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Introduction: Pleural effusion (PE) is characterized by reduced lung distensibility and 

expansion, resulting in decreased lung volume. Pleural effusion patients often experience 

respiratory symptoms that impair quality of life (QoL) and daily activities. Pulmonary 

rehabilitation (PR) has been developed to enhance functional capacity, alleviate 

symptoms, improve exercise tolerance, and reduce health service utilization. However, 

data on the specific implementation and benefits of PR in PE patients are limited. 

Methods: This literature review synthesized data from a search using Public Medline 

(PubMed), Cumulative Index to Nursing and Allied Health Literature (CINAHL), and 

Google Scholar databases. The search was based on keywords relevant to study objectives 

and comprised various article types, ranging from review papers to original research. 

Articles with titles and abstracts relevant to the study objectives proceeded to a full-text 

evaluation.  

Results: A narrative review discussing PE from pathology to rehabilitation management 

was formulated from 12 articles that elucidated various aspects of functional impairment 

in PE patients and 24 sources that discussed rehabilitation management.  

Conclusion: Rehabilitation interventions, especially mobilization programs and lung 

expansion techniques, have shown effectiveness in improving pulmonary function and 

functional activities. Data regarding the role of inspiratory muscle training and aerobic 

exercise specific to PE remain limited. Given the functional impairments associated with 

PE, both before and after the removal of pleural fluid, PR programs are crucial in 

improving symptoms, pulmonary function, and overall functional ability in these patients. 
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INTRODUCTION 

 

Pleural effusion (PE) is the abnormal fluid 

buildup in the pleural space and may result from various 

underlying conditions.1 One-month and one-year 

mortality rates in PE patients were 22.6% and 49.4%, 

respectively, with higher mortality in patients with large, 

bilateral effusions and those with malignant or organ 

failure-related PEs.2 

Pleural effusion can cause restrictive lung disease 

characterized by reduced lung distensibility and 

expansion.  A  further impact is decreased lung  volume, 

 

especially reduced total lung capacity (TLC).3 Pleural 

effusion patients experience respiratory symptoms, such 

as dyspnea, pain, and cough, which impair quality of life 

(QoL) and daily activities.4,5 

The PE management goals are to reduce 

symptoms by removing fluid from the pleural cavity and 

treating the underlying disease.6,7 Although thoracentesis 

can improve vital capacity (VC), the improvement in 

functional capacity is not comparable to fluid drainage.8 

A pulmonary rehabilitation (PR) program was developed 

to increase the patient’s functional capacity and is 

expected    to    reduce    symptoms,    increase   exercise 
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expected to reduce symptoms, increase exercise 

tolerance and QoL, reduce the need for health services, 

and increase physical activity.5,9,10 

Data regarding specific implementation and PR 

benefits in PE patients are limited, while most patients 

experience long-term functional impairments. Therefore, 

this literature review summarizes data from various 

literature regarding PR in PE patients. The topics were 

functional disorders caused by PE and rehabilitation 

assessment and management to improve pulmonary 

function and functional ability. 

 

METHODS 

  

The literature was searched using Public Medline 

(PubMed), Cumulative Index to Nursing and Allied 

Health Literature (CINAHL), and Google Scholar 

databases. The studies included in this literature review 

comprised various article types, ranging from review 

papers to original research, as long as they met the 

search criteria and addressed the study objectives. 

Additionally, textbooks and other relevant literature 

supporting the discussion were considered. Exclusion 

criteria included articles that were not in English or 

lacked full-text availability. Keywords used were 

“functional impairment,” “dyspnea,” “respiratory 

function,” “lung function,” “pulmonary function,” 

“activity,”     “exercise,”    “pulmonary    rehabilitation,” 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“respiratory rehabilitation,” “physical therapy,” 

“functional ability,” “pleural effusion,” “restrictive lung 

disease,” and “pleural procedure.” The selection process 

involved an initial screening of article titles and a review 

of abstracts. Articles with titles and abstracts relevant to 

the study objectives proceeded to a full-text evaluation. 

Furthermore, references and citations from the selected 

articles were examined to enhance the 

comprehensiveness of the review. 

 

RESULTS 

  

The research objectives primarily guided the 

article search. Twelve articles (three reviews, eight 

original research, and one editorial) were identified as 

relevant for elucidating various aspects of functional 

impairment in PE patients, such as respiratory 

symptoms, lung compliance, respiratory muscle 

dysfunction, exercise limitations, and sleep or 

psychological disorders. Regarding rehabilitation, 24 

sources (including 12 original research, nine review 

articles, one editorial, and two textbooks) were reviewed 

to discuss topics ranging from patient history to 

rehabilitation management. The findings were then 

summarized in a narrative review that offers a 

comprehensive discussion of PE, from its pathology to 

its rehabilitation strategies, with a particular focus on 

rehabilitation management (Table 1). 
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Table 1. Rehabilitation management in pleural effusion patients 

Authors/Year/Study Design Intervention Outcome 

Mobilization 

Dos Santos, et al., 2019, 
randomized controlled trial1 

Participants were given PAP and respiratory techniques while seated in a chair and walking a 
distance of 100 meters 

The integration of PAP with respiratory techniques and mobilization reduced the duration of thoracic drainage, 
hospital length, pulmonary complications, antibiotic usage, and overall treatment costs 

Dos Santos, et al., 2020, cross-
sectional survey11 

A survey study among physiotherapists on the rehabilitation techniques selected for patients 
with drained and non-drained PE 

Deep breathing is the most commonly utilized lung expansion technique by chest physiotherapists for managing 
patients with both drained and non-drained PE, compared to other methods (mobilization by walking, incentive 
spirometry, and exercise with positive pressure) 

Breathing Exercise 

Valenza-Demet, et al., 2014, 
randomized controlled trial12 

Participants were given a PR program consisting of: 

• Mobilization: Limb exercises (i.e., passive, active assisted, or active) were performed in 
bed or a seated position, depending on medical advice 

Deep breathing program: Pursed lips breathing, active expiration, and incentive spirometry 

The intervention group demonstrated a significant improvement from pre- to post-hospitalization in spirometric 
measurements (FVC and FEV1), radiographic severity, and a reduced length of hospital stay 

Dos Santos, et al., 2020, cross-
sectional survey11 

A survey study among physiotherapists on the rehabilitation techniques selected for patients 
with drained and non-drained PE 

Deep breathing is the most commonly utilized lung expansion technique by chest physiotherapists for managing 
patients with both drained and non-drained PE, compared to other methods (mobilization by walking, incentive 

spirometry, and exercise with positive pressure) 

Positive Airway Pressure 

Dos Santos, et al., 2019, 
randomized controlled trial1 

Active CPAP at 15 cmH2O was administered through an oronasal mask connected to a 
bedside ventilation unit for 30 minutes while the patient remained seated in a chair 

Incorporating positive pressure into mobilization and respiratory techniques reduced thoracic drainage duration, 
length of hospital stays, pulmonary complications, antibiotic consumption, and overall treatment costs 

Dos Santos, et al., 2020, cross-
sectional survey11 

A survey study among physiotherapists on the rehabilitation techniques selected for patients 
with drained and non-drained PE 

Deep breathing is the most commonly utilized lung expansion technique by chest physiotherapists for managing 

patients with both drained and non-drained PE, compared to other methods (mobilization by walking, incentive 
spirometry, and exercise with positive pressure) 

Oliviera, et al., 2010, randomized 
controlled trial13 

 

A physical therapist administered CPAP thrice a week for four weeks, utilizing a PEEP of 10 
cmH2O for 30 minutes. The procedure was performed in a seated position using a flow 

generator. 

The intervention group exhibited a significantly greater reduction in PE volume and a lower final dyspnea index 
than the control group 

IMT 

No study applied IMT in PE management 

Aerobic Conditioning 

Hanada, et al., 2020, systematic 
review9 

 

Dyspnea scores improved following aerobic and breathing exercises. HRQoL also showed enhancement after 
aerobic exercise training, alone or in combination with breathing exercises. Additionally, aerobic training alone or 
combined with IMT or breathing exercises led to improved exercise capacity. 

Tonelli, et al., 2017, prospective 

cohort14 

Participants were given a PR program for 24 sessions, 6 days a week, once daily the first 
week and twice daily thereafter. Each session lasted at least 3 hours.  
The exercise program consists of: 

• Aerobic: Treadmill, stationary bikes, leisure walking 

• Resistance: Light weights, resistance bands 

• Breathing training: 2 sessions, 30 min/session, 4-5x/week. Breathing techniques = 
controlled and diaphragmatic breathing, pacing, and energy conservation 

The group education program consists of 3 sessions/week of education with the topics of 
medication and oxygen use, nutrition, panic control and relaxation techniques, psychosocial 
support and issues of palliation, and disease progression. 

Exercise performance at peak load and submaximal effort, along with symptoms such as iso-time dyspnea and leg 
fatigue, showed significant improvement following PR. Additionally, SGRQ and MRC scores also improved 
significantly. 

PAP: positive airway pressure; PE: pleural effusion; PR: pulmonary rehabilitation; FVC: forced vital capacity; FEV1, forced expiratory volume in one second; CPAP: continuous positive airway pressure; PEEP: positive end-expiratory pressure; IMT: 

inspiratory muscle training; HRQoL: health-related quality of life; SGRQ: St. George’s respiratory questionnaire; MRC: medical research council 
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DISCUSSION 

 

Functional Impairments in Pleural Effusion 

Respiratory symptoms 

Dyspnea, defined as the subjective sensation of 

breathing discomfort, is a prominent symptom 

encompassing the feeling of effortful breathing, chest 

constriction, and an intense need for air. It affects up to 

80% of individuals with malignant pleurisy, and even 

more so in patients with heart failure-related effusions.15 

A large effusion in a patient with normal lungs, a 

moderate effusion with an underlying heart or lung 

disease, or a tiny effusion with severe cardiopulmonary 

diseases can all produce dyspnea.15 

Approximately 25% of patients with malignant 

PE are asymptomatic and incidentally found on 

examination or radiography.16 In symptomatic patients, 

dyspnea is the most common presentation, sometimes 

accompanied by chest pain and cough. Dyspnea is 

caused by decreased chest wall compliance, 

diaphragmatic depression, mediastinal shift, and reduced 

lung volume that enhances neurogenic reflexes. The 

effusion compresses the lung parenchyma, resulting in 

reduced chest wall compliance. Chest pain is usually 

associated with the involvement of the parietal pleura, 

ribs, and other intercostal structures. Instead of only 

fluid volume removal, improving these mechanics 

alleviates post-thoracentesis symptoms. Constitutional 

symptoms such as cachexia and weight loss, which are 

frequently related to the underlying malignancy, are also 

associated.16   

There is an imbalance between defective 

ventilatory mechanics (decreased respiratory system 

compliance) and deficient inspiratory muscle 

performance in restrictive lung disease. The thoracic 

cage is displaced by a greater fluid accumulation, 

compromising inspiratory muscle function. Respiratory 

compliance and inspiratory muscle performance may be 

impaired differently depending on the effusion volume 

and the underlying disease. The amount of the effusion 

usually determines dyspnea, the patient’s underlying 

cardiopulmonary reserve, and, potentially, the presence 

of anemia (whether inflammatory or secondary to 

chemotherapy). Dyspnea was more strongly linked to 

restricted lung inflation than to effusion volume.4,15 

After the pleural cavity was emptied, the dyspnea 

sensation improved. At rest, dyspnea is mild and well-

tolerated, but exerting even a modest amount of effort 

exacerbates the symptoms, resulting in a feeling of 

discomfort that makes even the most common daily 

activities difficult.5 A larger PE may push the diaphragm 

inferiorly, impairing its ability to generate pressure and 

causing neuro-mechanical uncoupling. It has been 

proposed that the effect of a larger effusion on 

diaphragm function is a more important cause of 

dyspnea than restricted lung expansion.4,17 

 

Decreased lung compliance 

Pleural effusion induced a restrictive ventilatory 

defect, which decreased VC, functional residual capacity 

(FRC), and TLC. When the amount of fluid in the 

pleural space increases, the pleural pressure rises, 

causing the distending pressure on the chest wall and 

lungs to change. Assuming that the chest wall and lung 

compliance remain constant, the chest wall volume 

grows while the lung volume declines.18 

Due to the PE, the lung and chest wall volumes 

were uncoupled and no longer equal. In addition to 

preventing complete expansion of the ipsilateral lung, 

the contralateral lung may be affected, and the ipsilateral 

chest wall is usually distended. The decrease in lung 

volume is outweighed by the small changes in airway 

function, causing the lungs to empty more quickly.18,19 

 

Respiratory muscle dysfunction 

The association between restricted lung inflation 

and reduced diaphragm movement could have several 

potential explanations. The diaphragm’s contribution to 

lung expansion may be directly affected by the bulk 

effect of effusion on diaphragm movement. An 

enhanced mass effect of the effusion could cause 

restricted diaphragm movement and diminished 

TLC.4,8,18,20 Since pleural fluid rests between the 

diaphragm and the lung, fluid accumulation causes the 

lung to be unable to expand effectively.15 One study 

indicated that, on average, when diaphragm movement 

was impeded, PE was 86% larger than when diaphragm 

movement was normal.4 

Breathing at a volume greater than usual for the 

chest wall results in shortened inspiratory muscles, 

which act on an unfavorable section of their length-

tension curve. After the pleural fluid is removed, the 

chest wall’s volume shrinks dramatically, especially in 

individuals with extensive pleural fluid accumulations 

and parenchymal pulmonary involvement, causing the 

lungs to become unnaturally stiff. The lengthening of the 

inspiratory muscles toward the end of exhalation is 

associated with a decrease in chest wall volume.20 

 

Exercise and activity limitations 

Dyspnea on exertion rather than rest is often the 

first complaint of a PE patient.8 Along with PE, several 

factors must be investigated to explain physical 

limitations due to the underlying disorder. The leading 

cause is cancer, which causes systemic changes that can 

reduce exercise capacity, as well as tuberculosis (TB) 

and liver damage. The distance traveled before 

thoracentesis was about 27% shorter than expected in a 
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healthy population with the same characteristics.5 Pleural 

effusion can also affect sleep quality and efficiency.8 

Removing an average of 1.5 L of pleural fluid 

increased walking distance by 11%.5 After the 

procedure, the patient’s exercise capacity improved but 

did not reach the predicted levels and maintained a 16% 

reduction.5 Pleural effusion patients mainly report being 

unable to perform their routine tasks.5 One study found 

that the level of pre-drainage functional impairment was 

similar to that of very severe and stable chronic 

obstructive pulmonary disease (COPD) patients, and the 

6-minute walking distance (6MWD) was identical to 

that of COPD patients hospitalized for acute 

exacerbations.21 The average post-drainage 

improvement in that study was 30 m, corresponding to 

the minimum clinically significant difference of 25 m 

commonly used in COPD studies.21 Fluid drainage not 

only improved 6MWD but also improved the post-

drainage Borg score both before and after the 6-minute 

walk test (6MWT). The improvement in 6MWD did not 

correlate with the improvement in symptoms. This 

suggests that other individual factors (such as 

comorbidity) may play a role in determining benefits.21 

 

Sleep and psychological disorders 

Impaired sleep quality and quantity in PE patients 

are caused by hypoxemia. Other psychological 

disturbances found in PE are anxiety and depression.22 It 

was found that sleep quality and efficiency were poor in 

patients with large PE. Thoracocentesis increased total 

sleep time, efficiency (76% to 81%), and rapid eye 

movement (REM). No correlation existed between the 

volume of pleural fluid removed (mean 1.6 L) and 

improved sleep or shortness of breath scores.8  

The mechanism of sleep disturbance is explained 

in several hypotheses. Patients with large PEs would 

experience oxygen desaturation during sleep, which 

might improve after thoracentesis. This initial 

hypothesis was based on observations of hypoxemia 

resulting from hypoventilation during sleep, particularly 

in the REM cycles of patients with kyphoscoliosis. This 

mechanical restrictive condition can also be observed in 

patients with large PEs with reduced chest wall motion. 

The reduced lung volume associated with PE can also 

reduce tracheal traction and collapse the upper airway.8 

The presence of depression and anxiety is 

associated with decreased long-term survival and 

reduced adherence to therapy, causing a decrease in 

QoL. This occurs not only because of the effusion but 

also due to the underlying disease, especially 

malignancy.22 Impaired function due to PE is 

schematically depicted in Figure 1. 

 

 
Figure 1. Functional impairments due to pleural effusions 

 

Rehabilitation Assessment in Patients with Pleural 

Effusion 

Anamnesis 

Anamnesis is intended to determine the severity 

of symptoms, the course of disease or complications, 

and their impact on functional activities. The severity of 

symptoms can be assessed with assessment instruments 

such as the Visual Analogue Scale (VAS), dyspnea 

score-12 (D-12), and the Modified Borg Scale.21,23 The 

VAS is a validated measurement tool for assessing 

shortness of breath in PE due to malignancy and has 

been used in studies after pleural drainage. Assessment 

is performed by asking the patient to describe how bad 

the degree of shortness of breath is by marking a scale 

between 0 and 100. The zero point indicates no 

tightness, while 100 indicates the worst tightness that 

cannot be tolerated.21 

The D-12 questionnaire assesses the severity of 

shortness of breath with seven physical and five 

affective-related questions, each scored from 0 to 3. A 

maximum  score  of 36 points indicates the most  severe 
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level of shortness of breath. This questionnaire proved 

valid in patients with chronic lung diseases such as 

COPD, asthma, pulmonary fibrosis, and interstitial lung 

disease (ILD), as well as patients with chronic heart 

failure and pulmonary arterial hypertension.21,24 

The Modified Borg Scale 0-10 is commonly used 

to assess shortness of breath before, during, and after 

exercise and 6MWT. The Scale consists of 12 points (0, 

0.5, 1-10) according to the increasing shortness of 

breath. Patients were asked to mark the appropriate 

score and description of shortness of breath at rest and 

during activity.23 

Pleural effusion can cause respiratory infections, 

pleuritic chest pain, and worsening of chronic diseases 

suffered by patients. Anamnesis is also aimed at 

assessing underlying chronic diseases, such as 

malignancy, autoimmune disease, heart disease, and 

TB, as well as their symptoms.25,26 

 

Physical examination 

In patients with severe dyspnea, accessory 

respiratory muscles such as the sternocleidomastoid, 

major pectoral, minor pectoral, anterior serratus, 

latissimus dorsi, and posterior superior serratus are 

involved asymmetrically.27 Since shortness of breath 

causes changes in postural habit, the physical 

examination should include a posture examination.28,29 

Pleural effusion does not directly cause a buildup 

of secretions. Secretions are usually associated with the 

underlying PE, such as TB. They are assessed for their 

viscosity, amount, and location.29 Other physical 

functional abnormalities related to underlying diseases, 

such as signs of anemia and weight loss, also need to be 

considered.29 

 

Supporting examination 

Supporting examination data needs to be analyzed 

before providing PR interventions. The required 

laboratory data include routine hematology, hemoglobin, 

leukocytes, platelets, and blood gas analysis.30 Other 

investigations are radiology and lung volume 

examination, which assess the extent of lung pathology 

and impaired lung function.31 

Restrictive patterns are presented as reduced VC 

or forced vital capacity (FVC). These two parameters 

are used as the primary index of lung volume.32 Another 

lung volume parameter is TLC and its components, such 

as FRC and residual volume (RV). Forced vital capacity, 

a combination of tidal volume, expiratory reserve 

volume (ERV), and inspiratory reserve volume (IRV), is 

measured by spirometry. Another index that can be 

assessed is forced expiration volume in 1 second 

(FEV1), FEV1 and FVC ratio (FEV1/FVC), and forced 

expiratory flow 25% to 75% of FVC (forced expiratory 

flow/FEF 25%-75%).33,34 In addition, spirometry can 

also examine the components of the VC, namely, 

inspiratory capacity and ERV. However, measurement 

should be combined with other methods such as 

plethysmography, gas dilution, or imaging.32 

 

Functional assessment in patients with pleural 

effusion 

Respiratory muscle strength is often determined 

by measuring maximum inspiratory pressure (MIP) or 

PImax and maximum expiratory pressure (MEP) or 

PEmax. These pressures are measured using a Micro 

Respiratory Pressure Meter (MicroRPM) during 

maximal inspiration (Mueller’s maneuver) or expiration 

(Valsalva maneuver) through the mouth. Maximum 

inspiratory pressure measurement is performed on 

residual volume, while MEP is on TLC and sitting. 

Respiratory muscle dysfunction is one of the main 

pathophysiologies caused by PE. However, no study has 

been conducted on respiratory muscle strength in PE 

patients.35 

Cardiopulmonary exercise testing (CPET) is 

considered the gold standard for assessing 

cardiorespiratory fitness because it allows subjective 

assessment of cardiovascular and respiratory responses 

by evaluating the intensity of shortness of breath and leg 

muscle fatigue, as well as objective evaluation of 

cardiovascular response, respiration, and lung 

volume.36,37 In PE patients, CPET is used to assess the 

effect of PE on exercise tolerance and the effect of 

thoracentesis on cardiorespiratory fitness. A study 

evaluating the effect of PE during maximum exercise 

using CPET found that maximum oxygen uptake (VO2 

max) decreased by 43% from baseline, and mean VO2 

max decreased by 37%.31 After therapeutic thoracentesis 

(average 1.6 L), exercise tolerance, maximum workload, 

and VO2 max were increased.31 There is a good 

correlation between drainage and changes in VO2 max, 

but no correlation has been found between the volume of 

fluid expelled and FEV1 or FVC.31  

The impact of PE on functional activities can be 

assessed by assessing the QoL using a short-form 36-

item (SF-36) questionnaire containing mobilization, 

daily life activities, and mental and social conditions.38,39 

No study was found to assess psychological disturbances 

in PE. However, one study assessed sleep quality in PE 

patients using the Pittsburgh Sleep Quality Index.8 The 

Hospital Anxiety and Depression Scale was used to 

detect the presence of anxiety and depression.22 

 

Rehabilitation management in patients with pleural 

effusion 

Pulmonary rehabilitation in PE patients is known 

to accelerate fluid resorption and reduce the duration of 
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drainage, respiratory system disorders, length of stay, 

and the incidence of pulmonary complications.1 Pleural 

effusion patients are usually treated for shortness of 

breath. Shortness of breath can be bothersome. Hence, 

medical intervention or drainage is needed. Impaired 

functions in hospitalized patients include shortness of 

breath, which can be accompanied by coughing and 

chest pain. Other complaints related to underlying 

diseases, impaired mobility, reduced sleep quality, as 

well as anxiety and depression.25 

The goals of inpatient PR management are 

weaning from the ventilator when the patient is admitted 

to the intensive care unit (ICU), returning to 

spontaneous breathing through airway clearance, 

reducing respiratory effort, improving respiratory 

function, and increasing lung inflation. Outpatient PR 

management aims to reduce symptoms, increase 

functional capacity, and increase patient participation.1  

Physical therapy has been suggested as part of PE 

treatment and must be included as soon as possible in 

the management program. Enhancing functional 

capacity and reducing the hazards associated with 

intensive care and bed rest are two of the most 

significant goals of physical therapy in the context of 

hospitalization due to respiratory diseases, including PE. 

Including mobilization and breathing exercises can 

reduce musculoskeletal complications and improve 

respiratory function. Physical therapy interventions that 

induce intrathoracic pressure, such as deep breathing 

and incentive spirometry, may aid drainage and shorten 

the hospital stay.12  

 

Mobilization  

Walking on the first day following lung surgery 

appeared to have certain advantages, such as allowing 

the thoracic drainage tube to be removed sooner. 

Mobilization of patients after thoracic surgery seems to 

positively impact their functional recovery.11 A 

randomized controlled trial involving 104 PE inpatients 

with or without an intercostal drainage tube found that 

adding breathing exercises and mobilization to other 

standard care reduced the severity of PE, as measured by 

blinded chest radiograph assessment.1 These two 

interventions also cut the length of stay by an average of 

12 days.1 

 

Breathing exercise and incentive spirometry 

Lung expansion techniques have been 

recommended as one group of interventions that could 

be utilized to speed up the drainage of a pleural fluid 

collection, reducing the risk of tube drainage problems. 

Its procedures, such as deep breathing, incentive 

spirometry, and positive airway pressure (PAP) 

exercises, are routinely used in drained or non-drained 

PE patients. One study found that most of the chest 

physiotherapists applied deep breathing exercises.11 A 

combination of lung expansion techniques and walking 

was also used.11 

Exercise combined with deep breathing is a low-

cost and simple intervention. Deep breathing appears to 

have a better effect in individuals with cardiac surgeries 

and higher adherence to treatment than incentive 

spirometry.11 A greater improvement in spirometric 

parameters, chest radiographs, and length of hospital 

stay in PE patients given respiratory physical therapy 

than in controls was found in a previous study where 

subjects were given standard physical therapy, pursed-

lip breathing, active expiration, and incentive 

spirometry.12 

 

Positive airway pressure 

Positive airway pressure is a lung expansion 

technique that can help expand the lungs and facilitate 

drainage. It may be administered non-invasively through 

a face mask via non-invasive ventilation (NIV). 

Increased intra-pleural pressure would induce drainage 

and reabsorption of the pleural fluid collection, 

hastening the recovery of respiratory function, allowing 

earlier chest drainage removal, and shortening the length 

of hospital stay.1  

One study found a significant improvement in PE 

size in the intervention group (83.5%) compared with 

the control group after four weeks of treatment with 

continuous PAP (CPAP).13 One year following therapy 

with anti-TB medications, 50% of patients with pleural 

TB develop pleural thickening. Preventing pleural 

fibrosis is one of the goals of TB treatment. Pleural 

fibrosis is thought to be associated with a faster 

reduction in PE volume.13 

The use of intermittent 15 cmH2O CPAP in 

combination with mobilization and respiratory care 

reduces the duration of chest drainage, hospital stay, 

pulmonary problems, antibiotic use, and treatment 

expenses. Compared to CPAP of 4 cmH2O, using 15 

cmH2O did not result in a higher rate of adverse events 

or lower tolerance (without therapeutic effect).1 

Continuous positive airway pressure is typically 

considered a high-tech, hospital-based intervention, yet 

its application requires low-cost equipment. In addition, 

CPAP is widely available in outpatient healthcare units 

and home care settings. Complications associated with 

the use of NIV are rare. Gastric inflation at less than 30 

cmH2O, aspiration of gastric contents, and local 

complications such as skin abrasions from contact with 

the mask and conjunctivitis have all been documented in 

previous investigations.13 These complications are 

preventable and curable.13 Other limitations in using 
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PAP are the lack of familiarity with the technique and 

the risk of broncho-pleural fistula.11 

 

Inspiratory muscle training 

Although there is diaphragmatic dysfunction due 

to fluid accumulation in the pleural cavity, there is 

limited evidence of inspiratory muscle training in 

patients before and after the pleural procedure. There 

was an improvement in ventilation and respiratory 

volume on the side of PE in a study that used diaphragm 

exercises and pharmacological treatment twice a day for 

two weeks.13 

 

Aerobic conditioning  

No study has specifically examined the role of 

aerobic exercise in PE patients. However, there may be a 

developing body of evidence supporting aerobic 

exercise of PR as an essential intervention for patients 

with restrictive lung disease due to lung fibrosis. 

Patients with lung fibrosis must receive tailored 

exercise-based PR programs earlier. A previous study 

recommended that PR must be the primary management 

in patients with ILD of different severities.14  

One systematic review and meta-analysis found 

that PR given through aerobic exercise or combined 

with breathing exercises or IMT led to significant 

improvements in exercise capacity, dyspnea, and health-

related QoL.9 Aerobic and breathing exercises, in 

combination, have a complementary effect on improving 

the dyspnea score. Aerobic exercise combined with IMT 

can be helpful since elevated inspiratory muscle strength 

can enhance the performance of the breathing muscle 

tissue required for ventilation. Increased exercise 

endurance can increase aerobic capacity and reduce 

ventilation load during exercise.9  

Dyspnea scores improved after a combination of 

aerobic and breathing exercises. Improvement in 

symptoms was noted in response to repeated stimulation 

of high ventilation demands during exercise sessions, 

chest expansion during deep breathing exercises, and 

stretching of the chest muscles. These ventilation 

stimulations can contribute to more efficient breathing 

patterns, increased respiratory muscle strength, pleural 

elasticity, and compliance of lung tissue. This 

mechanism also decreases the perception of dyspnea 

after an exercise program. A combination of aerobic and 

breathing exercises improves health-related QoL 

scores.9 

 

SUMMARY 

 

In PE patients, the PR program can improve 

symptoms of dyspnea through mobilization programs 

and lung expansion techniques through deep breathing, 

incentive spirometry, and PAP. Data about the role of 

IMT and aerobic exercise specific to PE were limited. 

Based on the functional impairments found in PE, a PR 

program is needed to improve symptoms and enhance 

pulmonary functions and functional ability before and 

after the removal of pleural fluid. 

 

LIMITATIONS OF THE STUDY 

 

The limitations of this literature review include the 

restricted use of databases, specifically PubMed, 

CINAHL, and Google Scholar, which may lead to 

different results if additional databases were utilized. 

Future reviews are expected to be more comprehensive, 

evaluating relevant clinical studies and presenting 

protocols, outcome measures, and results more 

uniformly, allowing for a deeper analysis of the 

effectiveness of various rehabilitation interventions in 

managing patients with PE. 
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