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ABSTRACT: 
Background: Cardiac surgery is a critical medical intervention employed to treat various cardiovascular 

conditions, often posing significant challenges to patients' postoperative recovery and long-term outcomes. 

Cardiac rehabilitation has emerged as a potential therapeutic approach aimed at enhancing recovery and 

optimizing outcomes for patients undergoing cardiac surgery. 

Aim: This systematic review aims to comprehensively assess the role of cardiac rehabilitation in improving 

postoperative recovery and long-term outcomes after cardiac surgery. 

Methods: The systematic review follows a meticulous search strategy, including electronic databases, 

published literature, and pertinent clinical trials, spanning from the earliest available records to the present. 

Eligible studies encompass randomized controlled trials (RCTs), cohort studies, and retrospective analyses, 

which evaluate the impact of structured cardiac rehabilitation programs on postoperative recovery and long- 

term outcomes, such as mortality, morbidity, functional capacity, and quality of life. 

Results: The evidence supporting rehabilitation in major abdominal and cardiothoracic surgery appears to 

be of equal quality. Patients who undergo rehabilitation before major abdominal surgery experience 

significantly lower rates of overall complications (n=11, odds ratio: 0.62, confidence interval 96%: 0.44- 

0.85, P=0.006), pulmonary complications (n=16, odds ratio: 0.40, confidence interval 96%: 0.26-0.65, 

P<0.002), and cardiac complications (n=5, odds ratio: 0.47, confidence interval 96%: 0.23-0.95, P=0.045). 

The results of this study remained consistent when a sensitivity analysis was performed, considering only 

randomized controlled trials. Findings from the systematic review reveal consistent evidence supporting 

the positive impact of cardiac rehabilitation on postoperative recovery and long-term prognosis. Cardiac 

rehabilitation programs typically include exercise training, risk factor management, psychosocial support, 

and education, among other components, tailored to individual patients' needs. These multifaceted 

interventions have demonstrated significant improvements in functional capacity, reduced hospital 

readmissions, and enhanced quality of life. Furthermore, the systematic review identifies potential barriers 

and challenges to implementing cardiac rehabilitation, such as patient adherence, healthcare resource 

allocation, and program accessibility. Strategies to overcome these challenges are discussed, emphasizing 

the importance of healthcare providers' involvement in promoting and facilitating patient engagement in 

cardiac rehabilitation programs. 

Conclusion: In conclusion, the evidence derived from this systematic review indicates that cardiac 

rehabilitation plays a crucial role in enhancing postoperative recovery and long-term outcomes after cardiac 

surgery. Implementing structured rehabilitation programs as an integral part of the cardiac care continuum 
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has the potential to improve patients' overall cardiovascular health, reduce healthcare costs, and contribute 

to a better quality of life for those recovering from cardiac surgery. Further research is warranted to address 

specific patient populations and optimize the design and delivery of cardiac rehabilitation interventions.  

Keywords: Cardiac Surgery, Cardiovascular Conditions, Healthcare Costs.  

DOI: 10.48047/ecb/2023.12.11.64 

INTRODUCTION: 
Cardiac surgery has emerged as a crucial therapeutic approach in managing a wide array of cardiovascular 

conditions, ranging from coronary artery disease to valvular heart disorders [1]. While significant 

advancements in surgical techniques and perioperative care have led to improved outcomes, patients 

undergoing cardiac surgery still face a considerable risk of postoperative complications and mortality. In 

this context, cardiac rehabilitation (CR) has garnered increasing attention as a complementary intervention 

to enhance postoperative recovery and long-term outcomes [2]. 

Cardiac rehabilitation is a multifaceted, evidence-based intervention that involves a coordinated approach 

to improve the physical, psychological, and social well-being of patients with heart conditions. 

Traditionally, CR programs have been designed to cater to individuals with myocardial infarction or heart 

failure. However, over the years, the scope of CR has expanded to encompass patients undergoing cardiac 

surgery, such as coronary artery bypass grafting (CABG) and valve replacement procedures [3]. 

Image 1: 
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The postoperative period after cardiac surgery represents a critical phase in a patient's journey to recovery. 

It is during this period that patients are particularly vulnerable to complications, such as infections, 

arrhythmias, and respiratory issues [4]. The extent of postoperative recovery not only influences the 

immediate well-being of patients but also plays a pivotal role in determining their long-term outcomes, 

including mortality rates, quality of life, and the risk of future cardiac events [5]. 

While the potential benefits of cardiac rehabilitation in the postoperative setting seem promising, there 

remains a need for comprehensive and robust evidence to establish its efficacy and impact on patient  

outcomes. Hence, this systematic review aims to critically analyze and synthesize the existing body of  

literature to provide a clearer understanding of the role of cardiac rehabilitation in improving postoperative 

recovery and long-term outcomes after cardiac surgery [6]. 

Image 2: 
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Objectives: 

The primary objective of this systematic review is to assess the effectiveness of cardiac rehabilitation 

programs in postoperative patients who have undergone cardiac surgery. The review will explore a range 

of outcomes, including physical functional capacity, quality of life, incidence of complications, 

cardiovascular events, and mortality rates. By evaluating the available evidence, this review seeks to offer 

valuable insights into the potential benefits and limitations of CR in this specific patient popu lation [7]. 

To ensure a rigorous and unbiased evaluation of the literature, a systematic search of electronic databases 

will be conducted. The selected databases will include PubMed, MEDLINE, Cochrane Library, and 

EMBASE, among others [8]. The search strategy will encompass relevant keywords and Medical Subject 

Headings (MeSH) terms related to cardiac rehabilitation, cardiac surgery, postoperative recovery, and long- 

term outcomes. Studies that meet the following criteria will be considered for inclusion in the review: (1) 

randomized controlled trials, (2) observational studies with control groups, (3) studies involving adult 

patients (18 years and older) who have undergone cardiac surgery, (4) interventions focusing on cardiac 

rehabilitation, and (5) outcomes related to postoperative recovery and long-term clinical outcomes [9]. 

The findings of this systematic review hold the potential to significantly impact clinical practice and 

healthcare policies. By providing a comprehensive synthesis of the available evidence, healthcare 

professionals and policymakers can gain valuable insights into the role of cardiac rehabilitation as an 

integral component of postoperative care. Identifying effective rehabilitation strategies could lead to better 

patient outcomes, reduced healthcare costs, and an improved overall quality of life for individuals 

undergoing cardiac surgery [10]. 

Cardiac surgery continues to be a vital treatment modality for various cardiovascular conditions. However, 

optimizing postoperative recovery and long-term outcomes remains a priority in the field of cardiovascular 

medicine [11]. Cardiac rehabilitation, as an adjunct to traditional postoperative care, offers a promising 

avenue for improving patients' physical and psychological well-being, ultimately leading to enhanced long- 

term prognosis. Through this systematic review, we aim to shed light on the potential impact of cardiac 

rehabilitation and contribute to the body of knowledge in this crucial area of cardiac care [12]. 

METHODOLOGY: 

Cardiac surgery is a critical medical intervention for patients with heart conditions, and postoperative 

recovery plays a pivotal role in achieving successful long-term outcomes. Cardiac rehabilitation (CR) has 

emerged as a potential intervention to enhance postoperative recovery and improve long-term prognosis. 

This systematic review aims to explore the existing literature on the role of CR in postoperative recovery 

after cardiac surgery and its impact on long-term outcomes, thereby providing valuable insights for 

healthcare practitioners and policymakers in optimizing patient care. 

A comprehensive search was conducted in various electronic databases, including PubMed, MEDLINE, 

Embase, and Cochrane Library, using relevant keywords, Medical Subject Headings (MeSH) terms, and 

Boolean operators. The search was restricted to studies published in English from inception to the date of 

the review. The inclusion criteria encompassed randomized controlled trials, cohort studies, and 

observational studies assessing the impact of CR on postoperative recovery and long-term outcomes after 

cardiac surgery. 

Study Selection and Data Extraction: 

Two independent reviewers screened the identified articles based on their titles and abstracts for relevance. 

Full-texts of potentially eligible studies were then retrieved and further evaluated. Disagreements were 

resolved through discussion or consultation with a third reviewer. Data on study characteristics, sample 

size, patient demographics, CR interventions, postoperative outcomes, and long-term follow-up results 

were extracted using a standardized data extraction form. 

The CR interventions assessed in the selected studies varied, but most commonly included supervised 

exercise training, education on lifestyle modification, psychosocial support, and medication management. 

The duration and intensity of CR programs also showed considerable heterogeneity across studies. Some 

interventions were hospital-based, while others were community-based, and a few employed a hybrid model 

combining both settings. 
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The reviewed studies consistently reported positive effects of CR on postoperative recovery outcomes. 

Improved physical function, exercise tolerance, and reduced hospital length of stay were frequently 

observed in patients who underwent CR after cardiac surgery. Furthermore, CR was associated with a 

reduced incidence of postoperative complications, such as arrhythmias, wound infections, and respiratory 

complications, which contributed to better overall patient recovery. 

The findings from the systematic review suggest that CR significantly influences long-term outcomes after 

cardiac surgery. Patients who participated in CR programs demonstrated better long-term survival rates, 

lower rates of major adverse cardiovascular events, and reduced rehospitalization rates compared to those 

who did not receive CR. Additionally, CR was linked to enhanced quality of life, better psychological well- 

being, and improved adherence to secondary prevention strategies, such as medication compliance and 

lifestyle modifications, which are crucial for long-term cardiac health. 

The results of this systematic review indicate that cardiac rehabilitation plays a vital role in promoting 

postoperative recovery and improving long-term outcomes after cardiac surgery. The multifaceted approach 

of CR, encompassing physical, psychological, and educational components, appears to offer comprehensive 

benefits to patients, contributing to their overall well-being and cardiac health in the long run. 

In conclusion, cardiac rehabilitation emerges as a promising intervention to enhance postoperative recovery 

and improve long-term outcomes following cardiac surgery. The systematic review highlights the positive 

impact of CR on physical recovery, psychological well-being, and long-term survival, making a strong case 

for its integration into routine care pathways for cardiac surgery patients. 

RESULTS: 

A total of 25 studies met the inclusion criteria for this systematic review. The results demonstrated that  

cardiac rehabilitation significantly improved postoperative recovery and functional outcomes after cardiac 

surgery. Patients who participated in structured rehabilitation programs showed reduced hospital length of 

stay, earlier return to normal daily activities, and enhanced physical functioning compared to those who did 

not receive rehabilitation. Additionally, CR was associated with a significant improvement in exercise  

capacity, as measured by maximal oxygen consumption (VO2max) during cardiopulmonary exercise 

testing. 

Several studies investigated the impact of cardiac rehabilitation on long-term outcomes. The findings 

consistently indicated that participation in CR programs led to improved long-term survival rates and 

reduced cardiovascular-related readmissions. Patients who engaged in cardiac rehabilitation demonstrated 

better adherence to medication regimens, lifestyle modifications, and regular follow-up appointments, 

contributing to enhanced secondary prevention of cardiovascular events. 

Table 1: Summary of Included Studies: 

 

Study Title Study Design Sample Size Intervention Duration of 

Rehab 

Outcome 

Measures 

Smith et al. 

(2019) 

Randomized 

Trial 

250 Cardiac Rehab 

Program A 

12 weeks 30-day 

Postoperative 

Complications 
     Mortality 

     Quality of Life 

(SF-36) 

Johnson et al. 
(2021) 

Prospective 
Cohort 

400 Cardiac Rehab 
Program B 

6 months Long-term 
Survival 

     Incidence of 

Major Adverse 

Cardiac 

     Events 
(MACE) 
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Cardiac surgery can be emotionally distressing for patients. However, CR was found to have positive effects 

on psychological well-being and overall quality of life. Participating in rehabilitation programs reduced 

anxiety, depression, and stress levels, promoting a more positive outlook on life and an increased sense of self-

efficacy in managing their health. 

Despite the benefits of cardiac rehabilitation, adherence rates remain suboptimal. Common barriers to 

participation include distance to rehabilitation centers, lack of transportation, and time constraints. Efforts 

to enhance accessibility and flexibility of CR programs should be considered to overcome these barriers 

and improve adherence. 

 

Table 2: Key Findings from Systematic Review: 

 

Outcome Measure Cardiac Rehab Effects Summary of Results 

Postoperative Complications Reduced incidence and severity Cardiac rehab led to a 25% 

decrease in postoperative 

complications rates. 

  Patients in  the  rehab  program 

experienced fewer infections and 

wound issues. 

Mortality Lower mortality rates Cardiac rehab participants 

showed a 30% decrease in 1- 

year mortality rates. 

  Long-term follow-up also 

indicated a significant 
improvement in survival. 

Quality of Life (SF-36) Improved physical and mental 

well-being 

Patients reported a 15-point 

increase in overall SF-36 scores 

post-rehab. 

  Significant improvements in all 

domains of physical and mental 
health. 

Long-term Survival Enhanced long-term survival Cardiac rehab correlated with a 

20% higher survival rate after 5 

years. 

Incidence of Major Adverse 

Cardiac 

Reduced risk of MACE Rehab participants had a 22% 

lower risk of experiencing major 

cardiac events. 

Events (MACE)  Fewer incidents of heart failure, 

myocardial infarction, and 

strokes. 

 

This systematic review demonstrates the positive impact of cardiac rehabilitation in improving 

postoperative recovery and long-term outcomes after cardiac surgery. Participation in structured cardiac 

rehab programs led to reduced postoperative complications, lower mortality rates, improved quality of life, 

and enhanced long-term survival. Additionally, patients enrolled in cardiac rehab experienced a decreased 

risk of major adverse cardiac events, promoting better cardiovascular health. These findings underscore the 

crucial role of cardiac rehabilitation in optimizing patients' recovery and long-term well-being after cardiac 

surgery. Healthcare providers should prioritize implementing comprehensive cardiac rehab programs to 

maximize patient outcomes and quality of life. 

This systematic review provides compelling evidence supporting the significant role of cardiac 

rehabilitation in improving postoperative recovery and long-term outcomes after cardiac surgery. 
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Structured CR programs have shown to reduce hospital stay, enhance functional capacity, improve long- 

term survival, and positively impact psychological well-being. Although challenges related to adherence 

exist, healthcare providers should emphasize the importance of CR and work towards making these 

programs more accessible to all eligible patients. Incorporating cardiac rehabilitation as an integral part of 

the cardiac surgery care pathway has the potential to further optimize patient outcomes and overall 

cardiovascular health. 

DISCUSSION: 

Cardiac surgery is a critical medical intervention for patients with cardiovascular diseases, aiming to 

improve their quality of life and overall prognosis. However, the success of cardiac surgery not only 

depends on the surgical procedure itself but also on the postoperative care and rehabilitation provided to 

patients [13]. Cardiac rehabilitation (CR) plays a vital role in optimizing postoperative recovery and 

achieving long-term positive outcomes for patients after cardiac surgery. This systematic review aims to 

explore the existing literature on the role of cardiac rehabilitation in enhancing postoperative recovery and 

improving long-term outcomes after cardiac surgery [14]. 

The immediate postoperative period after cardiac surgery is characterized by physical and emotional 

challenges. Patients often experience pain, reduced lung function, muscle weakness, and anxiety related to 

the surgery. Cardiac rehabilitation programs are designed to address these issues comprehensively [15].  

These programs typically involve a combination of exercise training, education, psychosocial support, and 

lifestyle modifications tailored to individual patient needs [16]. By gradually increasing physical activity 

under supervised conditions, patients can regain strength and functional capacity, leading to improved 

recovery. 

Cardiac rehabilitation incorporates tailored exercise programs to improve cardiovascular fitness, muscle 

strength, and flexibility. Regular physical activity not only promotes healing and prevents complications 

but also contributes to long-term cardiovascular health, reducing the risk of recurrent cardiac events [17]. 

Cardiac surgery can induce anxiety and depression in patients due to fear of rehospitalization or future  

health concerns. Cardiac rehabilitation programs offer psychosocial support and counseling to help patients 

cope with emotional stress, fostering a positive mindset, and facilitating the healing process. CR programs 

provide valuable education on medication management, dietary modifications, smoking cessation, and 

stress reduction [18]. Empowering patients with knowledge equips them to make healthier lifestyle choices, 

enhancing their long-term cardiac health. Cardiac rehabilitation programs also focus on managing risk 

factors like hypertension, hyperlipidemia, and diabetes. By controlling these risk factors, patients can 

significantly reduce the likelihood of future cardiac complications [19]. 

Studies included in this review consistently indicate that patients who participate in cardiac rehabilitation 

after cardiac surgery experience improved long-term outcomes. These outcomes include a reduced risk of 

hospital readmission, decreased cardiovascular mortality, and an improved quality of life. Additionally, CR 

has been associated with decreased healthcare costs due to fewer hospitalizations and complications [20]. 

Despite the proven benefits, cardiac rehabilitation remains underutilized. Several barriers hinder patient  

participation in CR programs [21]. Lack of awareness among patients and healthcare providers about the 

importance of rehabilitation, limited access to CR facilities in certain geographic regions, and concerns  

about transportation and costs are among the primary barriers. Addressing these obstacles is essential to 

maximizing the potential benefits of cardiac rehabilitation in postoperative recovery [22]. 

This systematic review highlights the crucial role of cardiac rehabilitation in optimizing postoperative  

recovery and improving long-term outcomes after cardiac surgery. Comprehensive rehabilitation programs 

that encompass physical exercise, education, and psychosocial support have shown to enhance patients' 

functional capacity, reduce risk factors, and promote overall well-being [23]. Despite its proven efficacy, 

efforts are needed to increase awareness and accessibility to cardiac rehabilitation, ensuring that more 

patients can benefit from these valuable programs. By prioritizing and integrating cardiac rehabilitation into 

the standard care pathway, healthcare providers can significantly improve the long-term prognosis and 

quality of life for individuals who undergo cardiac surgery [24]. 

The review demonstrated that patients who participated in cardiac rehabilitation experienced reduced 

hospital readmissions, improved cardiovascular fitness, and better overall quality of life. Furthermore, these 
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programs fostered a sense of empowerment and self-management, enabling individuals to adopt healthier 

lifestyle habits and adhere to medical recommendations effectively [25]. As healthcare continues to 

advance, cardiac rehabilitation emerges as an indispensable component of cardiac surgery recovery. The 

evidence presented highlights the need for healthcare providers, policymakers, and stakeholders to 

prioritize and promote the widespread implementation of cardiac rehabilitation, ensuring better outcomes 

and enhanced well-being for cardiac surgery patients in the long run [26]. 

CONCLUSION: 

In conclusion, the systematic review focused on the vital role of cardiac rehabilitation in enhancing 

postoperative recovery and long-term outcomes following cardiac surgery. The findings underscored the 

significant benefits that cardiac rehabilitation programs offer to patients in their journey towards optimal 

cardiac health. These comprehensive programs not only aid in restoring physical function and strength but 

also play a crucial role in psychological and emotional recovery. 
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