml) and postoperative complication like myocardial infarc-
tion, pulmonary complication, renal dysfunction, postopera-
tive arrhythmia and in hospital mortality were variables of 
the study. A semi-structured questionnaire containing all the 
variables of interest was used for data collection.

All cases were received a standard anesthetic protocol. All 
cases were received a standard anticoagulation protocol. 
The operative technique was based on the complete revascu-
larization in both groups. All off-pump and on-pump 
patients were operated through a median sternotomy 
approach. Left Internal Mammary Artery (LIMA) and Great 
Saphenous Vein (GSV) were harvested simultaneously as 
conduit. Standard Cardio Pulmonary Bypass (CPB) 
technique was used in on-pump group. Maximum patients 
were operated on CPB without arresting the heart (on-pump 
beating heart) in on-pump group. Few patients were operat-
ed on CPB with arresting the heart (on-pump arrested heart) 
where cardioplegia was used for myocardial protection. In 
most cases surgical revascularization was started by Left 
Anterior Descending (LAD) artery grafting. After this, the 
Right Coronary Artery (RCA) system was approached if 
needed and finally the Left Circumflex (LCX) artery territo-
ry was revascularized. After distal anastomosis proximal 
anastomosis was performed on the partially clamed ascend-
ing aorta. Standard ICU management protocol was used. 
Patients were shifted to ward and discharged in appropriate 
time according to assessment.

Data were processed using software SPSS (Statistical Pack-
age for Social Science) version 18. The qualitative data were 
presented as frequency with corresponding percentage and 
were compared between groups using Chi-square test and 
Fisher exact test. The quantitative data were presented as 
frequency with corresponding percentage, mean with 
Standard Deviation (SD) and were compared between 
groups using Student’s t-test (unpaired t-test). For all analyt-
ical tests, the level of significance was set at 0.05 and p<0.05 
was considered significant.

Results
A total of 60 left main disease (>50% stenosis) patients 
scheduled for undergoing Coronary Artery Bypass Graft 
(CABG) surgery were included in the study to evaluate 

whether off-pump CABG in myocardial revascularization is 
a better option compared to on-pump CABG in terms of 
safety and efficacy.

The mean±SD of age was 58.6±7.8 years among the patients 
in off-pump group and 60±7.1 years among the patients in 
on-pump group. About 76.7% of patients in off-pump group 
were male compared to 83.3% in on-pump group. No differ-
ence was found between groups in terms of BMI (p=0.119). 
Among the patients 53.3% of off-pump group had diabetes 
mellitus and 80% had hypertension compared to 63.3% had 
diabetes mellitus and 73.3% had hypertension in on-pump 
group (Table 1). In our study preoperative arrhythmia was 
almost identical between off-pump and on-pump groups 
(6.7% vs 3.3%, p=0.500). In this study, 86.7% of patients in 
off-pump group presented with Triple Vessel Disease 
(TVD) compared to 83.3% in on-pump group. All the 
patients were symptomatic with exertional dyspnea. Most of 
the patients were in NYHA functional class III, 76.7% 
patients in both off-pump and on-pump groups (Table 2). 
Time required for completing the operation was significant-
ly less in off-pump than that of on-pump groups (312±26.3 
vs 396.5±21.3 minutes, p<0.001). Number of grafts per 
patient was significantly more in off-pump than that in 
on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). Variables 
regarding postoperative outcome showed that mechanical 
ventilation time, duration of ICU stay and postoperative 
blood loss were significantly less in off-pump compared to 
those in on-pump groups (7.4±1.4 vs 14.9±2.7 hours, 
p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 524.1±135.3 vs 
935.2±195.7 ml, p<0.001 respectively). Several postopera-
tive complication variables had been compared between the 
groups in our study. Incidence of pulmonary complication, 
renal dysfunction and postoperative arrhythmia were 
significantly less in off-pump than those in on-pump groups 
(7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7% 
vs 50%, p<0.001 respectively). In hospital mortality after 
CABG was 6.7% in off-pump and 13.3% in on-pump 
groups ( p=0.355).  (Table 3). 

Table 1: Characteristics of the study respondents by groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Table 2: Comparison of preoperative clinical characteristics 
between groups. 

aChi-square (χ²) or Fisher’s exact test was done to analyze the data. 
bFigures in the parentheses denote corresponding percentage.

Table 3: Comparison of  per operative findings, postopera-
tive outcome with complications and in-hospital outcome 
between groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Discussion
The mean±SD of age was 58.6±7.8 years among the patients 
of off-pump group and 60±7.1 years among the patients of 
on-pump group. There was no statistically significant  
difference in age between two groups (p=0.357). Meharwal 
and Trehan, (2001)16 reported in a study of CABG on left 
main coronary artery stenosis showed mean age was 
62.2±9.8 years in off-pump group and 59.2±8.9 years in 
on-pump groups. In our study 76.7% of patients in off-pump 
group were male compared to 83.3% in on-pump group. No 
statistically significant difference observed between groups 

in gender (p=0.747). Meharwal and Trehan, (2001)16    
reported male predominance with 87.4% in off-pump and 
89.9% in on-pump groups. No statistically significant  
difference was found between groups in terms of BMI 
(p=0.119). 

Risk factors data demonstrated that 53.3% of the patients in 
off-pump group had DM and 80% had hypertension 
compared to 63.3% had DM and 73.3% hypertension in 
on-pump group. No significant difference was found 
between the groups in terms of risk factors (p=0.432, 
p=0.542 respectively). Fukushima et al. (2004)17 reported a 
study of off-pump CABG on left main trunk disease showed 
52.2% were diabetic and 66% hypertensive among 
off-pump patients compared to 37.8% were diabetic and 
72.4% hypertensive among on-pump patients. 

In our study preoperative arrhythmia was almost identical 
between off-pump and on-pump groups (6.7% vs 3.3%, 
p=0.500). In this study, 86.7% of patients in off-pump group 
presented with Triple Vessel Disease (TVD) compared to 
83.3% in on-pump group. There was no statistically significant 
difference between the groups (p=0.500). Fukushima et al. 
(2004)17 reported TVD 64.8% in off-pump and 50% in 
on-pump groups.  

All the patients were symptomatic with exertional dyspnea. 
Most of the patients were in NYHA functional class III, 
76.7% patients in both off-pump and on-pump groups. 
Groups were almost homogenous in terms of NYHA 
functional class (p=0.558). Meharwal and Trehan, (2001)16 
reported NYHA class III, 21.8% in off-pump and 15.9% in 
on-pump groups (p=0.071). Preoperative data revealed both 
the off-pump and on-pump groups were matched with no 
statistically significant difference. So, these features had no 
influence on per operative and postoperative outcome.

Time required for completing the operation was significantly 
less in off-pump than that in on-pump groups (312±26.3 vs 
396.5±21.3 minutes, p<0.001). Fukushima et al. (2004)17 
reported that mean operative time was significantly less in 
off-pump than on-pump groups (312±81 vs 400±103 
minutes, p<0.001), which was similar to our study. Number 
of grafts per patient was significantly more in off-pump than 
that in on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). 
Fukushima et al. (2004)17 reported number of grafts per 
patient was 3.2 in both groups. Our result also showed 
similar findings. 

Variables regarding postoperative outcome showed that 
mechanical ventilation time, duration of ICU stay and 
postoperative blood loss were significantly less in off-pump 
compared to those in on-pump groups (7.4±1.4 vs 14.9±2.7 
hours, p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 
524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). 
Meharwal and Trehan, (2001)16 reported regarding postop-
erative outcomes mechanical ventilation time, duration of 

ICU stay and blood loss were significantly less in off-pump 
compared to those in on-pump groups (15±3 vs 22±4 hours, 
p<0.001; 23±10 vs 36±11 hours, p<0.001; 365±61 vs 582±76 
ml, p<0.001 respectively). Result was similar to our study. 

Several postoperative complication variables had been 
compared between the groups in our study. Off-pump group 
did not exhibit any incidence of MI, while 7.7% of patients 
in on-pump group developed MI. Meharwal and Trehan, 
(2001)16 reported MI developed 0.6% in off-pump and 1.4% 
in on pump groups. In this study the incidence of pulmonary 
complication, renal dysfunction and postoperative arrhythmia 
were significantly less in off-pump than those in on-pump 
groups (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 
10.7% vs 50%, p<0.001 respectively). Meharwal and 
Trehan, (2001)16 reported incidence of pulmonary           
complication, renal dysfunction and postoperative                
arrhythmia were less in off-pump than those in on-pump 
groups (1.7% vs 3.4%, p=0.342; 0.6% vs 1.2%, p=0.705; 
9.8% vs 15.8%, p=0.050 respectively). 

In hospital mortality after CABG was lower in off-pump 
than on-pump groups (6.7% vs 13.3%, p=0.355). Beauford 
et al. (2005)18 also reported in hospital mortality was lower 
in off-pump than on-pump groups (2% vs 6%). Result was 
similar to our study. So, like most of the studies our study 
result goes in favor of off-pump coronary artery bypass 
surgery. 
 
Conclusion 
The present study concluded that per operative findings, 
postoperative outcomes and complications were in favor of 
off-pump coronary artery bypass surgery group than that of 
on-pump group. Early outcome of off-pump coronary artery 
bypass surgery is better than on-pump coronary artery 
bypass surgery among the patients with left main coronary 
artery disease.
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Introduction
Coronary Artery Disease (CAD) is a major health problem 
throughout the world. Incidence of CAD is increasing in the 
developing countries including Bangladesh. In 1987 the 
incidence of Ischemic Heart Disease (IHD) in Bangladesh 
was reported to be 3.3 per thousand1 and that in 2001 was 
3.4%2. Surgical revascularization for atherosclerotic 
coronary artery disease is called Coronary Artery Bypass 

Grafting (CABG). CABG was first performed in 1962 and is 
one of the great achievements in medical science and relief 
of angina, improvement of exercise tolerance and the 
realization of survival benefit have been documented3. 
CABG is a well-established treatment modality in patient 
with CAD refectory to medical therapy or when Percutane-
ous Coronary Intervention (PCI) is not feasible4. 

CABG with cardioplegia has been considered the gold 
standard operation for coronary revascularization. High risk 
patients are extremely sensitive to cardioplegic arrest and 
have higher intraoperative and postoperative risk5.           

Minimally invasive technique for CABG have led to the 
development of off-pump Coronary Artery Bypass (OPCAB) 
surgery, which permits myocardial revascularization while 
avoiding Cardiopulmonary Bypass (CPB)6. Off-pump 
coronary artery bypass surgery offers a low mortality rate 
and excellent clinical outcome for patients requiring isolated 
myocardial revascularization6. Many studies have shown 
the superiority of OPCAB in early and mid-term outcome 
compared to conventional CABG7. 

Part of the Left Coronary Artery (LCA) from its origin in 
left aortic sinus up to bifurcation into the Left Circumflex 
coronary artery (LCX) and Left Anterior Descending 
coronary artery (LAD) is called Left Main Coronary Artery 
(LMCA). It is 10-20 cm in length. Left ventricle receives 
approximately 80% of its blood supply containing oxygen 
and metabolic substrate from the LMCA. Special manage-
ment problems occurred in Left Main Disease (LMD) due to 
extensive myocardial supply territory of LMCA and 
increased elastic tissue within the LMCA. Significant left 
main stenosis is angiographically diameter of stenosis greater 
than 50%. Prevalence of significant LMD is 2.5% to 10% in 
various studies8,9. Left main coronary artery disease is a well- 
established risk factor for cardiac related adverse events10.

As implemented in the commonly accepted guidelines of the 
American College of Cardiology (ACC) and American 
Heart Association (AHA), CABG remain the method of 
choice for patient with LMD11. Left main coronary artery 
stenosis has been identified as an independent predictor of 
postoperative morbidity and mortality after CABG by  
several investigators12,13. Patients with significant Left Main 
stem Disease (LMD) ie, >50% stenosis of LMCA, are 
considered by many as being at high risk of mortality after 
CABG11. Data published from a few institutions suggesting 
that the risks of undergoing OPCAB in patients with LMD 
are similar to than receiving conventional CABG, particu-
larly with respect to lower mortality, inotrope use, chest 
infection and operative length of stay14. Some findings made 
OPCAB a safe alternative technique for surgical treatment 
of patients and ruled out some theoretical contraindications 
on the use of OPCAB in patients with critical LMD15.

Materials and Methods 
This prospective observational study conducted in the 
Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh 
between the periods of January 2009 and December 2010. 
Patients with left main disease (>50% stenosis) underwent 
coronary artery bypass surgery were the study population. 
Patients with emergency CABG, redo CABG, combined 
CABG and valve or other congenital heart disease, history 
of myocardial infarction within 06 weeks were excluded 
from the study. Ethical clearance for the study was taken 
from the Ethical Committee of NICVD. Informed written 
consent was obtained from each study subject. Total 60 
purposively selected patients were included in this study and 

they were divided into equal two groups, Group A- Patients 
with left main disease underwent off-pump coronary artery 
bypass surgery and Group B- Patients with left main disease 
underwent on-pump coronary artery bypass surgery. 

Age, gender, body mass index (BMI), diabetes mellitus, 
hypertension, smoking, arrhythmia, New York Heart Asso-
ciation (NYHA) functional class, number of diseased 
coronary artery (in coronary angiogram), total operation 
time (in minutes), number of grafts, completeness of revas-
cularization, duration of mechanical ventilation (in hours), 
duration of ICU stay (in days), postoperative blood loss (in 
ml) and postoperative complication like myocardial infarc-
tion, pulmonary complication, renal dysfunction, postopera-
tive arrhythmia and in hospital mortality were variables of 
the study. A semi-structured questionnaire containing all the 
variables of interest was used for data collection.

All cases were received a standard anesthetic protocol. All 
cases were received a standard anticoagulation protocol. 
The operative technique was based on the complete revascu-
larization in both groups. All off-pump and on-pump 
patients were operated through a median sternotomy 
approach. Left Internal Mammary Artery (LIMA) and Great 
Saphenous Vein (GSV) were harvested simultaneously as 
conduit. Standard Cardio Pulmonary Bypass (CPB) 
technique was used in on-pump group. Maximum patients 
were operated on CPB without arresting the heart (on-pump 
beating heart) in on-pump group. Few patients were operat-
ed on CPB with arresting the heart (on-pump arrested heart) 
where cardioplegia was used for myocardial protection. In 
most cases surgical revascularization was started by Left 
Anterior Descending (LAD) artery grafting. After this, the 
Right Coronary Artery (RCA) system was approached if 
needed and finally the Left Circumflex (LCX) artery territo-
ry was revascularized. After distal anastomosis proximal 
anastomosis was performed on the partially clamed ascend-
ing aorta. Standard ICU management protocol was used. 
Patients were shifted to ward and discharged in appropriate 
time according to assessment.

Data were processed using software SPSS (Statistical Pack-
age for Social Science) version 18. The qualitative data were 
presented as frequency with corresponding percentage and 
were compared between groups using Chi-square test and 
Fisher exact test. The quantitative data were presented as 
frequency with corresponding percentage, mean with 
Standard Deviation (SD) and were compared between 
groups using Student’s t-test (unpaired t-test). For all analyt-
ical tests, the level of significance was set at 0.05 and p<0.05 
was considered significant.

Results
A total of 60 left main disease (>50% stenosis) patients 
scheduled for undergoing Coronary Artery Bypass Graft 
(CABG) surgery were included in the study to evaluate 

whether off-pump CABG in myocardial revascularization is 
a better option compared to on-pump CABG in terms of 
safety and efficacy.

The mean±SD of age was 58.6±7.8 years among the patients 
in off-pump group and 60±7.1 years among the patients in 
on-pump group. About 76.7% of patients in off-pump group 
were male compared to 83.3% in on-pump group. No differ-
ence was found between groups in terms of BMI (p=0.119). 
Among the patients 53.3% of off-pump group had diabetes 
mellitus and 80% had hypertension compared to 63.3% had 
diabetes mellitus and 73.3% had hypertension in on-pump 
group (Table 1). In our study preoperative arrhythmia was 
almost identical between off-pump and on-pump groups 
(6.7% vs 3.3%, p=0.500). In this study, 86.7% of patients in 
off-pump group presented with Triple Vessel Disease 
(TVD) compared to 83.3% in on-pump group. All the 
patients were symptomatic with exertional dyspnea. Most of 
the patients were in NYHA functional class III, 76.7% 
patients in both off-pump and on-pump groups (Table 2). 
Time required for completing the operation was significant-
ly less in off-pump than that of on-pump groups (312±26.3 
vs 396.5±21.3 minutes, p<0.001). Number of grafts per 
patient was significantly more in off-pump than that in 
on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). Variables 
regarding postoperative outcome showed that mechanical 
ventilation time, duration of ICU stay and postoperative 
blood loss were significantly less in off-pump compared to 
those in on-pump groups (7.4±1.4 vs 14.9±2.7 hours, 
p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 524.1±135.3 vs 
935.2±195.7 ml, p<0.001 respectively). Several postopera-
tive complication variables had been compared between the 
groups in our study. Incidence of pulmonary complication, 
renal dysfunction and postoperative arrhythmia were 
significantly less in off-pump than those in on-pump groups 
(7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7% 
vs 50%, p<0.001 respectively). In hospital mortality after 
CABG was 6.7% in off-pump and 13.3% in on-pump 
groups ( p=0.355).  (Table 3). 

Table 1: Characteristics of the study respondents by groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Table 2: Comparison of preoperative clinical characteristics 
between groups. 

aChi-square (χ²) or Fisher’s exact test was done to analyze the data. 
bFigures in the parentheses denote corresponding percentage.

Table 3: Comparison of  per operative findings, postopera-
tive outcome with complications and in-hospital outcome 
between groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Discussion
The mean±SD of age was 58.6±7.8 years among the patients 
of off-pump group and 60±7.1 years among the patients of 
on-pump group. There was no statistically significant  
difference in age between two groups (p=0.357). Meharwal 
and Trehan, (2001)16 reported in a study of CABG on left 
main coronary artery stenosis showed mean age was 
62.2±9.8 years in off-pump group and 59.2±8.9 years in 
on-pump groups. In our study 76.7% of patients in off-pump 
group were male compared to 83.3% in on-pump group. No 
statistically significant difference observed between groups 

in gender (p=0.747). Meharwal and Trehan, (2001)16    
reported male predominance with 87.4% in off-pump and 
89.9% in on-pump groups. No statistically significant  
difference was found between groups in terms of BMI 
(p=0.119). 

Risk factors data demonstrated that 53.3% of the patients in 
off-pump group had DM and 80% had hypertension 
compared to 63.3% had DM and 73.3% hypertension in 
on-pump group. No significant difference was found 
between the groups in terms of risk factors (p=0.432, 
p=0.542 respectively). Fukushima et al. (2004)17 reported a 
study of off-pump CABG on left main trunk disease showed 
52.2% were diabetic and 66% hypertensive among 
off-pump patients compared to 37.8% were diabetic and 
72.4% hypertensive among on-pump patients. 

In our study preoperative arrhythmia was almost identical 
between off-pump and on-pump groups (6.7% vs 3.3%, 
p=0.500). In this study, 86.7% of patients in off-pump group 
presented with Triple Vessel Disease (TVD) compared to 
83.3% in on-pump group. There was no statistically significant 
difference between the groups (p=0.500). Fukushima et al. 
(2004)17 reported TVD 64.8% in off-pump and 50% in 
on-pump groups.  

All the patients were symptomatic with exertional dyspnea. 
Most of the patients were in NYHA functional class III, 
76.7% patients in both off-pump and on-pump groups. 
Groups were almost homogenous in terms of NYHA 
functional class (p=0.558). Meharwal and Trehan, (2001)16 
reported NYHA class III, 21.8% in off-pump and 15.9% in 
on-pump groups (p=0.071). Preoperative data revealed both 
the off-pump and on-pump groups were matched with no 
statistically significant difference. So, these features had no 
influence on per operative and postoperative outcome.

Time required for completing the operation was significantly 
less in off-pump than that in on-pump groups (312±26.3 vs 
396.5±21.3 minutes, p<0.001). Fukushima et al. (2004)17 
reported that mean operative time was significantly less in 
off-pump than on-pump groups (312±81 vs 400±103 
minutes, p<0.001), which was similar to our study. Number 
of grafts per patient was significantly more in off-pump than 
that in on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). 
Fukushima et al. (2004)17 reported number of grafts per 
patient was 3.2 in both groups. Our result also showed 
similar findings. 

Variables regarding postoperative outcome showed that 
mechanical ventilation time, duration of ICU stay and 
postoperative blood loss were significantly less in off-pump 
compared to those in on-pump groups (7.4±1.4 vs 14.9±2.7 
hours, p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 
524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). 
Meharwal and Trehan, (2001)16 reported regarding postop-
erative outcomes mechanical ventilation time, duration of 

ICU stay and blood loss were significantly less in off-pump 
compared to those in on-pump groups (15±3 vs 22±4 hours, 
p<0.001; 23±10 vs 36±11 hours, p<0.001; 365±61 vs 582±76 
ml, p<0.001 respectively). Result was similar to our study. 

Several postoperative complication variables had been 
compared between the groups in our study. Off-pump group 
did not exhibit any incidence of MI, while 7.7% of patients 
in on-pump group developed MI. Meharwal and Trehan, 
(2001)16 reported MI developed 0.6% in off-pump and 1.4% 
in on pump groups. In this study the incidence of pulmonary 
complication, renal dysfunction and postoperative arrhythmia 
were significantly less in off-pump than those in on-pump 
groups (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 
10.7% vs 50%, p<0.001 respectively). Meharwal and 
Trehan, (2001)16 reported incidence of pulmonary           
complication, renal dysfunction and postoperative                
arrhythmia were less in off-pump than those in on-pump 
groups (1.7% vs 3.4%, p=0.342; 0.6% vs 1.2%, p=0.705; 
9.8% vs 15.8%, p=0.050 respectively). 

In hospital mortality after CABG was lower in off-pump 
than on-pump groups (6.7% vs 13.3%, p=0.355). Beauford 
et al. (2005)18 also reported in hospital mortality was lower 
in off-pump than on-pump groups (2% vs 6%). Result was 
similar to our study. So, like most of the studies our study 
result goes in favor of off-pump coronary artery bypass 
surgery. 
 
Conclusion 
The present study concluded that per operative findings, 
postoperative outcomes and complications were in favor of 
off-pump coronary artery bypass surgery group than that of 
on-pump group. Early outcome of off-pump coronary artery 
bypass surgery is better than on-pump coronary artery 
bypass surgery among the patients with left main coronary 
artery disease.
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Introduction
Coronary Artery Disease (CAD) is a major health problem 
throughout the world. Incidence of CAD is increasing in the 
developing countries including Bangladesh. In 1987 the 
incidence of Ischemic Heart Disease (IHD) in Bangladesh 
was reported to be 3.3 per thousand1 and that in 2001 was 
3.4%2. Surgical revascularization for atherosclerotic 
coronary artery disease is called Coronary Artery Bypass 

Grafting (CABG). CABG was first performed in 1962 and is 
one of the great achievements in medical science and relief 
of angina, improvement of exercise tolerance and the 
realization of survival benefit have been documented3. 
CABG is a well-established treatment modality in patient 
with CAD refectory to medical therapy or when Percutane-
ous Coronary Intervention (PCI) is not feasible4. 

CABG with cardioplegia has been considered the gold 
standard operation for coronary revascularization. High risk 
patients are extremely sensitive to cardioplegic arrest and 
have higher intraoperative and postoperative risk5.           

Minimally invasive technique for CABG have led to the 
development of off-pump Coronary Artery Bypass (OPCAB) 
surgery, which permits myocardial revascularization while 
avoiding Cardiopulmonary Bypass (CPB)6. Off-pump 
coronary artery bypass surgery offers a low mortality rate 
and excellent clinical outcome for patients requiring isolated 
myocardial revascularization6. Many studies have shown 
the superiority of OPCAB in early and mid-term outcome 
compared to conventional CABG7. 

Part of the Left Coronary Artery (LCA) from its origin in 
left aortic sinus up to bifurcation into the Left Circumflex 
coronary artery (LCX) and Left Anterior Descending 
coronary artery (LAD) is called Left Main Coronary Artery 
(LMCA). It is 10-20 cm in length. Left ventricle receives 
approximately 80% of its blood supply containing oxygen 
and metabolic substrate from the LMCA. Special manage-
ment problems occurred in Left Main Disease (LMD) due to 
extensive myocardial supply territory of LMCA and 
increased elastic tissue within the LMCA. Significant left 
main stenosis is angiographically diameter of stenosis greater 
than 50%. Prevalence of significant LMD is 2.5% to 10% in 
various studies8,9. Left main coronary artery disease is a well- 
established risk factor for cardiac related adverse events10.

As implemented in the commonly accepted guidelines of the 
American College of Cardiology (ACC) and American 
Heart Association (AHA), CABG remain the method of 
choice for patient with LMD11. Left main coronary artery 
stenosis has been identified as an independent predictor of 
postoperative morbidity and mortality after CABG by  
several investigators12,13. Patients with significant Left Main 
stem Disease (LMD) ie, >50% stenosis of LMCA, are 
considered by many as being at high risk of mortality after 
CABG11. Data published from a few institutions suggesting 
that the risks of undergoing OPCAB in patients with LMD 
are similar to than receiving conventional CABG, particu-
larly with respect to lower mortality, inotrope use, chest 
infection and operative length of stay14. Some findings made 
OPCAB a safe alternative technique for surgical treatment 
of patients and ruled out some theoretical contraindications 
on the use of OPCAB in patients with critical LMD15.

Materials and Methods 
This prospective observational study conducted in the 
Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh 
between the periods of January 2009 and December 2010. 
Patients with left main disease (>50% stenosis) underwent 
coronary artery bypass surgery were the study population. 
Patients with emergency CABG, redo CABG, combined 
CABG and valve or other congenital heart disease, history 
of myocardial infarction within 06 weeks were excluded 
from the study. Ethical clearance for the study was taken 
from the Ethical Committee of NICVD. Informed written 
consent was obtained from each study subject. Total 60 
purposively selected patients were included in this study and 

they were divided into equal two groups, Group A- Patients 
with left main disease underwent off-pump coronary artery 
bypass surgery and Group B- Patients with left main disease 
underwent on-pump coronary artery bypass surgery. 

Age, gender, body mass index (BMI), diabetes mellitus, 
hypertension, smoking, arrhythmia, New York Heart Asso-
ciation (NYHA) functional class, number of diseased 
coronary artery (in coronary angiogram), total operation 
time (in minutes), number of grafts, completeness of revas-
cularization, duration of mechanical ventilation (in hours), 
duration of ICU stay (in days), postoperative blood loss (in 
ml) and postoperative complication like myocardial infarc-
tion, pulmonary complication, renal dysfunction, postopera-
tive arrhythmia and in hospital mortality were variables of 
the study. A semi-structured questionnaire containing all the 
variables of interest was used for data collection.

All cases were received a standard anesthetic protocol. All 
cases were received a standard anticoagulation protocol. 
The operative technique was based on the complete revascu-
larization in both groups. All off-pump and on-pump 
patients were operated through a median sternotomy 
approach. Left Internal Mammary Artery (LIMA) and Great 
Saphenous Vein (GSV) were harvested simultaneously as 
conduit. Standard Cardio Pulmonary Bypass (CPB) 
technique was used in on-pump group. Maximum patients 
were operated on CPB without arresting the heart (on-pump 
beating heart) in on-pump group. Few patients were operat-
ed on CPB with arresting the heart (on-pump arrested heart) 
where cardioplegia was used for myocardial protection. In 
most cases surgical revascularization was started by Left 
Anterior Descending (LAD) artery grafting. After this, the 
Right Coronary Artery (RCA) system was approached if 
needed and finally the Left Circumflex (LCX) artery territo-
ry was revascularized. After distal anastomosis proximal 
anastomosis was performed on the partially clamed ascend-
ing aorta. Standard ICU management protocol was used. 
Patients were shifted to ward and discharged in appropriate 
time according to assessment.

Data were processed using software SPSS (Statistical Pack-
age for Social Science) version 18. The qualitative data were 
presented as frequency with corresponding percentage and 
were compared between groups using Chi-square test and 
Fisher exact test. The quantitative data were presented as 
frequency with corresponding percentage, mean with 
Standard Deviation (SD) and were compared between 
groups using Student’s t-test (unpaired t-test). For all analyt-
ical tests, the level of significance was set at 0.05 and p<0.05 
was considered significant.

Results
A total of 60 left main disease (>50% stenosis) patients 
scheduled for undergoing Coronary Artery Bypass Graft 
(CABG) surgery were included in the study to evaluate 

whether off-pump CABG in myocardial revascularization is 
a better option compared to on-pump CABG in terms of 
safety and efficacy.

The mean±SD of age was 58.6±7.8 years among the patients 
in off-pump group and 60±7.1 years among the patients in 
on-pump group. About 76.7% of patients in off-pump group 
were male compared to 83.3% in on-pump group. No differ-
ence was found between groups in terms of BMI (p=0.119). 
Among the patients 53.3% of off-pump group had diabetes 
mellitus and 80% had hypertension compared to 63.3% had 
diabetes mellitus and 73.3% had hypertension in on-pump 
group (Table 1). In our study preoperative arrhythmia was 
almost identical between off-pump and on-pump groups 
(6.7% vs 3.3%, p=0.500). In this study, 86.7% of patients in 
off-pump group presented with Triple Vessel Disease 
(TVD) compared to 83.3% in on-pump group. All the 
patients were symptomatic with exertional dyspnea. Most of 
the patients were in NYHA functional class III, 76.7% 
patients in both off-pump and on-pump groups (Table 2). 
Time required for completing the operation was significant-
ly less in off-pump than that of on-pump groups (312±26.3 
vs 396.5±21.3 minutes, p<0.001). Number of grafts per 
patient was significantly more in off-pump than that in 
on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). Variables 
regarding postoperative outcome showed that mechanical 
ventilation time, duration of ICU stay and postoperative 
blood loss were significantly less in off-pump compared to 
those in on-pump groups (7.4±1.4 vs 14.9±2.7 hours, 
p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 524.1±135.3 vs 
935.2±195.7 ml, p<0.001 respectively). Several postopera-
tive complication variables had been compared between the 
groups in our study. Incidence of pulmonary complication, 
renal dysfunction and postoperative arrhythmia were 
significantly less in off-pump than those in on-pump groups 
(7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7% 
vs 50%, p<0.001 respectively). In hospital mortality after 
CABG was 6.7% in off-pump and 13.3% in on-pump 
groups ( p=0.355).  (Table 3). 

Table 1: Characteristics of the study respondents by groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Table 2: Comparison of preoperative clinical characteristics 
between groups. 

aChi-square (χ²) or Fisher’s exact test was done to analyze the data. 
bFigures in the parentheses denote corresponding percentage.

Table 3: Comparison of  per operative findings, postopera-
tive outcome with complications and in-hospital outcome 
between groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Discussion
The mean±SD of age was 58.6±7.8 years among the patients 
of off-pump group and 60±7.1 years among the patients of 
on-pump group. There was no statistically significant  
difference in age between two groups (p=0.357). Meharwal 
and Trehan, (2001)16 reported in a study of CABG on left 
main coronary artery stenosis showed mean age was 
62.2±9.8 years in off-pump group and 59.2±8.9 years in 
on-pump groups. In our study 76.7% of patients in off-pump 
group were male compared to 83.3% in on-pump group. No 
statistically significant difference observed between groups 

in gender (p=0.747). Meharwal and Trehan, (2001)16    
reported male predominance with 87.4% in off-pump and 
89.9% in on-pump groups. No statistically significant  
difference was found between groups in terms of BMI 
(p=0.119). 

Risk factors data demonstrated that 53.3% of the patients in 
off-pump group had DM and 80% had hypertension 
compared to 63.3% had DM and 73.3% hypertension in 
on-pump group. No significant difference was found 
between the groups in terms of risk factors (p=0.432, 
p=0.542 respectively). Fukushima et al. (2004)17 reported a 
study of off-pump CABG on left main trunk disease showed 
52.2% were diabetic and 66% hypertensive among 
off-pump patients compared to 37.8% were diabetic and 
72.4% hypertensive among on-pump patients. 

In our study preoperative arrhythmia was almost identical 
between off-pump and on-pump groups (6.7% vs 3.3%, 
p=0.500). In this study, 86.7% of patients in off-pump group 
presented with Triple Vessel Disease (TVD) compared to 
83.3% in on-pump group. There was no statistically significant 
difference between the groups (p=0.500). Fukushima et al. 
(2004)17 reported TVD 64.8% in off-pump and 50% in 
on-pump groups.  

All the patients were symptomatic with exertional dyspnea. 
Most of the patients were in NYHA functional class III, 
76.7% patients in both off-pump and on-pump groups. 
Groups were almost homogenous in terms of NYHA 
functional class (p=0.558). Meharwal and Trehan, (2001)16 
reported NYHA class III, 21.8% in off-pump and 15.9% in 
on-pump groups (p=0.071). Preoperative data revealed both 
the off-pump and on-pump groups were matched with no 
statistically significant difference. So, these features had no 
influence on per operative and postoperative outcome.

Time required for completing the operation was significantly 
less in off-pump than that in on-pump groups (312±26.3 vs 
396.5±21.3 minutes, p<0.001). Fukushima et al. (2004)17 
reported that mean operative time was significantly less in 
off-pump than on-pump groups (312±81 vs 400±103 
minutes, p<0.001), which was similar to our study. Number 
of grafts per patient was significantly more in off-pump than 
that in on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). 
Fukushima et al. (2004)17 reported number of grafts per 
patient was 3.2 in both groups. Our result also showed 
similar findings. 

Variables regarding postoperative outcome showed that 
mechanical ventilation time, duration of ICU stay and 
postoperative blood loss were significantly less in off-pump 
compared to those in on-pump groups (7.4±1.4 vs 14.9±2.7 
hours, p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 
524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). 
Meharwal and Trehan, (2001)16 reported regarding postop-
erative outcomes mechanical ventilation time, duration of 

ICU stay and blood loss were significantly less in off-pump 
compared to those in on-pump groups (15±3 vs 22±4 hours, 
p<0.001; 23±10 vs 36±11 hours, p<0.001; 365±61 vs 582±76 
ml, p<0.001 respectively). Result was similar to our study. 

Several postoperative complication variables had been 
compared between the groups in our study. Off-pump group 
did not exhibit any incidence of MI, while 7.7% of patients 
in on-pump group developed MI. Meharwal and Trehan, 
(2001)16 reported MI developed 0.6% in off-pump and 1.4% 
in on pump groups. In this study the incidence of pulmonary 
complication, renal dysfunction and postoperative arrhythmia 
were significantly less in off-pump than those in on-pump 
groups (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 
10.7% vs 50%, p<0.001 respectively). Meharwal and 
Trehan, (2001)16 reported incidence of pulmonary           
complication, renal dysfunction and postoperative                
arrhythmia were less in off-pump than those in on-pump 
groups (1.7% vs 3.4%, p=0.342; 0.6% vs 1.2%, p=0.705; 
9.8% vs 15.8%, p=0.050 respectively). 

In hospital mortality after CABG was lower in off-pump 
than on-pump groups (6.7% vs 13.3%, p=0.355). Beauford 
et al. (2005)18 also reported in hospital mortality was lower 
in off-pump than on-pump groups (2% vs 6%). Result was 
similar to our study. So, like most of the studies our study 
result goes in favor of off-pump coronary artery bypass 
surgery. 
 
Conclusion 
The present study concluded that per operative findings, 
postoperative outcomes and complications were in favor of 
off-pump coronary artery bypass surgery group than that of 
on-pump group. Early outcome of off-pump coronary artery 
bypass surgery is better than on-pump coronary artery 
bypass surgery among the patients with left main coronary 
artery disease.
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Introduction
Coronary Artery Disease (CAD) is a major health problem 
throughout the world. Incidence of CAD is increasing in the 
developing countries including Bangladesh. In 1987 the 
incidence of Ischemic Heart Disease (IHD) in Bangladesh 
was reported to be 3.3 per thousand1 and that in 2001 was 
3.4%2. Surgical revascularization for atherosclerotic 
coronary artery disease is called Coronary Artery Bypass 

Grafting (CABG). CABG was first performed in 1962 and is 
one of the great achievements in medical science and relief 
of angina, improvement of exercise tolerance and the 
realization of survival benefit have been documented3. 
CABG is a well-established treatment modality in patient 
with CAD refectory to medical therapy or when Percutane-
ous Coronary Intervention (PCI) is not feasible4. 

CABG with cardioplegia has been considered the gold 
standard operation for coronary revascularization. High risk 
patients are extremely sensitive to cardioplegic arrest and 
have higher intraoperative and postoperative risk5.           

Minimally invasive technique for CABG have led to the 
development of off-pump Coronary Artery Bypass (OPCAB) 
surgery, which permits myocardial revascularization while 
avoiding Cardiopulmonary Bypass (CPB)6. Off-pump 
coronary artery bypass surgery offers a low mortality rate 
and excellent clinical outcome for patients requiring isolated 
myocardial revascularization6. Many studies have shown 
the superiority of OPCAB in early and mid-term outcome 
compared to conventional CABG7. 

Part of the Left Coronary Artery (LCA) from its origin in 
left aortic sinus up to bifurcation into the Left Circumflex 
coronary artery (LCX) and Left Anterior Descending 
coronary artery (LAD) is called Left Main Coronary Artery 
(LMCA). It is 10-20 cm in length. Left ventricle receives 
approximately 80% of its blood supply containing oxygen 
and metabolic substrate from the LMCA. Special manage-
ment problems occurred in Left Main Disease (LMD) due to 
extensive myocardial supply territory of LMCA and 
increased elastic tissue within the LMCA. Significant left 
main stenosis is angiographically diameter of stenosis greater 
than 50%. Prevalence of significant LMD is 2.5% to 10% in 
various studies8,9. Left main coronary artery disease is a well- 
established risk factor for cardiac related adverse events10.

As implemented in the commonly accepted guidelines of the 
American College of Cardiology (ACC) and American 
Heart Association (AHA), CABG remain the method of 
choice for patient with LMD11. Left main coronary artery 
stenosis has been identified as an independent predictor of 
postoperative morbidity and mortality after CABG by  
several investigators12,13. Patients with significant Left Main 
stem Disease (LMD) ie, >50% stenosis of LMCA, are 
considered by many as being at high risk of mortality after 
CABG11. Data published from a few institutions suggesting 
that the risks of undergoing OPCAB in patients with LMD 
are similar to than receiving conventional CABG, particu-
larly with respect to lower mortality, inotrope use, chest 
infection and operative length of stay14. Some findings made 
OPCAB a safe alternative technique for surgical treatment 
of patients and ruled out some theoretical contraindications 
on the use of OPCAB in patients with critical LMD15.

Materials and Methods 
This prospective observational study conducted in the 
Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh 
between the periods of January 2009 and December 2010. 
Patients with left main disease (>50% stenosis) underwent 
coronary artery bypass surgery were the study population. 
Patients with emergency CABG, redo CABG, combined 
CABG and valve or other congenital heart disease, history 
of myocardial infarction within 06 weeks were excluded 
from the study. Ethical clearance for the study was taken 
from the Ethical Committee of NICVD. Informed written 
consent was obtained from each study subject. Total 60 
purposively selected patients were included in this study and 

they were divided into equal two groups, Group A- Patients 
with left main disease underwent off-pump coronary artery 
bypass surgery and Group B- Patients with left main disease 
underwent on-pump coronary artery bypass surgery. 

Age, gender, body mass index (BMI), diabetes mellitus, 
hypertension, smoking, arrhythmia, New York Heart Asso-
ciation (NYHA) functional class, number of diseased 
coronary artery (in coronary angiogram), total operation 
time (in minutes), number of grafts, completeness of revas-
cularization, duration of mechanical ventilation (in hours), 
duration of ICU stay (in days), postoperative blood loss (in 
ml) and postoperative complication like myocardial infarc-
tion, pulmonary complication, renal dysfunction, postopera-
tive arrhythmia and in hospital mortality were variables of 
the study. A semi-structured questionnaire containing all the 
variables of interest was used for data collection.

All cases were received a standard anesthetic protocol. All 
cases were received a standard anticoagulation protocol. 
The operative technique was based on the complete revascu-
larization in both groups. All off-pump and on-pump 
patients were operated through a median sternotomy 
approach. Left Internal Mammary Artery (LIMA) and Great 
Saphenous Vein (GSV) were harvested simultaneously as 
conduit. Standard Cardio Pulmonary Bypass (CPB) 
technique was used in on-pump group. Maximum patients 
were operated on CPB without arresting the heart (on-pump 
beating heart) in on-pump group. Few patients were operat-
ed on CPB with arresting the heart (on-pump arrested heart) 
where cardioplegia was used for myocardial protection. In 
most cases surgical revascularization was started by Left 
Anterior Descending (LAD) artery grafting. After this, the 
Right Coronary Artery (RCA) system was approached if 
needed and finally the Left Circumflex (LCX) artery territo-
ry was revascularized. After distal anastomosis proximal 
anastomosis was performed on the partially clamed ascend-
ing aorta. Standard ICU management protocol was used. 
Patients were shifted to ward and discharged in appropriate 
time according to assessment.

Data were processed using software SPSS (Statistical Pack-
age for Social Science) version 18. The qualitative data were 
presented as frequency with corresponding percentage and 
were compared between groups using Chi-square test and 
Fisher exact test. The quantitative data were presented as 
frequency with corresponding percentage, mean with 
Standard Deviation (SD) and were compared between 
groups using Student’s t-test (unpaired t-test). For all analyt-
ical tests, the level of significance was set at 0.05 and p<0.05 
was considered significant.

Results
A total of 60 left main disease (>50% stenosis) patients 
scheduled for undergoing Coronary Artery Bypass Graft 
(CABG) surgery were included in the study to evaluate 

whether off-pump CABG in myocardial revascularization is 
a better option compared to on-pump CABG in terms of 
safety and efficacy.

The mean±SD of age was 58.6±7.8 years among the patients 
in off-pump group and 60±7.1 years among the patients in 
on-pump group. About 76.7% of patients in off-pump group 
were male compared to 83.3% in on-pump group. No differ-
ence was found between groups in terms of BMI (p=0.119). 
Among the patients 53.3% of off-pump group had diabetes 
mellitus and 80% had hypertension compared to 63.3% had 
diabetes mellitus and 73.3% had hypertension in on-pump 
group (Table 1). In our study preoperative arrhythmia was 
almost identical between off-pump and on-pump groups 
(6.7% vs 3.3%, p=0.500). In this study, 86.7% of patients in 
off-pump group presented with Triple Vessel Disease 
(TVD) compared to 83.3% in on-pump group. All the 
patients were symptomatic with exertional dyspnea. Most of 
the patients were in NYHA functional class III, 76.7% 
patients in both off-pump and on-pump groups (Table 2). 
Time required for completing the operation was significant-
ly less in off-pump than that of on-pump groups (312±26.3 
vs 396.5±21.3 minutes, p<0.001). Number of grafts per 
patient was significantly more in off-pump than that in 
on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). Variables 
regarding postoperative outcome showed that mechanical 
ventilation time, duration of ICU stay and postoperative 
blood loss were significantly less in off-pump compared to 
those in on-pump groups (7.4±1.4 vs 14.9±2.7 hours, 
p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 524.1±135.3 vs 
935.2±195.7 ml, p<0.001 respectively). Several postopera-
tive complication variables had been compared between the 
groups in our study. Incidence of pulmonary complication, 
renal dysfunction and postoperative arrhythmia were 
significantly less in off-pump than those in on-pump groups 
(7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7% 
vs 50%, p<0.001 respectively). In hospital mortality after 
CABG was 6.7% in off-pump and 13.3% in on-pump 
groups ( p=0.355).  (Table 3). 

Table 1: Characteristics of the study respondents by groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Table 2: Comparison of preoperative clinical characteristics 
between groups. 

aChi-square (χ²) or Fisher’s exact test was done to analyze the data. 
bFigures in the parentheses denote corresponding percentage.

Table 3: Comparison of  per operative findings, postopera-
tive outcome with complications and in-hospital outcome 
between groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Discussion
The mean±SD of age was 58.6±7.8 years among the patients 
of off-pump group and 60±7.1 years among the patients of 
on-pump group. There was no statistically significant  
difference in age between two groups (p=0.357). Meharwal 
and Trehan, (2001)16 reported in a study of CABG on left 
main coronary artery stenosis showed mean age was 
62.2±9.8 years in off-pump group and 59.2±8.9 years in 
on-pump groups. In our study 76.7% of patients in off-pump 
group were male compared to 83.3% in on-pump group. No 
statistically significant difference observed between groups 

in gender (p=0.747). Meharwal and Trehan, (2001)16    
reported male predominance with 87.4% in off-pump and 
89.9% in on-pump groups. No statistically significant  
difference was found between groups in terms of BMI 
(p=0.119). 

Risk factors data demonstrated that 53.3% of the patients in 
off-pump group had DM and 80% had hypertension 
compared to 63.3% had DM and 73.3% hypertension in 
on-pump group. No significant difference was found 
between the groups in terms of risk factors (p=0.432, 
p=0.542 respectively). Fukushima et al. (2004)17 reported a 
study of off-pump CABG on left main trunk disease showed 
52.2% were diabetic and 66% hypertensive among 
off-pump patients compared to 37.8% were diabetic and 
72.4% hypertensive among on-pump patients. 

In our study preoperative arrhythmia was almost identical 
between off-pump and on-pump groups (6.7% vs 3.3%, 
p=0.500). In this study, 86.7% of patients in off-pump group 
presented with Triple Vessel Disease (TVD) compared to 
83.3% in on-pump group. There was no statistically significant 
difference between the groups (p=0.500). Fukushima et al. 
(2004)17 reported TVD 64.8% in off-pump and 50% in 
on-pump groups.  

All the patients were symptomatic with exertional dyspnea. 
Most of the patients were in NYHA functional class III, 
76.7% patients in both off-pump and on-pump groups. 
Groups were almost homogenous in terms of NYHA 
functional class (p=0.558). Meharwal and Trehan, (2001)16 
reported NYHA class III, 21.8% in off-pump and 15.9% in 
on-pump groups (p=0.071). Preoperative data revealed both 
the off-pump and on-pump groups were matched with no 
statistically significant difference. So, these features had no 
influence on per operative and postoperative outcome.

Time required for completing the operation was significantly 
less in off-pump than that in on-pump groups (312±26.3 vs 
396.5±21.3 minutes, p<0.001). Fukushima et al. (2004)17 
reported that mean operative time was significantly less in 
off-pump than on-pump groups (312±81 vs 400±103 
minutes, p<0.001), which was similar to our study. Number 
of grafts per patient was significantly more in off-pump than 
that in on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). 
Fukushima et al. (2004)17 reported number of grafts per 
patient was 3.2 in both groups. Our result also showed 
similar findings. 

Variables regarding postoperative outcome showed that 
mechanical ventilation time, duration of ICU stay and 
postoperative blood loss were significantly less in off-pump 
compared to those in on-pump groups (7.4±1.4 vs 14.9±2.7 
hours, p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 
524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). 
Meharwal and Trehan, (2001)16 reported regarding postop-
erative outcomes mechanical ventilation time, duration of 

ICU stay and blood loss were significantly less in off-pump 
compared to those in on-pump groups (15±3 vs 22±4 hours, 
p<0.001; 23±10 vs 36±11 hours, p<0.001; 365±61 vs 582±76 
ml, p<0.001 respectively). Result was similar to our study. 

Several postoperative complication variables had been 
compared between the groups in our study. Off-pump group 
did not exhibit any incidence of MI, while 7.7% of patients 
in on-pump group developed MI. Meharwal and Trehan, 
(2001)16 reported MI developed 0.6% in off-pump and 1.4% 
in on pump groups. In this study the incidence of pulmonary 
complication, renal dysfunction and postoperative arrhythmia 
were significantly less in off-pump than those in on-pump 
groups (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 
10.7% vs 50%, p<0.001 respectively). Meharwal and 
Trehan, (2001)16 reported incidence of pulmonary           
complication, renal dysfunction and postoperative                
arrhythmia were less in off-pump than those in on-pump 
groups (1.7% vs 3.4%, p=0.342; 0.6% vs 1.2%, p=0.705; 
9.8% vs 15.8%, p=0.050 respectively). 

In hospital mortality after CABG was lower in off-pump 
than on-pump groups (6.7% vs 13.3%, p=0.355). Beauford 
et al. (2005)18 also reported in hospital mortality was lower 
in off-pump than on-pump groups (2% vs 6%). Result was 
similar to our study. So, like most of the studies our study 
result goes in favor of off-pump coronary artery bypass 
surgery. 
 
Conclusion 
The present study concluded that per operative findings, 
postoperative outcomes and complications were in favor of 
off-pump coronary artery bypass surgery group than that of 
on-pump group. Early outcome of off-pump coronary artery 
bypass surgery is better than on-pump coronary artery 
bypass surgery among the patients with left main coronary 
artery disease.
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Introduction
Coronary Artery Disease (CAD) is a major health problem 
throughout the world. Incidence of CAD is increasing in the 
developing countries including Bangladesh. In 1987 the 
incidence of Ischemic Heart Disease (IHD) in Bangladesh 
was reported to be 3.3 per thousand1 and that in 2001 was 
3.4%2. Surgical revascularization for atherosclerotic 
coronary artery disease is called Coronary Artery Bypass 

Grafting (CABG). CABG was first performed in 1962 and is 
one of the great achievements in medical science and relief 
of angina, improvement of exercise tolerance and the 
realization of survival benefit have been documented3. 
CABG is a well-established treatment modality in patient 
with CAD refectory to medical therapy or when Percutane-
ous Coronary Intervention (PCI) is not feasible4. 

CABG with cardioplegia has been considered the gold 
standard operation for coronary revascularization. High risk 
patients are extremely sensitive to cardioplegic arrest and 
have higher intraoperative and postoperative risk5.           

Minimally invasive technique for CABG have led to the 
development of off-pump Coronary Artery Bypass (OPCAB) 
surgery, which permits myocardial revascularization while 
avoiding Cardiopulmonary Bypass (CPB)6. Off-pump 
coronary artery bypass surgery offers a low mortality rate 
and excellent clinical outcome for patients requiring isolated 
myocardial revascularization6. Many studies have shown 
the superiority of OPCAB in early and mid-term outcome 
compared to conventional CABG7. 

Part of the Left Coronary Artery (LCA) from its origin in 
left aortic sinus up to bifurcation into the Left Circumflex 
coronary artery (LCX) and Left Anterior Descending 
coronary artery (LAD) is called Left Main Coronary Artery 
(LMCA). It is 10-20 cm in length. Left ventricle receives 
approximately 80% of its blood supply containing oxygen 
and metabolic substrate from the LMCA. Special manage-
ment problems occurred in Left Main Disease (LMD) due to 
extensive myocardial supply territory of LMCA and 
increased elastic tissue within the LMCA. Significant left 
main stenosis is angiographically diameter of stenosis greater 
than 50%. Prevalence of significant LMD is 2.5% to 10% in 
various studies8,9. Left main coronary artery disease is a well- 
established risk factor for cardiac related adverse events10.

As implemented in the commonly accepted guidelines of the 
American College of Cardiology (ACC) and American 
Heart Association (AHA), CABG remain the method of 
choice for patient with LMD11. Left main coronary artery 
stenosis has been identified as an independent predictor of 
postoperative morbidity and mortality after CABG by  
several investigators12,13. Patients with significant Left Main 
stem Disease (LMD) ie, >50% stenosis of LMCA, are 
considered by many as being at high risk of mortality after 
CABG11. Data published from a few institutions suggesting 
that the risks of undergoing OPCAB in patients with LMD 
are similar to than receiving conventional CABG, particu-
larly with respect to lower mortality, inotrope use, chest 
infection and operative length of stay14. Some findings made 
OPCAB a safe alternative technique for surgical treatment 
of patients and ruled out some theoretical contraindications 
on the use of OPCAB in patients with critical LMD15.

Materials and Methods 
This prospective observational study conducted in the 
Department of Cardiac Surgery, National Institute of 
Cardiovascular Diseases (NICVD), Dhaka, Bangladesh 
between the periods of January 2009 and December 2010. 
Patients with left main disease (>50% stenosis) underwent 
coronary artery bypass surgery were the study population. 
Patients with emergency CABG, redo CABG, combined 
CABG and valve or other congenital heart disease, history 
of myocardial infarction within 06 weeks were excluded 
from the study. Ethical clearance for the study was taken 
from the Ethical Committee of NICVD. Informed written 
consent was obtained from each study subject. Total 60 
purposively selected patients were included in this study and 

they were divided into equal two groups, Group A- Patients 
with left main disease underwent off-pump coronary artery 
bypass surgery and Group B- Patients with left main disease 
underwent on-pump coronary artery bypass surgery. 

Age, gender, body mass index (BMI), diabetes mellitus, 
hypertension, smoking, arrhythmia, New York Heart Asso-
ciation (NYHA) functional class, number of diseased 
coronary artery (in coronary angiogram), total operation 
time (in minutes), number of grafts, completeness of revas-
cularization, duration of mechanical ventilation (in hours), 
duration of ICU stay (in days), postoperative blood loss (in 
ml) and postoperative complication like myocardial infarc-
tion, pulmonary complication, renal dysfunction, postopera-
tive arrhythmia and in hospital mortality were variables of 
the study. A semi-structured questionnaire containing all the 
variables of interest was used for data collection.

All cases were received a standard anesthetic protocol. All 
cases were received a standard anticoagulation protocol. 
The operative technique was based on the complete revascu-
larization in both groups. All off-pump and on-pump 
patients were operated through a median sternotomy 
approach. Left Internal Mammary Artery (LIMA) and Great 
Saphenous Vein (GSV) were harvested simultaneously as 
conduit. Standard Cardio Pulmonary Bypass (CPB) 
technique was used in on-pump group. Maximum patients 
were operated on CPB without arresting the heart (on-pump 
beating heart) in on-pump group. Few patients were operat-
ed on CPB with arresting the heart (on-pump arrested heart) 
where cardioplegia was used for myocardial protection. In 
most cases surgical revascularization was started by Left 
Anterior Descending (LAD) artery grafting. After this, the 
Right Coronary Artery (RCA) system was approached if 
needed and finally the Left Circumflex (LCX) artery territo-
ry was revascularized. After distal anastomosis proximal 
anastomosis was performed on the partially clamed ascend-
ing aorta. Standard ICU management protocol was used. 
Patients were shifted to ward and discharged in appropriate 
time according to assessment.

Data were processed using software SPSS (Statistical Pack-
age for Social Science) version 18. The qualitative data were 
presented as frequency with corresponding percentage and 
were compared between groups using Chi-square test and 
Fisher exact test. The quantitative data were presented as 
frequency with corresponding percentage, mean with 
Standard Deviation (SD) and were compared between 
groups using Student’s t-test (unpaired t-test). For all analyt-
ical tests, the level of significance was set at 0.05 and p<0.05 
was considered significant.

Results
A total of 60 left main disease (>50% stenosis) patients 
scheduled for undergoing Coronary Artery Bypass Graft 
(CABG) surgery were included in the study to evaluate 

Introduction
Post-Operative Atrial Fibrillation (POAF) is the most 
common complication occurs in 25% after isolated coronary 
artery bypass grafting (CABG)1-5. Although often transient, 
self-limited and benign, atrial fibrillation (AF) may be 
associated with an increase postoperative morbidity such as 
ventricular arrhythmias, myocardial infarction, heart failure, 

acute kidney injury, stroke, neuro-cognitive impairment and 
infection3,4.

The pathophysiological characteristics of POAF after        
cardiac surgery are multifactorial and has not yet been fully 
identified1 and may be affected by preoperative factors like 
old age, hypertension, diabetes, obesity, heart failure, 
ischemic heart disease, chronic obstructive pulmonary 
disease (COPD); per-operative factors like surgical injury, 
atrial ischemia, pulmonary vein vent, acute volume changes; 
postoperative factors like volume overload, increased 

afterload and hypotension, β-blockers withdrawal, right 
coronary artery occlusion, reduced left ventricular function 
and left ventricular hypertrophy are also risk factors as 
well6.  The main common pathway of all these are inflam-
mation and oxidative stress7-9. Surgical trauma to the atria is 
associated with an increased incidence of POAF, which 
explains why patients undergoing valvular surgery have the 
highest risk of developing POAF1,10,11. Some studies suggest 
that less manipulation of the atria decreases atrial inflamma-
tion, and subsequently, AF1,12. POAF after off pump 
coronary artery bypass (OPCAB) most often develops 
between the 2nd to 5th postoperative day with a peak 
incidence in the 2nd and 3rd postoperative day13,14.  

The prevention of postoperative atrial fibrillation (POAF) 
has been associated with improved postoperative outcomes 
in terms of reduced medical treatment, laboratory tests, 
shorter nursing time and hospital stay even when uncompli-
cated15-20. Considering that POAF is associated with a higher 
incidence of heart failure, stroke, prolonged hospital stay 
and increased costs, it is justifiable to treat it1,21.

Omega-3 polyunsaturated fatty acid (PUFA), has been 
widely used for clinical purposes. Clinical studies reported 
that PUFA is effective in preventing POAF after CABG22-24. 
PUFA therapy exert cardio protective effect in different 
experimental and clinical reports, preventing cardiac 
arrhythmias and sudden death25. Several studies have been 
shown that, 2 gm (2 capsules) oral omega-3 PUFA            
supplementation at least 5 days prior to surgery up to 5th 
postoperative day reduces the incidence of POAF and      
hospital stay significantly22,24.

Omega-3 PUFA reduces AF by its anti-inflammatory 
effect26-29 and antiarrhythmic effect30-34. It also reduces by 
reducing sympathetic outflow35,36. It is also associated with 
reduced AF inducibility, maintenance and structural              
remodeling of heart by activating matrix metalloproteinase- 
9-mRNA expression and attenuating collagen turnover37. 
Despite its antiarrhythmic and anti-inflammatory character-
istic, the use of this drug as a prophylactic agent against the 
occurrence of postoperative AF is uncommon and yet the 
use of omega-3 PUFA as prophylaxis in patients undergoing 
OPCAB is not routine. Present study conducted to investigate 
the effect of omega-3 PUFA in reduction of post-OPCAB 
AF among the Bangladeshi patients under gone off pump 
CABG. 

Methods and Materials
This cross-sectional study conducted in the Department of 
Cardiac Surgery, National Institute of Cardiovascular 
Diseases (NICVD), Sher-E-Bangla Nagar, Dhaka between 
the periods of 1st September 2017 and 31st August 2018. 
Purposively selected Patients who were admitted in the 
department of cardiac surgery at NICVD and planned for 
OPCAB. Patient with sinus rhythm admitted in the              
department of cardiac surgery at NICVD for OPCAB. 

Patients with history of AF, patients with preoperative AF, 
patients with history of MI within 6 weeks, patients on other 
anti-arrhythmic drugs (Except β-blockers), left ventricular 
ejection fraction ≤35%, combined CABG and valve and 
other congenital heart surgery, conversion to on pump 
CABG, redo CABG and urgent or emergency CABG were 
excluded from the study. Total 100 patients were included in 
the study and they were divided into two groups, Group A, 
50 patients with omega-3 PUFA in preoperative and 
post-operative period up to 5th POD and Group B, 50 
patients without omega-3 PUFA in preoperative and 
post-operative period up to 5th POD. The permission from 
the institutional review board and informed written consent 
from all patients were obtained for this study. The patients 
were hospitalized at least 7 days before surgery. Meticulous 
history was taken and detailed clinical examinations were 
performed and presence of preoperative risk factors were 
recorded in predesigned structured proforma. Demographic 
data such as age, sex, BMI were recorded. Preoperative 
ECG, serum potassium using Dimention EXL with LM 
biochemistry analyzer and echocardiogram were done in all 
patients under study. A 12-lead ECG was also done at morn-
ing day of operation, just before the surgery. Omega-3 
PUFA was prescribed at a dosage of one tablet (1 gm) twice 
times daily (2 gm/day) 5 days prior to surgery and up to 5th 
POD. Per operative occurrence of AF was assessed on OT 
monitor. After OPCAB surgery, each patient was trans-
ferred to postoperative intensive care unit (ICU) and then at 
3rd postoperative day patient was transferred to a step down 
or high dependency unit (HDU). In ICU and HDU, each 
patient was evaluated by continuous ECG monitor from the 
operative day, after arrival at ICU up to 5th postoperative 
day. Serum potassium was measured daily from the opera-
tive day, after arrival at ICU up to 5th postoperative day. An 
episode of atrial fibrillation was counted if it persisted for 
more than five minutes and was treated accordingly. Total 
ICU stay and hospital stay after surgery were also recorded. 
A 12-lead ECG was done and serum potassium was 
measured for all patients on the day of hospital discharge 
and one month after discharge.

Results
Present study included 100 patients who were undergone 
OPCAB during the study period. Half of them were in Group 
A, preoperatively and post-operatively on oral omega-3 
PUFA, Group A and another half were in Group B, did not 
on oral omega-3 PUFA preoperatively and post operatively. 
Among the 50 patients of Group A, highest number (78.0%) 
of patients were in the age group of 61-70 years followed by 
51-60 years age group (20.0%) and rest of them were in the 
41-50 years age group (2.0%). Among the Group B patients, 
highest number (60.0%) were in the age group of 61-70 years 
followed by age group of 51-60 years (38.0%) and rest of 
them (2.0%) were in the age group of 41-50 years. Mean±SD 
of age among the patients of Group A and Group B was 
64.14±4.44 and 62.30±5.29 years respectively.

whether off-pump CABG in myocardial revascularization is 
a better option compared to on-pump CABG in terms of 
safety and efficacy.

The mean±SD of age was 58.6±7.8 years among the patients 
in off-pump group and 60±7.1 years among the patients in 
on-pump group. About 76.7% of patients in off-pump group 
were male compared to 83.3% in on-pump group. No differ-
ence was found between groups in terms of BMI (p=0.119). 
Among the patients 53.3% of off-pump group had diabetes 
mellitus and 80% had hypertension compared to 63.3% had 
diabetes mellitus and 73.3% had hypertension in on-pump 
group (Table 1). In our study preoperative arrhythmia was 
almost identical between off-pump and on-pump groups 
(6.7% vs 3.3%, p=0.500). In this study, 86.7% of patients in 
off-pump group presented with Triple Vessel Disease 
(TVD) compared to 83.3% in on-pump group. All the 
patients were symptomatic with exertional dyspnea. Most of 
the patients were in NYHA functional class III, 76.7% 
patients in both off-pump and on-pump groups (Table 2). 
Time required for completing the operation was significant-
ly less in off-pump than that of on-pump groups (312±26.3 
vs 396.5±21.3 minutes, p<0.001). Number of grafts per 
patient was significantly more in off-pump than that in 
on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). Variables 
regarding postoperative outcome showed that mechanical 
ventilation time, duration of ICU stay and postoperative 
blood loss were significantly less in off-pump compared to 
those in on-pump groups (7.4±1.4 vs 14.9±2.7 hours, 
p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 524.1±135.3 vs 
935.2±195.7 ml, p<0.001 respectively). Several postopera-
tive complication variables had been compared between the 
groups in our study. Incidence of pulmonary complication, 
renal dysfunction and postoperative arrhythmia were 
significantly less in off-pump than those in on-pump groups 
(7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 10.7% 
vs 50%, p<0.001 respectively). In hospital mortality after 
CABG was 6.7% in off-pump and 13.3% in on-pump 
groups ( p=0.355).  (Table 3). 

Table 1: Characteristics of the study respondents by groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Table 2: Comparison of preoperative clinical characteristics 
between groups. 

aChi-square (χ²) or Fisher’s exact test was done to analyze the data. 
bFigures in the parentheses denote corresponding percentage.

Table 3: Comparison of  per operative findings, postopera-
tive outcome with complications and in-hospital outcome 
between groups

aData were analyzed using Student’s t-test.
bChi-square (χ²) test or Fisher exact test was done to analyze the data.
cFigures in the parentheses denote corresponding percentage.

Discussion
The mean±SD of age was 58.6±7.8 years among the patients 
of off-pump group and 60±7.1 years among the patients of 
on-pump group. There was no statistically significant  
difference in age between two groups (p=0.357). Meharwal 
and Trehan, (2001)16 reported in a study of CABG on left 
main coronary artery stenosis showed mean age was 
62.2±9.8 years in off-pump group and 59.2±8.9 years in 
on-pump groups. In our study 76.7% of patients in off-pump 
group were male compared to 83.3% in on-pump group. No 
statistically significant difference observed between groups 

in gender (p=0.747). Meharwal and Trehan, (2001)16    
reported male predominance with 87.4% in off-pump and 
89.9% in on-pump groups. No statistically significant  
difference was found between groups in terms of BMI 
(p=0.119). 

Risk factors data demonstrated that 53.3% of the patients in 
off-pump group had DM and 80% had hypertension 
compared to 63.3% had DM and 73.3% hypertension in 
on-pump group. No significant difference was found 
between the groups in terms of risk factors (p=0.432, 
p=0.542 respectively). Fukushima et al. (2004)17 reported a 
study of off-pump CABG on left main trunk disease showed 
52.2% were diabetic and 66% hypertensive among 
off-pump patients compared to 37.8% were diabetic and 
72.4% hypertensive among on-pump patients. 

In our study preoperative arrhythmia was almost identical 
between off-pump and on-pump groups (6.7% vs 3.3%, 
p=0.500). In this study, 86.7% of patients in off-pump group 
presented with Triple Vessel Disease (TVD) compared to 
83.3% in on-pump group. There was no statistically significant 
difference between the groups (p=0.500). Fukushima et al. 
(2004)17 reported TVD 64.8% in off-pump and 50% in 
on-pump groups.  

All the patients were symptomatic with exertional dyspnea. 
Most of the patients were in NYHA functional class III, 
76.7% patients in both off-pump and on-pump groups. 
Groups were almost homogenous in terms of NYHA 
functional class (p=0.558). Meharwal and Trehan, (2001)16 
reported NYHA class III, 21.8% in off-pump and 15.9% in 
on-pump groups (p=0.071). Preoperative data revealed both 
the off-pump and on-pump groups were matched with no 
statistically significant difference. So, these features had no 
influence on per operative and postoperative outcome.

Time required for completing the operation was significantly 
less in off-pump than that in on-pump groups (312±26.3 vs 
396.5±21.3 minutes, p<0.001). Fukushima et al. (2004)17 
reported that mean operative time was significantly less in 
off-pump than on-pump groups (312±81 vs 400±103 
minutes, p<0.001), which was similar to our study. Number 
of grafts per patient was significantly more in off-pump than 
that in on-pump groups (3.4±0.5 vs 2.9±0.3, p<0.001). 
Fukushima et al. (2004)17 reported number of grafts per 
patient was 3.2 in both groups. Our result also showed 
similar findings. 

Variables regarding postoperative outcome showed that 
mechanical ventilation time, duration of ICU stay and 
postoperative blood loss were significantly less in off-pump 
compared to those in on-pump groups (7.4±1.4 vs 14.9±2.7 
hours, p=0.012; 3.8±0.5 vs 5.4±1.3 days, p<0.001; 
524.1±135.3 vs 935.2±195.7 ml, p<0.001 respectively). 
Meharwal and Trehan, (2001)16 reported regarding postop-
erative outcomes mechanical ventilation time, duration of 

ICU stay and blood loss were significantly less in off-pump 
compared to those in on-pump groups (15±3 vs 22±4 hours, 
p<0.001; 23±10 vs 36±11 hours, p<0.001; 365±61 vs 582±76 
ml, p<0.001 respectively). Result was similar to our study. 

Several postoperative complication variables had been 
compared between the groups in our study. Off-pump group 
did not exhibit any incidence of MI, while 7.7% of patients 
in on-pump group developed MI. Meharwal and Trehan, 
(2001)16 reported MI developed 0.6% in off-pump and 1.4% 
in on pump groups. In this study the incidence of pulmonary 
complication, renal dysfunction and postoperative arrhythmia 
were significantly less in off-pump than those in on-pump 
groups (7.1% vs 46.2%, p<0.001; 7.1% vs 46.2%, p<0.001; 
10.7% vs 50%, p<0.001 respectively). Meharwal and 
Trehan, (2001)16 reported incidence of pulmonary           
complication, renal dysfunction and postoperative                
arrhythmia were less in off-pump than those in on-pump 
groups (1.7% vs 3.4%, p=0.342; 0.6% vs 1.2%, p=0.705; 
9.8% vs 15.8%, p=0.050 respectively). 

In hospital mortality after CABG was lower in off-pump 
than on-pump groups (6.7% vs 13.3%, p=0.355). Beauford 
et al. (2005)18 also reported in hospital mortality was lower 
in off-pump than on-pump groups (2% vs 6%). Result was 
similar to our study. So, like most of the studies our study 
result goes in favor of off-pump coronary artery bypass 
surgery. 
 
Conclusion 
The present study concluded that per operative findings, 
postoperative outcomes and complications were in favor of 
off-pump coronary artery bypass surgery group than that of 
on-pump group. Early outcome of off-pump coronary artery 
bypass surgery is better than on-pump coronary artery 
bypass surgery among the patients with left main coronary 
artery disease.
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