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Abstract

Background: Early osteoarthritis (OA) of the knee is characterized by the initial onset of symptoms
and early structural changes in the knee joint. The management of early knee OA requires a
comprehensive approach that integrates clinical assessment, therapeutic interventions, and ongoing
patient education to effectively mitigate symptoms and slow disease progression. Knowledge of the
modifiable risk factors associated with knee OA in younger populations indirectly helps earlier
identification of individuals at high risk of developing OA and also offers an opportunity to treat them
successfully. The combination of advanced diagnostic tools, personalized treatment plans, and patient
education leads to better disease management and functional improvements. Ongoing research and
adaptation of this approach can further optimize outcomes and provide a model for comprehensive care
in early knee OA.

Aim: To evaluate the efficacy of an integrated approach to the clinical assessment and management of
early knee OA, focusing on a multidisciplinary strategy that combines advanced diagnostic techniques
with personalized treatment and self-management strategies.

Material and Method: This prospective cohort study was carried out in the outpatient department of
Orthopedics at Tertiary care Hospital. Data were gathered from patients visiting the Orthopedic
Outpatient Department at the hospital. After analyzing data from 60 participants, it was found that the
study sample had a nearly equal distribution of males and females. Data collection involved a structured
questionnaire, clinical record forms, and various diagnostic tools. Parameters such as demographic
data, biochemical markers, imaging results, and clinical scores (e.g., ACR score, LEFS score, VAS
score) were analyzed at baseline, 3 months, and 6 months of follow-up. Advanced imaging techniques,
including MRI and ultrasound, were used to assess cartilage changes and joint inflammation. Patients
received personalized management plans that included lifestyle modifications, pharmacological
treatments, physical therapy, and education on self-management.

Results: The distribution of various biochemical and clinical parameters among the patients, indicating
potential deficiencies or abnormalities in several areas, such as hemoglobin, calcium, phosphorus,
Vitamin B12, uric acid, Vitamin D3, and PTH. The results suggest areas of concern, particularly the
high prevalence of Vitamin D3 deficiency and the presence of anemia and imbalances in calcium and
uric acid levels. The Mean ACR Score, indicative of disease activity, improved significantly from
baseline to 6 months. The LEFS Score, reflecting lower extremity function, showed consistent
improvement, indicating enhanced functional capabilities. The VAS Score, measuring pain, initially
improved but showed a slight increase after 6 months, suggesting a temporary fluctuation in pain levels.
These changes suggest that while there was significant improvement in functional outcomes and disease
activity, pain management might need ongoing attention to maintain lower pain levels.

Conclusion: An integrated approach to the clinical assessment and management of early knee
osteoarthritis offers a comprehensive strategy for improving patient outcomes. By combining detailed
assessment, personalized treatment, and patient education, healthcare providers can effectively manage
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early knee OA, enhance functional outcomes, and slow disease progression. Advances in diagnostic
tools, understanding of disease mechanisms, and development of personalized and non-
pharmacological treatments offer promising avenues for improving patient outcomes.

Keywords: Early Knee Osteoarthritis, Integrated Approach, Clinical Assessment, Management, MRI,
Ultrasound, Self-Management, Exercise Therapy, Pharmacological Treatment.

Introduction

Knee osteoarthritis (OA) is a prevalent and
debilitating condition characterized by the
progressive degeneration of cartilage, resulting
in pain, stiffness, and functional impairment.
Early osteoarthritis of the knee refers to the
initial stages of this condition, where
pathological changes have begun but have not
yet severely compromised joint function or
quality of life. Addressing early knee
osteoarthritis is crucial as it can prevent or delay
the progression to more advanced stages, which
are associated with increased pain, loss of
mobility, and reduced overall quality of life. The
complexity of knee osteoarthritis necessitates a
multifaceted approach to its management.!
Traditional methods often focus on treating
symptoms rather than addressing the underlying
pathophysiological processes. Therefore, an
integrated approach that combines clinical
assessment with targeted management strategies
is essential for improving patient outcomes.?

Effective  management of early knee
osteoarthritis starts with a thorough and
multidimensional clinical assessment. Gathering
detailed information about the onset, duration,
and severity of symptoms such as pain, stiffness,
and functional limitations. This includes
understanding the patient's lifestyle, activity
level, and any history of joint injuries or other
risk factors. A comprehensive physical exam
evaluates joint function, range of motion,
swelling, tenderness, and gait abnormalities.
Specific tests, such as McMurray’s test or the
Lachman test, may be employed to assess the
integrity of the knee joint structures.’
Radiographic imaging, such as X-rays, can
reveal changes in joint space narrowing, sub-
chondral sclerosis, and osteophyte formation.

Advanced imaging techniques, like magnetic
resonance imaging (MRI), can provide detailed
information on cartilage degeneration and other
soft tissue changes.*

Reducing excess body weight can decrease
stress on the knee joints, which is crucial for
alleviating symptoms and slowing disease
progression. Engaging in low-impact exercises,
such as swimming or cycling, can improve joint
function and strength. A structured physical
therapy program may include strengthening
exercises for the quadriceps and hamstrings, as
well as flexibility and balance training.’

Techniques such as joint mobilization can help
alleviate pain and improve joint function.
Customized exercise programs can strengthen
the muscles around the knee, improve joint
stability, and enhance overall mobility.
Educating patients about their condition,
including how to manage symptoms and the
importance of adherence to treatment plans,
empowers them to take an active role in their
care. Training patients on proper body
mechanics and joint protection strategies can
help prevent further joint stress.’ It seeks to
integrate various diagnostic and therapeutic
modalities, including but not limited to, clinical
evaluation, imaging techniques, lifestyle
modifications, pharmacological treatments,
physical therapy, and patient education. By
adopting a holistic approach, the study intends to
enhance the accuracy of early diagnosis, tailor
individualized treatment plans, and ultimately
improve long-term management strategies for
patients with early knee osteoarthritis. Through
this integrated approach, the study also aims to
address the gaps in current clinical practices,
streamline the management process, and provide
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a model that can be adopted in diverse healthcare
settings.”® The goal is to establish evidence-
based guidelines that can facilitate -early
intervention and prevent the progression of knee
osteoarthritis, thereby enhancing patient quality
of life and reducing the overall burden of the
disease. Some evidence suggests that
acupuncture may provide symptom relief for
osteoarthritis patients. Supplements such as
glucosamine and chondroitin may offer benefits,
though their effectiveness can vary among
individuals.”1°

An integrated approach to the clinical
assessment and management of early knee
osteoarthritis is essential for improving patient
outcomes and mitigating disease progression.
By combining detailed assessment with targeted
interventions and patient education, healthcare
providers can enhance the management of early
knee osteoarthritis and support patients in
maintaining their quality of life. Continued
research and advancements in treatment
strategies will further contribute to the effective
management of this common and impactful
condition.!-1?

Material and Methods

This prospective cohort study was carried out in
the outpatient department of Orthopedics at
Tertiary care Hospital. Data were gathered from
patients visiting the Orthopedic Outpatient
Department at the hospital. After analyzing data
from 60 participants, it was found that the study
sample had a nearly equal distribution of males
and females. A structured questionnaire and a
comprehensive data collection form were
utilized. A clinical record form was employed to
document clinical symptoms. The collected data
included demographic information, biochemical
markers, risk factors, and clinical assessment
scores.

Selection Criteria:

e Adults aged 35-65 with early knee
osteoarthritis, as defined by clinical
symptoms and radiographic evidence of
minimal joint space narrowing or other
initial signs of cartilage damage.

e Early OA knee — KL Grade 0, 1 or Cartilage
degenerative changes on MRI

e Qualitative C - reactive protein — Negative.

e Erythrocyte Sedimentation Rate- < 6 mg/dl

e Total Leucocyte count < 10000/ Cu.mm.

Exclusion Criteria:

e Individuals with advanced knee
osteoarthritis, recent knee surgery, or other
major joint disorders.

e Joint pain due to rheumatologic or systemic
diseases

e Malalignment of weight-bearing axis

e Internal knee derangement causing knee
pain

Clinical Assessment Tools

¢ Questionnaires: Standardized tools such as
the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC)
and the Knee injury and Osteoarthritis
Outcome Score (KOOS) for evaluating pain,
function, and quality of life.

e Physical Examination Protocol: Includes
assessing knee range of motion, joint
stability, and muscle strength. Specific tests
may involve measuring flexion, extension,
and functional tests like the Timed Up and
Go (TUG) test.

Imaging Techniques

e X-rays: Standard weight-bearing antero-
posterior and lateral views to assess joint
space width, osteophyte formation, and sub-
chondral sclerosis.

e MRI: Used selectively to evaluate cartilage
thickness, sub-chondral bone changes, and
other soft tissue abnormalities if X-ray
findings are inconclusive or for more
detailed assessment.

Laboratory Tests

e Blood Tests: Basic tests including C-reactive
protein (CRP) and erythrocyte
sedimentation rate (ESR) to evaluate
systemic inflammation. Optional tests for
biomarkers of cartilage degradation like
collagen degradation products (e.g., CTX-II)
may be included.
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Therapeutic Modalities

e Pharmacological Treatments:
and NSAIDs as per standard dosing
protocols. If relevant, use of disease-
modifying osteoarthritis drugs (DMOADs)
based on current evidence.

e Physical Therapy Equipment: Tools for
therapeutic exercises, including resistance
bands, weights, and balance boards.

e Supplementary Treatments: Acupuncture
needles and nutritional supplements as per
protocol.

Analgesics

Patient Education Materials

e FEducational Leaflets: Information on
osteoarthritis, lifestyle modifications, and
joint protection strategies.

e Exercise Guides: Written or video resources
detailing home exercises and proper
techniques.

Clinical Assessment Process

e Baseline Assessment: Initial evaluations
include patient history, physical
examination, and baseline imaging and
laboratory tests.

e Follow-Up Assessments: Regular intervals
(e.g., 3, 6, and 12 months) for reassessment
of symptoms, functional status, and disease
progression.

Personalized weight management plans and
exercise regimens tailored to individual needs.
Take Educational sessions on joint protection
and self-management. Administer and adjust

medications as per clinical guidelines and
patient  response. Arrange  structured
rehabilitation program, including specific
exercises for strengthening and flexibility, with
periodic reassessments to adjust the program as
needed. If included, protocols for acupuncture
and nutritional supplements are standardized
based on current evidence. patients were started
on medication and physiotherapy and lifestyle
modifications as per ACR guidelines'* and
patients were followed up after 3 and 6 months
for clinical scores like VAS (Visual Analogue
Scale)!* and LEFS (lower extremity functional
score) 13

Statistical analysis

Systematic collection of clinical, imaging, and
laboratory data use electronic health records or
data management systems to track and manage
patient information. Sources of data were
demographic characteristics, biochemical data,
risk factors, and clinical scores. Descriptive
statistics were reported as means and standard
deviation or proportions. An The procedure
calculated the variation in the observed means.

Result: -

An almost equal number of elderly (above the
age of 60) and non-elderly were involved in the
study. Hence it could be concluded that early
changes of knee OA may not necessarily be age
dependent. After analyzing a total of 60 patients
in the study, it was observed that there was
almost an equal distribution of males and
females in the study.

Table 1: shows the Baseline analysis of laboratory parameters in Knee osteoarthritis patients.

Parameter Below Normal | Within Normal Range | Above Normal
o Range Number (%) | Number (%) Range Number (%)

HB (gm %) 32 (53.3) 28 (46.6) 0

Sr. Calcium

(9-11 mg/dl) 30(50) 22 (36.6) 8(13.3)

Sr. Phosphorus

(2-4.5 mg/dl) 22 (36.6) 38 (63.3) 0

Vit. Biz

(191- 663 pg/ ml) 20(33.3) 39 (65) 1(1.66)

Uric acid

(3 to 7 mg/dl) 15(25) 22 (36.6) 23(38.3)
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Vit. D3 (5.2-60.4
ng/ml) 55 (91.6) 5(8.33) 0
PTH

(12-50 ng/L) 16 (26.66) 44 (73.33) 0

The distribution of various biochemical and
clinical parameters among the patients,
indicating potential deficiencies or
abnormalities in several areas, such as
hemoglobin, calcium, phosphorus, Vitamin
B12, uric acid, Vitamin D3, and PTH. The
results suggest areas of concern, particularly the

high prevalence of Vitamin D3 deficiency and
the presence of anemia and imbalances in
calcium and uric acid levels. Most patients had
PTH levels within the normal range, but a
portion had levels below normal, which might
indicate issues with calcium regulation or
parathyroid function.

Table 2: shows the Comparisons of means of scores between 3 months with baseline and 6
months with baseline

Baseline Value Value after 3| Value after 6 Months

Particulars Mean+SD Months of Follow | of Follow Up
Up Mean+SD Mean+SD
Mean ACR Score 2.11 £0.55 2.16 £0.53 1.23+0.71
LEFS Score 30.21+8.10 43.14+6.11 48.6+ 8.05
VAS Score 3.17£0.44 1.84+ 0.46 2.13+0.54

The Mean ACR Score, indicative of disease
activity, improved significantly from baseline to
6 months. The LEFS Score, reflecting lower
extremity  function, showed  consistent
improvement, indicating enhanced functional
capabilities. The VAS Score, measuring pain,
initially improved but showed a slight increase
after 6 months, suggesting a temporary
fluctuation in pain levels. These changes suggest
that while there was significant improvement in
functional outcomes and disease activity, pain
management might need ongoing attention to
maintain lower pain levels.

Discussion

Early knee osteoarthritis (OA) is a stage in the
progression of osteoarthritis characterized by the
initial onset of symptoms and early structural
changes in the knee joint. Effective management
of early knee OA requires a comprehensive
approach that integrates clinical assessment,
therapeutic interventions, and ongoing patient
education.®This ~ discussion evaluates the
implications of an integrated approach to
managing early knee OA based on clinical
evidence and current practices. Detailed patient
history and physical examination are

fundamental in diagnosing early knee OA. They
help identify symptoms such as pain, stiffness,
and functional limitations. Physical examination
provides insight into the extent of joint
involvement and helps in differentiating early
OA from other musculoskeletal disorders.
Radiographic imaging is crucial for visualizing
early degenerative changes, such as joint space
narrows and osteophyte formation.'*Advanced
imaging modalities like MRI can offer
additional details about cartilage integrity and
soft tissue involvement, which are critical for
early diagnosis and monitoring disease
progression. Integrating clinical, radiographic,
and laboratory assessments provides a holistic
view of the patient's condition. This integrated
framework allows for more accurate diagnosis
and personalized treatment planning.'> A tailored
exercise regimen, including low-impact aerobic
activities and strength training, can enhance
joint function, improve mobility, and strengthen
the muscles around the knee. Exercise is a
cornerstone of non-pharmacological
management and has been shown to reduce pain
and improve function in OA patients. Physical
therapy plays a crucial role in managing early
knee OA by improving joint function, reducing
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pain, and enhancing overall quality of life.
Customized exercise programs should focus on
strengthening the quadriceps and hamstrings,
improving flexibility, and correcting gait
abnormalities. Some patients may benefit from
alternative therapies like acupuncture or
supplements such as glucosamine and
chondroitin. Although evidence supporting
these treatments varies, they may provide
additional ~ symptom  relief for  some
individuals.!®

Responses to treatment can differ significantly
among patients. Personalized treatment plans
that consider individual variations in symptomes,
disease progression, and comorbid conditions
are essential for optimizing outcomes. The long-
term effectiveness and safety of various
treatments need continuous evaluation. As new
therapies and interventions become available,
they should be incorporated into practice based
on emerging evidence. Ensuring equitable
access to comprehensive care and resources for
all patients, including those in underserved
areas, is crucial. Strategies to address disparities
in access to care and treatment should be
developed.!’

Recent studies have highlighted the increased
sensitivity of MRI and ultrasound in detecting
early cartilage changes, subchondral bone
alterations, and synovial inflammation.
Advanced MRI techniques, such as T2 mapping
and delayed gadolinium-enhanced MRI of
cartilage, offer improved detection of cartilage
degeneration at early stages. Recent studies
confirm the benefits of tailored exercise
programs for early knee OA. Evidence supports
that strengthening exercises, aerobic activities,
and flexibility training improve function and
reduce pain.

Research into disease-modifying osteoarthritis
drugs (DMOADs) is ongoing. Recent clinical
trials have investigated new compounds aimed
at slowing cartilage degradation and modifying
disease progression. Recent advancements in
intra-articular injections, including
corticosteroids, hyaluronic acid, and platelet-
rich plasma (PRP), show promise in managing
symptoms and improving joint function.

Evidence supports the effectiveness of
structured  self-management programs that
educate patients about their condition,
encourage adherence to treatment plans, and
promote lifestyle changes.!®

Ongoing research into the patho-physiology of
early knee OA, as well as the development of
new treatment modalities, is essential. Studies
should focus on identifying effective DMOADs,
improving diagnostic tools, and refining

management strategies. Implementing
integrated care  models that involve
multidisciplinary teams, including

rheumatologists, orthopedic surgeons, physical
therapists, and dietitians, can enhance the
management of early knee OA. These models
should aim to provide comprehensive care that
addresses all aspects of the patient's condition.
Future research should also focus on patient-
centered approaches, including the development
of tools and resources that empower patients to
actively participate in their care and make
informed decisions about their treatment
options."

Conclusion:

An integrated approach to the clinical
assessment and management of early knee
osteoarthritis offers a comprehensive strategy
for improving patient outcomes. By combining
detailed assessment, personalized treatment, and
patient education, healthcare providers can
effectively manage early knee OA, enhance
functional outcomes, and slow disease
progression. Advances in diagnostic tools,
understanding of disease mechanisms, and
development of personalized and non-
pharmacological treatments offer promising
avenues for improving patient outcomes.
Ongoing research and innovations will continue
to shape the future of early knee OA
management, emphasizing the need for a
multidisciplinary and patient-centered approach.
Addressing the challenges and exploring future
directions in research and care models will
further advance the management of this
prevalent condition.
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