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ABSTRACT 

Objective: To determine the immediate clinical outcomes in patients with Multi-vessel coronary artery disease and 

left ventricular dysfunction following off-pump coronary artery bypass graft surgery. 

Study Design: A Prospective observational study 

Place and Duration of Study: This study was conducted at the department of Cardiac Surgery in Ch.Pervaiz Elahi 

Institute of Cardiology Multan from May 2019 to May 2021 for a period of two years. 

Materials and Methods: Eighty-nine patients who were treated with OPCAB were included as study participants. 

The patients who intraoperatively underwent on-pump CABG were excluded from the study. Procedures were 

performed by “consultant cardiothoracic surgeons”. The demographic variables of the patients were collected. 

Preoperative care was provided to the patient till the day of surgery. Proper technique of OPCABG was followed. 

The immediate clinical outcomes that included all the in-hospital outcomes till 30 days follow-up were recorded. 

Results: The prospective observational study included 89 participants. Among these 89 patients, 54% (48) were 

male and 46% (41) were female. The mean age and standard deviation were 58±8.2 & 60±8.5 of the male and 

female groups respectively. History of the patients revealed that 60% (53) were hypertensive, 61% (68) had a 

previous history of myocardial infarction, 16% (14) had peripheral vascular disease, 63% (56) were known cases of 

diabetes. Moreover, 45% (41) has a deranged lipid profile, 16% (14) had chronic kidney disease while 5% (4) had 

severe LV dysfunction. The mean hospital stay in days was reported as 4 ± 2 days while the mean time spent on a 

ventilator was recorded as 9.2 ± 7.8 hrs. It was seen that factors like post-operative atrial fibrillation, severe left 

ventricular dysfunction, and end-stage renal failure contributed to mortality. Among Postoperative outcomes stroke 

& sternal infections were witnessed in 2.24% (2), atrial fibrillation in 13.4% (12), and re-exploration was done in 

2.24% (2) of cases. Septicemia occurred in 8.9% (8), 16.8% (15) patients were readmitted following CABG. Total 5 

deaths were reported. 

Conclusion: In conclusion, off-pump CABG for patients with Multi-vessel coronary artery disease and left 

ventricular dysfunction had better in-hospital/immediate clinical outcomes with long-term survival rates. 
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INTRODUCTION 

Multivessel coronary artery disease (MVD) is more 

often associated with cardiovascular risks.  
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Consequently, it also leads to a higher prevalence of left 

ventricular dysfunction as compared to single-vessel 

coronary artery disease (1). Coronary artery bypass 

grafting (CABG) is a standard treatment regimen used 

to revascularize coronary artery in patients with Multi 

vessel coronary artery disease. In comparison to 

percutaneous coronary intervention (PCI), CABG has 

been proved to be more efficacious in treating left main 

disease, left ventricular dysfunction & multivessel 

disease (2).  

Cardiopulmonary bypass & cardioplegic arrest are the 

usual ways by which patients underwent CABG. It has 

been estimated that with the use of cumulative approach 

10% reduction has occurred in major adverse outcomes 

following CABG. It can be performed using a bypass 

machine or on a beating heart that is off-pump coronary 
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artery bypass grafting (OPCAB) (3). In the 1990s, with 

the use of cardiac stabilizers, a shift took place in the 

technical application of the procedure (without CPB). 

The studies based on comparative analysis revealed that 

OPCAB resulted in less postoperative morbidity & 

mortality than on-pump CABG (4). If we take a look at 

associated complications "OPCAB patients had less 

transfusion requirement, less inotropic support, shorter 

ventilation time, lower stroke rate, lower incidence of 

acute kidney injury, and shorter intensive care unit 

stay” (5). 

The reports based on the correlation of age with 

substantial advantages of OPCAB demonstrate a 

positive correlation. It means it is quite possible that 

generally, OPCAB results in excellent treatment 

outcomes however it has shown enhanced efficacy in 

high-risk & elderly individuals. Despite this, a 

significant decrease in CABG practice can be seen 

worldwide (6). The most stated reasons include the 

technical difficulties along with the high probability of 

"incomplete vascularization, lower graft patency & 

reduced long term survival following OPCABG". In 

addition, comparatively fewer benefits of OPCABG 

have been acknowledged in patients with depressed left 

ventricular function (7). 

Although these studies are mostly based on the study 

population from the west. There can be considerable 

differences following OPCABG in the Asian population 
(8). Hereby we designed a study to analyze the clinical 

outcomes in patients with Multivessel coronary artery 

disease and left ventricular dysfunction following Off-

Pump CABG. 

MATERIALS AND METHODS 

We designed a prospective observational study to 

analyze immediate clinical outcomes in patients 

following OPCABG. The study was carried out from 1st 

May 2019 to 1st May 2021 at department of Cardiac 

Surgery in Ch. Pervaiz Elahi institute of cardiology 

Multan. Eighty-nine patients who were treated with 

OPCAB were included as study participants. The 

patients who intraoperatively underwent on-pump 

CABG were excluded from the study. Procedures were 

performed by “consultant cardiothoracic surgeons”. 

Written approval was taken by the ethical review 

committee of the Hospital. The participants were 

informed of the details and purpose of the study and 

informed consent was taken into consideration. The 

demographic variables of the patients were collected. 

The variables included age, gender, and detailed history 

including complications. Preoperative care was 

provided to the patient till the day of surgery. Proper 

technique of OPCABG was followed. The immediate 

clinical outcomes that included all the in-hospital 

outcomes till 30 days follow-up were recorded.  

The variables like age gender history and associated 

health conditions were expressed through mean and 

standard deviation. The early clinical outcomes were 

expressed with the help of n numbers and percentages. 

The Chi-square test was applied and p-value of <0.001 

was considered significant. SPSS version 20.0 was used 

to do the Statistical analysis. 

RESULTS 

The prospective observational study included 89 

participants. Among these 89 patients, 54% (48) were 

male and 46% (41) were female. The mean age and 

standard deviation were 58±8.2 & 60±8.5 of the male 

and female groups respectively. History of the patients 

revealed that 60% (53) were hypertensive, 61% (68) 

had a previous history of myocardial infarction, 16% 

(14) had peripheral vascular disease, 63% (56) were 

known cases of diabetes. Moreover, 45% (41) has a 

deranged lipid profile, 16% (14) had chronic kidney 

disease while 5% (4) had severe LV dysfunction. 

(Table I) 

Table No.1: Demographic variables of the patients 

undergoing OPCABG 

Variables  %/Mean/Standard 

deviation 

Male  

Female  

54% (48) 

46% (41) 

Age 

Male 

Female 

 

58 ± 8.2 

60 ± 8.5 

Other complications (History) 

Hypertension 

Myocardial infarction 

Peripheral vascular disease 

Diabetes mellitus  

Dyslipidemia  

Kidney disease (GFR < 60)  

Severe LV dysfunction 

 

60% (53) 

61% (68) 

16% (14) 

63% (56) 

46% (41) 

16% (14) 

5% (4) 

Table No.2: Immediate clinical outcomes in patients 

who underwent OPCABG 

Clinical 

outcomes 

% (n) P value 

Hospital stay (in 

ICU)  

4 ± 2 (days) <0.001 

Time spent on 

ventilator 

9.2 ± 7.8 (hrs) <0.001 

Post-operative 

Stroke 

Dialysis 

Sternal infections 

Atrial fibrillation 

Re-exploration 

 

2.24% (2) 

3.37% (3) 

2.24% (2) 

13.4% (12) 

2.24% (2) 

 

<0.001 

<0.001 

>0.001 

>0.001 

>0.001 

Septicemia 8.9% (8) >0.001 

Readmissions 16.8% (15) >0.001 

Deaths 5 >0.001 

The mean hospital stay in days was reported as 4 ± 2 

days while the mean time spent on a ventilator was 
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recorded as 9.2 ± 7.8 hrs. Immediate clinical outcomes 

are listed in (Table II). It was seen that factors like post-

operative atrial fibrillation, severe left ventricular 

dysfunction, and end-stage renal failure contributed to 

mortality. Among Post-operative outcomes stroke & 

sternal infections were witnessed in 2.24% (2), atrial 

fibrillation in 13.4% (12), and re-exploration was done 

in 2.24% (2) of cases. Septicemia occurred in 8.9% (8), 

16.8% (15) patients were readmitted following CABG. 

Total 5 deaths were reported. 

DISCUSSION 

The current study revealed that “severe LV dysfunction, 

post-operative atrial fibrillation & dialysis-dependent 

renal failure were the factors associated with mortality”. 

Many previous studies also show the factors like 

emergency surgery, chronic kidney disease, post-

operative atrial fibrillation, and severe left ventricular 

factors increase the chances of deaths in cardiac failure 
(9). In the present study atrial fibrillation turns out to be 

a lethal factor. It was considered in the past that post-

operative atrial fibrillation is a kind of benign 

arrhythmia and mostly a self-limiting condition (10). 

However, the recent reports are in accordance with the 

results of our study as these studies regard post-

operative atrial fibrillation as a cause of morbidity & 

mortality either in short or long term duration (11). 

The pathophysiology behind this clinical outcome is the 

hemodynamic instability among patients with diastolic 

and systolic dysfunction leading towards low cardiac 

output ultimately enhancing the risk of mortality (12). 

It is really important to assess the risk factors that 

contribute to mortality. The quality of the CABG 

performance, the role of the hospital, and the expertise 

of the surgeon can be evaluated by measuring the steps 

taken to minimize the risk associated (13). The results 

obtained from the study reveal that there are 

considerable differences between the data published in 

western countries.  For instance, the incidence of 

diabetes mellitus reported in studies from developed 

countries is lower than 63% (56) as reported in our 

study. Contrary to this comparatively higher incidence 

of post-operative atrial fibrillation has been reported in 

the west than the one seen in our study group (14). 

Factors like age, race, and BMI are more likely to 

contribute to the occurrence of this phenomenon. More 

accurate detection of these incidence can be done by 

doing continuous monitoring through ECG instead of 

only monitoring the patients during their ICU stay (15). 

Although factors like reexploration due to excessive 

bleeding, post-operative need for dialysis, septicemia 

have shown lower incidence but are still valuable to 

consider. Another significant outcome of cardiac 

surgery is stroke. It is directly related to morbidity, has 

a bad impact on lifestyle, and also increases the hospital 

stay and overall expenses (16). Hereby we reported a 

2.24% (2) stroke rate which is similar to the one 

reported in several studies. Age often correlates to 

stroke incidence.  

Some studies have demonstrated that OPCABG can 

reduce the risk of stroke. Worst outcomes are also 

linked to the intra-operative conversion of surgery to 

on-pump CABG. Improvement is needed to reduce 

ventilator hours, readmitted cases, and to enhance the 

quality of life (17). Several studies measure clinical 

outcomes of CABG only in the context of factors like 

morbidity & mortality however it should be considered 

a "multidimensional phenomenon" with long-term 

effects on survival, lifestyle, physical activity, and 

cognitive abilities (18). 

CONCLUSION 

In conclusion, off-pump CABG for patients with Multi-

vessel coronary artery disease and left ventricular 

dysfunction had better in hospital/immediate clinical 

outcomes with long-term survival rates. 
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