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Avrticle Info: Abstract:
DOI: 10.22399/ijcesen.4095 Knee osteoarthritis (OA) is a degenerative joint disease characterized by the breakdown
Received : 05 June 2024 of cartilage, leading to pain, stiffness, and reduced mobility. Physiotherapy plays a
Accepted : 27 July 2024 crucial role in managing the symptoms and functional limitations associated with knee
OA. Core interventions typically include therapeutic exercises, manual therapy, and
Keywords (must be 3-5) education. Therapeutic exercises focus on strengthening the muscles around the knee
. and improving flexibility, which can help alleviate pain and enhance function. Manual
Knee_ osteoarthritis, therapy techniques, such as joint mobilization, can improve range of motion and reduce
physiotherapy, stiffness. Additionally, physiotherapists work with patients to develop individualized
therapeutic exercises, management plans that include education on self-management techniques, ergonomic
manual therapy, adjustments, and activity modification to prevent exacerbation of symptoms.
joint mobilization Incorporating modalities such as hot/cold therapy, ultrasound, or electrical stimulation

may also be beneficial in managing knee OA symptoms. The use of assistive devices,
such as knee braces or orthotics, can further support the knee joint and promote better
alignment during activity. Furthermore, physiotherapy interventions aim to empower
patients by providing strategies for long-term management of their condition, thus
improving their quality of life. Evidence suggests that a combination of these
physiotherapy strategies can effectively reduce pain and improve functional outcomes
in individuals suffering from knee osteoarthritis.

1. Introduction characterized by the progressive loss of articular
cartilage, subchondral bone sclerosis, osteophyte
Knee Osteoarthritis (KOA) is a prevalent, chronic, formation, and synovial inflammation [1]. It is a

and debilitating  degenerative joint disease leading cause of pain, functional impairment, and
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diminished quality of life on a global scale. The
pathophysiology of KOA involves a complex
interplay of mechanical, biological, and genetic
factors that lead to an imbalance between cartilage
degradation and repair processes, resulting in the
characteristic structural and symptomatic changes
of the joint [2]. The clinical presentation typically
includes persistent knee pain, which is often
exacerbated by activity and relieved by rest,
morning stiffness lasting less than 30 minutes,
crepitus, joint effusion, and a progressive reduction
in range of motion and muscle strength [3].

The global burden of KOA is substantial and
escalating, largely driven by aging populations and
the rising prevalence of obesity. Recent data from
the World Health Organization (WHO) indicates
that musculoskeletal conditions, with osteoarthritis
being a predominant contributor, affect over 1.71
billion people worldwide [4]. Specifically for KOA,
it is estimated to affect approximately 365 million
people globally [5]. It is a primary cause of
disability, ranking as the 11th highest contributor to
global disability according to the Global Burden of
Disease Study [6]. The socioeconomic impact is
profound, encompassing direct medical costs for
treatments and surgeries, as well as indirect costs
from lost productivity and early retirement, placing
a significant strain on healthcare systems and
societies at large [7].

Given the chronic nature of KOA and the absence
of a definitive cure, the primary goals of
management are to alleviate pain, improve or
maintain joint function and mobility, enhance
quality of life, and delay disease progression. In
this context, non-surgical, conservative
management is universally recommended as the
first-line and cornerstone of treatment by
international guidelines, including those from the
Osteoarthritis Research  Society International
(OARSI) and the American College of
Rheumatology (ACR) [8, 9]. Among these
conservative modalities, physiotherapy stands as a
pivotal,  evidence-based, and  multifaceted
intervention.

Physiotherapy for KOA is not a monolithic
approach but rather a comprehensive suite of
interventions tailored to the individual's specific
deficits, pain levels, and functional goals. The core
components of physiotherapeutic management
typically include:

1. Therapeutic Exercise: This is the most
robustly supported intervention. Programs
focus on strengthening the quadriceps,
hamstrings, and hip abductors to improve
joint stability and biomechanics, alongside
range of motion exercises to combat
stiffness, and aerobic conditioning to
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manage weight and overall
function [10].

Manual Therapy: Techniques such as
joint mobilizations and soft tissue massage
are used to reduce pain, improve joint
arthrokinematics, and increase flexibility
[11].

Patient Education and Self-Management
Strategies: Empowering  patients  with
knowledge about their condition, activity
pacing, joint protection techniques, and
weight management is crucial for long-term
adherence and successful outcomes [8].
Electrotherapeutic and Physical
Modalities: Adjunct  treatments like
transcutaneous electrical nerve stimulation
(TENS), therapeutic ultrasound, and
cryotherapy may be used for short-term
pain relief, though the evidence for their
long-term efficacy is more variable [9].

The efficacy of these physiotherapy interventions is
well-documented. A large-scale meta-analysis
demonstrated that land-based therapeutic exercise
provides significant, clinically relevant reductions
in pain and improvements in physical function for
individuals with  KOA [10]. Furthermore,
combining different modalities, such as exercise
with manual therapy, has been shown to yield
superior outcomes compared to single interventions
alone [12].

improve

2. The Global Burden and Pathophysiology
of Knee Osteoarthritis

Knee Osteoarthritis (KOA) is not merely a
consequence of aging but a significant and growing
public health crisis that imposes a heavy burden on

individuals, healthcare systems, and societies
worldwide. Its prevalence has been steadily
increasing, propelled by demographic shifts

towards older populations and the global epidemic
of obesity. Recent data from the Global Burden of
Disease (GBD) study underscores the sheer scale of
this condition, revealing that KOA is one of the
most common musculoskeletal disorders, affecting
hundreds of millions of people [13]. A
comprehensive 2019 analysis estimated that there
were approximately 365 million individuals living
with KOA globally, a number that has seen a sharp
increase of over 40% since 1990 [5]. This makes
KOA a more prevalent condition than many other
well-known chronic diseases.

The impact of KOA is quantifiable not just in terms
of pain but also in its profound contribution to
global disability. The same GBD study ranks KOA
as the 11th highest contributor to years lived
with disability (YLDs) globally [6]. This means
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that millions of people are spending a significant
portion of their lives experiencing pain, functional
limitation, and a reduced capacity to perform daily
activities such as walking, climbing stairs, and even
resting comfortably. The disability burden is
particularly pronounced in high-income countries,
but low- and middle-income countries are
experiencing the most rapid increase in prevalence,
a trend linked to changing lifestyles and limited
access to preventive care [14].

The socioeconomic ramifications of this disability
are staggering. The costs associated with KOA are
multifaceted, encompassing  direct  medical
expenses—including consultations,
pharmacological management (e.g., analgesics,
non-steroidal anti-inflammatory drugs),
physiotherapy sessions, and ultimately, costly
surgical interventions like total knee arthroplasty.
Indirect costs, often exceeding direct medical costs,
arise from lost productivity, absenteeism from
work, premature retirement, and the need for family
members to reduce their work hours to act as
caregivers [7, 15]. A study by Litwic et al.
highlighted that the economic burden of
osteoarthritis, with the knee being the most
commonly affected weight-bearing joint, is
comparable to that of other major chronic diseases
like cardiovascular disease and cancer, yet it often
receives less public health prioritization [7].
Furthermore, the condition is strongly associated
with a higher risk of developing other
comorbidities, including cardiovascular disease and
depression, partly due to pain-induced sedentary
behavior, thereby creating a cascade of negative
health outcomes and further escalating healthcare
costs [16].

The traditional understanding of KOA as a simple
"wear and tear" disease of articular cartilage is now
recognized as overly simplistic. Contemporary
research reveals KOA to be a complex, dynamic,
and whole-joint disease involving active
biochemical and cellular processes that lead to the
progressive failure of the entire joint organ [2, 17].
The pathophysiology can be best understood as an
imbalance between degenerative and reparative
processes, driven by a complex interplay of
mechanical, inflammatory, and metabolic factors.
The initial trigger for this pathological cascade can
be a combination of systemic risk factors (such as
genetics, age, sex—with a higher prevalence in
post-menopausal women—and obesity) and local
biomechanical factors (such as previous joint
injury, malalignment, or muscle weakness) [1].
Obesity, for instance, is not merely a source of
increased mechanical load; adipose tissue acts as an
endocrine organ, releasing pro-inflammatory
cytokines (adipokines) like leptin and adiponectin
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that contribute to a state of low-grade, systemic
inflammation, which can accelerate  joint
degeneration [18].

The central event in KOA is the disruption of the
homeostatic balance within the articular cartilage.
Chondrocytes, the resident cells of cartilage,
become metabolically dysregulated. In early
disease, they attempt to proliferate and synthesize
new extracellular matrix; however, this reparative
effort is quickly overwhelmed by a dominant
catabolic state. There is an upregulation of
destructive enzymes, particularly matrix
metalloproteinases

(MMPs) and aggrecanases (like ADAMTS-5),
which aggressively degrade the essential structural
components of the cartilage matrix—collagen and
aggrecan [17]. This leads to fibrillation, erosion,
and ultimately, a loss of the cartilage's load-bearing
and shock-absorbing capabilities.

However, the pathology extends far beyond the
cartilage. The synovium, the lining of the joint,
often becomes inflamed—a condition known as
synovitis. Activated synovial cells release a flood
of pro-inflammatory cytokines, most
notably interleukin-1  beta (IL-1p) and tumor
necrosis factor-alpha (TNF-a). These cytokines
create a vicious cycle: they further stimulate
chondrocytes to produce more destructive enzymes
while simultaneously inhibiting the synthesis of
new cartilage matrix [2]. This inflammatory milieu
is now recognized as a primary driver of pain and
disease progression in KOA, even in the absence of
significant radiographic changes.

The subchondral bone, the layer of bone lying just
beneath the cartilage, also plays an active role. It
undergoes remodeling, becoming thicker and
sclerotic (a process known as eburnation), which
reduces its ability to absorb impact, thereby
transmitting greater forces to the overlying
cartilage. Furthermore, increased vascularity and
nerve growth in the subchondral bone are
significant sources of the deep, aching pain
characteristic of advanced KOA [19]. The
formation of osteophytes (bone spurs) at the joint
margins is a attempted stabilizing response by the
body, but these often impinge on joint movement
and contribute to pain.

In summary, the pathophysiology of KOA is a
multifaceted process involving a dysregulated, pro-
inflammatory  dialogue  between cartilage,
synovium, and bone. It is this complex biological
and mechanical interplay that makes KOA a
challenging disease to modify. Understanding this
whole-joint perspective is crucial, as it underscores
why effective management, particularly through
physiotherapy, must target not only mechanical
load but also the inflammatory and functional
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components of the disease. Interventions aimed at
reducing inflammation, improving muscle strength
to stabilize the joint, and correcting biomechanics
can directly counter these pathological processes,
highlighting the vital role of non-pharmacological
approaches in breaking the cycle of joint
degeneration [20].

3. Clinical Presentation and Diagnostic
Criteria

Pain is the gquintessential and most common reason
for patients seeking medical attention. Initially, the
pain is typically intermittent and aggravated by
weight-bearing activities such as walking, climbing
stairs, or prolonged standing. As the disease
progresses, pain may become more persistent and
can even occur at rest or during the night,
disrupting sleep [21]. The quality of pain is often
described as a deep, aching sensation, but it can
also be sharp or burning. The anatomical sources of
pain in KOA are diverse and contribute to its
complex nature. They include: the joint capsule and
synovium (due to synovitis and stretch),
subchondral bone (from microfractures and
increased intraosseous pressure), periosteum (from
osteophyte lift), and surrounding ligaments and
muscles. Referred pain from the hip or spine must
also be considered in the differential diagnosis [22].
Stiffness is another hallmark symptom. Patients
commonly experience "gel phenomenon” or post-
inactivity stiffness, where the knee feels stiff and
difficult to move after a period of rest (e.g., upon
waking in the morning or after sitting for a long
time). Unlike inflammatory arthritides, this
morning stiffness in KOA usually lasts for less than
30 minutes [23]. Stiffness contributes significantly
to the initial difficulty in initiating movement and
can be a major barrier to engaging in physical
activity.

Functional Impairment is a direct consequence of
pain, stiffness, and the underlying structural
damage. Patients report a progressive decline in
their ability to perform basic and instrumental
activities of daily living. This includes difficulties
with ambulation (walking distance and speed),
transferring (rising from a chair or getting in and
out of a car), navigating stairs, and performing
household chores [24]. This loss of functional
independence is a primary driver of the reduced
health-related quality of life observed in individuals
with KOA and is closely linked to the development
of secondary conditions like muscle atrophy and
depression.

On physical examination, several key signs are
evident. Crepitus, a grating sensation or audible
crackling sound during knee movement, is a
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common finding resulting from the loss of smooth
cartilage  surfaces  rubbing against  each
other. Reduced Range of Motion (ROM),
particularly a loss of terminal extension or flexion,
is frequently observed due to pain, joint effusion, or
the presence of osteophytes. Joint
Effusion (swelling due to excess synovial fluid)
and occasional Bony Enlargement from
osteophyte formation can alter the contour of the
knee. In advanced stages, Joint Instability or
"giving way" may occur, often as a result of pain-
inhibited muscle weakness, particularly of the
quadriceps, rather than true ligamentous
insufficiency. Muscle Atrophy, especially of the
quadriceps femoris, is both a cause and a
consequence of KOA, creating a vicious cycle of
joint instability and progression [25].

The diagnosis of KOA is primarily clinical, based
on a thorough history and physical examination.
Imaging is used to confirm the diagnosis, assess the
severity of structural damage, and exclude other
pathologies.

The most widely recognized and utilized diagnostic
criteria are those established by the American
College of Rheumatology (ACR). These criteria
emphasize the clinical presentation and have high
sensitivity and specificity. For a diagnosis of KOA,
a patient must present with knee pain plus at least
three of the following six clinical findings [26]:
Age > 50 years

Morning stiffness lasting < 30 minutes
Crepitus on active motion

Bony tenderness

Bony enlargement

No palpable warmth (helping to distinguish
it from inflammatory arthritis)
Alternatively, a diagnosis can be made with knee
pain plus osteophytes on X-ray, along with one of
the following: age > 50 years, morning stiffness <
30 minutes, or crepitus [26]. These criteria
effectively highlight that a diagnosis can be
confidently made without immediate imaging in a
typical presentation.

Despite the primacy of clinical
diagnosis, conventional radiography remains the
gold standard for imaging confirmation. Weight-
bearing X-rays, such as a standing anteroposterior
(AP) view and a posteroanterior (PA) "Rosenberg"
view with the knee in flexion, are essential as they
demonstrate the joint space under load, providing a
more accurate assessment of cartilage loss. The
Kellgren-Lawrence (K-L) grading system is the
most commonly used radiographic classification for
OA severity [27]:

Grade 0: No features of OA.

Grade 1: Doubtful narrowing of joint
space and possible osteophyte formation.

o~ wnhE
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Grade 2: Definite osteophytes and possible
narrowing of joint space.

Grade 3: Multiple osteophytes, definite
narrowing of joint space, some sclerosis,
and possible bony deformity.

Grade 4: Large osteophytes, marked joint
space narrowing, severe sclerosis, and
definite bony deformity.

It is critically important to note that there is often
a poor correlation between radiographic severity
and the intensity of a patient's symptoms. A
patient with mild K-L grade changes may
experience severe pain and disability, while another
with advanced radiographic OA may be minimally
symptomatic [28]. This discrepancy underscores
the fact that pain in KOA is multifactorial, driven
not just by structural damage but also by

inflammation, central sensitization, and
psychosocial factors.
While radiography is sufficient for most

cases, Magnetic Resonance Imaging (MRI) has
an evolving role in KOA research and complex
clinical scenarios. MRI offers unparalleled
visualization of all joint structures, including
cartilage, menisci, ligaments, bone marrow, and
synovium. It can detect bone marrow lesions
(BMLs) and synovitis, both of which have been
strongly correlated with the presence and
progression of pain in KOA, potentially explaining
some of the symptom-structure discordance seen on
X-rays [29]. However, due to its high cost and the
high prevalence of incidental, age-related findings,
MRI is not recommended for routine diagnosis and
is typically reserved for cases where other
pathology, such as a meniscal tear or osteonecrosis,
is suspected.

A thorough diagnostic process must also involve
the consideration of differential diagnoses. Knee
pain is a common complaint with numerous
potential causes. Key conditions to rule out include:
Inflammatory  Arthritides: Such  as
rheumatoid arthritis (RA) or psoriatic
arthritis, which typically present with
prolonged morning stiffness (>1 hour),
systemic symptoms, and polyarticular
involvement.

Patellofemoral Pain Syndrome: Common
in younger individuals, with pain localized
to the front of the knee, aggravated by
squatting, climbing stairs, or prolonged
sitting.

Referred Pain: From the hip (e.g.,
osteoarthritis) or the lumbar spine (e.g.,
radiculopathy).

Bursitis: Such as pes anserine bursitis or
prepatellar bursitis, which causes localized
tenderness and swelling.
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Meniscal or Ligamentous Injuries: Often
associated with a specific traumatic event
and mechanical symptoms like locking or
instability.

4. Foundational Principles of Physiotherapy
Management

The management of Knee Osteoarthritis (KOA) has
undergone a significant paradigm shift, moving
away from a purely biomedical model focused
solely on correcting structural defects towards a
comprehensive, patient-centered biopsychosocial
framework. This modern approach recognizes that
the experience of KOA is not determined
exclusively by pathological changes visible on an
X-ray but is profoundly influenced by a dynamic
interaction of biological, psychological, and social
factors [31]. The biomedical model, while
explaining the structural basis of the disease, fails
to account for the wide variability in how patients
perceive pain and disability. For instance, two
individuals with identical Kellgren-Lawrence
radiographic grades may report vastly different
levels of pain and functional limitation. This
discrepancy is explained by the biopsychosocial

model, which incorporates elements such
as catastrophizing (an  exaggerated  negative
mental set), fear of
movement (kinesiophobia), depression, and poor

social support, all of which have been consistently
identified as powerful predictors of pain severity
and functional disability in KOA [32].
Physiotherapy, positioned within this
biopsychosocial framework, thus extends beyond a
simple prescription of exercises. It becomes a
therapeutic process of education, empowerment,
and behavioral change. The primary goals are to not
only improve joint mechanics and muscle function
but also to address the maladaptive psychological
and behavioral responses that perpetuate the cycle
of pain and disability. For example, a patient with
kinesiophobia may avoid walking, leading to
quadriceps weakness, which in turn increases joint
loading and pain, thereby reinforcing the fear.
Breaking this cycle requires a physiotherapeutic
approach that combines graded exposure to
movement with cognitive reassurance [33]. This
holistic perspective is now enshrined in all major
international clinical guidelines, which emphasize
the critical importance of non-pharmacological,
conservative care as the first-line and cornerstone
of KOA management [8, 34].

The application of the biopsychosocial model in
physiotherapy for KOA is operationalized through
several core, interdependent principles that guide
all aspects of patient management.



Ahmed Mater Mana Alotaibi, Khawlah Naif Khaled Alanazi, Muneer Abdulkarim Alsmail, Alanazi, Alya Naif A et al. /IJCESEN 10-4(2024)2609-2618

Principle  1: Pain  Management  and
Neuromodulation. The initial and often most
immediate goal is to reduce the patient's perception
of pain. While this is partially achieved through
mechanical means (e.g., reducing load),
physiotherapy also targets the neurophysiological
aspects of pain. Education about the nature of pain
itself—differentiating between the sensation of
"hurt" and actual "harm"—can be powerfully
therapeutic. This concept, known as pain
neuroscience education (PNE), helps patients
reconceptualize their pain, reducing threat and fear,
which can subsequently lower pain levels [35].
Furthermore, interventions like transcutaneous
electrical nerve stimulation (TENS) are thought to
work partly through the gate control theory of pain,
modulating pain signals at the spinal cord level,
providing a non-pharmacological method for
symptom relief [36].

Principle 2: Restoration of Function and
Biomechanical = Optimization. This  principle
directly addresses the physical impairments
identified during the assessment. The focus is on
improving the load-bearing capacity and dynamic
stability of the knee joint. This is achieved through:
Muscle Strengthening: Specifically
targeting the quadriceps, hamstrings, and
hip abductor muscles. Stronger quadriceps
reduce the load on the medial tibiofemoral
compartment, while strong hip abductors
prevent dynamic knee valgus, a common
faulty biomechanical position that increases
stress on the knee [37].

Improving Joint Kinematics and Range
of Motion: Manual therapy techniques and
stretching exercises aim to restore normal
arthrokinematics, reduce stiffness, and
maintain a functional range of motion,
which is crucial for activities like squatting
and stair climbing.

Enhancing Neuromuscular Control: This
involves retraining the brain's ability to
efficiently coordinate muscle activity
around the joint, improving proprioception
(joint position sense) and dynamic stability
to prevent "giving way" episodes [38].
Principle 3: Promotion of Self-Efficacy and
Long-Term Self-Management. Perhaps the most
crucial principle for sustainable long-term
outcomes is empowering the patient to become an
active manager of their own condition. The role of
the physiotherapist shifts from a provider of passive
treatments to a coach and educator. The aim is to
enhance the patient's self-efficacy—their
confidence in their ability to control their pain and
function. This is fostered through collaborative
goal-setting, problem-solving, and teaching self-
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management strategies such as activity pacing
(balancing activity and rest to avoid flare-ups),
energy conservation techniques, and the principles
of a healthy lifestyle [39]. A patient with high self-
efficacy is more likely to adhere to an exercise
program, cope effectively with pain flares, and
maintain functional gains long after formal
physiotherapy has concluded.

Principle 4: Holistic Health and Comorbidity
Management. Effective KOA management cannot
occur in isolation. Physiotherapists must consider
and address common comorbidities. The most
significant of these is obesity. Excess body weight
is the single most potent modifiable risk factor for
both the development and progression of KOA. It
exerts its influence through two primary
mechanisms: increased mechanical load across the
weight-bearing joints and the systemic, pro-
inflammatory effects of adipose tissue. Therefore,
weight  management, achieved through a
combination of dietary advice and low-impact
aerobic exercise, is not an adjunct but a central
component of physiotherapy for KOA. A weight
loss of as little as 5-10% of total body weight has
been shown to result in clinically significant
improvements in pain and function [40]. Similarly,
managing other conditions like depression and
cardiovascular disease through appropriate physical
activity and referral is integral to the
biopsychosocial approach.

5. Core Components of Physiotherapeutic
Intervention

Therapeutic exercise is unequivocally the most
critical and  well-supported  element  of
physiotherapy for KOA. Its benefits are
multifaceted, targeting the key pathological and
functional deficits associated with the condition. A
tailored exercise program is not a single entity but a
combination of several exercise modalities.
The primary focus of strengthening is on the
muscles of the lower limb, particularly the
quadriceps femoris. Quadriceps weakness is a
universal finding in KOA and is both a cause and a
consequence of the disease. Strong quadriceps act
as a "shock absorber" for the knee, reducing impact
loading and providing dynamic stability to the
compromised joint.

e Modalities: Strength  training can be
delivered in wvarious forms, including
isometric  (static contraction), isotonic

(dynamic movement with resistance), and
isokinetic (accommodating resistance at
fixed speed). In clinical practice,
progressive resistance training using body



weight, resistance bands, or weight
machines is most common.
Evidence: A landmark Cochrane

systematic review concluded that land-
based exercise, with a major component of
strengthening, provides clinically
significant  reductions in pain and
improvements in physical function, with
effect sizes comparable to those of
common analgesics [10]. Furthermore, hip
abductor  strengthening  has  gained
prominence. Research by Bennell et al.
demonstrated that strengthening the gluteus
medius  improves hip and  knee
biomechanics, reducing dynamic knee
valgus and thereby decreasing the load on
the medial compartment of the knee, a
common site for OA [41].

KOA is associated with impaired proprioception—
the body's ability to sense joint position and

movement.

This deficit contributes to joint

instability, abnormal loading, and a fear of falling.

Rationale: Neuromuscular training aims to
retrain the sensory and motor pathways that

control joint stability. It focuses on
improving the timing and coordination of
muscle activation during functional
movements.

Modalities: This includes balance
exercises (e.g., single-leg standing),
perturbation  training  (responding to

unexpected balance challenges), and agility
drills. These exercises are often performed
on unstable surfaces to further challenge
the neuromuscular system.

Evidence: Studies have shown that
proprioceptive training can significantly
improve postural control, reduce episodes
of "giving way," and enhance functional
performance in individuals with KOA. It is
a crucial component for addressing the
sensorimotor deficits that pure strength
training may not fully correct [38].

Joint stiffness and contractures are common in

KOA,

leading to gait alterations and further

functional decline.

Rationale: The goal of these exercises is to
maintain  or  restore  the  normal
arthrokinematics of the knee joint and the
flexibility of surrounding soft tissues (e.g.,
hamstrings, gastrocnemius). This helps to
distribute joint forces more evenly and
prevent capsular adhesions.

Modalities: These include active and
passive range of motion exercises, as well
as static stretching held for 30-60 seconds.
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Evidence: While often used as an adjunct,
maintaining range of motion is considered
a fundamental goal in all stages of KOA. It
is a key component in preventing disability
and is included as a standard
recommendation in clinical guidelines [34].

Aerobic exercise addresses systemic health, weight

management,
deconditioning

and the common cardiovascular
that results from pain-related

inactivity.

Rationale: Low-impact aerobic exercise
improves cardiovascular fitness, promotes
weight loss, and releases endorphins, which
have natural pain-relieving properties.
Modalities: Preferred modalities for KOA
include cycling, swimming, water-based
aerobics (aquatic therapy), and walking on
soft, even surfaces. These activities provide
cardiovascular benefits while minimizing
excessive impact loading on the knee joint.
Evidence: A systematic review by Fransen
et al. confirmed that aerobic exercise, either
alone or in combination with strengthening,
is effective in reducing pain and improving
physical function. Aquatic therapy, in
particular, has been shown to be highly
beneficial for individuals with severe pain
or obesity, as the buoyancy of water
unloads the joint, allowing for exercise
with minimal pain [42].

Manual therapy involves the application of skilled,
hands-on technigques by the physiotherapist to the
joints and soft tissues. It serves as a valuable
adjunct to exercise, particularly in the early stages

of treatment when pain may

limit exercise

tolerance.

Joint Mobilizations: These are passive,
graded oscillatory movements applied to
the joint at various amplitudes and
velocities. For KOA, mobilizations
typically target the tibiofemoral and
patellofemoral  joints. The proposed
mechanisms of action include: breaking
down adhesions, improving synovial fluid
circulation, stimulating mechanoreceptors
to inhibit pain signals (via the gate control

theory), and restoring normal
arthrokinematics [43].
Soft Tissue Mobilization and

Massage: Techniques such as myofascial
release and deep tissue massage are applied
to muscles surrounding the knee, such as
the quadriceps, hamstrings, and iliotibial
band. These techniques aim to reduce
muscle hypertonicity, break down trigger
points, improve tissue elasticity, and reduce
pain.
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Evidence: A systematic review by French
et al. concluded that manual therapy,
especially when combined with exercise,
can lead to significant short-term
improvements in pain and physical function
compared to exercise alone or no treatment
[11]. The effects are believed to be most
potent for reducing pain and stiffness,
thereby facilitating greater engagement in a
therapeutic exercise program.

This component is the vehicle through which the
principle of self-efficacy is realized. It transforms
the patient from a passive recipient of care into an
active manager of their own health.

Content: Education covers a wide range of
topics, including:

The nature and pathophysiology of
OA, dispelling myths about "wear
and tear."

Activity Pacing: Teaching patients
to break tasks into manageable
segments with rest breaks to avoid
pain flare-ups, moving away from
the harmful "boom-bust" cycle.
Pain Management
Strategies: Such as the use of
heat/ice and relaxation techniques.
Weight Management
Advice: Providing guidance on
nutrition and the role of caloric
expenditure through exercise.

Joint Protection
Techniques: Educating on proper
body mechanics during daily
activities (e.g., rising from a chair,
lifting) to minimize joint stress
[44].

Evidence: The OARSI guidelines strongly
recommend the inclusion of self-
management and education programs.
Studies have shown that patients who
receive structured education demonstrate
better adherence to exercise, improved self-
efficacy, and better long-term outcomes in
terms of pain and function compared to
those who receive passive treatments alone
[8, 39]. A specific and powerful form of
education is Pain Neuroscience Education
(PNE), which reconceptualizes pain as an
output of the brain that can be influenced
by multiple factors, not just tissue damage.
PNE has been shown to be particularly
effective in reducing pain catastrophizing
and kinesiophobia in chronic
musculoskeletal conditions, including OA
[35].

@)
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6. Conclusion

Knee Osteoarthritis stands as a profound global
health challenge, characterized by a complex
pathophysiology that extends beyond simple
cartilage wear to involve inflammatory, metabolic,
and biomechanical processes across the entire joint
organ. This research has systematically explored
the pivotal role of physiotherapy in managing this
debilitating condition, synthesizing evidence that
firmly establishes it as the cornerstone of effective,
conservative care. The findings unequivocally
demonstrate that a multimodal physiotherapeutic
approach, grounded in the biopsychosocial model,
is capable of producing clinically significant
improvements in pain, physical function, and
overall quality of life.

The efficacy of physiotherapy lies in its ability to
target the core impairments of KOA. Through
tailored therapeutic exercise programs—
encompassing  strengthening, neuromuscular
training, and aerobic conditioning—physiotherapy
directly addresses muscle weakness, joint
instability, and functional decline. The evidence
confirms that land-based exercise is one of the most
powerful non-pharmacological interventions
available, with benefits that can rival those of
analgesic  medications.  Furthermore, manual
therapy techniques serve as a valuable adjunct,
effectively reducing pain and improving joint
mobility to facilitate greater engagement in active
exercise. Most importantly, patient education and
self-management strategies empower individuals,
fostering self-efficacy and equipping them with the
tools to manage their symptoms long-term, thereby
breaking the cycle of pain, fear, and inactivity.
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