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Abstract: This review study summarizes the major studies that have investigated the procedure, indication, 

benefits, and outcomes, of coronary artery bypass graft surgery (CABG). This article intended to overview the 

GABG from different aspects, that could it easier for the reader to see many aspects in one article. We conducted 

computerized searches of Medline, Google scholar, and Embase, we reviewed the English language literature that 

was published up to November, 2016. CABG provides considerable enhancement in survival and lifestyle for 

properly chosen patients with multivessel coronary artery disease. Those with advanced coronary artery disease, 

left ventricular dysfunction, or diabetes are particularly most likely to take advantage of CABG. Medical care 

physicians, internists, and cardiologists play a key role in the patient choice and referral procedure. Ongoing 

research might incrementally enhance the CABG procedure, the biggest improvements in results are most likely to 

be understood by appropriately picking patients to undergo CABG. 
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1. INTRODUCTION 

Coronary artery bypass grafting (CABG) is a type of heart surgical treatment for patients with serious coronary heart 

problem (CHD), a leading cause of death in Western countries. The disease is identified by gradual build-up of fatty and 

calcium deposits (plaque) within the arteries that supply blood to the heart 
(1,2)

. CABG is amongst the most frequently 

performed major surgeries, with around 400,000 operations performed each year in the United States. Throughout the past 

decade, nevertheless, there has been almost a 30% decrease in CABG procedures in the United States, regardless of an 

aging population and growing proof to support the efficiency and safety of the operation 
(3,4,5)

. In current years, the 

incidence of coronary artery bypass grafting (CABG) has increased 
(1,2)

. This is owing to an increasing pool of patients 

who have actually already had CABG. Furthermore, the increasing proof that elderly patients can have CABG with 

appropriate death and morbidity, and take pleasure in an outstanding medium- and long-term quality of life has actually 

caused a boost in the variety of patients possibly qualified for CABG 
(3,4,5)

. CABG is a strategy that includes using an 

artery or vein from in other places in the body to bypass the blocked vessels, restoring appropriate blood flow to the heart. 

The artery or vein is attached around the clog, so that there is a brand-new pathway for oxygenated blood to reach the 

heart muscle 
(5,6)

. There are a number of problems that can occur after coronary artery bypass graft surgical treatment 

(CABG). The major issues consist of bleeding that might need a go back to the operating room, heart attack, cardiac 

arrest, arrhythmia, stroke, changes in cognitive function, pulmonary issues, injury infection, kidney failure, and death 
(7,8)

. 

Oftentimes it may be prudent to think about percutaneous coronary intervention, particularly in those with discrete 

proximal stenoses or in those after intense coronary syndromes, where the risk of surgery might be greater. This may 

show to be a good method and may help to prevent the complication of surgery, although the small risk of contrast‐

induced nephropathy, stroke or other severe procedural complications should not be overlooked 
(8)

. 

This review study summarizes the major studies that have investigated the procedure, indication, benefits, and outcomes, 

of coronary artery bypass graft surgery (CABG). This article intended to overview the GABG from different aspects, that 

could it easier for the reader to see many aspects in one article. 
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2. METHODOLOGY 

We conducted computerized searches of Medline, Google scholar, and Embase, we reviewed the English language 

literature that was published up to November, 2016. our search was performed using the combination of the following 

terms: ―coronary artery bypass or CABG” and “indication” and “outcomes”, we included all articles types, except for 

case reports studies. and only studies with human subject, and English language. Bibliographies of identified studies were 

manually searched for additional potentially eligible articles to be included. 

3. RESULTS 

 Coronary artery bypass graft (CABG) Procedure: 

CABG is typically performed through an average (midline) sternotomy. No muscles are divided, and at the conclusion of 

the procedure, the breast bone is repaired by means of wire fixation. This incision provides ideal exposure. Major 

problems, such as sternal injury infection, take place in approximately 0.4% of patients 
(9)

. To enable the accuracy 

essential to perform successful CABG surgical treatment, the heart is usually arrested. This is accomplished by occluding 

the ascending aorta and then perfusing the heart with cold, high-potassium cardioplegia service. Arrest requires using a 

cardiopulmonary-bypass maker, which offers both perfusion pressure and oxygenation, to support the circulation 

throughout the 1-to-2-hour duration of ischemic cardiac arrest. The most typically used bypass conduits are the left 

internal thoracic artery and the higher saphenous vein. Using a left-internal-thoracic-artery graft to the left anterior 

coming down coronary artery is thought about a major quality sign in CABG and is related to higher long-term patency 

rates than are saphenousvein grafts; likewise, the associated scientific results are much better than those of patients 

without any left-internal-thoracic-artery graft 
(9,10,11,12)

. Saphenous-vein grafts are generally obtained from the patient's 

thigh through small incisions under endoscopic guidance 
(13)

. Grafts from other arteries, such as the radial artery, the ideal 

internal thoracic artery, and the gastroepiploic artery, have been examined and usually have actually been revealed to have 

much better patency than saphenous-vein grafts however are not routinely utilized 
(14,15,16)

. To make sure that the CABG 

procedure is tailored to the patient's coronary anatomy, the cosmetic surgeon will review the coronary angiogram before 

the operation and might have access to the angiographic images in the operating room. Coronary arteries with 

scientifically significant proximal stenoses and patent distal vessels are thought about possibly ideal for implanting. 

During the operation, each epicardial coronary artery consisting of a proximal stenosis is assessed by direct external 

assessment and palpation for an ideal distal target site. A cut is then made in the coronary artery distal to the stenosis, and 

the bypass graft is hand-sewn (anastomosed) end-to-side to the incision. The sewing of the distal anastomosis is aided by 

optical zoom and makes up the most technically difficult part of the operation. The proximal anastomosis for each graft is 

completed by stitching the graft end-to-side to an aortotomy in the proximal ascending aorta, except for in situ arterial 

grafts (e.g., a left-internalthoracic-artery graft) in which the native arterial inflow is maintained (Figure 1) 
(17)

. The typical 

CABG procedure takes 3 to 4 hours. Patients typically stay in the healthcare facility for 5 to 7 days after the procedure 

and need 6 to 12 weeks after discharge to recover entirely 
(17,18)

. 

 

Figure 1: Coronary-Artery Bypass Grafting. Shown are a left-internal-thoracic-artery graft to the left anterior descending 

coronary artery and saphenous-vein grafts to the left marginal and right coronary arteries. 
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 CABG Indication:  

CABG is really effective in supplying durable relief of angina, but in contemporary practice, it is performed mostly to 

enhance the survival of patients with coronary artery disease 
(19,20)

. Suitable selection of patients for CABG is vital to 

make sure good outcomes. The evaluation of patients for CABG depends on a methodical assessment of the attributes and 

coronary anatomy known to be connected with a survival benefit from CABG as compared to medical therapy or PCI 

(Table 1) 
(21)

. Central factors to be thought about in identifying whether CABG is shown are the degree of coronary artery 

disease, whether the disease is acute or steady, the status with respect to coexisting conditions (diabetes and peripheral or 

cerebrovascular disease), and the presence or absence of left ventricular systolic dysfunction. Patients with two-vessel or 

single-vessel coronary artery disease that does not include the proximal left anterior coming down coronary artery have no 

survival take advantage of CABG and ought to normally receive medical therapy with or without PCI. In general, patients 

with three-vessel disease, complex two-vessel disease, or complex left primary coronary artery disease have a gain from 

CABG over medical treatment with or without PCI and ought to generally be thought about for CABG. The presence of 

left ventricular dysfunction or diabetes increases the benefit of CABG over medical therapy with or without PCI. Beyond 

these well-established factors are a variety of less well understood variables that are in some cases thought about in the 

choice of patients for CABG. These include myocardial practicality, the level of myocardial ischemia, and the percentage 

of myocardium that is considered to be at risk 
(22,23)

.  

Table1: Indications for Coronary-Artery Bypass Grafting (CABG) (2) 

 Indications for CABG that are associated with a survival benefit over medical therapy with or 

without PCI  

Acute STEMI  

Coronary anatomy not amenable to PCI  

Mechanical complications (e.g., ventricular septal defect, rupture of the free wall of the ventricle, or 

papillary-muscle rupture with severe mitral regurgitation)  

Coronary artery disease other than acute STEMI  

Left main coronary artery disease (≥50% stenosis) and high complexity for PCI (SYNTAX score ≥33)  

Three-vessel coronary artery disease (≥70% stenosis) and intermediate or high complexity for PCI 

(SYNTAX score ≥23)  

Two-vessel coronary artery disease (≥70% stenosis) involving the LAD artery and intermediate or high 

complexity for PCI (SYNTAX score ≥23)  

 Factors increasing the survival benefit of CABG  

Left ventricular dysfunction (ejection fraction ≤45%) Diabetes mellitus Ischemic mitral regurgitation PCI 

failure with or without acute myocardial infarction Indications for CABG when PCI is noninferior to 

CABG and when PCI or CABG is preferred over medical therapy Left main coronary artery disease 

(≥50% stenosis) and low-to-intermediate complexity for PCI (SYNTAX score ≤32) Three-vessel coronary 

artery disease (≥70% stenosis) and low complexity for PCI (SYNTAX score ≤22)  

Two-vessel coronary artery disease (≥70% stenosis) involving the LAD artery and low complexity for PCI 

(SYNTAX score ≤22)  

 Factors increasing the benefit of PCI over CABG  

Elevated risk of death with CABG Elevated risk of stroke Extreme frailty Prior CABG  

Acute STEMI at presentation  

 Other indications for CABG  

Clinically significant coronary artery disease (≥70% stenosis) in ≥1 vessel and refractory angina despite 

medical therapy and PCI  

Clinically significant coronary artery disease (≥70% stenosis) in ≥1 vessel in survivors of sudden cardiac 

arrest presumed to be related to ischemic ventricular arrhythmia  

Clinically significant coronary artery disease (≥50% stenosis) in ≥1 vessel in patients undergoing cardiac 

surgery for other indications (e.g., valve replacement or aortic surgery)  
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In addition, fractional circulation reserve (FFR), an intrusive strategy that determines the pressure distinction across a 

coronary stenosis, has been investigated in patients going through PCI 
(24,25)

. The effectiveness of FFR in selecting 

patients with multivessel coronary artery disease for CABG or in determining bypass graft targets in patients going 

through CABG has not been studied 
(26,27,28)

. Patient attributes that increase the risk associated with CABG, potentially 

offsetting the advantage, include advanced cerebrovascular disease and a risk of stroke, prior cardiac surgery, and less 

well specified factors such as frailty and immobility 
(29,30,31)

. Comprehensive info on the indications for CABG, based on 

evidence and specialist viewpoint, can be found in the ACCFAHA standards for CABG, the ACCF-AHA guidelines for 

the treatment of stable ischemic heart disease, 
(32)

 and the joint report on suitability criteria for coronary revascularization 

(Table 2) 
(32,33)

. 

Table 2: Indications for Coronary Artery Bypass Grafting (32,33) 

Indication 
Asymptomatic or 

Mild Angina 
Stable Angina 

Unstable Angina/ 

NSTEMI 

Poor Left Ventricular 

Function 

Left main stenosis >50% Class I Class I Class I Class I 

Stenosis of proximal LAD 

and proximal circumflex 

>70% 

Class I Class I Class I Class I 

3-vessel disease Class I Class I   
Class I, with proximal 

LAD stenosis 

2-vessel disease   

Class I if there is large 

area of viable 

myocardium in high-

risk area  Class IIb   

Class IIa if there is 

moderate viable area 

and ischemia  

With >70% proximal LAD 

stenosis 
Class IIa 

Class I with either 

ejection fraction < 50% 

or demonstrable 

ischemia on 

noninvasive testing 

Class IIa Class I 

Involving proximal LAD Class IIb       

1-vessel disease   

Class I if there is large 

area of viable 

myocardium in high-

risk area  

Class IIb     

  
Class IIa, if there is 

viable moderate area 

and ischemia  

With >70% proximal LAD 

stenosis 
Class IIa Class IIa Class IIa   

Involving proximal LAD Class IIb       

 Class I - Conditions for which there is evidence and/or general agreement that a given procedure or treatment is useful 

and effective 

 Class II - Conditions for which there is conflicting evidence and/or a divergence of opinion about the usefulness or 

efficacy of a procedure or treatment 

 Class IIa - Weight of evidence or opinion is in favor of usefulness or efficacy 

 Class IIb - Usefulness or efficacy is less well established by evidence or opinion 

 Class III - Conditions for which there is evidence and/or general agreement that the procedure/treatment is not useful 

or effective, and in some cases it may be harmful 

 Benefits of CABG: 

CABG in octogenarians alleviates angina efficiently 
(34,35)

. The total mortality after CABG in elderly patients has actually 

progressively declined over the years with enhancements in surgical techniques. A large study 
(36)

 discovered a 34% 

decrease in risk‐adjusted personnel mortality in senior individuals (1982 - 96), apart from verifying a time‐related boost in 
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the frequency of older patients and a boost in the preoperative risk profile of these patients. But, when compared to 

patients of a younger age, those aged > 75 years continue to have poorer short‐term results. In an analysis of 6057 patients 

who underwent separated CABG in between 1996 and 2002, the 30‐day death rate and the incidence of postoperative 

issues was found to largely escalate with age 
(37)

. In‐hospital outcomes and expense were taken a look at amongst 2272 

elderly individuals (⩾ 75 years) and 9745 younger patients (<75 years) who went through CABG between 1997 and 2001 

in another study 
(38)

. After managing for scientific distinctions, age ⩾ 75 years was found to be associated with a longer 

length of medical facility stay, greater death rates and higher in‐hospital cost 
(38)

. Other prospective studies 
(39)

 discovered 

higher mortality and problem rates in the short term after CABG for octogenarians compared with topics aged <75 years. 

Although short‐term outcomes are poorer, the long‐term benefits seem to be good for most survivors of surgery. An 

analysis of nearly 25 000 patients aged >75 years. Short‐term outcomes are poorer; the long‐term advantages appear to be 

good for most survivors of surgical treatment. An analysis of almost 25 000 patients aged > 80 years who went through 

CABG between 1987 and 1990 revealed that, in those who survived, the long‐term survival rate resembled that of the 

basic population of octogenarians matched for age, sex and race 
(40)

. More just recently, octogenarians (imply age 82 

years) who underwent separated elective CABG were discovered to have a satisfactory risk-- advantage profile in the long 

term 
(41)

. The death was 7% and the 5‐year actuarial survival rate for the healthcare facility survivors was 75% in this 

study, with a mean survival duration of 76 months. Nevertheless, for emergent or urgent cases, a marked boost in 

morbidity and death was noted 
(41)

. 

The data in many of the above research studies are a number of years old, but with procedural and technical development, 

we can just expect the outcomes to get better. This is in reality corroborated by recently published information from a 

potential study in a UK tertiary centre, which shows outstanding long‐term survival rates after CABG for individuals aged 

> 80 years 
(42)

. An overall of 12 461 consecutive patients (> 80 years, n=706) who underwent CABG in between 1996 and 

2003 were assessed. In spite of poorer short‐term results, long‐term survival in the patients aged > 80 years was 

substantially much better compared with a basic population with the same age - sex distribution (survival rate at 5 years 

82.1% v 55.9%, p<0.001) 
(42)

. 

 Outcomes of CABG: 

As CABG efficiently relieves angina and may prolong survival, enhanced quality of life could be anticipated after 

surgical treatment. Equally essential to figuring out the total lifestyle is the have to figure out the result that CABG has on 

mental and physical health. Information available to help clinicians determine those senior patients who are most likely to 

have an improvement in quality of life after CABG are minimal. Although hospitalization may be longer for elderly 

patients, physiological, mental and social healing patterns through the very first 6 weeks postoperatively have actually 

been reported to be similar to those of a younger age 
(43)

. In a research study which used self‐reported health 

questionnaires in 1744 patients aged > 65 years going through CABG, substantial enhancements were noted in lifestyle 

after a 6‐month follow‐up 
(44)

. This advantage was present across all age groups and was found to be particularly 

magnified in patients who had a poorer preoperative health status. Hedeshian et al 
(34) 

discovered that patients aged > 70 

years presented for CABG at a lower functional level than younger patients, however the significant improvement in 

functional capability that took place after surgery was similar among all age groups. More just recently, survivors among 

octogenarians who went through separated CABG were discovered to have an exceptional quality of life for as much as 5 

years after surgical treatment 
(35)

. Thus, excellent long‐term survival after CABG in senior individuals may indeed be 

accompanied by an equally acceptable quality of life in the majority. 

4. CONCLUSION 

Coronary artery surgery for the is now safer than ever before, owing to modern pharmacological breakthroughs and 

surgical strategies. In spite of amplified perioperative and postoperative risks, symptom relief takes place in a lot of 

patients. Long‐term survival and quality of life are also preserved or improved in the majority. Clinicians should 

comprehend the regular physiological changes related to ageing in order to construct a risk - benefit analysis that is 

specifically tailored to each patient. CABG provides considerable enhancement in survival and lifestyle for properly 

chosen patients with multivessel coronary artery disease. Those with advanced coronary artery disease, left ventricular 

dysfunction, or diabetes are particularly most likely to take advantage of CABG. Medical care physicians, internists, and 

cardiologists play a key role in the patient choice and referral procedure. Ongoing research might incrementally enhance 

the CABG procedure, the biggest improvements in results are most likely to be understood by appropriately picking 

patients to undergo CABG. 
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