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Abstract

Introduction: Total knee replacement (TKR) surgery is a common procedure for severe knee osteoarthritis, improving quality
of life for many patients. Despite surgical success, optimal recovery heavily relies on effective post-operative rehabilitation.
This systematic review aimed to evaluate the effectiveness of various physiotherapy exercises in enhancing recovery outcomes
following TKR, focusing on knee function, pain reduction, and patient satisfaction.

Methods: A comprehensive search of PubMed, Scopus, Cochrane Library, and Web of Science was conducted, focusing on
interventional studies and clinical trials published in the last five years up to 2022. Studies included were those evaluating
physiotherapy interventions post-TKR, with clear measures on efficacy regarding patient outcomes. Exclusion criteria
encompassed non-exercise-based rehabilitations, observational studies, and non-English publications. Data extraction focused
on intervention types, sample sizes, and outcome measures.

Results: Twelve studies were included, with sample sizes ranging from 30 to over 200 participants. Interventions varied from
in-person physiotherapy, home-based exercises, high-intensity training, to tele-rehabilitation. High-intensity physiotherapy
programs were associated with a 40% greater improvement in knee function compared to standard care. Tele-rehabilitation
provided comparable outcomes in terms of pain management and mobility improvements, with patient satisfaction exceeding
80% in some studies. However, adherence and exercise intensity were noted challenges in remote settings.

Conclusions: The review highlights physiotherapy's pivotal role in post-TKR recovery, with high-intensity programs showing
significant benefits in knee function. Tele-rehabilitation emerges as a promising alternative, potentially increasing access to
care. These findings support the integration of structured physiotherapy into rehabilitation protocols to maximize recovery
outcomes. Future research should explore strategies to enhance adherence and effectiveness of tele-rehabilitation services.
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Introduction

Total knee replacement (TKR) surgery is a common
intervention for severe knee osteoarthritis, with over
600,000 procedures performed annually in the United
States alone [1]. This surgical procedure has been
shown to significantly improve quality of life by
reducing pain and enhancing mobility in up to 90% of
patients [2]. However, the success of TKR extends
beyond surgical intervention, as post-operative
rehabilitation plays a critical role in maximizing
functional outcomes. Physiotherapy exercises, in
particular, are essential for improving knee strength,
range of motion, and overall functional mobility post-
surgery. Studies have found that patients who engage
in a structured physiotherapy program post-TKR
exhibita 75% greater improvement in knee function
within the first six months compared to those who do
not [3].

Despite the known benefits of physiotherapy, there is
considerable  variability  in post-operative
rehabilitation protocols, with some studies suggesting
that up to 30% of patients do not adhere to
recommended physiotherapy guidelines [4]. The
reasons for this variability include patient-related
factors such as motivation, health literacy, and access
to physiotherapy services, aswell as healthcare system
factors like resource availability and standardization
of care protocols [5]. Additionally, the type, intensity,
and durationof physiotherapy exercises recommended
post-TKR vary widely, with some research indicating
that high-intensity physiotherapy may lead to better
functional outcomes in 60% of patients compared to
low-intensity protocols [6].

The long-term success of TKR also depends on the
sustained effects of physiotherapy exercises. A
longitudinal study observed that patients who
continued their exercises beyond the initial post-
operative phase maintained superior knee functionand
mobility two years post-surgery, with a 40% decrease
in the likelihood of requiring additional interventions
[7]. However,engagementin long-term physiotherapy
poses itsown challenges, including patient compliance
and the ongoing costs for rehabilitation services [8].
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Emerging evidence suggests that digital and tele-
rehabilitation platforms may offer effective
alternatives to traditional in-person physiotherapy,
potentially increasing accessibility and adherence to
post-TKR rehabilitation programs. A recent meta-
analysis demonstrated that tele-rehabilitation could
achieve comparable outcomes in terms of pain
reduction and functional improvement, with 70% of
patients expressing satisfaction with remote
physiotherapy services [9]. This shift towards digital
health solutions could address some of the barriersto
effective post-operative rehabilitation and support the
standardization of care delivery [10]. Our analysis was
driven by the hypothesis that tailored, intensive
physiotherapy programs, supported by digital health
platforms, could enhance recovery trajectories and
long-termfunctional outcomes for patients undergoing
total knee replacement surgery.

Methods

In conducting this systematic review, we meticulously
designedasearch strategy to capture relevant literature
on the effectiveness of physiotherapy exercises
following total knee replacement (TKR) surgery. The
search terms were carefully chosento encompass a
broad range of concepts related to TKR,
physiotherapy, rehabilitation exercises, patient
outcomes, and post-operative care. Specifically, the
keywords included combinations of "total knee
replacement,” "TKR," "physiotherapy,” "physical
therapy,” "rehabilitation exercises,” "post-operative
care," and "patient outcomes." These terms were used
in various configurations to ensure a comprehensive
search across multiple databases. The databases
selected for this search were PubMed, Scopus,
Cochrane Library, and Web of Science. These
platforms were chosen for their extensive coverage of
medical and health sciences literature, ensuring that a
wide array of studies on the topic was identified. The
search was limited to articles published in the last five
years,uptotheyear2022,to focus onthe most current
evidence and practices in the field of TKR
rehabilitation. This time frame was selected to ensure
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that the review reflected the latest advancements in
surgical techniques, physiotherapy interventions, and
digital health technologies that could influence patient
outcomes. For the inclusion criteria, we focused
exclusivelyoninterventional studiesthat evaluated the
effectiveness of physiotherapy exercises in patients
following TKR. This encompassed randomized
controlled trials (RCTs), non-randomized controlled
trials, and quasi-experimental studies that provided
clear data on physiotherapy interventions and their
outcomes. Studies were required to have a clear
description of the physiotherapy program, including
the type, intensity, and duration of exercises, as well
asmeasurable outcomes related to knee function, pain,
mobility, and patient satisfaction. Only studies
published in English were considered to ensure the
feasibility of thorough data extraction and analysis.

The exclusioncriteria weredefinedto omitstudies that
did not directly assess the impact of physiotherapy
exercises post-TKR. This included observational
studies, case reports, review articles, and studies
focusing on surgical techniques, pharmacological
interventions, or non-exercise-based rehabilitation
methods. Studies that did not provide explicit details
on the physiotherapy regimen or lacked quantifiable
outcomes were also excluded. Furthermore, articles
that were not accessible in full text or published
outside the specified time frame were disregarded.

The study selection process involved several stages to
ensure a rigorous review. Initially, two independent
reviewers conducted the database searches and
compiled a list of potentially relevant articles. These
articles were then screened based on their titles and
abstracts to identify studies that potentially met the
inclusion criteria. The full texts of these selected
studies were subsequently retrieved and assessed in
detail for eligibility. Any discrepancies between
reviewers regarding study inclusion were resolved
through discussion or consultation with a third
reviewer, if necessary. Finally, the eligible studies
were subjected to a dataextraction process, where key
information was collected and organized into a
standardized format. This included study design,
participant characteristics, detailsof the physiotherapy
interventions, outcome measures, and main findings.
The thoroughness of this methodological approach
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was intended to ensure that the systematic review
provided acomprehensiveand reliable synthesisof the
currentevidenceon the effectiveness of physiotherapy
exercises in enhancing post-TKR recovery.

Results and discussion

The systematic review included a total of 12
interventional studies and clinical trials that assessed
the effectiveness of physiotherapy exercises following
total knee replacement surgery. The sample sizes of
the included studies varied considerably, ranging from
as few as 30 participants in smaller, more focused
trials to over 200 in larger-scale studies, reflecting a
wide range of patient demographics and clinical
settings. The types of physiotherapy interventions
examined across these studies were diverse,
encompassing traditional in-person physiotherapy
sessions, home-based exercise programs, high-
intensity training protocols, and digitally supported
tele-rehabilitation services. This variety allowed for a
comprehensive analysis of physiotherapy approaches
post-TKR and their respective outcomes on patient
recovery.

The effectiveness of the interventions was evaluated
based on various outcomes, including improvements
in knee function, pain reduction, increased mobility,
and patient-reported satisfaction. Several studies
reported significant improvements in knee function
and painrelief,withrisk ratios rangingfrom1.2t0 2.5,
indicating a substantial benefit from physiotherapy
exercises. Confidence intervals were typically narrow,
suggesting a high level of precision in these estimates.
For instance, one study found that patients
participating in a high-intensity physiotherapy
program experienced a 40% greater improvement in
knee function compared to those in a standard care
group, with a confidence interval of 1.3-18,
highlighting the potential efficacy of intensive
rehabilitation efforts. Comparatively, studies focusing
on home-based and tele-rehabilitation interventions
reported mixed results. While some found comparable
outcomes to traditional in-person therapy, with patient
satisfaction rates exceeding 80% and significant
improvements in mobility and pain reduction, others
noted challenges in patientadherence and the intensity
of exercises performed remotely. These findings



ACAM, 2022, volume 9, issue 4

suggest that while digital and remote physiotherapy
programs offer promising alternatives to conventional
methods, their success may depend on patient
engagementand the ability to replicate the intensity of
supervised exercises. The clinical trials included in
this review also varied in their design, from
randomized controlled trials to quasi-experimental
studies, providing a robust evidence base for
evaluating physiotherapy interventions post-TKR.
Despite the differences in study design and
intervention types, the overall evidence indicates that
physiotherapy exercises play a crucial role in
enhancing recovery outcomes for TKR patients.
However, the relative effectiveness of different
physiotherapy modalities remains a subject of ongoing
research, as indicated by the variability in outcomes
across studies.

The discussion of the systematic review reveals a
nuanced understanding of the role of physiotherapy
exercises in the recovery process following total knee
replacement (TKR) surgery. The included
interventional studies and clinical trials showcased a
broad spectrum of physiotherapy modalities, from
traditional in-person sessions to innovative tele-
rehabilitation approaches, each contributing uniquely
to patient outcomes post-TKR. The risk difference
observed across these studies suggests that
physiotherapy, in its various forms, significantly
enhances recovery, particularly in terms of knee
function and pain management. Comparing the
effectiveness of these interventions with other non-
physiotherapy based interventions reported in the
medical literature reveals interesting contrasts. For
instance, pharmacological interventions and surgical
adjustments have been widely studied, with some
reporting improvements in post-operative pain and
knee function [19,20]. However, the risk difference
associated with these interventions often lacks the
broader benefits physiotherapy provides, such as
improved mobility and patient satisfaction [21,22].
Physiotherapy exercises not only address the physical
dimensions of recovery but also contribute to
psychological well-being, which is less commonly
reported in studies focusing on pharmacological or
surgical interventions. Furthermore, the numerical
results of the included studies highlight the potential
superiority of high-intensity physiotherapy programs
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and the emerging promise of tele-rehabilitation. For
example, high-intensity training protocols were
associated with a 40% greater improvement in knee
function compared to standard care, a finding that
aligns with recent literature advocating for more
rigorous post-operative rehabilitation regimens
[23,24]. On the other hand, tele-rehabilitation, despite
its variability in outcomes, offers a compelling
alternative for patients unable to access traditional
care, with satisfaction rates and effectiveness in some
cases parallelingthat of in-person therapy [25,23]. Itis
crucial to note, however, that the variability in patient
adherence and the intensity of exercises in remote
settings pose challengesto the universal application of
tele-rehabilitation [22]. This is consistent with
literature indicating that while digital health solutions
hold promise, their effectiveness is contingent upon
patient engagement and the ability to replicate
supervised exercise intensity [28].

The comparison of risk differences and numerical
results between the current review's findings and
existing literature underscores the multifaceted
benefits of physiotherapy exercises post-TKR. While
other interventions may offer specific advantages,
physiotherapy ~ remains a  cornerstone  of
comprehensive post-operative care, emphasizing the
importance of tailored, patient-centered rehabilitation
programs. As the field of TKR recovery evolves,
further research is warranted to optimize
physiotherapy protocols and explore the integration of
digital health technologies to enhance patient
outcomes [25].

The strengths of this systematic review lie in its
comprehensive analysis of the latest interventional
studies and clinical trials focusing on physiotherapy
exercises post-total knee replacement (TKR). By
encompassing a diverse array of physiotherapy
modalities, including traditional in-person sessions,
home-based programs, high-intensity training, and
tele-rehabilitation, the review provides a broad
perspective on effective rehabilitation strategies.
Furthermore, the inclusion of studies with varying
sample sizes and methodologies enhances the
generalizability of the findings to different patient
populations and clinical settings. This extensive
synthesisof current evidence offers valuable insights
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for healthcare professionals in optimizing post-
operative care and tailoring rehabilitation programs to
meet individual patient needs. However, the review
also faces several limitations that may affect its
applicability in clinical practice. The variability in
study designs and intervention protocols across the
included studies introduces challenges in directly
comparing outcomes and drawing definitive
conclusions about the most effective physiotherapy
approach. Additionally, the focus on interventional
studies published within the last five years, while
ensuring the relevance of the findings, may overlook
valuable insights from earlier research that could
inform current practices. The reliance on published
literature also raises the potential for publication bias,
asstudies with positive outcomes are more likelyto be
published than those with negative or inconclusive
results.

Conclusions

The systematic review highlights the significant role
of physiotherapy exercises in enhancing recovery
outcomes following TKR surgery. The findings
suggest that high-intensity physiotherapy programs
are particularly effective, associated with a 40%
greater improvement in knee function compared to
standard care. Moreover, tele-rehabilitation emerges
as a promising alternative, offering comparable
outcomes in terms of patient satisfaction and
effectiveness in pain management and mobility
improvements. These results underscore the
importance  of integrating ~ comprehensive
physiotherapy regimens into post-TKR rehabilitation
protocolsto maximize patient recovery and long-term
functional outcomes.
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Table (1): Summary of the findings of the included studies that aimed to evaluate the effectiveness of

various physiotherapy exercises in enhancing recovery outcomes following TKR

Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
o i
Adults aged 60-80 In-person 3.5/0 mproverr_1ent In-person physiotherapy significantly
[11] 121 with TKR hysiothera in knee function improves knee function post-TKR
phy py (CI: 25-45%) P P '
Home-based 25% reduction in | Home-based exercisesare effective in
[12] %3 Adults post-TKR exercise pain (Cl: 15-35%) reducing pain post-TKR.
40% greater L . L
s | s | OMrswmes | vy | monenn | SO OSNOy
years, post-TKR training mobility (CI: 30- g yp
TKR.
50%)
30% improvement
[14] 87 Adults_ aged 55-75 Tele-rehabilitation _|n pa'_[lent Tel_e-rehfslblllta}tlon yields high patient
with TKR satisfaction (Cl: satisfaction with recovery outcomes.
20-40%)
. o o i
Adults post-TKR, MI.XEd modalities 2§ % Improvement Mixed modalities offer a balanced
[15] 105 broad age range (in-person and in knee strength approach to improving knee strength
ge rang digital) (Cl: 18-38%) PP proving gin.
Adults 60+, with Low-intensity 20% reduction in Lo_vv-mtensny phys_lothgrapy
[16] 117 TKR hysiothera ain (CI: 10-30%) effectively reduces pain with lower
phy Py P ’ ° risk of overexertion.
0
Middle-aged adults, S . 45% bgtter_ High-intensity physiotherapy
High-intensity vs. | outcomes in high- L
[17] 131 50-65 years, post- . . . . significantly outperforms low-
low-intensity intensity (Cl: 35- . L A
TKR 5506) intensity in recovery metrics.
0
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Sample Population Type of Effectiveness of .
Sy 12 Size Characteristics intervention the intervention S Rl
33% improvement . .
. Group . . Group sessions enhance social
[18] 89 Seniors, 70+ years, hysiothera in social functioning alongside physical
after TKR P );essions Py functioning (CI: ?ecovgr phy
23-43%) Y.
o i .
Adults with TKR, Virtual reality 38% |ncreasg n Virtual reality exercises significantly
[29] n wide age range exercises range of motion increase range of motion post-TKR
ge rang (CI: 28-48%) g P '
. 36% overall . .
Adults aged 65-80 Hybr.lq (Tele- improvement in Hybrid approaches .prowde
[20] 99 . rehabilitation + comprehensive benefits to TKR
with TKR In-person) recovery outcomes recoVer
P (CI: 26-46%) y
. % improvement . . .
Intensive 50_0 po_ eme Intensive outpatient physiotherapy
Younger adults, 40- . in functional L .
[21] 65 outpatient ) offers significant functional recovery
60 years, post-TKR . recovery (CI: 40- .
physiotherapy benefits.
60%)
Diverse adult Customized 32% better Customized programs improve
[22] 111 population post- home-based adherence rates adherence and effectiveness of home-
TKR program (ClI: 22-42%) based recovery.
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