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ABSTRACT 
Coronary artery disease (CAD) was defined as the pathological 

process characterized by atherosclerotic plaque accumulation in the 
cardiac arteries. Coronary syndromes are a range of clinical presentations 
or syndromes that arise due to structural and/or functional alterations 
related to chronic diseases of the coronary arteries and/or 
microcirculation. Coronary artery bypass grafting (CABG) is the main 
treatment for CAD when medicines or percutaneous procedures are not 
enough to revert symptoms. Over the past 10 years, the use of more 
durable grafts, aiming to minimize injuries to the patients, brought a 
progressive improvement to this surgical procedure. 

Following cardiac surgery there are variable changes in important 
indicators of musculoskeletal and cardiorespiratory function (handgrip 
strength, lung function) due to inflammatory deconditioning which may 
lead to a concomitant decrease in health-related quality of life (HRQoL). 

Cardiac rehabilitation (CR) has been established as an effective, 
multidisciplinary approach to enhance physical and psychosocial 
recovery following cardiac surgery. Phase I CR initiated during 
hospitalization, focuses on early mobilization, respiratory exercises. 
Resistance training (RT) has emerged as an essential component of CR, 
offering benefits that extend beyond those of aerobic exercise alone. 
Early postoperative resistance exercise is both safe and feasible and 
contributes to the prevention and reversal of sarcopenia, improved 
muscle adaptation, and enhanced circulatory efficiency. Furthermore, it 
has been shown to reduce inflammation, improve psychological well-
being, and enhance quality of life (QOL) in post-CABG patients 
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Prevalent cases of total cardiovascular disease (CVD) almost 

doubled from 271 million in 1990 to 523 million in 2019 (Roth et al., 

2020). According to the World Health Organization (WHO), 
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approximately 17.9 million deaths, representing 31% of all global deaths, 

were attributed solely to CVD in 2016 (WHO, 2021). 

Coronary artery disease (CAD) develops due to the narrowing or 

blockage of the coronary arteries caused by atherosclerotic plaque 

formation, resulting in an imbalance between myocardial oxygen demand 

and supply and inadequate oxygenation of the heart muscle (Bauersachs 

et al., 2019). 

Coronary artery disease is a multifactorial condition. The 

etiological factors are divided into non-modifiable and modifiable 

categories. Non-modifiable factors include age, gender, family history, 

and genetic predisposition, while modifiable factors consist of 

hypertension, smoking, obesity, abnormal lipid levels, and psychosocial 

influences (Bauersachs et al., 2019). 

Cardiac surgery 

Coronary artery bypass grafting (CABG) remains the gold-standard 

treatment for multivessel coronary artery disease, particularly in patients 

with three-vessel or left main CAD. It continues to be the most frequently 

performed cardiac surgical procedure worldwide, with approximately 

200,000 cases conducted annually (Melly et al., 2018). 

This procedure involves grafting a blood vessel from the aorta to a 

coronary artery, bypassing the blocked segment to improve myocardial 

blood flow. It is performed in patients with ischemic heart disease to 

restore the balance between oxygen demand and supply to the 

myocardium (Ghandakly et al., 2024). CABG can be carried out either 

on-pump, with cardiopulmonary bypass (CPB) and a stopped heart, or 

off-pump on a beating heart. The surgical approach may be performed 

endoscopically or through thoracotomy (Gaudino et al., 2018). 

Bypassing a diseased coronary artery improves perfusion to the 

ischemic myocardium supplied by the affected vessel and protects distal 

myocardial tissue from future ischemic damage resulting from plaque 

progression or rupture (Lawton et al., 2022). 

Cardiac surgery using cardiopulmonary bypass is associated with 

several complications, including atrial fibrillation, cardiac tamponade, 

cardiac arrest, and the need for a permanent pacemaker or implantable 

cardioverter-defibrillator. Additional complications may involve 

pulmonary, gastrointestinal, renal, and neurological events, as well as 

superficial or deep wound infections and anticoagulation-related 

disorders (Juwhyreeyeh et al., 2023). 
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Functional capacity (FC) and muscle strength reduction are 

common postoperative outcomes in patients following CABG (Cordeiro 

et al., 2020). Prolonged bed rest after surgery may contribute to multi-

organ dysfunction. Immobilization negatively affects oxygen transport, 

increases the risk of deep venous thrombosis in the lower limbs, and 

leads to muscle atrophy and weakness, all of which contribute to a 

decline in functional capacity (Bourdin et al., 2010). 

Cardiac rehabilitation (CR)    
Cardiac rehabilitation is defined as a structured process in which 

patients with cardiac disease or those recovering from cardiac surgery 

work with a multidisciplinary team to achieve and maintain optimal 

physical and psychosocial health. It is widely recognized as an effective 

method for reducing disability and extending life expectancy in post-

CABG patients (Maddocks and Cobbing, 2017). 

Cardiac rehabilitation aims to improve cardiovascular health in 

patients with CVD and is strongly recommended by international clinical 

guidelines (Class IA). Regular physical activity is one of the most 

effective interventions for patients recovering from cardiac surgery, as it 

helps reduce the risk of future cardiac events. Participation in cardiac 

rehabilitation has been shown to lower two-year mortality following 

cardiac surgery (Kourek and Dimopoulos, 2024). 

Phase I CR is implemented during hospitalization and continues 

until the patient is discharged. It focuses on mobility training, physical 

and respiratory exercises, as well as education regarding cardiac risk 

factors, stress reduction, and anxiety management (Galih et al., 2022). 

Post-cardiac surgery rehabilitation protocols are designed to help 

patients resume daily activities by integrating physical exercises and 

educational sessions aimed at long-term lifestyle modification. Recent 

advances in rehabilitation approaches have enabled earlier hospital 

discharge with minimal decline in functional capacity (Siddiqui et al., 

2023). 

Resistance training (RT) aims at enhancing muscular strength is an 

essential component of the exercise program within CR protocols for 

patients following open-heart surgery. Although initiating RT in the early 

postoperative period has been proven safe and feasible, its 

implementation is often postponed for up to four weeks. Evidence 

suggests that such delays may considerably reduce the effectiveness of 

CR outcomes (Atef et al., 2023). 
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Resistance Exercise is an important aspect of an exercise program 

for CR population, offering unique benefits that are not provided by 

aerobic exercise training. Specifically, resistance exercise can prevent or 

reverse the loss of muscle mass (sarcopenia) that occurs after CABG with 

older age  (Verdicchio et al., 2023).  

 Resistance exercise enhances maximal workload tolerance through 

peripheral muscle adaptations like increased cross-sectional area, 

capillarization, and oxidative capacity, reduces resting and submaximal 

exercise plasma norepinephrine levels, promoting increased blood flow 

during activities like the six-minute walk test (6-MWT). (Dwiputra et 

al., 2023). 

 Resistance exercise not only augments improvements in 

cardiovascular fitness and muscle strength, but recent evidence also 

suggests that it may play a role in the reduction of inflammation, 

cognitive dysfunction and sarcopenia (Koster et al., 2009) which can 

persist for several months after surgery; improve QOL, psychological 

wellbeing, morbidity, and ability to perform household activities. 

(Pollmann et al., 2016).  

Resistance exercises include whole body, single- or multi-joint 

exercises, performed bilaterally, may include a range of modalities 

including body weight training, free weights with a maximum of 2 kg to 

3 kg for upper limb (UL) and lower limb (LL) which considered safe 

weights within the exercise protocol proposed, machine weights and 

elastic resistance bands. (Verdicchio et al., 2023). 

CONCLUSION 

Cardiac rehabilitation is a cornerstone of postoperative recovery for 

patients undergoing CABG, facilitating functional improvement, risk 

reduction, and enhanced quality of life. Incorporating resistance training 

into CR programs provides distinct and complementary physiological 

and psychological benefits compared to aerobic exercise alone. By 

preventing muscle atrophy, improving muscular and cardiovascular 

performance, and supporting psychosocial well-being, resistance training 

accelerates recovery and enhances overall rehabilitation outcomes. 

Therefore, early, individualized, and safely monitored resistance exercise 

should be considered a vital component of comprehensive cardiac 

rehabilitation strategies for post-CABG patients. 

Conflict of interest 
The authors have declared no conflict of interest. 

145                                                Egypt. J. of Appl. Sci., 40 (11-12) 2025                                                 



Compliance with Ethics Requirements 

Ethical Committee Approval of the Faculty of Physical Therapy, 

Cairo University was obtained before preceding the procedures of the 

study. In addition, a written consent form was obtained from patient 

before starting the study procedure 

REFERANCES 

Atef, H. ; Z. Helmy and M. Ahmed (2023). 17 very early resistance 

training post valve replacement surgery is safe and effective: Is 

it the time to recheck the current guidelines? Abstracts, 

109(Suppl 5): A9-A10 

Bauersachs, R. ; U. Zeymer and J. Brière, (2019). Burden of coronary 

artery disease and peripheral artery disease: A literature review. 

Cardiovascular Therapeutics, 72: 1–9 

Bourdin, G. ; J. Barbier and J. Burle (2010). The feasibility of early 

physical activity in intensive care unit patients: A prospective 

observational one-center study. Pubmed, 55(4): 400–407.  

Cordeiro, A.L.L. ; H. De Cássia Mascarenhas and L. Landerson 

(2020). Inspiratory muscle training based on anaerobic threshold 

on the functional capacity of patients after coronary artery 

bypass grafting: clinical trial. Brazilian J. Cardiovascular 

Surgery, 35(6).  

Dwiputra, B. ; A. Santoso and B.S. Purwowiyoto (2023). The effect of 

resistance training on PCSK9 levels in patients undergoing 

cardiac rehabilitation after coronary artery bypass grafting: A 

randomized study. BMC Cardiovascular Disorders, 23(1). 

Galih, A. ; C.T. Tjahjono and A. Rizal (2022). Phase I Cardiac 

Rehabilitation intervention in patients undergoing coronary 

artery bypass grafting. Heart Sci. J., 3(4): 4–8. 

Gaudino, M. ; U. Benedetto and S. Fremes (2018). Radial-Artery or 

saphenous-vein grafts in coronary-artery bypass surgery. New 

England J. Med., 378(22): 2069–2077. 

Ghandakly, E.C. ; G.M. Iacona and F.G. Bakaeen (2024). Coronary 

artery surgery: Past, present, and future. Rambam Maimonides 

Med. J., 15(1).  

Juwhyreeyeh, M. ; O. Qayoom and R. Batul (2023). Incidence of 

perioperative complications associ-ated with cardiac surgery 

Egypt. J. of Appl. Sci., 40 (11-12) 2025                                                146 



under cardiopulmo-nary bypass. Int. J. Sci. and Healthcare Res., 

8(1): 132–135.                                  

Koster, S. ; A.G. Hensens and J. Van Der Palen (2009). The long-term 

cognitive and functional outcomes of postoperative delirium 

after cardiac surgery. The Annals of Thoracic Surgery, 87(5): 

1469–1474. 

Kourek, C. and S. Dimopoulos (2024). Cardiac rehabilitation after 

cardiac surgery: an important underutilized treatment strategy. 

World J. Cardiol., 16(2): 67–72.  

Lawton, J.S. ; J.E. Tamis-Holland and S. Bangalore (2022). 2021 

ACC/AHA/SCAI guideline for coronary artery 

revascularization: a report of the american college of 

cardiology/american heart association joint committee on 

clinical practice guidelines. Circulation, 145(3).   

Maddocks, S. and S. Cobbing (2017). Patients’ Experiences of and 

perspectives on phase 1 cardiac rehabilitation after coronary 

artery bypass graft surgery. Physiotherapy Canada, 69(4): 333–

340.  

Melly, L. ; G. Torregrossa and T. Lee (2018). Fifty years of coronary 

artery bypass grafting. J. Thoracic Disease, 10(3): 1960–1967. 

Pollmann, A.G.E. ; M. Frederiksen and E. Prescott (2016). Cardiac 

rehabilitation after heart valve surgery. J. Cardiopulmonary 

Rehabilitation and Prevention, 37(3): 191–198. 

Roth, G.A. ; G.A. Mensah, and C.O. Johnson (2020). Global burden of 

cardiovascular diseases and risk factors, 1990–2019. J. Am. 

College of Cardiol., 74(20): 2529–2532  

Siddiqui, H.A.F. ; M. Asif, and S.I. Sheikh (2023). Practices of 

physical therapist regarding chest physiotherapy for patients 

undergoing open heart surgery in Karachi. J. Health and 

Rehabilitation Res., 3(2). 

Verdicchio, C. ; N. Freene and M. Hollings (2023). A Clinical Guide 

for assessment and prescription of exercise and physical activity 

in cardiac Rehabilitation. A CSANZ position statement. Heart 

Lung and Circulation, 32(9): 1035–1048. 

WHO. (2021). World Health Organization. Cardiovascular Diseases 

147                                                Egypt. J. of Appl. Sci., 40 (11-12) 2025                                                 



 بعد جراحو القمباعاده تاىيل القمب تمارين المقاومو في 
 ي(مقال مرجع) 

 
 1ابتسام نبيل ناجي – 2عماد الصراوي – 1زينب محمد حممي – 1تقي ممدوح مكرم عبد الشافي

  .مصر , بيعي جامعو القاىره , الجيزهقسم العلاج الطبيعي لامراض الباطنو و المسنين ,كميو العلاج الط -1
   ., معيد القمب القوميقسم جراحو القمب و الصدر  -2
 

مرض الشريان التاجي يعرف بانو عممية مرضية تتميز بتراكم لويحات تصمب الشرايين 
؛ اما المتلازمات التاجية فيي مجموعة من الاعراض التي تنشا نتيجة في الشرايين القمبية 

او الدورة  تغيرات وظيفية و/ او تكوينية مرتبطة بالامراض المزمنة في الشرايين التاجية و/
 الدموية الدقيقة.

تعد جراحة تحويل الشريان التاجي العلاج الرئيسي لمرض الشريان التاجي عندما لا 
تكون الادوية او الاجراءات التداخمية عبر الجمد كافية لعكس الاعراض , وخلال السنوات العشرة 

الاثار الجانبية عمي الماضية ادي استخدام رقع جراحية اكثر تحملا و متانة تيدف الي تقميل 
 المرضي الي تحسينات متواصمة في فاعمية  و جودة ىذا الاجراء الجراحي .

بعد جراحة القمب تحدث تغييرات متفاوتة في مؤشرات متفاوتة في مؤشرات ىامة تتعمق 
بوظائف الجياز العضمي الييكمي و الجياز التنفسي ) مثل قوة قبضة اليد ووظائف الرئة ( , 

لحالة الضعف الجسدي الناتجة من الالتيابات و التي تؤدي الي تراجع متزامن في جودة نتيجة 
 الحياة المرتبطة بالصحة.

يُعَدّ التأىيل القمبي تدخلًا متعدد التخصصات وفعّالًا ييدف إلى تعزيز التعافي البدني 
المرحمة الأولى من والنفسي الاجتماعي بعد جراحة القمب. ويُنفَّذ البرنامج في مرحمتو الأولى )

التأىيل القمبي( خلال فترة الإقامة في المستشفى, حيث يركّز عمى بدء الحركة المبكرة وتمارين 
 الجياز التنفسي لاستعادة الكفاءة الوظيفية والوقاية من المضاعفات بعد الجراحة

من  كعنصر أساسي في برنامج التأىيل القمبي, لما يقدّموقد برزت  تمرينات المقاومو  
فوائد إضافية تتجاوز ما تحققو تمارين المياقة اليوائية وحدىا. إذ تُعَدّ تمرينات المقاومو المبكره 
بعد الجراحة آمناً وقابلًا لمتطبيق, ويسيم في الوقاية من ضمور العضلات المرتبط بالتقدم في 

وية. إضافةً إلى العمر وعكسو, كما يعزز من قوة العضلات وتكيّفيا, ويحسن كفاءة الدورة الدم
ذلك, أظيرت الدراسات أنّ تمرينات المقاومو تساىم في خفض مستويات الالتياب, وتحسين 

 الحالة النفسية, ورفع جودة الحياة لدى المرضى بعد جراحة تحويل مسار الشريان التاجي. 
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