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Relevance. Epidemiological studies conducted in recent years indicate that gonarthrosis (GA)
continues to be one of the most common diseases, the progression of which worsens the quality of life
of patients and causes disability. Gonarthrosis is known to develop when the balance between anabolic
and catabolic processes in the articular cartilage is disturbed. Proteoglycans, degradation products of
chondrocytes, and collagen, altered during degenerative processes, can become autoantigens and
become involved in the immunopathological process that promotes the development of synovitis.
Reactive inflammation of the synovial membrane, which occurs with activation of metalloproteinases
and overexpression of proinflammatory cytokines against the background of a deficiency of anti-
inflammatory cytokines, exacerbates dystrophic and destructive processes in cartilage tissue. Thus,
synovitis, which is secondary in nature, contributes to the progression of osteoarthritis (OA), and with
a recurrent torpid course, it can determine a violation of joint function. It has been established that the
only energy substrate for chondrocytes is glucose. It has been proven that in patients with diabetes
mellitus (DM), synthetic processes in cartilage tissue are disrupted, and chronic hyperglycemia
increases damage to muscles and periarticular tissues in OA. In GA, uncompensated chronic
hyperglycemia with a glycated hemoglobin content of 10.5% or more contributes to the development
of synovitis with intense arthralgia, pronounced exudation, proliferation of the synovial membrane and
edema of the collateral ligaments. Synovitis also activates receptors for interleukin-1 (IL-1),
fibronectin, and leptin. Despite significant progress in understanding the pathogenetic mechanisms of
synovitis development, the importance of metabolic factors for the clinical manifestations,
maintenance and severity of the inflammatory response of the knee joint synovium in a combination of
initial and compensated disorders of carbohydrate metabolism and obesity, which can affect the
composition and effectiveness of treatment, has not yet been fully studied. The main directions of
treatment of patients with GA are "pain reduction, correction of joint functional insufficiency,
limitation of disease progression and improvement of the quality of life of patients." Today, as many
centuries ago, most patients view the effectiveness of treatment through the lens of pain relief.
Therefore, during the period of synovitis, NSAIDs are widely used to reduce pain and inflammation in
the joints. These drugs remain a key element in the treatment of pain syndrome. However, due to the
unsatisfactory safety profile, experts recommend prescribing these drugs in minimally short courses,
but before pain relief, and in minimally effective dosages. At the same time, the appointment of
chondroitin sulfate and glucosamine has received unconditional recognition from specialists. It has
been shown that these drugs have an analgesic effect by suppressing the activity of lysosomal enzymes
and inhibiting superoxide radicals, which makes it possible to significantly reduce doses. "In addition,
the stabilizing effect of drugs on the width of the articular gap and metabolic processes in the
subchondral bone and cartilage were revealed. At the same time, the authors of modern national and
international guidelines on treatment with OA indicates the need for long-term medication, and
adherence to long-term outpatient therapy with chondroprotectors in non-working people of older age
groups significantly reduces the price of drugs. Osteoarthritis of the knee joint requires patient
education, lifestyle changes, physical exercises, weight loss that reduces the load on the joints, and the
use of non-pharmacological treatment methods. Laser therapy, according to the results of a meta-
analysis conducted on the evidence base of the effectiveness of treatment of knee OA, was assessed as
effective, with an RCT quality of 100% and an evidence level of la. This is above balneotherapy,
SPA/sauna, electrical stimulation, ultrasound, radiotherapy, thermotherapy, massage. Laser therapy
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improves blood microcirculation by reducing platelet and erythrocyte aggregation, normalizes arterial
inflow, venous and lymphatic outflow of the lower extremities, has anti-inflammatory, analgesic and
immunocorrective effects, improves the course of metabolic processes in the body. However, the
beneficial effect of laser radiation is manifested only under certain irradiation conditions. The strict
dose dependence of the effects requires the development and implementation in medical practice of a
dose-standardized and laser-energy-minimized laser treatment technique. Thus, a clinical study of
scientific and practical importance is important, aimed at clarifying the significance of carbohydrate
metabolism disorders in the nature of the inflammatory reaction of the synovial membrane of the knee
joint in obese patients, and evaluating the effectiveness of complex therapy using a non—medicinal
method, low-dose laser therapy, on the course of synovitis. The severity of arthralgia in synovitis in
women with abdominal obesity and early disorders of carbohydrate metabolism has been established
and its dependence on the presence of fasting hyperglycemia. The preservation of rehabilitation
potential during synovitis with gonatrosis of stages I-—III in patients without metabolic disorders and
its decrease in obese women and impaired carbohydrate metabolism were revealed. The low
effectiveness of drug therapy of synovitis in stage I-—III gonarthrosis in obese patients with impaired
carbohydrate metabolism has been shown, and its predictor has been identified: chronic hyperglycemia
with a glycated hemoglobin level of 5.7% or higher. The positive effect of personalized laser therapy
included in the complex treatment of synovitis in patients with stage [—III gonatrosis on the severity
of the inflammatory process in the joint has been proven. An algorithm is proposed to identify a risk
group for low—efficacy drug therapy of synovitis among patients with stage I-III gonarthrosis. A
differentiated approach to the treatment of synovitis in patients with stage [—III gonarthrosis has been
developed, including the use of low-dose laser therapy in combination with pharmacotherapy. The
clinical and functional characteristics of synovitis in gonarthrosis, which are significant for the
differentiated appointment of low-dose laser therapy, are highlighted. The expediency of using
indicators of carbohydrate metabolism, waist circumference, body mass index, and rehabilitation index
for this is shown.

The advantages and safety of personalized laser therapy over unified laser therapy used in combination
with pharmacotherapy for synovitis in patients with osteoarthritis of the knee joints are shown. The
features of the course of synovitis in stage I—III gonarthrosis in patients with obesity and impaired
carbohydrate metabolism are a high intensity of arthralgia at rest, associated with fasting glycemia
levels, a large thickness of the synovial membrane, a high frequency of formation of a significant
volume of effusion in the knee joint, a decrease in the ability to perform daily activities and the
rehabilitation potential of the body against the background of emotional disorders, and There is also a
lower effectiveness of pharmacotherapy due to chronic hyperglycemia. The inclusion of low-dose laser
therapy in the complex therapy of synovitis, which takes into account the clinical and functional
features of the inflammatory process in the joint, the presence of obesity, carbohydrate metabolism
disorders and the level of rehabilitation potential of the patient, contributes to more effective relief of
inflammation in the joint in stage [—III gonarthrosis, reduces the dose of nonsteroidal anti-
inflammatory drugs and improves the quality of rehabilitation of patients. Cartilage consists of cells
(chondrocytes, chondroblasts) and an intercellular substance (matrix) [32, 54, 211]. Chondrocytes
provide synthesis and degradation of cartilage matrix components. The main components of the
cartilage matrix are collagen macromolecules and proteoglycans (PG). PG are proteins combined with
hyaluronic acid (GK), chondroitin sulfate (HT) and keratan sulfate (KS). This structure has high
hydrophobicity, low viscosity and is an ideal molecule capable of resisting stress on the joint. In OA,
the synthesis of proteoglycans by chondrocytes is disrupted, and catabolic processes in cartilage begin
to prevail over anabolic ones. The cartilage matrix loses CT, CS, GC, and the PG molecule decreases.
Small GHGs can absorb water, but they are not able to hold it firmly. Collagen binds excess water,
although it swells and loosens. Cartilage resistance is decreasing. Thus, proteoglycan deficiency
becomes the main cause of cartilage degeneration and the loss of its unique adaptive properties. There
are many factors contributing to the development of OA. Among them: old age, overweight, hereditary
predisposition, metabolic and circulatory disorders, endocrine imbalance, congenital and acquired
diseases, joint injuries. In general, the discrepancy between the mechanical load on the cartilage
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surface and the ability to withstand this load is the main reason that provokes the development of OA.
However, the question of the effect of hyperglycemia on the development of secondary inflammation
in the joint cavity and diabetic peripheral polyneuropathy on the course of gonatrosis remained open.
In 2004, K. D. Brand and T. Yamasaki hypothesized that diabetic peripheral polyneuropathy of the
lower extremities may have an effect on damage to the musculoskeletal system. Based on the above, it
can be assumed that the question of the effect of glycemia, as well as its dynamics on the course of
knee joint OA, has been little studied. In addition, the problem of the effect of neuropathy progression
on the prognosis of OA is not covered at all in the literature. As suggested by A. Morandas (1979),
cartilage undergoes excessive mechanical stress, leading to rupture of the collagen network in its
surface layer, deep cracks form in the cartilage, through which proteoglycans are leached out. Thus
deprived of its components, the cartilage loses its integrity, strength, and pathological changes develop
in it. However, the link between obesity and the development of OA is not limited to mechanical
overload of the joints. There are three types of mechanical receptors on the surface of HC: alpha-5
beta-1 integrans, channels activated by stretching, and SD 44. Pressure and stretching activate
integrans and channels that trigger signaling pathways and further stimulate the release of secondary
mediators (calcium, adenosine monophosphate, inositol).

The result is the production of a number of substances, including pro-inflammatory cytokines. It
should also be noted that adipose tissue is a source of adipokines, which have pleiotropic effects and
have an effect on the formation of bone tissue and blood vessels. One of the adipokines, leptin, is
involved in maintaining HC homeostasis. Thus, OA is not a "mechanical disease", but a systemic
pathology associated with metabolic disorders in obesity. The risk factors for developing OA include
defects of the musculoskeletal system: scoliosis, kyphosis, flat feet, genu valgum, genu varum, and
varicose veins. With them, the probability of developing OA increases by 7 times. Inflammation plays
an essential role in the pathogenesis of OA. Inflammation is mainly caused by macrophage-type
synoviocytes that synthesize proteases and proinflammatory cytokines. When anti-inflammatory
cytokines are deficient from the synovial membrane through the synovial fluid, interleukins IL-1, IL-3,
tumor necrosis factor a (TNF-a), IL-6, IL-17, and leukemic inhibitory factor diffuse into the articular
cartilage, where they activate HC for the production of inflammatory mediators. Observation of
animals with OA has shown that IL-1 blockade is an effective tool capable of preventing the
destruction of articular cartilage, and TNF-a blockade provides a slight reduction in inflammation in
the articular tissues. Many researchers believe that chronic inflammation of the synovial membrane of
the joint in osteoarthritis, associated with the activation of matrix metalloproteinases and
overexpression of proinflammatory cytokines, contributes to the intensification of dystrophic and
destructive changes in articular cartilage. The condition of the subchondral bone is important in the
pathogenesis of OA. Simultaneously with the destruction of articular cartilage, the pathological
process also affects the underlying bone tissue. It is suggested that the thickening of the subchondral
plate significantly contributes to the development of OA. Subchondral sclerosis increases the stiffness
of bone tissue and thus contributes to the destruction of articular cartilage. The question of whether the
changes in the subchondral bone are primary or secondary is still open. Microcrystals may play a role
in the pathogenesis of OA. They are found in the synovial fluid of 30-60% of patients with OA. There
is an assumption that the secondary deposition of crystals contributes to the acceleration of cartilage
degeneration (the theory of the "amplification loop"). It is also possible that synoviocytes first
phagocytize crystals, after which they secrete proteolytic enzymes or secrete cytokines. In stage I—III
gonarthrosis in patients without metabolic disorders, the course of the inflammatory process in the
joint is characterized by severe arthralgia only during movement and moderate pain syndrome at rest, a
slight decrease in the ability to perform normal daily activities, minimal thickening of the synovial
membrane and a slight or moderate volume of effusion in the joint; the recurrent course of synovitis is
observed at against the background of subclinical depression and high rehabilitation potential.

The course of synovitis in stage [—III gonarthrosis in patients with abdominal obesity and early
disorders of carbohydrate metabolism, compared with people without metabolic disorders, is
characterized by an increase in the severity of arthralgia at rest, a greater thickness of the synovial
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membrane, moderate or significant volume of effusion in the joint; synovitis develops against the
background of a decrease in rehabilitation potential. body conditions, subclinical depression, as well as
subclinical anxiety. conclusions In stage [—III gonarthrosis in patients with mixed obesity and type II
diabetes mellitus, compared with patients without metabolic disorders, women with abdominal obesity
and early disorders of carbohydrate metabolism, the synovitis clinic is characterized by the most
severe arthralgias at rest and during movement, maximum thickening of the synovial membrane, a
high frequency of formation of a significant volume of effusion in the knee joint damage, up to Baker's
cyst, marked decrease in the ability to perform daily activities; The torpid course of the inflammatory
process is observed against the background of increasing emotional disorders and low rehabilitation
potential.
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