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Abstract: This thesis explores recent advancements in the therapy and
rehabilitation methods for osteoarthritis (OA), a common degenerative joint disease.
The study highlights innovative pharmacological treatments, including disease-
modifying osteoarthritis drugs (DMOADs), as well as non-pharmacological
approaches such as physical therapy, exercise programs, and novel rehabilitation
technologies. Emphasis is placed on integrating multidisciplinary strategies to
improve patient outcomes and quality of life. The work reviews current clinical
guidelines, recent scientific findings, and practical rehabilitation techniques that
support joint function restoration and pain management. The relevance of this
research lies in addressing the growing prevalence of OA worldwide and the need
for effective, personalized treatment plans that reduce disability and enhance long-
term joint health.
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HOBBIE IMTOAXOAbI U METOAbI PEABUJINTALIUU B
ODPTTEPAIINU

AHHOTammus: B 9T0oill  jguccepranuu  paccMaTpHUBAIOTCA — MOCTEIHHE
JOCTH)KCHHSI B MeETofax Tepanuu W peabumutanuu  octeoaprpura (OA),
PacpoOCTPaHEHHOTO JETEHEPAaTUBHOTO 3a00JieBaHMs CycTaBOB. B mcciemoBanmn
OCBEMIAIOTCS MHHOBAIIMOHHBIC (hapMAKOJIOTHYECKUE METOMABI JICUEHUS, BKIIIOYAS
npenaparsl Uil JJeUeHUst ocTeoapTpuTa, Moauduiupytromme oonesub (DMOADSs),
a Takke He(apMaKoIOTHUECKHUE MOAXObI, TAKHE KaK (PU3NOTEpaIus, MPOrpaMMBbI
YIOPXKHEHUA W HOBBIE TEXHOJOTUHU peabmnuranuu. Ocoboe BHUMAHUE YIACISICTCS

HHTCTpallui MCKIANCHUIINIMHAPHBIX CTpaTel"I/Iﬁ A YIYy4dYIOCHUS PE3YJIbTAaTOB
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JIeUCHHUs TAlMEHTOB M KayecTBa *U3HH. B pabore paccMmarpuBaroTcs TEKyIUe
KIIMHAYECKUE PEKOMEHAAINH, MOCIEAHNE HAyYHbIE Pe3yNbTaThl U MPAKTUYECKHUE
METO/Abl peabHINTAlluN, KOTOpbIE MOICPKUBAIOT BOCCTAHOBICHUE (DYyHKIUU
CYCTaBOB U JieueHHE OOJM. AKTyaJlbHOCTh ITOTO HMCCJEIOBAaHUS 3aKIIIOYAETCsA B
pemieHnu mpobiemMsl pacTymieit pacmpoctpaHeHHocTd OA BO BceM MuHpe U
HE0OX0AMMOCTH 3PPEKTUBHBIX, IEPCOHAIM3UPOBAHHBIX IIJIAHOB JICYEHUS, KOTOPHIE
CHUKAIOT MHBAJIMJAHOCTD U YAYUIIAIOT JOJITOCPOYHOE 37I0POBBE CYCTABOB.

Kurouesnie cioBa: Octeoaptput, Tepanus, Peabunurarus, CycraBbl, XS,
Bocnanenue, Jleuenune bonu, @usnorepanust, Pusndyeckrue YupaxxHEHUS.

Introduction

Osteoarthritis (OA) is one of the most common degenerative joint diseases,
affecting millions of people worldwide and representing a leading cause of disability
among older adults. It is characterized by the gradual breakdown of cartilage,
remodeling of bone, inflammation of the joint lining, and ultimately, impaired joint
function. With increasing life expectancy and the prevalence of sedentary lifestyles,
the global burden of osteoarthritis is expected to rise even further in the coming
decades. The conventional treatment of osteoarthritis typically includes
pharmacological interventions such as nonsteroidal anti-inflammatory drugs
(NSAIDs), analgesics, and corticosteroid injections. While these therapies help
alleviate symptoms in the short term, they do not reverse or halt disease progression.
Moreover, long-term use of these medications can lead to serious side effects,
including gastrointestinal complications, cardiovascular risks, and dependency on
painkillers.

In light of these challenges, researchers and clinicians are seeking new and
more effective therapeutic strategies that go beyond symptomatic relief. Innovative
approaches such as biological therapies (including platelet-rich plasma and stem cell
injections), physical therapy techniques, lifestyle modifications, and advanced
rehabilitation programs are gaining increasing attention in clinical practice. These

methods aim not only to reduce pain and inflammation but also to restore joint
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function and improve long-term outcomes. Rehabilitation, in particular, plays a
pivotal role in osteoarthritis management. A well-designed rehabilitation program
can help improve joint mobility, strengthen periarticular muscles, and reduce the risk
of further joint damage. It often includes components such as physiotherapy,
hydrotherapy, occupational therapy, and patient education. Additionally, the use of
modern technology, such as wearable devices and digital health platforms, has
further enhanced the effectiveness of rehabilitation by enabling personalized and
data-driven treatment plans. This paper seeks to review the latest advancements in
the therapy and rehabilitation of osteoarthritis. It will analyze the efficacy of new
therapeutic modalities, discuss their mechanisms of action, and explore practical
recommendations for their implementation in clinical settings. Furthermore, this
study aims to highlight the importance of a multidisciplinary and patient-centered
approach in managing osteoarthritis, ensuring that patients not only live longer but
also enjoy a better quality of life.

Main Body

Osteoarthritis (OA) i1s the most common chronic degenerative joint disease,
predominantly affecting the knees, hips, hands, and spine. It is characterized by
progressive cartilage degradation, subchondral bone remodeling, and joint
inflammation. The hallmark symptoms include joint pain, stiffness, limited mobility,
and swelling. OA affects over 300 million people globally and is a leading cause of
disability in elderly populations. It typically begins after the age of 40 and its
prevalence increases with age. Women are more frequently affected than men,
particularly after menopause. Risk factors include obesity, joint injury, repetitive
stress, genetics, and metabolic disorders. OA significantly impacts patients’ quality
of life, daily activities, and psychological well-being. As the disease progresses,
mobility becomes increasingly limited, leading to physical inactivity and social
isolation. Many patients remain undiagnosed or receive delayed diagnosis, which
limits treatment effectiveness. Understanding the epidemiology and risk factors of

OA is essential for early detection, prevention, and management strategies.
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Conventional osteoarthritis therapy primarily relies on symptom management
through pharmacologic and non-pharmacologic measures. Non-steroidal anti-
inflammatory drugs (NSAIDs) are commonly used to reduce pain and inflammation
but carry risks of gastrointestinal, renal, and cardiovascular side effects. Intra-
articular corticosteroid injections can provide temporary relief but may accelerate
joint degeneration with prolonged use. Topical analgesics and oral acetaminophen
are also employed but often offer limited benefit in moderate to severe OA. Physical
therapy and lifestyle modifications such as weight loss and activity adjustments are
supportive but may not be sufficient alone. Traditional methods focus on controlling
pain and maintaining joint function rather than reversing structural damage. Patient
adherence to medication and exercise recommendations is another challenge.
Additionally, long-term use of pain medications can lead to dependency and
decreased effectiveness. As the disease advances, some patients require surgical
interventions, such as joint replacement. These limitations highlight the need for
more targeted, disease-modifying approaches that can alter OA progression and
improve long-term outcomes.

Recent advancements in osteoarthritis research have led to the development
of innovative treatment strategies. Regenerative medicine has emerged as a
promising field, with platelet-rich plasma (PRP) injections and stem cell therapies
showing potential to promote cartilage repair and reduce inflammation. Biologic
agents targeting specific molecular pathways involved in joint degradation, such as
interleukin-1 and tumor necrosis factor inhibitors, are under investigation. Gene
therapy and tissue engineering aim to restore joint integrity at the cellular level,
though these approaches remain experimental. Nanomedicine offers precise drug
delivery to affected joints, enhancing efficacy and minimizing systemic side effects.
Personalized medicine, based on genetic profiling and biomarker analysis, allows
tailoring of treatment to individual patient characteristics. Digital health
technologies, including telemedicine and mobile applications, improve treatment

adherence and patient education. These novel therapies seek not only to alleviate
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symptoms but to modify disease progression, offering hope for improved long-term
management of OA. However, more large-scale clinical trials are needed to confirm
their safety and effectiveness.

Rehabilitation plays a vital role in the comprehensive management of
osteoarthritis by improving function, reducing pain, and enhancing quality of life.
Contemporary rehabilitation programs are multidisciplinary and personalized,
incorporating physical therapy, hydrotherapy, occupational therapy, and manual
therapy techniques. Structured exercise programs focusing on strength, flexibility,
and balance are core components. Aquatic therapy is particularly beneficial for
reducing joint load while maintaining mobility. Electrotherapy and ultrasound are
also used to relieve pain and stimulate tissue repair. Cognitive-behavioral therapy
may be integrated to address the psychological impact of chronic pain. Assistive
devices like braces or orthotics support joint alignment and function. Recent
advancements include virtual reality-based rehabilitation, wearable sensors, and
remote monitoring tools that allow patients to engage in therapy from home. Mobile
applications provide guided exercises and progress tracking. A well-designed
rehabilitation plan enhances patient autonomy, promotes active participation, and
reduces reliance on medications or surgery. Long-term commitment to rehabilitation
significantly slows functional decline and supports sustained improvement in joint
health.

Effective osteoarthritis management requires collaboration across multiple
healthcare disciplines. A multidisciplinary team typically includes rheumatologists,
orthopedists, physiotherapists, dietitians, psychologists, and primary care providers.
Each professional contributes unique expertise to develop a comprehensive,
individualized care plan. For example, dietitians assist in weight management to
reduce joint stress, while psychologists help patients cope with chronic pain and
lifestyle changes. Physiotherapists guide therapeutic exercises, and rheumatologists
oversee pharmacologic treatments. Consistent monitoring of disease progression

and response to therapy is essential. Wearable technologies, such as activity trackers

"IxoHomuka u comuym'' Ne5(132) 2025 www.iupr.ru



and smart insoles, provide real-time data on mobility and pain levels. Mobile apps
facilitate symptom logging, medication reminders, and telehealth consultations.
Regular assessments allow timely adjustments to treatment regimens, preventing
complications and optimizing outcomes. Engaging patients as active participants in
their care encourages adherence and empowers them to make informed decisions.
This collaborative and dynamic approach improves efficiency, enhances
communication, and leads to better health results in managing osteoarthritis.

Osteoarthritis is a multifaceted condition that requires a holistic and evolving
treatment strategy. Traditional methods, while helpful for symptom control, often
fall short in addressing the underlying disease mechanisms. The integration of
regenerative therapies, biologics, personalized medicine, and digital tools marks a
significant shift toward more proactive and targeted care. Rehabilitation continues
to be a cornerstone of therapy, and its modernization through technology increases
accessibility and effectiveness. A multidisciplinary model ensures comprehensive
support, addressing the physical, emotional, and social aspects of the disease. Future
directions include refining gene and stem cell therapies, validating novel drug
targets, and expanding the use of Al for diagnosis and treatment planning. Early
screening programs and public health education are also vital for prevention and
early intervention. Continued research, investment, and patient-centered innovation
are essential to transform osteoarthritis therapy into a more effective and sustainable
model. Ultimately, the goal is not only to manage OA symptoms but to preserve joint
function and improve long-term quality of life for patients.

Discussion

The evolving landscape of osteoarthritis (OA) therapy reflects the growing
recognition that traditional approaches alone are insufficient to address the
complexity of the disease. While conventional treatments like NSAIDs and physical
therapy continue to play a role in symptom relief, they often fail to halt disease
progression or restore joint structure. New therapeutic strategies such as regenerative

medicine, stem cell therapy, and platelet-rich plasma injections have introduced a
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more proactive and potentially restorative approach. These methods aim not only to
alleviate pain but also to regenerate damaged cartilage and reduce inflammation at
the cellular level. Moreover, advances in digital health and wearable technologies
have enhanced patient engagement, allowing for more precise monitoring and
individualized treatment plans. Rehabilitation remains a key pillar of OA care.
However, its integration with modern technology such as virtual reality therapy, tele-
rehabilitation, and Al-guided exercise platforms has elevated its effectiveness and
accessibility. A multidisciplinary model ensures that patients receive holistic care,
addressing physical, emotional, and social challenges. The combination of
innovative therapies and coordinated care has shown promise in improving patient
outcomes, reducing reliance on invasive procedures, and enhancing long-term
quality of life. Despite these advancements, several challenges persist, including the
high cost of novel treatments, limited access in low-resource settings, and the need
for further large-scale clinical validation. Therefore, continuous research, policy
support, and public education are essential to successfully implement these new
approaches in everyday medical practice.

Conclusion

In conclusion, the management of osteoarthritis is undergoing a significant
transformation due to the emergence of innovative therapeutic and rehabilitation
strategies. While traditional treatments continue to provide symptomatic relief, they
are increasingly being complemented by modern, evidence-based approaches that
target the underlying causes of joint degeneration. Regenerative therapies, such as
stem cell applications and PRP injections, offer promising avenues for tissue repair
and long-term improvement. Likewise, the integration of digital tools, telemedicine,
and personalized rehabilitation programs has enabled more efficient and patient-
centered care. The success of these new approaches depends not only on medical
advancements but also on effective implementation through interdisciplinary
cooperation and healthcare system support. Continued research, investment in

training, and public awareness will be crucial in making these therapies widely
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accessible and sustainable. Ultimately, embracing both technological innovation and
holistic rehabilitation holds the key to improving the quality of life for individuals
affected by osteoarthritis and reducing the broader social and economic burden of
the disease.
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