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Abstract

Recovering from post-cardiac surgery is a critical period filled with huge physical, emotional, and
psychological challenges. They often have physical deconditioning, reduced functional capacity, and
diminished quality of life, delaying their return to normal activities and increasing the risk of long-
standing health complications. These challenges are addressed through evidence-based based
evidence-based interventions; physical therapy has become an integral part of comprehensive cardiac
rehabilitation. The purpose of this paper is to determine the role of physical therapy in maximizing
post-cardiac surgery recovery through the ability to improve functional capacity and cardiovascular
endurance as well as musculoskeletal strength. These include early mobilization, aerobic and
resistance training, and respiratory-focused exercises that together limit postoperative complications
such as deep vein thrombosis, pulmonary infection and extended immobility. In addition, physical
therapy practices stress management techniques to promote psychological well-being, increase self-
confidence and reduce anxiety and depression that can often accompany recovery. Patient education
and lifestyle modifications are integrated with long-term adherence to healthy habits to prevent the
recurrence of cardiac events and hospital readmission. Interdisciplinary rehabilitation evidence
supports the potential physical therapy has for transforming programmatic short-term recovery
timelines and long-term quality of life for patients undergoing cardiac surgery. More than just
restoring physical function, physical therapy is now focusing on tailoring interventions to fit
individual patient needs and the use of advanced monitoring technologies to empower patients to
become healthier and have a happier post-surgery lifestyle. The structures of care in this area are
discussed, highlighting the essential role of physical therapy throughout recovery and supporting the
use of physical therapy as a dynamic, integral, and effective aspect of the post-cardiac surgery
recovery program with the potential to optimize functional and psychological outcomes.

Keywords: Post-Cardiac Surgery, Physical Therapy, Cardiac Rehabilitation, Functional Capacity,
Quiality Of Life, Exercise Therapy, Recovery Optimization.

Introduction

For those with severe cardiovascular diseases, cardiac surgeries such as coronary artery bypass grafting
(CABG), valve replacement and heart transplant have become life-saving procedures. These procedures
effectively address the underlying cardiac problem. Still, the postoperative phase is fraught with difficulty,
as physical deconditioning, fatigue, and decreased functional capacity have become increasingly common
problems in the cardiac intensive care unit. Importantly, such delay impedes recovery and distorts our ability
to reintegrate patients into normal life and maintain independence.
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Physical therapy plays a key role in closing this gap by ‘'working around the gap' through targeted
interventions on the body. Physical therapy in cardiac rehabilitation is a key element of postoperative care to
aid in regaining cardiovascular endurance, building musculoskeletal strength and function, and increasing
pulmonary function. Reducing the risk of complications, including deep vein thrombosis, pulmonary
infections, and hospital readmission, which arise after cardiac surgery, is dependent on early mobilization
and structured exercise programs.

Physical therapy is not limited to physical recovery only. The physical burden of recovery also usually
comes with psychological and emotional challenges, including anxiety and depression. Physical therapy
plays an important part in addressing these aspects by incorporating stress management techniques and
providing support in order to improve the patient's overall way of life after cardiac surgery.

This paper considers the role of physical therapy in optimizing recovery after cardiac surgery. Evidence-
based practices for improved functional capacity are investigated, the role of interdisciplinary approaches in
rehabilitation is emphasized, and the need for tailored, patient-specific interventions is stressed. The
discussion discusses physical therapy as a multifactorial form of treatment, with the goal of bringing its
transformative power to the foreground of post-cardiac surgery care and long-term health outcomes.

1. The Role of Physical Therapy in Post-Cardiac Surgery Recovery

In cardiac surgeries, such as coronary artery bypass grafting (CABG), valve replacements, and heart
transplants, surgeons operate on life-threatening cardiovascular conditions. Yet, after surgery, many patients
struggle with reduced CV endurance and musculoskeletal deconditioning, and they are also at risk of
pulmonary infection and venous thromboembolism [1]. These pose such challenges that functional recovery
and return to daily life for the patient are seriously encumbered. By offering structured, evidence based
interventions to reduce/recover from complications as well as to increase the rate of recovery, physical
therapy takes on a central role in reducing these challenges.

Early Mobilization

Physical therapy contains a vital component, early mobilization, which starts between 24 and 48 hours after
surgery. Complications such as deep vein thrombosis, atelectasis or muscle wasting, secondary to prolonged
immobility, delay further recovery. Early mobilization includes simple but important activities such as
sitting at the bedside, transferring to and from a chair, and standing and walking short distances under
supervision [2]. They also promote blood circulation and avoid muscle atrophy and disabled functional
independence. Early mobilization programs reduced pulmonary complications for the patients by 30%
compared to the sedentary patients.

Aerobic and Resistance Training

Aerobic and resistance training becomes an important part of recovery. Restoration of cardiovascular
endurance and optimizing utilization of oxygen is accomplished by aerobic exercises like walking,
stationary cycling, and treadmill exercise [3]. These exercises also reduce feelings of fatigue and increase
the patient's ability to perform daily tasks. Resistance training strengthens weak muscle groups such as the
quadriceps, chest and shoulder muscles [4]. A combination of aerobic and resistance training greatly
improves functional capacity and improves quality of life [5]. A meta-analysis shows that these interventions
result in a 25% increase in VO2 max within 6 months of starting therapy|[6].
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Figure 1: Impact of early cardiac rehabilitation on cardiopulmonary function post-CABG
Respiratory Therapy

Because cardiac surgery is usually done with anaesthesia and because prolonged intubation is necessary
after cardiac surgery, respiratory complications are common. These complications further compromise
recovery by atelectasis, pneumonia, and reduced lung capacity. Physical therapy addresses the complications
resulting from the disease and resulting surgeries through respiratory interventions like diaphragmatic
breathing, incentive spirometry, and chest physiotherapy. These techniques enlarge lung expansion, improve
oxygen transfer, and forestall pulmonary infections. Respiratory therapy shortens the duration of hospital
stay and also improves general postoperative recovery|[7].

2. Enhancing Functional Capacity and Quality of Life

Following cardiac surgery, there is generally a dramatic loss of functional capacity, defined as the capacity
to perform physical tasks, as a consequence of the physiological stress of surgery and subsequent physical
inactivity. Regaining this capacity is essential, and physical therapy is crucial in rebuilding this capacity
through structured and individualized exercise regimens with progressively increasing activity levels and
endurance [8].

Restoration of Independence

Physical therapy aims to regain independence. After the surgery, many patients find it hard even to walk,
climb stairs, or put their clothes back on. Structured physical therapy programs aim to increase strength,
balance, and coordination, allowing patients to perform these tasks without help. Patients who had
supervised physical therapy were able to quickly regain functional independence and avoid needing to
depend on caregivers more than those who were not subjected to structured rehabilitation programs [9].

Psychological Benefits

However, cardiac surgery patients also suffer not only from physical problems but also experience many
psychological problems, such as anxiety, depression, and fear of possible relapse. Physical therapy indirectly
helps with these problems by increasing physical functioning, which in turn increases confidence and self-
esteem. To address the emotional and psychological aspects of recovery, stress relief techniques such as
mindfulness and relaxation exercises are incorporated by therapists. According to Pogosova (2015) [10], it is
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of most significance to deal with psychological barriers for better outcomes during the same. Patients who
attended cardiac rehabilitation provided with physical therapy saw significant improvement in mental
health, as opposed to those given standard care[11].

Impact on Quality of Life

Following cardiac surgery, quality of life is generally much diminished physically, emotionally and socially.
Patients have limited mobility and reduced endurance, and they lack the power to participate in social and
recreational activities because of this pain. Physical therapy dramatically transforms the ability of patients to
resume these activities while improving endurance and reducing fatigue. According to Mampuya, 2012,
structured physical therapy reduced hospital readmission rates and cardiovascular complications by 40%,
resulting in a vastly improved quality of life[5].

3. Patient Education and Lifestyle Modifications

Physical therapy is a cornerstone of education, enabling patients to participate in their recovery actively and
ensuring they adopt long-term, health-promoting behaviour. Patient education is critical to maintaining
adherence to prescribed exercise regimens, recognizing the first signs of complications, and finally
promoting an active lifestyle [12].

Dietary Adjustments and Smoking Cessation

Enhancing recovery outcomes and preventing further cardiac events clearly requires lifestyle change.
Dietary changes to a heart-healthy diet, which should include plenty of fruits, vegetables, whole grains, and
lean proteins, will reduce systemic inflammation and improve cardiac function all around. In addition,
smoking cessation—another integral component of lifestyle modification—sharply reduces the risk of
subsequent cardiovascular events. Physical therapists consult with dietitians and smoking cessation
specialists to include these modifications in rehab programs [9].

Long-Term Benefits of Education

Educating patients about the benefits of exercise promotes long-term exercise adherence. The techniques are
taught to reduce the risk of injury and foster confidence in performing independently in aerobic and
resistance exercise techniques [13]. They provide an educational basis for sustained cardiovascular health so
that patients may continue with the progress made during rehabilitation.

4. Evidence-Based Approaches in Physical Therapy

Clinical evidence for the efficacy of physical therapy in enhancing an optimized post-cardiac surgery
recovery course is extensive, with numerous randomized controlled trials (RCTs) and meta-analyses
supporting its use.

Early Mobilization Outcomes

Evidence is robust that early mobilization is a critical intervention. According to Yayla 2019, early
mobilization patients remained at the hospital for a shorter period, had fewer pulmonary complications and
returned to functional independence faster than sedentary patients did[14].

Exercise-Based Interventions

Exercise-based rehabilitation, which includes aerobic and resistance training, has consistently shown
significant outcome improvements in functional measures. They concluded that such programs improve
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exercise tolerance, decrease depression, and reduce all-cause mortality [6]. Mezzani also reported that for
patients in exercise-based rehabilitation, functional capacity increased by 25% at six months[15].

CENTRAL ILLUSTRATION: M i of ficial Effects of Exercise
Training and Cardiac Rehabilitation in Patients With Heart Failure

Bozkurt, B. et al. J Am Coll Cardiol. 2021;77(11):1454-69.

Figure 2: Mechanisms of exercise training and cardiac rehabilitation benefits in patients with heart
failure

Tele-Rehabilitation and Technology

However, emerging technologies are changing post-cardiac surgery physical therapy. Telerehabilitation
allows patients to work with health care providers remotely in supervised exercise programs [16]. Heart rate
monitors and pedometers are wearable fitness devices that can provide real-time feedback to patients and
encourage patients to meet their exercise goals. These advances allow physical therapy to reach people in a
wider area without affecting its outcomes.

5. Challenges and Limitations

While physical therapy's benefits are widely proven, implementation is greatly hindered. Variables such as
variability in patient responses, resource restrictions, and adherence concerns often hampered optimal
outcomes.

Patient Adherence

The psychological barriers, the fear of overexerting, and the lack of motivation make adherence to physical
therapy regimens suboptimal. 60-70% of patients have dropped their rehabilitation program. The use of
motivational strategies, including personalized feedback, goal setting, and patient counselling, improves
adherence and has a positive impact on outcomes [5].

Access to Rehabilitation Services

Cardiac rehabilitation is limited by access to these services, especially in underserved and rural areas, where
there are not always trained therapists and facilities available. Future steps to bridge these gaps include the
expansion of telerehabilitation services and community-based programs that can provide equitable access to
care [16].

Individual Variability

Physical therapy response is patient-dependent, with varied reactions in terms of age, comorbidities, and
preoperative fitness level. However, the variability of movement, along with a lack of specific studies,
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necessitates personalized rehabilitation plans unique to the individual's needs, which can be resource-
intensive but lead to better outcomes[17].

6. Future Directions

To advance physical therapy in the post-cardiac surgery recovery setting, the focus must be on optimizing
protocols, incorporating appropriately designed technology, and removing barriers to access.

Personalized exercise algorithms and virtual rehabilitation platforms driven by Al can promise better
adherence and outcomes. These technologies can delve into patient data, provide personalized feedback, and
predict possible trajectories of speed and direction of recovery [5].Increasing access to physical therapy for
underserved areas will make a difference. Expanding community based cardiac rehabilitation programs can
also offer more people physical therapy. Local healthcare providers have funded these programs that provide
cost effective care and help engage patients [18].Standardized guidelines for physical therapy in post-cardiac
surgery recovery opportunities allow for better consistency and effectiveness. Timing, intensity and
modalities of interventions addressed by these guidelines need to ensure that every patient receives
evidence-based care according to their needs[19].

Conclusion

Physical therapy holds an immense place in post-cardiac surgery recovery since it deals with rehabilitation
physically, mentally and socially. Physical therapy promotes patient independence by increasing functional
capacity, improving cardiovascular endurance, and promoting psychological well-being. The transformative
potential exists from its use of evidence-based practices such as early mobilization, aerobic and resistance
training, and respiratory therapy. There is a need, however, to address challenges, including limited access,
patients' lack of resources and adherence to treatment. The potential for expanded capability exists in future
physical therapy evolution, as well as in the growth of the community-based care model, and this will allow
better long-term health for patients of cardiac surgery.
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