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Abstract 

Post-operative pulmonary complications are a leading cause of morbidity 

following abdominal surgeries. Ineffective coughing, reduced lung volumes, 

and impaired mucociliary clearance are common issues resulting from 

anesthesia, incision pain, and immobility. This paper discusses how 

physiotherapy interventions such as incentive spirometry, diaphragmatic 

breathing, early mobilization, and chest physiotherapy mitigate respiratory 

complications. It emphasizes the importance of prehabilitation and post-

operative pulmonary care to reduce hospital stays and improve surgical 

outcomes. A comprehensive physiotherapy plan tailored to patient condition 

and surgical type enhances respiratory mechanics and facilitates recovery. 
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INTRODUCTION 

Abdominal surgeries, particularly those involving upper abdominal incisions, significantly 

affect respiratory mechanics. Pain, anesthesia, and restricted mobility reduce diaphragmatic 

movement, impair ventilation, and increase the risk of pulmonary complications. Post-

operative pulmonary complications (PPCs) are among the most frequent and preventable 

outcomes of major surgeries. The need for a multidisciplinary approach, particularly involving 

physiotherapists, is increasingly recognized in minimizing PPCs and facilitating recovery. 
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Physiotherapy interventions are designed to not only prevent complications but also to 

enhance lung re-expansion, promote sputum clearance, and improve functional mobility. 

 

RESPIRATORY COMPLICATIONS AFTER ABDOMINAL SURGERY 

Abdominal surgery, especially major procedures, frequently leads to a range of respiratory 

complications that can significantly impact patient recovery and increase morbidity. These 

complications often arise due to the combined effects of anesthesia, pain, immobility, and the 

physiological stress of surgery itself. Understanding these complications is essential for timely 

intervention and effective physiotherapy management. 

 

Atelectasis and Reduced Lung Volumes 

Atelectasis, defined as the partial or complete collapse of lung alveoli, is the most common 

pulmonary complication observed after abdominal surgery. This collapse results primarily 

from shallow, restricted breathing due to pain and abdominal splinting, which inhibits deep 

inspiration. Additionally, ineffective coughing caused by discomfort and sedation reduces the 

clearance of secretions, promoting alveolar collapse. 

 

The consequence of atelectasis is a reduction in lung volumes, particularly the functional 

residual capacity (FRC) and vital capacity (VC). Reduced lung volumes impair ventilation, 

decreasing the surface area available for gas exchange. This leads to ventilation-perfusion 

mismatch and hypoxemia, thereby increasing the work of breathing and placing additional 

strain on the respiratory muscles. If untreated, atelectasis can predispose patients to further 

complications such as pneumonia and prolonged hospital stays. 

 

Post-Operative Pneumonia 

Pneumonia following abdominal surgery typically develops secondary to retained secretions 

and bacterial colonization of the lower respiratory tract. The factors contributing to this 

include impaired mucociliary clearance, reduced cough reflex, and prolonged immobilization. 

Patients who are elderly, have a history of smoking, or suffer from chronic respiratory 

diseases like chronic obstructive pulmonary disease (COPD) or asthma, are particularly 

susceptible. 
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Clinically, pneumonia manifests as fever, productive cough, chest pain, and increased 

respiratory rate. Radiologically, it shows localized infiltrates. The infection further 

compromises respiratory function, increasing hypoxia and systemic inflammatory responses. 

Prompt diagnosis and management, including aggressive physiotherapy for airway clearance, 

are critical to prevent progression to severe respiratory failure. 

 

Impaired Airway Clearance 

Post-operative pain, sedation, and the effects of general anesthesia diminish the patient’s 

ability to perform effective coughing and deep breathing exercises. This leads to the 

accumulation of mucus within the airways, causing mucus plugging. These plugs obstruct 

airflow, promote bacterial growth, and heighten the risk of infection. 

 

Impaired airway clearance is often compounded by weak respiratory muscles and reduced 

mobility. Patients may also exhibit poor coordination of breathing and coughing mechanisms, 

which further decreases secretion clearance. Physiotherapy techniques focusing on airway 

clearance, such as assisted coughing, percussion, vibration, and postural drainage, are vital to 

address this problem. 

 

Hypoxemia and Respiratory Muscle Weakness 

Hypoxemia, defined as low blood oxygen levels, results from impaired ventilation and the 

inability to adequately oxygenate the blood. Following abdominal surgery, hypoxemia 

frequently arises due to atelectasis, pneumonia, and diaphragmatic dysfunction. 

 

Diaphragmatic weakness is common post-operatively because the diaphragm is mechanically 

and neurologically affected by the surgical incision and anesthesia. This weakness reduces the 

efficiency of breathing and coughing, further worsening oxygenation and airway clearance. 

 

The combined effect of hypoxemia and respiratory muscle weakness delays overall recovery, 

increases fatigue, and can precipitate respiratory failure in severe cases. Early recognition and 

targeted physiotherapy interventions aimed at strengthening respiratory muscles and 

improving oxygenation are essential for improving patient outcomes. 
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Table 1: Common Respiratory Complications Following Abdominal Surgery 

Complication Cause 
Clinical 

Manifestations 
Impact on Recovery 

Atelectasis 
Shallow breathing, 

immobility 

Decreased breath 

sounds, hypoxia 

Prolonged hospital stay, 

hypoxemia 

Pneumonia 
Mucus retention, 

infection 

Fever, cough, purulent 

sputum 

Increased morbidity, 

delayed healing 

Respiratory muscle 

weakness 

Pain, sedation, 

inactivity 

Reduced cough 

strength, fatigue 

Ineffective airway 

clearance, pneumonia risk 

Hypoxemia 
Poor ventilation-

perfusion 

Low oxygen saturation, 

cyanosis 

Organ dysfunction, 

prolonged rehab 

 

ROLE OF PHYSIOTHERAPY IN PREVENTION AND MANAGEMENT 

Physiotherapy plays a pivotal role in both preventing and managing respiratory complications 

following abdominal surgery. A combination of pre-operative education, early post-operative 

intervention, and ongoing respiratory support techniques helps to minimize pulmonary 

morbidity, promote faster recovery, and improve overall outcomes. 

 

Pre-Operative Physiotherapy 

Pre-operative physiotherapy aims to prepare patients physically and mentally for the 

challenges of post-surgical recovery. This preparation involves educating patients on effective 

breathing techniques, coughing exercises, and the importance of early mobilization once 

surgery is completed. 

 

Teaching diaphragmatic breathing and incentive spirometry prior to surgery familiarizes 

patients with these exercises, reducing anxiety and improving compliance post-operatively. 

Additionally, patients are counseled about pain management and the rationale for 

mobilization, which fosters cooperation during rehabilitation. 

 

Research has consistently demonstrated that pre-operative respiratory training reduces the 

incidence and severity of post-operative pulmonary complications (PPCs) by improving 
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baseline lung function, optimizing secretion clearance, and enhancing respiratory muscle 

strength. 

 

Post-Operative Physiotherapy Techniques 

Early Mobilization 

Initiating early ambulation within 24 to 48 hours after surgery is a cornerstone of post-

operative care. Mobilization helps expand lung volumes by encouraging deeper breaths and 

improves circulation, thereby reducing venous stasis and the risk of thromboembolic events 

such as deep vein thrombosis (DVT) and pulmonary embolism (PE). 

 

Early mobilization also stimulates diaphragmatic movement, enhances mucociliary clearance, 

and reduces muscle atrophy. Even simple activities like sitting up in bed or dangling the legs 

can positively influence respiratory mechanics and overall recovery. 

 

Deep Breathing Exercises 

Deep breathing exercises, including diaphragmatic and thoracic expansion techniques, are 

essential to counteract the restrictive effects of abdominal incisions, anesthesia, and post-

operative pain on lung function. 

 

These exercises encourage slow, controlled inhalations aimed at maximizing lung inflation, 

thereby preventing atelectasis and improving oxygenation. Patients are guided to focus on 

abdominal movement during inspiration to engage the diaphragm effectively, which aids in 

restoring normal breathing patterns. 

 

Incentive Spirometry 

Incentive spirometry is a popular and effective method that motivates patients to perform 

sustained maximal inspirations repeatedly. The device provides visual feedback, encouraging 

patients to reach target volumes and hold their breath, facilitating alveolar recruitment and 

reopening collapsed lung segments. 

 

Routine use of incentive spirometry post-surgery has been shown to decrease the incidence of 

atelectasis and improve pulmonary function, especially when combined with other 

physiotherapy interventions. 
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Airway Clearance Techniques 

Effective secretion management is crucial for preventing mucus plugging and infection. 

Physiotherapy techniques such as supported coughing and huffing enable patients to expel 

secretions without excessive strain on surgical sites. 

 

Manual techniques like chest percussion and vibration can assist in loosening secretions, 

particularly in patients unable to clear their airways independently. These techniques are 

applied selectively based on patient tolerance and clinical need. 

 

Positive Expiratory Pressure (PEP) Therapy 

PEP therapy utilizes devices that create resistance during exhalation, helping to maintain 

airway patency and promote mobilization of secretions towards larger airways for easier 

clearance. 

 

By maintaining positive pressure within the lungs, PEP therapy improves ventilation 

distribution, prevents airway collapse, and enhances gas exchange. It is especially beneficial 

for patients with excessive mucus production or airway obstruction. 

 

Intermittent Positive Pressure Breathing (IPPB) 

Though less commonly employed today, IPPB involves delivering pressurized breaths to 

assist ventilation in patients with severe atelectasis or respiratory muscle weakness. The 

machine assists inspiratory effort, increases tidal volumes, and promotes alveolar expansion. 

IPPB is typically reserved for patients unable to perform effective deep breathing exercises 

independently or those with significant neuromuscular impairment. 

 

Manual Techniques and Positioning 

Manual therapy techniques and patient positioning play an important adjunct role in 

optimizing respiratory function. Positioning patients in an upright sitting posture or lateral 

decubitus facilitates lung expansion and drainage of secretions by using gravity. 

 

Manual rib springing and basal expansion facilitation are specialized techniques used to 

improve chest wall mobility and stimulate ventilation in hypoventilated lung regions. These 
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interventions are generally reserved for select patients under the guidance of skilled 

physiotherapists. 

 

Table 2: Physiotherapy Interventions for Respiratory Complications 

Intervention Purpose Method Expected Outcome 

Early Mobilization 
Improve lung 

expansion 

Assisted ambulation, 

sitting upright 

Reduced atelectasis, 

better oxygenation 

Deep Breathing 

Exercises 

Increase lung 

volumes 

Diaphragmatic 

breathing techniques 

Improved ventilation, 

prevention of atelectasis 

Incentive Spirometry 
Promote sustained 

maximal inspiration 

Use of spirometer 

device 

Alveolar recruitment, 

decreased PPC risk 

Airway Clearance 

Techniques 
Remove secretions 

Huffing, coughing, 

percussion 

Reduced mucus 

retention and infection 

risk 

Positive Expiratory 

Pressure (PEP) 

Therapy 

Keep airways open 
Breathing through 

PEP device 

Improved airway 

patency and secretion 

clearance 

 

EVIDENCE-BASED OUTCOMES OF PHYSIOTHERAPY INTERVENTIONS 

The role of physiotherapy in preventing and managing respiratory complications after 

abdominal surgery is strongly supported by a growing body of scientific evidence. Multiple 

randomized controlled trials (RCTs), meta-analyses, and systematic reviews have consistently 

demonstrated that targeted physiotherapy interventions significantly reduce the incidence, 

severity, and duration of post-operative pulmonary complications (PPCs), leading to improved 

patient outcomes and reduced healthcare costs. 

 

Effectiveness of Early Mobilization 

One of the most robust findings in the literature is the benefit of early mobilization, typically 

defined as initiating ambulation or at least sitting upright within the first 24 to 48 hours after 

surgery. Several RCTs report that patients who commence early mobilization experience 

significantly better oxygenation levels, improved lung volumes, and decreased rates of 

complications such as atelectasis, pneumonia, and venous thromboembolism. 



 
 
 

39 Page 32-44 © MANTECH PUBLICATIONS 2025. All Rights Reserved 

 

Journal of Physiotherapy in Medical and Surgical Conditions  

Volume 1, Issue 1, January-June, 2025 

For example, a large multicenter trial found that early mobilization reduced the length of 

hospital stay and improved functional capacity at discharge. Physiologically, early 

mobilization stimulates diaphragmatic function and encourages deep breathing, which helps 

restore normal ventilation-perfusion matching. It also enhances cardiovascular function and 

muscle strength, further supporting overall recovery. 

 

Breathing Exercises and Lung Expansion Techniques 

Breathing exercises, especially diaphragmatic and thoracic expansion exercises, have been 

shown in multiple controlled studies to improve lung volumes and oxygenation. Patients who 

consistently perform these exercises post-operatively demonstrate fewer incidences of 

atelectasis and better arterial blood gas measurements. 

 

Clinical trials emphasize that the effectiveness of these exercises is maximized when patients 

receive proper instruction and encouragement, underscoring the importance of supervised 

physiotherapy sessions. 

 

Incentive Spirometry: Supportive But Controversial 

Incentive spirometry (IS) remains a widely used adjunct in post-operative respiratory care. 

Although some systematic reviews have questioned its standalone effectiveness, the 

prevailing consensus supports its use as part of a comprehensive physiotherapy program. 

 

Studies reveal that IS helps improve sustained maximal inspiration, encouraging alveolar 

recruitment and preventing collapse. Its visual feedback mechanism increases patient 

motivation and adherence to breathing exercises. IS is especially effective when combined 

with other techniques such as deep breathing exercises and early mobilization. 

 

Airway Clearance Techniques 

For patients with productive coughs or mucus retention, airway clearance techniques such as 

supported coughing, huffing, chest percussion, and vibration have demonstrated clinical 

benefits in facilitating secretion mobilization and reducing the risk of infection. 

Evidence suggests that patients who receive assisted airway clearance show improved sputum 

expectoration, fewer respiratory infections, and shorter durations of mechanical ventilation 

when applicable. These benefits translate into faster recovery and decreased complications. 
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Summary of Evidence 

 Meta-analyses confirm that physiotherapy interventions reduce PPC rates by 

approximately 30-50% compared to standard care without physiotherapy. 

 Early mobilization is linked with shorter hospital stays, improved oxygenation, and lower 

incidence of deep vein thrombosis. 

 Breathing exercises enhance lung expansion and reduce atelectasis. 

 Incentive spirometry is effective when combined with active physiotherapy. 

 Airway clearance improves secretion management and reduces infections. 

 

Table 3: Summary of Evidence-Based Outcomes for Physiotherapy Interventions 

Study/Review 
Intervention 

Studied 
Main Findings Clinical Significance 

Pasquina et al., 

2006 

Incentive 

Spirometry 

Reduced incidence of 

PPCs 

Supports spirometry use 

post-surgery 

Haines et al., 2013 Early Mobilization 
Decreased pulmonary 

complications 

Highlights importance of 

early ambulation 

 

Overend et al., 

2001 

Breathing 

Exercises 

Improved lung volumes 

and oxygenation 

Validates breathing 

exercises post-op 

Barakat et al., 2013 
Multimodal 

physiotherapy 

Shorter hospital stay, 

better recovery 

Supports combined 

approach 

 

CHALLENGES IN CLINICAL PRACTICE 

Implementing effective physiotherapy interventions for respiratory complications following 

abdominal surgery can be fraught with several practical challenges. These challenges impact 

the consistency, efficacy, and accessibility of care, and addressing them is essential to 

optimize patient outcomes. 

 

Pain and Patient Cooperation 

One of the most significant barriers to successful physiotherapy after abdominal surgery is 

post-operative pain. Surgical incisions, tissue trauma, and inflammation create considerable 
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discomfort, which often discourages patients from performing vital exercises such as deep 

breathing, coughing, and early mobilization. Pain during coughing or movement can be so 

severe that patients tend to adopt shallow breathing patterns, increasing the risk of atelectasis 

and other complications. 

 

Effective pain management, involving multimodal analgesia and close coordination with the 

medical team, is crucial to improve patient cooperation. When pain is adequately controlled, 

patients are more likely to engage in physiotherapy sessions, perform exercises correctly, and 

adhere to rehabilitation plans. 

 

Lack of Resources 

Resource limitations are a common challenge, particularly in low- and middle-income 

healthcare settings. Many hospitals face shortages of trained physiotherapists, which lead to 

high patient-to-therapist ratios, reducing the time and attention each patient receives. 

Additionally, essential equipment such as incentive spirometers, positive expiratory pressure 

(PEP) devices, and tools for airway clearance may be unavailable or insufficient. 

 

This scarcity restricts the ability to deliver comprehensive, individualized physiotherapy. In 

such environments, physiotherapists must often rely on manual techniques and improvisation, 

which, while valuable, may not fully replicate the benefits of specialized equipment. 

 

Variability in Clinical Guidelines 

There is a notable lack of universally accepted, standardized clinical guidelines for 

physiotherapy management following abdominal surgery. Different hospitals, regions, and 

countries may follow varying protocols based on available resources, staff training, and 

clinical philosophies. 

 

This inconsistency leads to variability in care delivery, with some patients receiving optimal 

therapy while others get minimal or delayed intervention. The absence of clear, evidence-

based consensus guidelines complicates training, monitoring, and quality assurance efforts in 

physiotherapy practice. 
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Patient-Specific Factors 

Patient heterogeneity significantly influences physiotherapy outcomes. Factors such as 

advanced age, high body mass index (BMI), pre-existing pulmonary diseases (e.g., chronic 

obstructive pulmonary disease, asthma), and smoking history alter respiratory mechanics and 

affect recovery. 

 

Older patients may have reduced respiratory muscle strength and diminished lung compliance, 

requiring modified exercise intensity and pacing. Obesity can impair diaphragmatic excursion 

and airway clearance, complicating standard techniques. Similarly, smokers or those with 

chronic lung diseases might exhibit increased mucus production and airway hyperreactivity, 

necessitating tailored airway clearance methods. 

 

Thus, physiotherapy interventions must be carefully individualized, considering these patient-

specific factors to maximize safety and efficacy. 

 

Table 4: Challenges in Implementing Post-Operative Physiotherapy 

Challenge Description Potential Solutions 

Pain and Patient 

Compliance 

Pain limits participation in 

breathing exercises 

Adequate analgesia, patient 

education 

Limited Resources 
Scarcity of trained 

physiotherapists and equipment 

Training programs, resource 

allocation 

Variable Clinical Protocols 
Lack of standardized 

physiotherapy guidelines 

Development of evidence-

based protocols 

Patient-Specific Factors 
Age, co-morbidities affect 

therapy effectiveness 
Individualized treatment plans 

 

FUTURE DIRECTIONS 

To enhance physiotherapy outcomes, future strategies should focus on: 

 Developing standardized protocols for various surgical categories. 

 Incorporating tele-rehabilitation tools for follow-up care. 

 Enhancing interdisciplinary collaboration between surgeons, anesthetists, and 

physiotherapists. 
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 Conducting further high-quality studies to explore new techniques like oscillatory PEP 

and digital spirometry. 

 

CONCLUSION 

Physiotherapy plays a pivotal role in mitigating respiratory complications after abdominal 

surgery. By integrating pre-operative education, early mobilization, breathing exercises, and 

airway clearance strategies, physiotherapists significantly contribute to improved pulmonary 

outcomes and reduced hospital stay. However, success depends on timely intervention, patient 

compliance, adequate resources, and institutional support. Addressing the existing challenges 

through policy changes, better training, and research is crucial for optimizing post-surgical 

recovery and enhancing the role of physiotherapy in surgical rehabilitation. 

 

This critical review highlights the undeniable value of physiotherapy in the perioperative care 

of abdominal surgery patients. While current evidence supports many interventions, 

continuous evolution of techniques and personalized rehabilitation pathways are essential to 

meet the diverse needs of surgical patients in modern healthcare settings. 
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