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Abstract: Robot-assisted coronary artery bypass grafting (RA-CABG) has gained recognition as a less invasive substitute 

for traditional CABG, offering potential benefits in patient recovery and lower complication rates. This systematic review 

examines the safety, effectiveness, and postoperative results of RA-CABG in comparison to standard CABG and alternative 

revascularization methods. 
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I. INTRODUCTION 

 

Cardiovascular diseases (CVD), particularly conditions 

such as heart attacks and strokes, continue to be among the 

foremost causes of death globally【1】. Coronary artery bypass 

grafting (CABG) remains the preferred intervention for 

individuals with complex coronary artery disease, widely 

regarded as the gold standard in surgical treatment【2】. 

Nevertheless, the traditional CABG method, which involves 

a sternotomy—or a large incision through the breastbone—

has been linked to elevated complication risks, especially 

within certain patient demographics【2】. For example, 

individuals who are diabetic, obese, or require bilateral 

internal mammary artery (IMA) grafts are more likely to 
experience extended hospitalizations and a higher likelihood 

of deep sternal wound infections (DSWI)【3】. 

 

Over time, CABG procedures have seen multiple 

innovations intended to enhance outcomes and mitigate risks. 

One notable development is the off-pump CABG technique, 

performed without the use of cardiopulmonary bypass (CPB)

【3】. By eliminating CPB, this method helps reduce the 

systemic inflammation typically caused by extracorporeal 

circulation. Clinical studies suggest that off-pump CABG 

may lower the incidence of complications such as strokes, 

kidney dysfunction, and the need for transfusions【4】. The use 

of alternative arterial grafts—like the radial artery and the 

right gastroepiploic artery—has further improved procedural 

success, offering better graft durability and improved long-

term results when compared to traditional saphenous vein 

grafts【5】. In addition, innovations in minimally invasive 

approaches, such as mini-thoracotomy, have allowed for less 

traumatic surgeries and quicker patient recovery【6】. 

 
More recently, robotic-assisted coronary artery bypass 

grafting (RA-CABG) has emerged as a noteworthy 

advancement. This method encompasses a variety of 

procedures, including robot-assisted minimally invasive 

direct coronary artery bypass (MIDCAB) and totally 

endoscopic coronary artery bypass (TECAB)【7】. These 

robotic techniques aim to overcome the drawbacks of 

conventional CABG by offering minimally invasive options 

that may reduce the need for rib spreading, decrease 

postoperative discomfort, and promote faster recovery, 

thereby enhancing overall patient quality of life【8】. 

 

A key benefit of robotic surgical systems is the 

provision of high-definition, three-dimensional (3D) 
visualization. In contrast to traditional endoscopic methods 

that rely on flat, two-dimensional (2D) imagery, robotic 

systems allow surgeons to operate using advanced tools with 

greater dexterity and depth perception【9,10】. The robotic 

console precisely translates the surgeon’s hand movements, 

offering tremor-free control and refined manipulation, thus 

increasing both the safety and accuracy of procedures【1】. 

 

Beyond cardiac surgery, robotic-assisted techniques 

have found growing application across several medical 

specialties, including gynecology, urology, and 

gastrointestinal surgery【12,13]. The increasing prevalence of 

robotic platforms, such as the da Vinci system, reflects this 

broader trend. Between 2007 and 2009, the installation of da 

Vinci systems in the United States rose by roughly 75%, with 

comparable growth recorded across Europe【14】. 

 

Despite the growing enthusiasm and adoption of RA-

CABG, there remains ongoing debate regarding its 
comparative effectiveness and safety relative to traditional, 

non-robotic surgical methods for cardiac revascularization. 

The primary goal of this systematic review is to critically 

assess the existing research on the outcomes of robotically 

assisted CABG. By analyzing the current body of evidence, 

this review aims to offer a well-rounded evaluation of the 

benefits and challenges associated with RA-CABG, helping 

to inform clinical decisions and future studies in cardiac 

surgery. 

 

II. METHODS 

 

This systematic review was conducted in accordance 

with PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) standards, employing an 

extensive search protocol across several electronic databases. 

The selection criteria encompassed randomized controlled 

trials, cohort studies, case-control analyses, and observational 

research, all published in English within the last 20 years. 

Data collection and evaluation of potential bias were 

performed following the detailed procedures recommended in 

the Cochrane Handbook for Systematic Reviews of 

Interventions, ensuring methodological rigor and 
consistency. 

 

III. RESULTS 

 

In total, 15 studies fulfilled the eligibility requirements, 

involving a combined sample of 2,442 patients who 

underwent either RA-CABG or traditional CABG 

procedures. The findings suggest that RA-CABG may be 

linked to lower mortality rates, fewer occurrences of stroke 

and surgical site infections, shorter durations of 

hospitalization, and a reduced necessity for blood 
transfusions when compared to conventional CABG. 

Nonetheless, discrepancies in results and reported 

complications among the studies highlight the necessity for 

additional research to validate these observations. 

 

IV. DISCUSSION 

 

The emergence of robot-assisted coronary artery bypass 

grafting (RA-CABG) has introduced new possibilities in the 

realm of minimally invasive heart surgery, offering the 

potential for lower complication rates and enhanced patient 

recovery. This systematic review compiles and analyzes data 
from 14 studies, including a total of 2,442 patients, to assess 

the effectiveness, safety, and clinical outcomes of RA-CABG 
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in comparison with traditional CABG and other 

revascularization strategies. 

 

V. CONCLUSION 

 

This systematic review synthesizes evidence from 14 

studies to evaluate the safety, efficacy, and outcomes of 

robotically assisted coronary artery bypass grafting (RA-
CABG) compared to conventional CABG and other 

revascularization techniques. The review highlights several 

advantages of RA-CABG, including potentially lower 

mortality rates, fewer complications such as stroke and 

wound infections, shorter hospital stays, and reduced need for 

blood transfusions. However, the studies also underscore 

variations in outcomes and complications, emphasizing the 

need for further research, particularly randomized controlled 

trials with standardized methodologies and longer-term 

follow-ups. 

 

RA-CABG demonstrates promising advantages over 
conventional CABG, including improved postoperative 

outcomes and reduced morbidity. The findings support its 

clinical utility but emphasize the necessity for more 

randomized controlled trials with standardized 

methodologies and longer-term follow-ups to establish 

definitive evidence. 
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