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Physical therapy treatment interventions and the effects thereof on 
clinical outcomes when addressing intra-pleural abnormalities in patients 
with trauma: protocol for a systematic review

Jocelyn Kirsty Finn and Ronel Roos 

Department of Physiotherapy, University of the Witwatersrand, Johannesburg, Gauteng, South Africa 

ABSTRACT 
Background: Patients who sustain chest wall trauma e.g. blunt or penetrating are at increased 
risk of developing musculoskeletal and pulmonary dysfunction. Physical therapy services are often 
included during hospital stays to assist with patient outcomes such as lung expansion, increasing 
oxygenation, pain management, optimization of joint range of motion and early mobility.
Objectives: This protocol describes the proposed systematic review that aims to determine the 
physical therapy treatment interventions and the effects thereof on clinical outcomes when used 
in the management of adult patients with intra-pleural abnormalities following chest wall trauma.
Methods: The research team will conduct an effectiveness systematic review using the PICO 
approach. A three-step search strategy of seven databases will be undertaken: Pubmed, 
CINAHIL Plus, The Cochrane Library, Physiotherapy Evidence Database (PEDro), Scopus, Science 
Direct and Google Scholar from conception of the databases. No limitations will be placed on 
language. The inclusion criteria are publications that focus on adults who sustained chest wall 
trauma, who had a diagnosis of an intra-pleural abnormality and managed with an intra-pleural 
drain, and who received physical therapy interventions during their stay in an acute care hos
pital. If participants had diagnoses that limit ambulation, such publications will not be included 
in the review. Two independent reviewers will do the critical appraisal and data extraction.
Results: Results are unknown.
Conclusions: This review will contribute to the understanding of physical therapy offered to 
patients and the clinical outcomes achieved when used in the management of adult 
patients with intra-pleural abnormalities following chest wall trauma.
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Introduction

Trauma, in the form of road traffic accidents and 
interpersonal violence, contributes significantly to 
the global burden of diseases [1]. Road traffic acci
dents ranked the highest cause of disability-adjusted 
life-years in adolescents and adults (10 to 24 and 25 
to 49 age groups) in the Global Burden of Disease 
Study [1]. According to Ludwig and Koryllos, 
approximately two-thirds of patients who sustain a 
traumatic event will have a degree of chest wall 
injury [2]. Thoracic trauma can be divided into two 
categories being that of blunt and penetrating chest 
wall injuries [2]. Blunt chest trauma is most often 
managed conservatively with few cases requiring 
surgical correction [2]. Blunt chest trauma carries a 
high risk of morbidity and mortality if not treated 
[3]. Some authors report that penetrating chest wall 
trauma has a higher mortality rate compared to 

blunt chest wall trauma due to victims not reaching 
the hospital in time for emergency care [4].

Chest wall trauma, regardless of the mechanism 
of injury, has combined physiological effects on the 
respiratory and cardiovascular functions of the body 
resulting in hypoxia, hypovolemia and reduced car
diac output. Life-threatening injuries include pneu
mothoraces and haemothoraces, of which 85% of 
cases will require chest tube insertion to drain the 
intra-pleural abnormality [4]. If surgical intervention 
is not needed, examples of conservative treatment 
interventions are appropriate airway assessment, 
adequate oxygen supplementation, insertion of chest 
tubes, fluid resuscitation, pulmonary hygiene, and 
effective pain control [5]. Further monitoring of 
vital signs, review of the mechanism of injury, con
sideration of patient complaints and general clinical 
presentation are essential in the first 48 to 72 h 
post-injury to reduce any risk of complications that 
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may arise [5]. Physical therapists play a vital role in 
assisting with pulmonary hygiene by using techni
ques that aid in ensuring adequate humidification of 
the lung airways, mobilizing and removing retained 
secretions, enhancing cough effort, and improving 
oxygenation by influencing lung volumes and lung 
compliance [6].

Patients following chest wall trauma are at risk of 
developing secondary complications such as pneu
monia [7]. Patients often splint their thorax when 
breathing, in an attempt to lessen pain, thereby 
making ventilation less optimal [7]. In addition, 
intercostal muscle strain, leading to pain and muscle 
spasm, is common in patients with intra-pleural 
abnormalities following the insertion of a chest 
tube, further limiting ventilation [8].

Physical therapy, in many parts of the world, is 
considered integral to effective patient management 
during admission to an acute care hospital following 
a traumatic event. In a recent multi-national study 
physical therapists reported that their practice, when 
managing a patient who sustained chest wall 
trauma, includes active coughing, optimal body 
positioning, deep breathing exercises and early 
mobilization [6]. In some contexts, rehabilitation 
activities such as mobilization, advice on deep 
breathing exercises and education on supported 
coughing are implemented by other healthcare prac
titioners, e.g. nurses, respiratory therapists or med
ical doctors. Said practitioners may also reinforce 
treatment suggestions following initial treatment by 
a physical therapist in other contexts.

Physical therapy is an integral part of the man
agement of patients with intra-pleural abnormalities. 
Interventions including deep breathing exercises, the 
use of incentive spirometry, upper and lower limb 
exercises, and walking are supported by the litera
ture [9]. Early interventions can reduce the length 
of time that chest tube drainage is needed [10]. It 
lessens the prevalence of temperature spikes in 
patients and may result in shorter hospital lengths 
of stay [10]. Early interventions could potentially 
influence healthcare costs as reported by Senekal 
and Eales [10]. The benefits of adding 30 min of 
breathing at a constant positive airway pressure of 
15 cm of water with a mask three times a day were 
highlighted by dos Santos et al. [11]. The authors 
found that the intervention group had shorter time 
needed for chest tube drainage, spent less time in 
the hospital, had less incidence of pneumonia, and 
less antibiotic use subsequently influencing the cost 
of care [11]. A rehabilitation program consisting of 
deep breathing exercises, active shoulder and trunk 
range of motion exercises (within limits of pain) 
and walking done three times a day was considered 

acceptable and tolerable by patients who sustained 
blunt chest trauma [12].

The purpose of this proposed systematic review is 
to collate the available published literature regarding 
the specific physical therapy treatment interventions 
used during acute care management of adult 
patients with intra-pleural abnormalities caused by 
chest trauma and evaluate clinical outcomes. The 
inclusion of a meta-analysis will be dependent on 
the findings from the literature review. A search was 
conducted in the Cochrane Library of Systematic 
Reviews, JBI Evidence Synthesis, Pubmed, Google 
Scholar and National Institute for Health Research’s 
International Prospective Register for Systematic 
Reviews to determine whether a review of the litera
ture related to the topic of interest have been pub
lished before. Such a review was not identified 
during the specific search.

Material and methods

An effectiveness systematic review using the popula
tion, intervention, comparator, outcomes (PICO) 
approach will be conducted [13]. The systematic 
review will follow the Joanna Briggs Institute’s (JBI) 
methodology for systematic reviews of effectiveness 
[13]. The protocol was registered on International 
Prospective Register of Systematic Reviews 
[PROSPERO] and received the following reference 
number: CD42022290493.

Inclusion criteria

Population/participants
This review will consider all articles and publica
tions that include adult patients aged 18 years or 
older. Studies will be considered for inclusion if 
patients were admitted to an acute care setting (cas
ualty, intensive care unit, high care unit or ward) 
where they were clinically diagnosed with an intra- 
pleural abnormality as a result of chest wall trauma 
(blunt and penetrating), namely pneumothorax, hae
mothorax or a combination of both.

Studies will be excluded if patients had a medical 
diagnosis that would limit any physical function 
such as lower limb fractures, a traumatic brain 
injury, vertebral fractures, spinal cord injury and 
patients that are mechanically ventilated. Studies 
will also be excluded with patients who sustained 
rib fractures following a traumatic incident, are 
pregnant, suffer any psychiatric illness or have cra
nial surgeries.

Intervention(s)
This review will consider all current physiotherapy/ 
physical therapy treatment interventions established 
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by existing literature for the treatment and manage
ment of intra-pleural abnormalities such as, but not 
limited to incentive spirometry, positive expiratory 
pressure devices, mobilization, range of motion 
exercises and respiratory physiotherapy techniques.

Comparator(s)
This review will consider studies with an active 
comparison (i.e. an alternative intervention group 
where a different intervention is included).

Outcomes
This review will consider studies that report on the 
following outcomes:

i. Primary outcomes: pain; respiratory parameters 
e.g., oxygenation, lung volumes, cough effective
ness etc.; exercise capacity; shoulder and trunk 
range of motion.

ii. Secondary outcomes: rate of infection e.g., 
respiratory or surgical site; fluid drainage vol
ume from intra-pleural drain or tube thoracot
omy; hospital length of stay.

Types of studies
Quantitative articles that meet the inclusion criteria 
as stated below will be included in the review, i.e. 
randomized control trials reported as peer-reviewed 
manuscripts, quasi-experimental studies, case stud
ies, case-control studies, cohort studies and analyt
ical observational studies will all be considered and 
reviewed accordingly. The wide range of study 
designs chosen for this effective systematic review is 
supported by the JBI Methodology [13].

Search strategy

Using the JBI-approved process the aim will be to 
collate published and unpublished literature written 
in all languages. Google Translate will be used to 
translate articles published in languages other than 
English. Forward-back translation of articles will be 
done to review the accuracy of the translation out
put retrieved from Google Translate. An initial 
search will be conducted in Pubmed to assess the 
terms in the titles and abstracts using keywords 
such as ‘Physiotherap� OR Physical Therap�’ AND 
‘Intra-Pleural Abnormalit�’ AND ‘Chest Wall 
Trauma’, according to the inclusion/exclusion crite
ria to determine literature available. A wider search 
will then be conducted in search engines with a spe
cific focus on article titles and keywords. All articles 
meeting the criteria outlined by the review will then 
be reviewed and if titles of articles meet the criteria 
the abstract will then be considered. Should the 
abstract contain relevant information the article will 

then be included and reviewed according to the 
review criteria. Finally, the reference list of sourced 
articles will be reviewed to identify additional stud
ies for inclusion. The proposed electronic databases 
are Pubmed, CINAHIL Plus, The Cochrane Library, 
Physiotherapy Evidence Database (PEDro), Scopus, 
Science Direct and Google Scholar.

Study selection

Following the search, all identified citations will be 
collated and uploaded into Mendeley VX.X 
(Mendeley Ltd., Elsevier, Netherlands) Reference 
Manager and duplicates removed. Following a pilot 
test, titles and abstracts will then be screened by two 
reviewers for assessment against the inclusion crite
ria for the review. The reviewers will assess the 
abstracts independently and then meet to discuss 
their conclusions with regards to whether the full- 
text articles should be retrieved. Potentially relevant 
studies will be retrieved in full and their citation 
details imported into the JBI System for the Unified 
Management, Assessment, and Review of 
Information (JBI SUMARI; JBI, Adelaide, Australia) 
[14]. The full text of selected citations will be 
assessed in detail against the inclusion criteria by 
the two reviewers, independently and they will then 
meet to discuss their decisions following the full- 
text review. Reasons for exclusion of full-text studies 
that do not meet the inclusion criteria will be 
recorded and reported in the systematic review. Any 
disagreements that arise between the reviewers at 
each stage of the study selection process will be 
resolved through discussion or with a third 
reviewer. The results of the search and study selec
tion and inclusion process will be reported in full in 
the final systematic review and presented in a 
Preferred Reporting Items for Systematic Reviews 
and Meta-analyses (PRISMA) flow diagram [15].

Assessment of methodological quality

Research articles chosen for review in this study will 
be assessed by two reviewers regarding the meth
odological quality before they are included using the 
standardized appraisal instruments from JBI 
SUMARI [14]. Authors of papers will be contacted 
to request missing or additional data for clarifica
tion, where required. Any disagreements that arise 
between the reviewers will be resolved through dis
cussion or with a third reviewer.

Data extraction

The study will make use of two reviewers who will 
independently extract data from the articles that will 
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be included in the review using the JBI SUMARI 
tool. A pilot study will be carried out initially for 
quality assurance purposes. The pilot study will 
involve the reviewers independently performing data 
extraction from the first few articles. A meeting to 
discuss their findings will then take place to deter
mine if their respective extraction findings met the 
study question and purpose. Data extraction will 
then continue should the method be deemed effect
ive and efficient. A PRISMA flow diagram will be 
used to show the number of articles that were 
reviewed and which met the review inclusion and 
exclusion criteria [15].

Data synthesis

Quantitative data will be utilized and collated using 
statistical meta-analysis. Once articles have been 
reviewed, the results will be pooled according to 
treatment modalities and impairments established. 
Effect sizes expressed as odds ratio (for categorical 
data) and weighted mean differences (continuous 
data) and their 95% confidence intervals will be cal
culated for analysis. A random or fixed effects statis
tical model will be utilized for meta-analysis [16]. 
Heterogeneity, via forest plots, will be assessed using 
the results of the I2 test, Chi-square test and Tau- 
squared (for random effects model meta-analysis) 
and will be used to assess and explore subgroup cat
egories that are identified [13]. Articles that are 
unable to be pooled together for meta-analysis will 
be provided with a narrative synthesis.

Assessing certainty in the findings

The Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE) approach 
for grading the certainty of evidence will be fol
lowed and a Summary of Findings (SoF) will be cre
ated using GRADEpro Guideline Development Tool 
(GDT). This process will be undertaken by the same 
two reviewers. Authors of papers will be contacted 
to request missing or additional data for clarifica
tion, where required. The SoF will present the fol
lowing information where appropriate: absolute 
risks for the treatment and control, estimates of 
relative risk, and a ranking of the quality of the evi
dence based on the risk of bias, directness, hetero
geneity, precision and risk of publication bias of the 
review results. It is proposed that the outcomes in 
the SoF table are: Pain; Respiratory parameters e.g. 
oxygenation, lung volumes, cough effectiveness etc.; 
Exercise capacity; Shoulder and trunk range of 
motion; Rate of infection e.g. respiratory or surgical 
site; Fluid drainage volume from intra-pleural drain 
or tube thoracotomy; Hospital length of stay.

Results

The results are still to be determined.

Discussion

Intra-pleural abnormalities following chest wall 
trauma is common. The occurrence of a pneumo
thorax or haemothorax is 6.7% in patients who did 
not sustain rib fractures and the severity of intra- 
pleural abnormalities increases with the addition of 
rib fracture injuries [5]. The functional ability of 
patients can be severely limited due to impairments 
consisting of insufficient ability to expand the lung, 
a poor cough effort, impaired gas exchange and 
poor oxygenation [17]. These patients are therefore 
at high risk of developing secondary chest complica
tions such as pneumonia in addition to limitations 
in physical activity. An interdisciplinary team 
approach is important for optimal management as a 
means of improving patient outcomes [5]. Physical 
therapy is important to optimize patients’ rehabilita
tion outcomes [6,17,18]. Including physical therapy 
as part of the treatment for patients with intra-pleu
ral abnormalities can reduce the length of time that 
chest drainage is required, lessen the incidence of 
pneumonia, lessen the need for antibiotic use and 
reduce hospital length of stay [9–12]. This proposed 
systematic review will contribute to the understand
ing of physical therapy services offered to adults 
with intra-pleural abnormalities who sustained chest 
wall trauma.

Acknowledgments

This systematic review contributes towards an MSc 
degree.

Author contributions

JKF: conceptualization of systematic review, writing of 
manuscript. The author will be responsible for data col
lection and analysis when conducting the review.

RR: conceptualization of systematic review, writing of 
the manuscript, submission of manuscript. The author 
will assist with data collection and analysis during the 
review.

Disclosure statement

The authors have nothing further to declare.

Funding

National Research Foundation Grant funding (Grant 
number: TTK190318423762) of the second author will 
assist with purchasing article/s if so needed when execut
ing the systematic review and funded the first author’s 
training related to SUMARI.

208 J. K. FINN AND R. ROOS



ORCID

Jocelyn Kirsty Finn http://orcid.org/0000-0002-2140- 
005X 
Ronel Roos http://orcid.org/0000-0001-5254-0875 

References

01. GBD 2019 Risk Factors Collaborators. The Global bur
den of 87 risk factors in 204 countries and territories, 
1990-2019: a systematic analysis for the Global Burden 
of Disease Study 2019. Lancet. 2020;396(10258):1223– 
1249. doi: 10.1016/S0140-6736(20)30752-2.

02. Ludwig C, Koryllos A. Management of chest trauma. J 
Thorac Dis. 2017;9(Suppl 3):S172–S177. doi: 10.21037/ 
jtd.2017.03.52.

03. Unsworth A, Curtis K, Asha SE. Treatments for blunt 
chest trauma and their impact on patient outcomes and 
health service delivery. Scand J Trauma Resusc Emerg 
Med. 2015;23(1):17. (doi: 10.1186/s13049-015-0091-5.

04. Bertoglio P, Guerrera F, Viti A, et al. Chest drain and 
thoracotomy for chest trauma. J Thorac Dis. 2019; 
11(Suppl 2):S186–S191. doi: 10.21037/jtd.2019.01.53.

05. Dogrul BN, Kiliccalan I, Asci ES, et al. Blunt trauma 
related chest wall and pulmonary injuries: an over
view. Chin J Traumatol. 2020;23(3):125–138. doi: 10. 
1016/j.cjtee.2020.04.003.

06. Van Aswegen H, Reeve J, Beach L, et al. Physiotherapy 
management of patients with major chest trauma: 
results from a global survey. Trauma. 2020;22(2):133– 
141. doi: 10.1177/1460408619850918.

07. Curtis K, Asha SE, Unsworth A, et al. An early activa
tion protocol for isolation blunt chest injury improves 
outcomes, a retrospective cohort study. Australas 
Emerg Nurs J. 2016;19(3):127–132. doi: 10.1016/j.aenj. 
2016.06.002.

08. Sabherwal PK, Sahasrabudhe P, Shyam A, et al. Immediate 
effect of proprioceptive neuromuscular facilitation on 
chest mobility, pain and range of motion of thorax in 
patients with intercostal drainage: a randomized control 
trial. Indian J Chest Dis Allied Sci. 2021;63:131–135.

09. Valenza-Demet G, Valenza MC, Cabrera-Martos I, et al. 
The effects of a physiotherapy programme on patients 

with a pleural effusion: a randomized controlled trial. 
Clin Rehabil. 2014;28(11):1087–1095. doi: 10.1177/ 
0269215514530579.

10. Senekal M, Eales C. The optimal therapeutic approach 
to penetrating stab wounds of the chest. SAJP. 1994; 
50(2):29–36.

11. Dos Santos EDC, Da Silva JDS, Filho M, et al. Adding 
positive airway pressure to mobilization and respira
tory techniques hastens pleural drainage: a random
ized trial. J Physiother. 2020;66(1):19–26. doi: 10.1016/ 
j.jphys.2019.11.006.

12. Battle C, O’Neill C, Toghill H, et al. Early exercise in 
blunt chest wall trauma: a feasibility trial (ELECT 
Trial). Emerg Med J. 2021;38(7):501–503. doi: 10. 
1136/emermed-2020-209608.

13. Tufanaru C, Munn Z, Aromataris E, et al. Chapter 3: 
systematic reviews of effectiveness. In: Aromataris E, 
Munn Z, editors. JBI Manual for Evidence Synthesis. 
JBI; 2020. Available from https://synthesismanual.jbi. 
global.

14. Munn Z, Aromataris E, Tufanaru C, et al. The develop
ment of software to support multiple systematic review 
types: the Joanna Briggs Institute System for the Unified 
Management, Assessment and Review of Information 
(JBI SUMARI). Int J Evid Based Healthc. 2018;17(1): 
36–43. doi: 10.1097/XEB.0000000000000152.

15. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 
2020 statement: an updated guideline for reporting sys
tematic reviews. BMJ. 2021;371(71):1–9.

16. Tufanaru C, Munn Z, Stephenson M, et al. Fixed or 
random effects meta-analysis? Common methodo
logical issues in systematic reviews of effectiveness. 
Int J Evid Based Healthc. 2015;13(3):196–207. doi: 10. 
1097/XEB.0000000000000065.

17. Van Aswegen H. Physiotherapy management of patients 
with trunk trauma: a state-of-the-art review. SAJP. 2020; 
76(1):a1406.

18. Weinberg B, Roos R, Van Aswegen H. Effectiveness 
of non-pharmacological therapeutic interventions on 
pain and physical function in adults with rib fractures 
during acute care: a systematic review and meta-ana
lysis. SAJP. 2022;78(1):a1764.

PHYSICAL THERAPY REVIEWS 209

https://doi.org/10.1016/S0140-6736(20)30752-2
https://doi.org/10.21037/jtd.2017.03.52
https://doi.org/10.21037/jtd.2017.03.52
https://doi.org/10.1186/s13049-015-0091-5
https://doi.org/10.21037/jtd.2019.01.53
https://doi.org/10.1016/j.cjtee.2020.04.003
https://doi.org/10.1016/j.cjtee.2020.04.003
https://doi.org/10.1177/1460408619850918
https://doi.org/10.1016/j.aenj.2016.06.002
https://doi.org/10.1016/j.aenj.2016.06.002
https://doi.org/10.1177/0269215514530579
https://doi.org/10.1177/0269215514530579
https://doi.org/10.1016/j.jphys.2019.11.006
https://doi.org/10.1016/j.jphys.2019.11.006
https://doi.org/10.1136/emermed-2020-209608
https://doi.org/10.1136/emermed-2020-209608
https://synthesismanual.jbi.global
https://synthesismanual.jbi.global
https://doi.org/10.1097/XEB.0000000000000152
https://doi.org/10.1097/XEB.0000000000000065
https://doi.org/10.1097/XEB.0000000000000065

	Physical therapy treatment interventions and the effects thereof on clinical outcomes when addressing intra-pleural abnormalities in patients with trauma: protocol for a systematic review
	Abstract
	Introduction
	Material and methods
	Inclusion criteria
	Population/participants
	Intervention(s)
	Comparator(s)
	Outcomes
	Types of studies

	Search strategy
	Study selection
	Assessment of methodological quality
	Data extraction
	Data synthesis
	Assessing certainty in the findings

	Results
	Discussion
	Acknowledgments
	Author contributions
	Disclosure statement
	Funding
	Orcid
	References


