International Journal of Multidisciplinary Innovation and Research Methodology (IJMIRM)
ISSN: 2960-2068, Volume 4, Issue 2, April-June, 2025, Available online at: https://ijjmirm.com

Functional Recovery in Orthopaedic Conditions:
Role of Physiotherapy

Sharick Shamsi', Shabana Khan?, Walaa M. Moslem?®, Ibrahim Abdulrahman Alwesaly”,
Abdullatif Alshabeeb®

'Senior Physical Therapist, John Hopkines Aramco Healthcare, Daharan, KSA
“Physical Therapy Specialist, PSMMC, Riyadh KSA
%Senior Physical Therapist PSMMC, Riyadh KSA
*Physical Therapist Specialist, John Hopkines Aramco Healthcare, Daharan, KSA
*Physical Therapist, Hopkines Aramco Healthcare, Daharan, KSA

ABSTRACT

In this abstract, we seek to demonstrate the importance of physiotherapy in orthopaedic revolutionised treatment of
orthopaedic disorders, treatment of functional recovery. Orthopaedic pathologies including fractures, joint
replacements, or degenerative musculoskeletal diseases that may be prevalent in elderly populations impact mobility
and quality of life very significantly. Physiotherapy is an important component of rehabilitation that facilitates
reparative processes in tissues, increases range of motion, reduces pain and even enhances strength and balance and
its effects contribute significantly to restoring function. This review outlines the diverse role of physiotherapy at
various times in orthopaedic rehabilitation spanning the continuum of care from inpatient rehabilitation through to
outpatient management and maintenance of function over the long term. It examines evidence-based practices such
as manual therapy, therapeutic exercise, neuromuscular re-education and patient education in terms of their
effectiveness for the management of headaches. This includes mobilization as soon as possible and tailored
rehabilitation approaches, which focus on interdisciplinary rehabilitation strategies aimed at best possible outcomes.
Other new directions such as technology-assisted interventions and the use of patient-reported outcome measures
are also discussed that highlight the changing landscape of the physiotherapy role in musculoskeletal care.
Physiotherapy is an important intervention that helps regain function, encourages independent mobility and
prevents the risk of developing long-term disabilities for people with orthopaedic conditions.
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INTRODUCTION

Orthopaedic disorders are diseases or conditions of the bones, joints, muscles, tendons, and ligaments. Disorders resulting
from trauma, degenerative processes and surgical procedures can lead to significant loss of thoroughness, lack of functional
independence and improvement of life quality. The global burden of musculoskeletal conditions is increasing, along with
the demand for orthopaedic surgeries such as joint replacements and fracture fixations, which is justified to necessitate
optimized rehabilitation higher than ever (Aligned Orthopedic Partners, n.d.).

Rehabilitation is considered to be essential for the improvement not only of physical deficiencies but also for recapturing
functional autonomy. Physiotherapists are directly involved in this process with specific interventions including pain relief,
joint mobilization, strengthening of muscles around the joints and gait retraining. Orthopaedic rehabilitation is necessarily
a multidisciplinary process, and physiotherapy is often viewed as one of its major components that has a substantial role in
physical recovery and patient-centered outcomes (Mid-America Orthopedics, n.d.).

The purpose of this review is to provide an insight not only on the effect of physiotherapy on common orthopaedic
conditions. It focuses on best practice, evidence-based interventions through the acute, subacute and chronic phases of
rehabilitation and discusses novel approaches consistent with individualized, patient-centred care.

The results could have important implications for clinicians, researchers, and healthcare stakeholders who are interested in
progress and recovery across the spectrum of functional outcomes and rehabilitation and the scope and potential impact of
physiotherapy practice in orthopaedic recovery (Khan et al., 2022)..
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METHODOLOGY

The aim of this narrative review was to synthesise the evidence from the existing literature on physiotherapy in functional
recovery of orthopaedic patients. Due to the wide range and heterogeneity of studies found, a narrative approach was
appropriate to facilitate collecting qualitative, and quantitative findings, provision of credible contextual analysis, and
identification of common emerging themes across the body of evidence (Greenhalgh et al., 2018).

Literature Search Strategy

A systematic and wide search of literature using electronic databases (PubMed, Scopus, ScienceDirect, Google Scholar and
etc.) To capture contemporary research and recent clinical advancements, the search included publications published
between January 2010 and March 2024. Both MeSH terms and free-text keywords were used (Page et al., 2021). Specific
terms searched included "physiotherapy" OR "physical therapy" OR "orthopaedic rehabilitation" OR "functional recovery"
OR "musculoskeletal disorders” OR "post operative rehabilitation” OR "fracture” OR "joint replacement” OR "treatment
outcome" (Booth et al., 2016).

The search was further refined using Boolean operators and truncation tactics. Hand-searching of reference lists from key
articles and relevant systematic reviews identified additional studies not captured in database searches.

Study Selection Inclusion and Exclusion Criteria

The inclusion criteria were:

English-language, peer-reviewed articles

Adult-level studies (=18 y old) in human specimens

Studies that assess physiotherapy in the treatment of orthopaedic injury

Articles reflecting demonstrable functional or clinical endpoint

Eligible study designs were any randomized controlled trials (RCTs); cohort, case-control, systematic review, or meta-
analysis; of observational studies. Preferentially selected, high quality, adequately powered studies with strong
methodology (Moher et al., 2009).

Exclusion criteria included:

Investigations on child populations or animal models

Non-orthopaedic rehabilitation related articles or physiotherapy intervention

Avrticles without primary data: Editorials, Opinion pieces, and other publications

Methodological shortcomings and missing data, leading to high risk of bias

Data Extraction and Synthesis

After selection, relevant data were extracted and classified according to the following themes:

Example orthopaedic condition (e.g., osteoarthritis, fracture, spinal disorders, postoperative)

Acute, subacute, and chronic rehabilitation phase

Input: Physiotherapy modality (e.g., therapeutic exercise, manual therapy, electrotherapy or neuromuscular re-education)

Any assessed outcome, such as pain relief, motion range, gait measures, muscle power, and functional status as reported by
the patient
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The data extracted were subsequently synthesised narratively to permit qualitative conclusions to be drawn and to highlight
key trends, evidence gaps and clinical implications (Popay et al., 2006).

RESULTS

Sixty-nine separate articles yielded 89 eligible studies for inclusion in this review. This included a total of 41 randomised
controlled trials (RCTSs), 18 cohort studies, 10 case—control studies and 20 systematic reviews/meta-analyses. Results were
grouped thematically according to initial orthopaedic condition, stage of rehabilitation, and physiotherapy modality.

Joint Surgeries and Rehabilitation

Higgins et al. Physiotherapy plays a key role in recovery from total knee replacement (TKR) & total hip replacement
(THR). Results Early mobilization, range of motion (ROM) exercises, and progressive resistance training interventions
translated to reduced pain, normal ambulation, and improved functional outcomes, with WOMAC and Harris Hip Scores.

Zhang et al. When mild-intensity physiotherapy began on postoperative day one, compared to standard care, quadriceps
strength at week six was increased by 45% in TKR patients (n=101) (p < 0.01)(Hudak et al (2022)).

Lin et al. Diong et al. meta-analysed the available data and found that supervised physiotherapy performed in outpatient
settings was significantly better in both gait and sit-to-stand performance as well as stair climbing when compared to home-
based protocols.

Fracture Rehabilitation

In instances of upper and lower limb fractures, early mobilisation and strengthening programs were important parts of
recovery that allowed for loss of independence with activities of daily living to be regained faster and with less joint
stiffness and muscle atrophy (Hoffmann et al., 2020).

In a multicenter cohort study (Nguyen et al., 2023), patients with distal radius fractures who commenced physiotherapy
within a week of cast removal had significantly increased grip strength and ROM at three months compared with delayed
intervention.

Hoffmann et al. In an article by Campbell et al., (2020) as part of a systematic review, when performed in the context of
consistent physiotherapy adherence, this led to individualized rehabilitation programs that improved rehabilitation results in
more than 75% of tibial and femoral fractures.

Spinal Disorders

Core stabilization exercises, manual therapy, and multimodal physical therapy methods are effective for chronic low back
pain (CLBP) and cervical spine disorders. Numerous RCTs documented improvements in pain (Visual Analogue Scale) and
function (Oswestry Disability Index).

An exemplary Randomized Controlled Trial (RCT) by Ramirez et al. Manual therapy + supervised exercise beats
pharmacological treatment — After 12 weeks there was a 38% lower DS (disability score) compared with the
pharmacological treatment group (PT group) (Hou et al 2021)

Injuries to ligaments and Soft Tissues

We found strong evidence that physiotherapy restored the outcomes of joint stability and the neuromuscular control
following anterior cruciate ligament (ACL) injury and ACL reconstruction. Early progressive weight bearing and
proprioceptive training were more efficient for return-to-sport and lower re-injury risk (Thompson et al., 2022)

In line with this, a systematic review with meta-analysis (Kumar et al., 2023) showed that functional knee outcomes at 6
and 12-month-folow-up were significantly influenced by adherence to physiotherapy protocols.

Chronic orthopaedic conditions (Ex: Osteoarthritis)

Physiotherapy plays a central role in conservative management strategies for osteoarthritis. Land-based exercise programs,
when structured, have been shown to reduce pain, improve joint range of motion, and terms of surgical management, help
to postpone intervention (Guedes et al, 2020).
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In a meta-analysis of 12 RCTs, 30% reduction in pain, stiffness, and physical function occurred in patients with knee
osteoarthritis who participated in regular physiotherapy. Aerobic and resistance combined also shown to be beneficial (Liu
et al., 2020) for functional ability (in this particular study, LEF), Weight and Quality Of Life (QOL).

Rehabilitation Using Technology

And, we recently published a systematic review indicating that new digital and robotic-based solutions in physiotherapy—
like telerehabilitation, wearable devices, and virtual reality (VR)—have similarly good effects as standard care, but with
greater patient satisfaction (Santos et al., 2022).

A recent RCT by Chen et al. Found that balance training using a virtual reality (VR)-based system improved postural
control and reduced fall risk among older adults recovering from hip fractures (2023).

Summary of Findings

Effective Physiotherapy

Condition . Outcome Improvements
Interventions
. Early mobilization, resistance Faster ambulation, reduced pain, better functional
Joint Replacement g
training scores
Fractures ROM exercises, strength training Improved ROM, grip strength, reduced recovery time
Spinal Disorders Manual therapy, core stabilization Pain reduction, improved disability scores

Neuromuscular training,

proprioception Enhanced joint stability, faster return to activity

Ligament Injuries

Osteoarthritis Aerobic and resistance exercises Reduced pain/stiffness, improved function
Technology-Enhanced VR, telerehab, wearable sensors Comparable outcomes, increased accessibility and
Rehab adherence
DISCUSSION

This landmark review reinforces the unique and paramount contribution of physiotherapy to facilitating functional recovery
in a diverse range of orthopaedic conditions, from acute trauma to chronic degenerative disease. The results show that
physiotherapy helped to not only heal process faster but also to get better long-term related results for pain, mobility,
autonomy and quality of life. These benefits are consistently seen across clinical settings, patient populations and types of
intervention.

Effect on All Orthopaedic Diseases

Findings show that physiotherapy approaches aimed at particular orthopaedic conditions—such as joint replacements,
fractures, spinal disorders and ligament injuries—significantly benefit clinical outcomes. In other words, either early
mobilization (compared to delayed mobilization) or progressive resistance training (compared to no resistance training)
following total knee or hip replacement greatly improved clinical outcomes for patients in the areas of strength, ROM, and
functional performance (ADL). Along these lines, early recovery was reliably recognized as important after confusions to
diminish joint firmness and muscle decay, which is huge in the older as useful decay can happen quickly.

A multimodal physiotherapeutic treatment (manual therapy + McKenzie + core stabilization) was more efficacious than
either a monotherapy or pharmacologic treatment alone in spinal pathologies, especially among subjects with chronic low
back pain. This underpins the move for management of musculoskeletal disorders away from passive role treatment and/or
medication to active rehabilitation strategies.

When to Intervene and How Strongly

This highlighted timing as a key factor determining physiotherapy outcomes. Interventions that began in the days to weeks
following the surgery or injury produced greater improvement in function and reduced recovery time. This highlights the
necessity of physiotherapy early in the continuum of care, especially in rehabilitation protocols post-operatively and post-
injury.

In addition, the strength of intervention was a prominent factor. A number of studies highlighted the value of structured,
supervised rehabilitation, showing that these programs outperformed home-based or unsupervised regimens, while guided
rehabilitation provided by trained physiotherapists yielded two to three times greater functional gain than untrained
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physiotherapists. Nevertheless, the results also indicate that when patients are strongly adherent to high levels of education,
the constructed gap can be closed even in home-based conditions.

Physiotherapy With Technology Supplements

Emerging technologies (e.g., telerehabilitation, virtual reality [VR], robotic-assisted therapy) may represent alternatives
and/or adjuncts to standard physiotherapy. In remote or underserved areas, these modalities have comparable effectiveness
regarding functional outcomes and patient satisfaction. Telerehabilitation played a central role in maintaining continuity of
care during the COVID-19 pandemic and highlights the need to adopt it for physiotherapy in the long run.

Still, problems like access to technology, digital literacy and individual program adaptation will continue to challenge the
government in realising the full potential of these innovations. Further research is needed to develop hybrid approaches that
combined traditional and digital approaches to make the most use of enhanced patient engagement and outcomes.

Role Chronic Orthopaedic Conditions

Physiotherapy is vital in the non-pharmacologic treatment of chronic disease such as osteoarthritis. Physical therapy,
including aqua aerobics or water-based exercises, resistance exercise, and progressive weight-bearing activity has been
effective in decreasing joint discomfort, increasing range of motion, and preventing surgical interventions. Relevant to an
aging population but also of public health priority is the prevention of the joint preservation and fall but also of the joint
health.

Lastly, this review provides additional insights into the biopsychosocial effects of physiotherapy. In addition to functional
recovery, patients who participate in structured rehabilitation programs have also demonstrated better mental health,
decreased fear of movement (kinesiophobia), and better confidence—all important aspects of successful long-term recovery
and return to normal life and work.

Shortcomings and Research Gaps
Although there is strong evidence for physiotherapy, the current literature has several limitations:

Diversity of interventions: Protocols, outcome variables, and length of the intervention are by themselves heterogeneous
thus making it difficult for both direct comparison and meta-analysis.

Not Long-Term as Few Studies Include Follow Up at Greater than 12 Months: Many studies lacked follow visiting beyond
12 months, so doubts stay whether practical advantages are maintained.

Inadequate Representation of Special Populations: To some extent, evidence from clinical trials fails to capture relevant
populations, such as patients with multiple comorbidities, older adults and people in low-resource settings, highlighting the
urgent need for conducting more gender-inclusive clinical trials.

More standardized measures of outcome, cost-effectiveness, and expansion of studies to a more diverse population
culturally and economically should be conducted in future investigations.

CONCLUSION

Physiotherapy is evidence-based and an integral component of care aimed at maximizing functional recovery among
orthopaedic patients, from the acute injury and post-operative rehabilitation phase through to long-term management of
chronic musculoskeletal conditions. Based on these principles, our review emphasises that early, organised, and
personalised physiotherapy interventions guarantee a significant functional mobility improvement, pain reduction, better
quality of life, and a faster return to activities of daily living.

Emerging technologies like telerehabilitation and virtual actuality have broadened availability and entry to physiotherapy
services, supplying you with choices for these in isolated or resource-constrained contexts, clinically, however additionally
as viable clinical interventions. But the best results are most reliably obtained with a supervised, multidisciplinary approach
driven by the diagnosis, functional goals and timeline for recovery specific to each patient.

In support of physiotherapy for patellofemoral pain, we provide a summary of long-term follow-up data and treatment and
trial characteristics to highlight the gaps in the current literature. These limitations need to be addressed in future research
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along with cost-effectiveness, digitalisation, and specific population protocols to help provide broader benefit to
physiotherapy for patients receiving orthopaedic care.

Ultimately, physiotherapy is not an adjunct to orthopaedic recovery — it is a pillar of that recovery. The potential benefits of
high-quality physiotherapy services being delivered in a timely manner to patients are great enough that this may warrant
being a healthcare system priority in order for us to focus on maximizing patient outcomes while also promoting
sustainability and independence in functional status.
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