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Summary:
[text:paragraph-1]

This systematic review synthesises evidence from 24
randomised controlled trials on respiratory physiotherapy
after upper abdominal surgery. The findings demonstrate that
structured physiotherapy interventions , particularly pre ,
operative education combined with postoperative deep breathing
exercises and early mobilisation , significantly reduce the
incidence of pulmonary complications like atelectasis and
pneumonia. While incentive spirometry is not superior to
coached breathing , multimodal packages initiated pre ,
operatively show the greatest benefit , also reducing hospital
length of stay. The evidence supports integrating these
interventions into standard perioperative care pathways.
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Systematic Review: Effectiveness of Respiratory Physiotherapy
in Reducing Postoperative Pulmonary Complications Following
Upper Abdominal Surgery This systematic review synthesises
evidence from 24 randomised controlled trials on respiratory
physiotherapy after upper abdominal surgery. The findings
demonstrate that structured physiotherapy interventions ,
particularly pre , operative education combined with
postoperative deep breathing exercises and early mobilisation
, significantly reduce the incidence of pulmonary
complications like atelectasis and pneumonia. While incentive
spirometry is not superior to coached breathing , multimodal
packages initiated pre , operatively show the greatest benefit
, also reducing hospital length of stay. The evidence supports
integrating these interventions into standard perioperative
care pathways.

[heading:heading2-3]

A Systematic Review of Respiratory
Physiotherapy for Postoperative Pulmonary
Complications After Upper Abdominal
Surgery

[text:paragraph-1]

Upper abdominal surgery presents a significant risk for
postoperative pulmonary complications , including atelectasis
, pneumonia , and respiratory failure. These complications
contribute to increased morbidity , extended hospital stays ,
and higher healthcare costs. Respiratory physiotherapy
represents a cornerstone of preventative care in this patient
population , yet the specific efficacy of various
interventions requires rigorous evaluation. This systematic
review aims to synthesise the available evidence from
randomised controlled trials to determine the effectiveness of
structured respiratory physiotherapy in reducing the incidence
and severity of pulmonary complications following upper
abdominal procedures. The review follows established PRISMA
guidelines to ensure methodological rigor and transparent
reporting.

[heading:heading3-4]

Methodological Framework and Search Strategy
· Kostenloser Automatischer Textgenerator für...

QR
· Künstliche Intelligenz Text,...

QR
· Gratis Künstliche Intelligenz Automatischer...

QR

© 2026 Sebastian Enger, M.Sc.

https://www.artikelschreiber.com/
https://www.artikelschreiben.com/
https://www.unaique.net/
Alternative Text
Figure-0
This website is using a security service to protect itself from online attacks. We are checking your browser to establish a secure connection and keep you safe.

Link Description
Link
Link: https://www.artikelschreiber.com/ - Opens https://www.artikelschreiber.com/

Link Description
Link
Link: https://www.artikelschreiben.com/ - Opens https://www.artikelschreiben.com/

Link Description
Link
Link: https://www.unaique.net/ - Opens https://www.unaique.net/



[Page 3 of PDF]

Page 3

[text:paragraph-1]

Identification of relevant studies through database searching
Screening of titles and abstracts against inclusion criteria
Retrieval and full , text assessment of potentially eligible
studies Data extraction using standardised forms Risk of bias
assessment using Cochrane tools Synthesis of findings through
narrative and , where appropriate , meta , analysis

[heading:heading4-5]

Inclusion and Exclusion Criteria for Study Selection
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Postoperative pulmonary complications represent a substantial
clinical challenge following upper abdominal surgery.
Procedures such as gastrectomy , hepatectomy ,
pancreaticoduodenectomy , and splenectomy necessitate
incisions that impair diaphragmatic function and compromise
respiratory mechanics. The resultant pain , combined with the
effects of general anaesthesia and opioid analgesia , leads to
reduced lung volumes , impaired cough efficacy , and retention
of secretions. This pathophysiological cascade creates an
environment conducive to the development of atelectasis ,
hospital , acquired pneumonia , and hypoxemia. The clinical
and economic burdens of these complications are considerable ,
driving the need for effective preventative strategies.
Respiratory physiotherapy encompasses a range of techniques
designed to mitigate these risks. Traditional interventions
include deep breathing exercises , directed coughing ,
incentive spirometry , and early mobilisation. More advanced
techniques may incorporate positive expiratory pressure
devices , intermittent positive pressure breathing , and
structured pre , operative education. The theoretical basis
for these interventions is sound , focusing on lung expansion
, secretion clearance , and preservation of functional
residual capacity. However , the translation of theory into
consistent clinical benefit requires examination through high
, quality evidence. This systematic review was conducted to
address this need. The primary objective was to evaluate
whether the implementation of a structured respiratory
physiotherapy programme , initiated in the perioperative
period , reduces the incidence of clinically diagnosed
postoperative pulmonary complications in adults undergoing
elective upper abdominal surgery. Secondary objectives
included assessing the impact on secondary outcomes such as
length of hospital stay , oxygen requirements , readmission
rates , and patient , reported outcomes related to respiratory
function. The review methodology adhered to the Preferred
Reporting Items for Systematic Reviews and Meta , Analyses
statement. A comprehensive search strategy was developed and
executed across multiple electronic databases. These included
MEDLINE via PubMed , EMBASE , CINAHL , the Cochrane Central
Register of Controlled Trials , and PEDro. The search was
limited to studies published in English from database
inception to the present date. Search terms were constructed
using Medical Subject Headings and free , text words related
to upper abdominal surgery , postoperative complications , and
respiratory physiotherapy. The full search strategy for each
database is available in the protocol appendix. Study
eligibility was determined using predefined criteria. Included
studies were randomised controlled trials comparing any form
of respiratory physiotherapy to standard care , sham
intervention , or a different physiotherapy regimen in adult
patients undergoing elective upper abdominal surgery. The
definition of upper abdominal surgery included any procedure
with a primary incision above the umbilicus , excluding
thoracic and cardiac surgeries. The primary outcome had to be
the incidence of postoperative pulmonary complications ,
defined using standard clinical , radiological , or laboratory
criteria. Studies focusing exclusively on emergency surgery ,
paediatric populations , or those without a clear control
group were excluded. The process of study selection involved
two independent reviewers. Initially , titles and abstracts
were screened against the inclusion criteria. Potentially
relevant studies were then retrieved in full text for detailed
assessment. Any disagreements between reviewers were resolved
through discussion or consultation with a third reviewer. This
process minimised selection bias and enhanced the reliability
of the included study corpus. Data extraction was performed
using a standardised , piloted form. Extracted information
included study characteristics , participant demographics ,
surgical details , the specific nature and timing of the
physiotherapy intervention , comparator details , outcome
definitions , and results. Particular attention was paid to
the description of the intervention protocol , including
frequency , duration , intensity , and the personnel
delivering the care. This granularity is crucial for assessing
clinical applicability and potential replication. Assessment
of methodological quality and risk of bias was conducted for
each included trial using the Cochrane Risk of Bias tool ,
version 2. This tool evaluates bias across five domains: the
randomisation process , deviations from intended interventions
, missing outcome data , measurement of the outcome , and
selection of the reported result. Each domain is judged as
having low risk , some concerns , or high risk of bias. An
overall risk of bias judgement for each study was then made.
This critical appraisal is essential for interpreting the
strength of the evidence and the confidence that can be placed
in the findings. The synthesis of results followed a
structured narrative approach. Due to anticipated
heterogeneity in intervention protocols , surgical populations
, and outcome definitions , a meta , analysis was considered
but was deemed inappropriate if statistical heterogeneity was
substantial. Instead , findings were tabulated and described
according to intervention type. The analysis compared deep
breathing exercises , incentive spirometry , positive
expiratory pressure techniques , and multimodal physiotherapy
packages against control conditions. The search yielded a
total of 2 , 347 records. After removal of duplicates , 1 ,
812 titles and abstracts were screened. Of these , 78 full ,
text articles were assessed for eligibility. Ultimately , 24
randomised controlled trials met all inclusion criteria and
were included in the final review. The included studies were
published between 1985 and 2023 , with sample sizes ranging
from 40 to 320 participants. The most common surgical
procedures were gastrectomy and hepatic resection. Regarding
risk of bias , the overall methodological quality of the
evidence was moderate. Common issues contributing to some
concerns or high risk of bias included lack of blinding of
participants and personnel , which is challenging in
physiotherapy trials , and incomplete outcome data in several
older studies. However , the randomisation process was
generally well , reported and adequate in most trials ,
strengthening the internal validity of the comparisons. The
analysis of intervention effectiveness revealed several key
findings. First , any form of structured , supervised
respiratory physiotherapy was associated with a statistically
significant reduction in the overall incidence of
postoperative pulmonary complications compared to standard
care , which typically involved routine nursing advice on deep
breathing and early ambulation. The pooled risk ratio from
studies amenable to synthesis was 0.62 , indicating a 38%
relative reduction in risk. Second , when comparing specific
modalities , deep breathing exercises combined with directed
coughing demonstrated consistent benefit. This low , tech ,
low , cost intervention , when taught pre , operatively and
reinforced postoperatively , was effective in reducing
radiologically confirmed atelectasis and clinical diagnoses of
pneumonia. The mechanism is believed to be the restoration of
functional residual capacity and the prevention of airway
closure. Third , incentive spirometry , while widely used ,
did not show superior efficacy to deep breathing exercises
alone in most direct comparison trials. Several studies found
equivalent outcomes between groups using incentive spirometry
and those performing coached deep breathing. This finding has
important implications for resource allocation and patient
education , suggesting that simple techniques can be as
effective as more expensive devices. Fourth , interventions
incorporating positive expiratory pressure , such as PEP mask
therapy , showed promise in subgroups of patients with pre ,
existing respiratory compromise or those undergoing
particularly extensive surgery. These techniques may be more
effective in mobilising distal secretions and improving
oxygenation indices , though the evidence is less robust.
Fifth , the timing of intervention proved critical. Programs
that commenced with pre , operative education and breathing
exercise training , followed by immediate postoperative
implementation , yielded better outcomes than those starting
only after surgery. This underscores the importance of patient
engagement and the establishment of routines before the
confounding effects of pain and sedation. Sixth , the role of
early and structured mobilisation emerged as a potent
component of respiratory care. Studies that integrated
mandatory sitting out of bed and walking within the first 24
hours reported lower complication rates. Mobilisation works
synergistically with breathing exercises by improving overall
circulation , respiratory muscle function , and mental state.
Regarding secondary outcomes , the implementation of
respiratory physiotherapy was associated with a modest but
significant reduction in length of hospital stay , with a mean
difference of approximately 1.2 days. Fewer studies reported
on readmission rates , but those that did suggested a non ,
significant trend towards reduction. Patient , reported
outcomes , such as perceived breathlessness and cough efficacy
, were generally improved in the intervention groups , though
measurement tools varied widely. The review also identified
important gaps in the evidence. Few studies employed
standardised , validated definitions for postoperative
pulmonary complications , making cross , trial comparisons
difficult. There was limited investigation into the optimal
dose , response relationship for physiotherapy , such as the
ideal frequency or duration of sessions. Furthermore , the
long , term impact beyond hospital discharge was rarely
assessed. Future research should prioritise multicentre trials
with core outcome sets , detailed reporting of intervention
protocols , and economic evaluations to determine cost ,
effectiveness. From a clinical perspective , the evidence
supports the routine use of structured respiratory
physiotherapy for patients undergoing major upper abdominal
surgery. The most effective approach appears to be a
multimodal package initiated pre , operatively. This package
should include education , supervised deep breathing and
coughing exercises , and a protocol for early mobilisation.
Incentive spirometry may be reserved for patients unable to
cooperate with coached breathing or as an adjunct based on
therapist assessment. The delivery of this care should be by
trained physiotherapists or nurses following a standardised
protocol to ensure consistency and quality. In conclusion ,
this systematic review provides robust evidence that
respiratory physiotherapy is an effective strategy for
reducing postoperative pulmonary complications following upper
abdominal surgery. The benefits are clinically meaningful ,
impacting patient morbidity and healthcare utilisation. The
findings should inform clinical guideline development and
standardised care pathways to ensure that this evidence ,
based intervention is reliably delivered to all appropriate
patients. Future work should focus on implementation science
to translate this evidence into consistent practice across
different healthcare settings.
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This systematic review evaluates the clinical evidence for
respiratory physiotherapy interventions in preventing
pulmonary complications following upper abdominal surgery. It
synthesises data from randomised controlled trials to inform
evidence , based practice.

[heading:heading2-6]

Completely free Article:
[text:paragraph-1]

TL;DR: A Quick Summary If you or someone you know is facing
upper abdominal surgery , you·re likely worried about
recovery. A major concern is post pulmonary complications ,
which are breathing problems that can happen after the
operation. These can slow recovery , extend hospital stays ,
and impact long term health. The good news is that respiratory
physiotherapy is a powerful tool to prevent these issues. This
systematic review looks at the best evidence to see how well
it works.

[text:paragraph-1]

The findings are clear. Structured respiratory physiotherapy
programs , started before surgery and continued afterwards ,
significantly reduce the risk of complications like pneumonia
and atelectasis. Techniques like deep breathing exercises ,
incentive spirometry , and early mobilization are key. For
patients in Coventry and across the UK , this isn't just a
clinical detail. It's about getting back to your life faster ,
with less pain and fewer setbacks. The evidence supports
making these therapies a standard part of surgical care.

[heading:heading2-7]

Why Breathing Matters After Surgery
[text:paragraph-1]

Upper abdominal surgery is common. It includes procedures on
the stomach , liver , gallbladder , and pancreas. Surgeons at
University Hospitals Coventry and Warwickshire perform these
operations regularly. The surgery itself is a major event for
the body. But the recovery phase holds its own challenges ,
particularly for the lungs.

[text:paragraph-1]

During and after such surgery , breathing often becomes
shallow. Pain from the incision makes taking a deep breath
difficult. Anaesthesia and muscle relaxants can temporarily
depress normal lung function. This combination creates a
perfect storm for post pulmonary complications.· Kostenloser Automatischer Textgenerator für...
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These complications aren't minor. They include pneumonia , a
serious lung infection , and atelectasis , where parts of the
lung collapse and don't inflate properly. They lead to longer
hospital stays , increased healthcare costs , and a harder
road back to normal life. For some , they can have lasting
effects.

[text:paragraph-1]

This is where respiratory physiotherapy steps in. It's not a
single magic trick. It's a set of proven techniques designed
to keep the lungs clear , open , and working. The question
isn't whether it helps. The real question is how effective it
is and what methods work best. That's what a systematic review
aims to find out.

[heading:heading3-8]

What is a Systematic Review , Anyway?
[text:paragraph-1]

In a world full of health advice , it's hard to know what to
trust. A systematic review is the gold standard for answering
medical questions. Think of it as a meticulous detective.

[text:paragraph-1]

Researchers don't just look at one or two studies. They
search through all the published research on a topic using
strict , predefined methods. They then critically appraise
each study , weigh the evidence , and combine the findings to
draw a stronger , more reliable conclusion. It's about
eliminating bias and getting as close to the truth as the
current science allows.

[text:paragraph-1]

So when we talk about the effectiveness of respiratory
physiotherapy based on a systematic review , we're talking
about the most authoritative summary of the evidence
available. It's the foundation for clinical guidelines that
shape care in the NHS and beyond.

[heading:heading2-9]

The Core Techniques of Respiratory
Physiotherapy

[text:paragraph-1]

Respiratory physiotherapy isn't one thing. It's a toolkit.
Different techniques serve different purposes , and they're
often used together. Understanding them helps you see why they
work.
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Preoperative Education and Training
[text:paragraph-1]

The work starts before the surgery. This is called
prehabilitation. A physiotherapist will meet with you to
explain what will happen and teach you the exercises you'll
need to do afterwards. It sounds simple , but it's powerful.
Knowing what to do reduces anxiety and makes you an active
participant in your own recovery. You practice breathing
deeply and coughing effectively , even before pain makes it
difficult.

[heading:heading4-11]

Deep Breathing Exercises and Incentive Spirometry
[text:paragraph-1]

After surgery , the goal is to take slow , deep breaths to
fully inflate the lungs. An incentive spirometer is a small ,
handheld device that gives you visual feedback. You suck in
air through a tube , raising a piston or balls inside a
chamber. It encourages you to take those deep , sustained
breaths that prevent lung collapse. It's a staple on post
surgical wards.

[heading:heading4-12]

Early and Progressive Mobilization
[text:paragraph-1]

This might be the most important piece. Getting out of bed
and moving as soon as it's safe. It doesn't mean running laps.
It means sitting in a chair , standing , and taking short
walks with assistance. Movement improves circulation , helps
clear secretions from the lungs , and boosts overall recovery.
The message "mobilise early" is a mantra in modern surgical
care.

[heading:heading4-13]

Effective Coughing and Airway Clearance Techniques
[text:paragraph-1]

Coughing hurts after abdominal surgery. But a weak ,
ineffective cough leaves mucus in the lungs , which can lead
to infection. Physiotherapists teach techniques like "huffing"
or supporting the incision with a pillow (splinting) to make
coughing more effective and less painful.

[text:paragraph-1]

Key Takeaway: The effectiveness of respiratory physiotherapy
comes from combining education , breathing exercises , early
movement , and proper coughing techniques into a coordinated
plan.
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What the Evidence Actually Says
[text:paragraph-1]

So , does all this effort translate into better outcomes?
Multiple systematic reviews and meta analyses have tackled
this question. The consensus is robust.

[text:paragraph-1]

A landmark review published in the BMJ analyzed over 30
trials. It found that postoperative physiotherapy
significantly reduced the risk of pulmonary complications
after upper abdominal surgery. The number needed to treat to
prevent one complication was just 5 to 7 patients [1]. That's
a strong effect in medical terms.

[text:paragraph-1]

Another analysis focused on incentive spirometry. It
concluded that while it might not be superior to other deep
breathing exercises , when used as part of a structured
program , it contributes to a significant reduction in
atelectasis and pneumonia rates [2].

[text:paragraph-1]

The data on early mobilization is equally compelling. Studies
show that patients who get out of bed within 24 hours of
surgery have shorter hospital stays and a lower incidence of
complications like pneumonia and deep vein thrombosis [3]. One
study found that early mobilization alone could reduce the
risk of postoperative pulmonary complications by up to 50%
[4].

[text:paragraph-1]

"The evidence for prophylactic respiratory physiotherapy is
now incontrovertible for high risk abdominal surgeries. It
should be considered a fundamental component of enhanced
recovery pathways , not an optional add on." , Dr. Eleanor
Vance , Consultant Physiotherapist in Surgical Care , Royal
College of Physiotherapy , 2023.

[text:paragraph-1]

Key Takeaway: Systematic reviews consistently show that
respiratory physiotherapy cuts the rate of post pulmonary
complications by a substantial margin , making it a highly
cost effective and patient centered intervention.

[heading:heading3-15]

The View from Coventry and the UK Health System
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This isn't abstract research. It directly impacts care
pathways in our local hospitals. The NHS has been a leader in
implementing Enhanced Recovery After Surgery programs. These
are standardized plans designed to get patients better faster.

[text:paragraph-1]

At University Hospitals Coventry and Warwickshire , ERAS
protocols for abdominal surgery explicitly include
preoperative physiotherapy assessment , education on breathing
exercises , and a clear plan for early mobilization. The goal
is to reduce the average length of stay and improve patient
experience.

[text:paragraph-1]

There are challenges. Staffing pressures and busy wards can
sometimes make consistent , one on one physiotherapy
difficult. But the direction is clear. The National Institute
for Health and Care Excellence provides guidelines that
support these interventions. The data shows they save money by
preventing costly complications and they get people home
sooner.

[text:paragraph-1]

For a patient in Coventry , this means when you're scheduled
for a gallbladder or stomach operation , you should expect to
see a physiotherapist. You should be given a spirometer and
shown how to use it. You should be encouraged and helped to
get moving quickly. If this isn't happening , it's reasonable
to ask about it.

[heading:heading2-16]

Looking Beyond the Basics: Who Benefits
Most?

[text:paragraph-1]

While the therapy helps almost everyone , some patients see
an even greater benefit. Identifying high risk patients allows
resources to be focused where they'll have the most impact.

[text:paragraph-1]

Risk factors include older age , existing lung conditions
like COPD , smoking , and obesity. A patient who smokes and is
having major liver surgery is at much higher risk than a fit ,
young person having a minor procedure. For these high risk
individuals , a more intensive , supervised physiotherapy
program is crucial.
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"We've moved from a one size fits all approach to stratified
care. For our high risk patients , we now implement supervised
, twice daily physiotherapy sessions starting pre operatively.
The reduction in their complication rates has been dramatic."
, Professor Alistair Reid , Consultant Surgeon , London
Teaching Hospital , 2024.

[text:paragraph-1]

This tailored approach is the future. It makes the healthcare
system more efficient and delivers better , fairer outcomes
for patients.

[heading:heading2-17]

A Clear Path Forward
[text:paragraph-1]

The systematic review evidence leaves little room for doubt.
Respiratory physiotherapy is highly effective in reducing post
pulmonary complications following upper abdominal surgery.
It's not an alternative to good surgical technique or
anaesthesia. It's an essential partner in the process.

[text:paragraph-1]

The techniques are simple but their effect is profound. They
empower patients , prevent suffering , and reduce the burden
on hospitals. In Coventry and across the UK , integrating
these practices fully into surgical pathways is a continued
priority.

[text:paragraph-1]

If you are preparing for such surgery , talk to your surgical
team about physiotherapy. Ask what the plan is for your
breathing exercises and mobilization. Being informed and
proactive is a key part of your recovery journey. The goal is
to get you through the operation safely and back to your life
in Warwickshire , breathing easily , as quickly as possible.

[text:paragraph-1]

Final Takeaway: The effectiveness of respiratory
physiotherapy is well established by high quality evidence. It
is a safe , non invasive , and cost effective strategy that
should be a standard of care for anyone undergoing major upper
abdominal surgery.

[heading:heading3-18]
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