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ABSTRACT 
Introduction: Treatment for coronary artery disease (CAD) includes medical therapy, percutaneous coronary intervention (PCI) 
and coronary artery bypass grafting.  
Objectives: The main objective of the study is to find the comparison of MIDCAB vs open off-pump procedure CABG for single 
vessel coronary disease.  
Material and methods: This comparative analysis was conducted at Rawalpindi Institute of Cardiology, Armed Forces Institute 
of Cardiology, Rawalpindi and Shifa International Hospital, Islamabad from October 2019 to 2021. Informed consent was taken 
from all the patients before collecting the data. Patients in the MIDCAB group received sub-station hybridization to treat the 
diseased vessels except the left anterior descending (LAD). Patients in the OPCAB group were placed in the supine position, 
and combined intravenous inhalational anaesthesia was given; then, single-lumen endotracheal intubation was performed 
through the median incision.  
Results: The data were collected from 100 coronary artery disease patients. The mean age of the study patients was 54.4±10.6 
years. Cigarette smoking was much more common in men than in women (32.6% vs. 0, p<0.001). The serum levels of 
creatinine, uric acid, and cTAS were significantly higher in men than in women (0.9±0.2 vs. 0.7±0.1, 7.6±2.1 vs. 6.8±2.3, 
and.0.4±0.0 vs. 0.3±0.1, respectively; p<0.001).  
Conclusion: It is concluded that MIDCAB procedures can be performed with similar safety as OPCAB procedures. 
Postoperative outcomes in terms of mortality were satisfactory, rendering this procedure at least as safe as the option of 
OPCAB. 
Practical implications: MIDCAB is considered to be the safe procedure and we may practically use this method. 
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INTRODUCTION 
Treatment for coronary artery disease (CAD) includes medical 
therapy, percutaneous coronary intervention (PCI) and coronary 
artery bypass grafting. Depending on symptoms, prognosis and 
predicted surgical mortality, next to complex three-vessel and left 
main disease coronary artery bypass is recommended for vessel 
disease of the proximal left anterior descending artery (LAD)1. 
 However, because of lower costs, quicker recovery and 
lesser invasiveness with supposed fewer complications, PCI with 
stenting is the most used treatment for isolated stenosis of the 
LAD. Since the first reports of the off-pump technique and 
minimally invasive access, coronary artery bypass grafting (CABG) 
performed through a small anterior lateral thoracotomy without 
cardiopulmonary bypass has become an increasingly popular 
technique worldwide2. The minimally invasive direct coronary 
artery bypass (MIDCAB) has been used for patients with a single 
vessel disease when a coronary stent placement failed3. 
 A significant stenosis in the proximal left anterior descending 
(LAD) artery can jeopardise a large area of the myocardium4. A 
variety of therapeutic options, including full-sternotomy on- or off-
pump coronary artery bypass grafting (CABG), percutaneous 
coronary intervention (PCI) and minimally invasive direct coronary 
artery bypass (MIDCAB) grafting, are available to tackle this 
potentially life-threatening lesion of the LAD. On-pump CABG has 
become the standard of care for surgical myocardial 
revascularization world-wide5. However, the morbidity associated 
with cardiopulmonary bypass (CPB) coupled with full-sternotomy 
approach make on-pump CABG a very invasive strategy for 
revascularization of isolated LAD6. This is an important 
consideration particularly for high-risk patients. On the other hand, 
although off-pump CABG through full sternotomy for isolated LAD 
disease abolishes or at least reduces CPB-associated morbidity 
yet the potential risk of infective complications associated with full 
sternotomy persists7. Coronary artery disease (CAD) is nowadays 
responsible for approximately 15% of hospitalizations in Poland. 
Despite improvement in epidemiology in the last two decades, the 
early mortality rate (below 65 years old) is still high for these 
patients, and CAD remains the leading cause of death in 
developed countries8. 

 According to the European Society of Cardiology (ESC) 
guidelines, revascularization in multivessel stable CAD with 
proximal left anterior descending (LAD) artery involvement is 
recommended as the best treatment option, and coronary artery 
bypass grafting (CABG) proves to be beneficial over percutaneous 
coronary intervention (PCI) in terms of recurrent angina and repeat 
revascularization9. The traditional approach for CABG involves a 
median sternotomy and supplying narrowed arteries with arterial or 
venous grafts, as it is described elsewhere. In the case of proximal 
LAD stenosis, the best treatment option includes using left internal 
mammary artery (LIMA), which has been proved to diminish early 
postoperative mortality and has excellent both short and long-term 
results in all age groups, including elder and diabetic patients10. 
Objectives: The main objective of the study is to find the 
comparison of MIDCAB vs open off-pump procedure CABG for 
single vessel coronary disease. 
 

MATERIAL AND METHODS 
This comparative analysis at conducted in Rawalpindi Institute of 
Cardiology, Armed Forces Institute of Cardiology, Rawalpindi and 
Shifa International Hospital, Islamabad from October 2019 to 2021. 
Informed consent was taken from all the patients before collecting 
the data. 
Inclusion criteria 

 All patients who have undergone MIDCAB and off-pump 
coronary surgery. 
Exclusion criteria 

 Those who had had previous cardiac surgery 

 Those who do not want to participate in the study. 
Data collection 
The data was collected with the permission of ethical committee of 
the hospital. The data were divided into two groups: 
Group I: MIDCAB group 
Group II: OPCAB group 
Patients in the MIDCAB group received sub-station hybridization to 
treat the diseased vessels except the left anterior descending 
(LAD). Patients in the OPCAB group were placed in the supine 
position, and combined intravenous–inhalational anesthesia was 
given; then, single-lumen endotracheal intubation was performed 
through the median incision. Patients in the MIDCAB group were 
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placed in the supine position, and the bed was elevated at 30° on 
the left. Defibrillation electrodes were conventionally placed on the 
chest away from the incision. Combined intravenous inhalational 
anesthesia was given and double-lumen tracheal intubation was 
conducted after induction, followed by one-lung ventilation on the 
right side during the whole process. 
Statistical analysis: The data was analyzed using SPSS version 
20. All the values were expressed in mean and standard deviation. 
 

RESULTS 
The data was collected from 100 coronary artery disease patients. 
The mean age of the study patients was 54.4±10.6 years. 
Cigarette smoking was much more common in men than in women 
(32.6% vs. 0, p<0.001). The serum levels of creatinine, uric acid, 
and cTAS were significantly higher in men than in women (0.9±0.2 
vs. 0.7±0.1, 7.6±2.1 vs. 6.8±2.3, and.0.4±0.0 vs. 0.3±0.1, 
respectively; p<0.001). 
 
Table 01: Clinical and laboratory characteristics of Respondents before 
surgery 

 All patients  

 MIDCAB OPCAB P-value 

Age, years 49.20±10.70 56.95±9.53 <0.001 

BMI, kg/m2 27.36±4.55 28.04±4.25 0.237 

Hypertension 27 (30.7) 78 (44.8) 0.027 

Diabetes 4 (4.5) 36 (20.7) 0.001 

Hyperlipidemia 39 (44.3) 117 (67.2) <0.001 

FH of CAD 8 (9.1) 25 (14.4) 0.223 

FBS, mg/dL 102.93±36.77 119.23±43.39 0.002 

Gensini score 0 28.5 (8 to 59) <0.001 

LVEF, % 54.30±5.90 50.79±9.28 0.002 

cTAS, mmol/L 0.37±0.89 0.39±0.93 0.050 

 
 The mean hospital stay was significantly reduced in the 
MIDCAB population (p<0.05). The mean intensive care unit stay in 
the MIDCAB group was 41.88 ± 22.20 hours compared with 
62.91 ± 79.01 hours for OPCAB patients.  
 
Table 2. Comparisons of data between the two groups after surgery 

Indicator OPCAB group MIDCAB group  p 

Operation time (h) 4.91 ± 1.89 3.91 ± 2.25 0.02 

Blood transfusion 
during operation (unit) 

3.01 ± 4.38 1.00 ± 1.14 0.00 

Postoperative pleural 
effusion volume (mL) 

1089.14 ± 451.91 789.81 ± 329.18 0.08 

Ventilator use time 
after operation (h) 

22.01 ± 59.85 11.98 ± 9.68 0.02 

ICU stay (h) 62.91 ± 79.01 41.88 ± 22.20 0.00 

In-hospital stay 19.46 ± 9.92 11.29 ± 6.35 0.01 

In-hospital mortality 2 (1.35) 1 (1.9) 0.19 

 

DISCUSSION 
The first minimally invasive bypass grafting of the LAD with the 
LITA was reported by Vasilii Kolesov and performed via a left 
anterior thoracotomy. The MIDCAB procedure followed the 
popularisation of OPCAB and placed emphasis on its minimal 
access approach. The technique combines a favourable event free 
survival after surgical revascularisation of the LAD with the 
potentially quicker recovery11. However, this approach is practised 
only by a few surgeons. This is possibly due to concerns raised by 
a few series reporting their early experiences in the era before the 
widespread usage of newer stabilisers12. 
 Minimally invasive approaches have been of interest to 
many surgeons recently as general advantages include quick 
rehabilitation and superior cosmetic results. Low perioperative 
mortality comparable to conventional off-pump technique has been 
previously reported, which is consistent with the study findings13. 
Nevertheless, the most appealing benefits consist of lowering the 
incidence of expensive complications, such as deep wound 
infection and sternal dehiscence, which in the study were observed 
only in the OPCAB group14-16. Aside from newly instituted 

hemodialysis, these complications have been determined to highly 
increase the surgery cost, up to $56,003 in the American study and 
€36.261 in the European one17. In contrast, surgical site infections 
after minimally invasive surgery are usually superficial and occur 
mostly in obese and female patients when the pressure placed on 
the wound edges by the retractor leads to tissue necrosis18-20. 
 

CONCLUSION 
It is concluded that MIDCAB procedures can be performed with 
similar safety as OPCAB procedures. Postoperative outcomes in 
terms of mortality were satisfactory, rendering this procedure at 
least as safe as the option of OPCAB. 
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