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Abstract. Gonarthrosis (deforming osteoarthritis of the knee joints) is one of the most common degenerative-dystrophic
disorders of the musculoskeletal system, which significantly reduces patients’ quality of life and leads to persistent
impairment of the functional activity of the lower limbs. In the early stages of the disease, the search for effective, non-
invasive and scientifically substantiated therapeutic approaches is particularly important, especially those capable
of influencing the regeneration of cartilage and bone tissue structures, reducing pain, and slowing the progression of
degenerative changes. The aim of this study was to conduct a clinical assessment of the feasibility of using nuclear
magnetic resonance as a therapeutic adjuvant in patients with early-stage gonarthrosis and to determine its effect on the
dynamics of key clinical indicators. Within the framework of the study, the results of the comprehensive use of nuclear
magnetic resonance therapy alone and in combination with basic treatment methods were analysed in 47 outpatients
diagnosed with gonarthrosis. The study group included 19 men (40.4%) and 28 women (59.6%). Evaluation was carried out
using indicators of pain intensity, range of motion in the knee joint, functional activity, and the overall clinical condition
of the patients. It was established that the inclusion of nuclear magnetic resonance therapy in the treatment programme
contributed to significant and sustained clinical improvement. After completion of the treatment course, 80.9% of patients
demonstrated a marked reduction in pain and improved mobility, 14.9% showed a moderate positive outcome, while the
absence of a pronounced effect was recorded in only 4.2% of cases. The practical value of the obtained results lies in the
fact that nuclear magnetic resonance therapy may be regarded as an effective, safe and promising method of conservative
treatment for patients with degenerative-dystrophic lesions of the knee joints, capable of complementing traditional
treatment approaches and enhancing their therapeutic effect
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INTRODUCTION

Osteoarthritis of the knee joint is one of the most common
degenerative diseases of the musculoskeletal system, lead-
ing to chronic pain, reduced functional activity and signif-
icantly reduced quality of life. Despite the availability of
various treatment methods, there are very few effective
approaches that affect early pathogenetic mechanisms
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and inhibit the progression of structural changes in joint
tissues. This fact necessitates the search for new, safe and
scientifically sound therapeutic strategies. Current scien-
tific research is focused on finding physical methods of in-
fluence, in particular magnetic resonance technologies, to
modify biological processes in cartilage and bone tissues.
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In the period 2017-2024, active research began on the
possible use of MBST® nuclear magnetic resonance for
therapeutic purposes. In a study by A. Mann et al. [1], scien-
tists analysed the effect of low-intensity nuclear magnetic
resonance therapy (NMRT) on the regeneration of dorsal
root ganglion neurons in culture. The authors investigat-
ed whether NMRT is capable of modulating the behaviour
of Schwann cells and neurons, in particular their prolifer-
ation, gene expression and neurogenesis processes. The
results indicated that NMRT stimulates the proliferation
of Schwann cells without changing their phenotype and
significantly enhanced neuron survival, neurite formation,
and differentiation. In addition, the environment obtained
from Schwann cells after NMRT itself promoted the growth
and survival of neurons. Thus, the study pointed to the
potential ability of NMRT to accelerate peripheral nerve
regeneration and highlighted the prospects for its further
study as an adjunctive non-invasive therapy.

The study by V. Thoni et al. [2] presented an experi-
mental analysis of therapeutic nuclear magnetic resonance
(INMR), the essence of which is that the method was di-
vided into three separate components — tNMR itself, sweep
field, and radiofrequency mode - to determine their contri-
bution to cellular effects. As a result, it was found that each
mode causes specific changes in reactive oxygen species
levels, lactate metabolism, and proliferation indices. The
authors concluded that tNMR affects processes dependent
on proton gradients, indicating a possible enhancement
of the proton motive force of cells. A narrative review by
M. Znidaric et al. [3] included an analysis of the potential of
molecular biophysical stimulation therapy (MBST), in par-
ticular NMRT, in the treatment of chronic musculoskeletal
disorders. The authors emphasised the fact that traditional
treatments for osteoporosis and osteoarthritis have limit-
ed effectiveness and are mainly aimed at reducing pain or
increasing bone mass. MBST has been shown to have a safe
and non-invasive effect on cartilage regeneration, improv-
ing bone tissue quality and reducing symptoms in chronic
musculoskeletal disorders, including back pain, making it a
promising technology for conservative treatment.

A study by N. Huels et al. [4] showed a statistically
significant reduction in pain in dogs with osteoarthritis of
the elbow joint. Even though this was a veterinary mod-
el, the results are important because the pathogenesis of
osteoarthritis in animals is similar to that in humans. A
scientific review by D. Bichsel et al. [5] revealed signifi-
cant heterogeneity in clinical recommendations for the
treatment of hip and knee osteoarthritis, indicating the
lack of a universal approach and the need for more stand-
ardised evidence-based treatment algorithms. Scientists
L.0. Dantas et al. [6] summarised the key areas of physical
therapy for gonarthrosis, emphasising the importance of
exercise, load control and multimodal strategies, the ef-
fectiveness of which has been confirmed by clinical data.
A study by T. Paolucci et al. [7] demonstrated that a new
physiotherapy approach leads to a statistically significant
reduction in pain and improvement in joint function af-
ter just a few weeks of therapy. This discovery is impor-
tant for the development of effective treatment strategies
for this disease. A brief communication by S. Onuora [8]
drew attention to the phenomenon of “hyalinisation” as
a potential marker of regeneration, opening up new di-
agnostic guidelines. This phenomenon may become an

important tool for monitoring tissue repair processes and
evaluating the effectiveness of therapeutic methods. The
monograph by K.P.H. Pritzker & H.K. Gahunia [9] present-
ed a summary of the mechanisms of homeostasis, ageing
and cartilage degeneration, emphasising the combined
role of mechanical stress, inflammatory mediators and
cellular metabolism disorders.

Thus, in summary, modern clinical and experimental
studies have shown that nuclear magnetic therapy shows
promising results in reducing pain, improving joint func-
tion, modulating inflammatory mechanisms, and stimu-
lating regenerative processes. The aim of the study was to
investigate the clinical and functional efficacy of NMRT in
the complex treatment of early stages of gonarthrosis.

MATERIALS AND METHODS

The study was conducted using a combined retrospec-
tive-prospective model. Initially, a retrospective analysis
of patients’ medical records from 2019-2021 was carried
out, which made it possible to determine the main clinical
characteristics of disease progression and the outcomes of
previously applied treatment methods. This was followed
by prospective observation of patients who underwent a
course of nuclear magnetic resonance therapy, with the
aim of assessing the dynamics of clinical status and struc-
tural changes in the knee joint. Histological, clinical, ra-
diological, and statistical methods were used in the study.
Histological analysis was focused on investigating degen-
erative-dystrophic changes in the knee joint in rats and
assessing morphological signs of the regenerative capacity
of cartilage tissue under the influence of nuclear magnetic
resonance therapy. The clinical approach involved evalu-
ation of treatment outcomes in patients with early stages
of knee osteoarthritis after completion of an NMRT course.
Radiological examination made it possible to monitor
structural and functional changes in the knee joint at early
stages of gonarthrosis during the course of treatment.

During the study, clinical outcomes of the use of NMRT
alone and in combination with other treatment methods
were analysed in 47 patients diagnosed with gonarthrosis
who were receiving outpatient care at the “VinProfiMed”
Rehabilitation Centre in Vinnytsia. The group included
19 men (40.4%) and 28 women (59.6%). The mean age of
the examined patients was 60.4 years (range 28-77 years).
Inclusion criteria were patients diagnosed with deforming
osteoarthritis of the knee joints (gonarthrosis) stages I-III.
Exclusion criteria included stage IV gonarthrosis, the pres-
ence of metal implants, and oncological diseases.

The study was conducted in accordance with interna-
tional ethical standards. The provisions of the Declaration
of Helsinki and the recommendations of the European
Commission were observed. Approval from the local ethics
committee was obtained prior to the start of the study in
accordance with Protocol No. 7 dated 16 September 2021.
All participating patients signed informed consent forms
for participation in the study and for the processing of their
medical data. Potential participants were invited from the
patient database of the “VinProfiMed” Medical and Reha-
bilitation Centre or applied independently. A clinical ex-
amination by an orthopaedic trauma specialist was per-
formed, eligibility according to inclusion and exclusion
criteria was verified, and medical history was collected (du-
ration of symptoms, previous therapeutic interventions,
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comorbidities). Before the initiation of therapy, each pa-
tient underwent clinical pain assessment (Visual Analogue
Scale, VAS); evaluation of joint function (Lequesne Index
or WOMAC, if available); psycho-emotional screening
(HADS or PHQ-9, if indicated); knee joint radiography in
standard projections to determine disease stage; MRI or
ultrasound where indicated to clarify the condition of car-
tilage, menisci, and periarticular structures; and laboratory
tests (complete blood count, C-reactive protein, biochem-
istry) when clinically required.

These data were used as baseline values for subsequent
comparisons. The next stage involved assignment of the
therapeutic programme and group allocation. Allocation
of patients to the “cartilage” or “bone” NMRT programme
was based on clinical and instrumental findings (predom-
inantly cartilage pathology or signs of bone involvement/
aseptic necrosis) and individual indications. Subsequent-
ly, the treatment protocol (intervention) was determined.
The cartilage programme consisted of daily NMRT sessions
lasting 60 minutes for seven consecutive days (one course)
and was applied to 40 patients. The bone programme con-
sisted of daily NMRT sessions lasting 60 minutes for nine
days and was applied to six patients. One patient sequen-
tially completed both programmes, first the cartilage pro-
gramme and then the bone programme.

During each session, vital signs (blood pressure, heart
rate), patients’ subjective sensations, and any adverse
events or discomfort were recorded. Concomitant (com-
bined) therapy was provided. Thirteen patients received
intra-articular injections of hyaluronic acid (the interval
between the last injection and the start/end of NMRT was
documented); one patient received cell-based therapy, and
one patient underwent spa and health resort treatment. All
these interventions were documented and taken into ac-
count in the analysis as potential covariates. Assessment
of effectiveness was repeated immediately after comple-
tion of the course and at follow-up examinations at 3 and
6 months. At each stage, clinical scales (VAS, Lequesne/
WOMAC), physical examination (presence of swelling,
range of motion), and radiological or instrumental meth-
ods — when planning long-term follow-up (MRI/ultra-
sound) — were used to evaluate structural changes.

Treatment was carried out using the certified MBST®
system, which generates low-intensity magnetic fields with
resonant characteristics adapted for therapeutic effects on
cartilage and bone tissue. Ultrasound examinations were
performed using expert-class devices, and radiographic
examinations were carried out on digital X-ray systems in
accordance with medical equipment standards. Statistical

analysis was conducted using descriptive statistics; depend-
ing on the type of data, the t-test, Mann-Whitney U test, x>
test, or their non-parametric equivalents were applied. A p
value of <0.05 was considered statistically significant. Med-
ical data were stored in the centre’s secure electronic regis-
try with restricted access and in paper form (patients’ med-
ical records). Anonymised datasets with assigned patient
codes were used for analysis. Study limitations included a
small sample size, variability in the intensity of concomi-
tant treatment in some patients, the absence of randomisa-
tion, and the lack of a control group, which may affect the
interpretation of causal relationships.

RESULTS AND DISCUSSION

Osteoarthritis is among the most prevalent disorders of
the musculoskeletal system and is accompanied by the de-
velopment of chronic pain syndrome, leading to disability,
significantly impairing patients’ quality of life and con-
stituting a serious public health problem. For a long time,
this pathology was regarded exclusively as a consequence
of natural ageing processes; consequently, treatment was
predominantly symptomatic, while preventive approaches
remained largely overlooked. Research by I. Mafik et al. [12]
demonstrated that resonant vibration of the molecular
structures of cartilage and bone tissue stimulates the pro-
liferation of chondroblasts and osteoblasts, activates the
synthetic function of chondrocytes, and reduces proteo-
glycan degradation. Energy accumulated by cells under the
influence of external factors modifies cellular metabolism
by enhancing protein expression, ion transport, and the ac-
tivation of signalling cascades [2].

NMRT is based on the principles of diagnostic mag-
netic resonance imaging and relies on the phenomenon
of nuclear magnetic resonance. Under the influence of a
static magnetic field, hydrogen protons in the body align
parallel to the field lines, forming a net magnetic moment.
A radiofrequency pulse delivered at the appropriate pre-
cessional frequency via a coil induces their transition to a
higher energy level, after which, during relaxation, the ab-
sorbed energy is emitted. The energy transferred to tissues
exerts a therapeutic effect [13]. Exposure parameters (field
strength, resonant frequency, and procedure duration) are
selected individually, taking into account the localisation
and stage of the degenerative—dystrophic process. The set-
tings are recorded on chip cards, from which the informa-
tion is automatically read by the device control unit [14]. To
facilitate a clearer understanding of the physical principles
and therapeutic potential of the method, its main mecha-
nisms of action are summarised (Table 1).

Table 1. Main mechanisms of action and parameters of NMRT

Component

Description /Characteristics

Therapeutic significance

Physical principle

The phenomenon of nuclear magnetic resonance:
precession of hydrogen protons in an external
magnetic field and resonant absorption of energy.

Mobilisation of intracellular processes,
restoration of energy balance.

Primary fields

Static (0.4-2.35 mT); alternating electromagnetic
(17-100 kHz); sinusoidal alternating (stabilising).

Creation of resonance conditions,
stimulation of cellular metabolism.

Equipment

Twelve independently controlled coils, orthogonal
configuration, local coil for the affected joint.

Formation of a three-dimensional therapeutic field.

Biological effect

Stimulation of chondroblast and osteoblast
proliferation; activation of the synthetic function
of chondrocytes; reduction of proteoglycan
degradation; modulation of ionic transport
across membranes.

Restoration of cartilage tissue, reduction
of inflammation and pain syndrome.
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Table 1. Continued

Component Description/Characteristics Therapeutic significance
Induction 10,000 times lower than that used in Absence of harmful effects, possibility
Safety . .
diagnostic MRI. of repeated treatment courses.

Source: compiled based on I. Marik et al. [12]

The study analysed the effectiveness of NMRT in 47
patients with gonarthrosis who were receiving outpatient
treatment at the “VinProfiMed” Rehabilitation Centre in
the city of Vinnytsia. The study group was characterised by
a wide spectrum of clinical forms of the disease (Fig. 1).

In order to expand and strengthen the analytical na-
ture of the results, patients were divided into subgroups
according to age, gender, disease stage, and NMRT pro-
gramme (Table 2). This division allows for a more accurate
assessment of the differentiated effect of therapy and iden-
tification of the characteristics of response to treatment in
different categories of patients.

This distribution and its analysis demonstrated
a tendency toward an increased effect in younger pa-
tients, women, and in the early stages of the disease;
the combination of NMRT with additional treatment
methods shows a synergistic positive effect. Immedi-
ately after completing the course of treatment, most
patients noted positive changes (Table 3). According to
the survey, 38 patients (80.9%) noted a significant re-
duction or complete disappearance of pain in the affect-
ed joint. Seven patients (14.9%) reported moderate im-
provement, and two patients (4.2%) did not experience
significant changes.

Number of patients (n=47)

Other
Post-arthroscopy status
Aseptic necrosis

Post-traumatic gonarthrosis

V2

Gonarthrosis with meniscal involvement

’ 11

Unilateral gonarthrosis (left/right)

' 14

Bilateral gonarthrosis (different stages)

) 16

10 12 14 16

Figure 1. Distribution of patients by diagnosis
Source: compiled by the authors based on the results of a clinical study

Table 2. Distribution of patients into subgroups by age, gender, disease stage, and NMRT programme

Subgroup Number of patients imsiﬁ?;:::, % impli‘ll(::rd::lit:t, % No change, %
Age <50 years 18 88 11 1
Age >50 years 29 76 17 7

Women 25 84 12 4
Men 22 77 18 5
Stage I-11 21 90 10 0
Stage III 26 73 15 12
NMRT standard 30 30 15 5

programme

+

additional treatment 17 82 12 6

Source: compiled by the authors based on the results of a clinical study

Table 3. Clinical results of treatment

Result Number of patients (n=47) Percentage (%)
Significant improvement 38 80.90
Moderate improvement 7 14.90
No change 2 4.20

Source: compiled by the authors based on the results of a clinical study

Among the main complaints reported by the patients
were pain (constant and movement-related), restricted
mobility in the affected joint(s), and swelling. After com-
pletion of the NMRT course, the majority of patients not-
ed a reduction in pain intensity, improved mobility, and
resolution of swelling. Patients who received additional
treatment (intra-articular administration of hyaluronic

acid) demonstrated a relatively more pronounced and rap-
id positive effect, which can be explained by the synergistic
action of different therapeutic modalities. In patients with
aseptic necrosis and osteoporosis who received a bone-tar-
geted programme, subjective improvement was also ob-
served, indicating a positive effect of NMRT not only on
cartilage but also on bone tissue.
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Analysis of the questionnaire-based assessment
methods showed that, after completing the NMRT course,
patients experienced a statistically significant reduction
in pain intensity and an improvement in joint functional
status. The dynamics according to the VAS and Lequesne
indices were positive and indicated a substantial de-
crease in pain severity and mobility limitation, thereby

confirming the clinical effectiveness of the therapy. Fol-
low-up examinations at 3 and 6 months after the NMRT
course demonstrated the persistence of the therapeutic
effect: pain intensity remained reduced at a level of 2.8-
3.2 points, while anxiety and depression scores according
to the HADS scale remained at 7.0-7.5 and 6.0-6.7, re-
spectively (Table 4).

Table 4. Dynamics of clinical indicators in patients at 3 and 6 months after the NMRT course

Indicator Before treatment (M+SD) | After 3 months (M *SD) After 6 months (M = SD) p-value
VAS (pain) 6.8-7.2 3.0-3.4 2.8-3.2 <0.05
HADS - anxiety 9.0-10.2 7.2-7.5 7.0-7.3 <0.05
HADS - depression 8.2-9.1 6.5-6.9 6.0-6.7 <0.05
Lequesne index (function) 8.5-9.3 5.0-5.4 4.8-5.1 <0.05

Source: compiled by the authors based on the results of a clinical study

This fact indicates the long-term positive effect of NMRT
on the physical and psycho-emotional state of patients. The

changes detected were statistically significant (p < 0.05),
which is consistent with the data presented in Table 5.

Table 5. Clinical and psycho-emotional outcomes of treatment in patients with gonarthrosis (n=47)

Indicator Before treatment After the NMRT course e p-value
(mean * SD) (mean * SD)
VAS (pain) 6.8+1.2 34+1.0 134 <0.05
Lequesne index (function) 11.2+2.1 7.1%£1.9 141 <0.05
HADS - anxiety 10.1+£3.4 72+2.8 129 <0.05
HADS - depression 9.3+3.1 6.5%2.5 12.8 <0.05
PHQ-9 12.4%4.2 8.1+3.7 14.3 <0.05

Note: the arrow ‘1’ indicates a decrease in values, which indicates improvement; p<0.05 - statistically significant dynamics
Source: compiled by the authors based on the results of a clinical study

Thus, it has been demonstrated that a course of NMRT
has a positive effect not only on pain and joint function,
but also on the psycho-emotional state of patients. Ac-
cording to Table 2, there was a significant reduction in pain
intensity as measured by the VAS and an improvement in
function (Lequesne index); a decrease in levels of anxiety
and depression according to HADS and in depressive symp-
toms according to PHQ-9; a synergistic positive effect of
NMRT on both the physical and psycho-emotional state of
patients is clearly evident. Consequently, the obtained re-
sults indicate a comprehensive positive impact of NMRT,
which includes not only a reduction in pain intensity and
improvement in functional activity, but also a decrease in
the psycho-emotional burden that accompanies the course
of gonarthrosis. A substantial limitation in clinical practice
is the absence of objective in vivo methods for measuring
bone strength, osteoid quality, and cartilage integrity. This
complicates the assessment of therapeutic effectiveness
and leads to the predominant use of indirect or subjective
criteria, which always carries the risk of a “placebo effect”.
In this context, observations on the use of NMRT are of
particular value.

As a result of the discussion, experimental studies
have demonstrated the effect of NMRT on the prolifera-
tion and viability of chondrocytes and osteoblasts, accom-
panied by cartilage tissue regeneration and stimulation of
bone formation. Clinical observations have confirmed a
reduction in pain intensity in osteoarthritis and a decrease
in fracture incidence in osteoporosis. Despite extensive
experience with its use, this method has not yet been
widely implemented in standard medical practice. Thus,

the presented clinical observation, together with the re-
sults of numerous experimental and clinical studies, con-
firms the significant potential of NMRT in the treatment
of osteoarthritis and osteoporosis. However, the results of
certain experimental and preclinical studies do not pro-
vide sufficient grounds to recommend NMR as an effective
treatment for post-traumatic osteoarthritis at the current
stage of research development, as the data demonstrated
only moderate and heterogeneous changes in the expres-
sion of individual microRNAs, which cannot form a clear
mechanistic vector capable of ensuring cartilage tissue
regeneration. It should also be noted that the identified
molecular changes were not confirmed by corresponding
clinical outcomes: the studies did not demonstrate a sig-
nificant reduction in pain, improvement in function, or
structural restoration of cartilage according to imaging
criteria. Thus, this indicates that NMRT currently lacks a
sufficient evidence base to be recommended as an effec-
tive treatment for post-traumatic osteoarthritis.

In the study by B. Steinecker-Frohnwieser et al. [15],
the cellular effects of NMRT in osteoarthritis were inves-
tigated. The authors analysed the microRNA (miR) profile
in healthy chondrocytes and in cells from patients with
osteoarthritis after exposure to NMRT. It was shown that
the therapy prevents a decrease in the levels of miR-106a,
miR-27a, miR-34b, miR-365a, and miR-424, which play a
key role in the regulation of cellular metabolism. Table 6
presented summarised data on the clinical effects of NMRT
obtained from previous studies, demonstrating the main
directions of the therapeutic impact of the method. The
authors’ research results are consistent with these trends
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Table 6. Clinical effects of NMRT in gonarthrosis

Indicator

Study results

Clinical significance

Pain syndrome

Reduction in pain intensity according to the
VAS by an average of 35-60% after a course of
5-10 sessions.

Relief of symptoms and an increase in the level
of daily activity.

Joint functional status

Improvement on the WOMAC and Lequesne
scales by 25-40%.

Increase in range of motion and improvement
in gait.

Positive dynamics according to the EQ-5D and

Psycho-emotional improvement and reduction

Quality of life

SF-36 questionnaires.

in fatigue.

Inflammatory activity
patients.

Reduction of local swelling and a decrease
in C-reactive protein concentration in some

Modulation of the inflammatory process.

Cartilage tissue

In some patients, an increase in cartilage
thickness (according to MRI and ultrasound)
was observed after 2-3 courses of therapy.

Signs of chondroprotection and potential
regeneration.

Need for NSAIDs
course.

Reduction or complete discontinuation of
NSAID use in 40-60% of patients after the

Lower risk of medication-related
complications.

Tolerability and safety

No serious adverse effects were recorded;
mild sensations of warmth or tingling in the
treatment area were occasionally noted.

Possibility of safe use in the majority of
patients.

Source: compiled based on H. Jansen et al. [16]

The obtained data indicated that NMRT exerts a mul-
tifactorial effect on cartilage and bone tissue cells by ac-
tivating regenerative processes, modulating epigenetic
and signalling mechanisms, and reducing inflammatory
activity. At the same time, the problem of studying cellular
changes under the influence of NMRT remains open and
requires further in-depth investigation. The results were
consistent with the conclusions of J. Tong et al. [17], who,
in a scientific review, reported a significant reduction in
pain, decreased stiffness, and improved physical function
in patients with osteoarthritis. Similar to the study by G.
L. Bagnato et al. [18], the present research demonstrated
that combining NMRT with additional treatment meth-
ods produced a synergistic effect, whereby patients re-
ceiving hyaluronic acid injections showed more rapid and
pronounced improvement. These findings underlined the
importance of a combined approach in rehabilitation and
are consistent with previous randomised controlled trials.
In addition, S. E. Hashemi et al. [19] presented a study in
which pulsed electromagnetic fields combined with physi-
otherapy significantly improved outcomes in patients with
knee osteoarthritis, further emphasising the importance of
individualising NMRT parameters, as applied in the pres-
ent study. The meta-analysis by X. Yang et al. [20] con-
firmed the effectiveness of pulsed electromagnetic fields
in improving pain, stiffness, function, and quality of life,
which corresponds with the present findings regarding
the duration of effect and the positive psycho-emotional
impact of NMRT. These data allow the conclusion that the
present results are consistent with existing evidence and
expand upon it by providing detailed clinical observation
of treatment effects lasting up to six months.

Separate reports addressed the long-term use of
NMRT. In particular, D. Krpan & W. Kullich [21] described a
clinical case of a dog with severe chronic osteoarthritis and
hip dysplasia that underwent annual NMRT courses over a
period of nine years. Sustained preservation of high motor
activity and the absence of pain were observed, which the
authors attributed to long-term application of the method.

Thus, published data on the effectiveness of NMRT in os-
teoarthritis remain heterogeneous: some studies demon-
strate clear clinical benefits, whereas others indicate the
need for further research. A review of the literature never-
theless confirmed the clinical effectiveness of NMRT in the
treatment of osteoarthritis. The review by J.K. Schmidt et
al. [22] summarised trial results and confirmed the effec-
tiveness of this technology in patients with various forms
of osteoarthritis. The authors reported reduced inflamma-
tion, normalisation of cellular metabolism, and increased
expression of extracellular matrix proteins. They also high-
lighted consistency in treatment duration (one hour per
session) despite differences in the number of sessions (five
to ten). All seven studies included in the review demon-
strated a significant positive clinical effect. In six studies,
reductions in pain, improvements in joint function, and
enhanced quality of life were reported, while one study
demonstrated improvement in the structural character-
istics of articular cartilage according to ultrasound find-
ings. Thus, NMRT contributes to a reduction in subjective
symptom severity and positively affects objective markers
of cartilage tissue regeneration. NMRT is an effective treat-
ment method for osteoarthritis that provides a rapid clin-
ical effect even in the presence of pronounced structural
joint changes, which justifies its recommendation for use
in later stages of the disease.

Thus, the results of the present study confirmed the
conclusions of most previous authors while also extending
them, demonstrating the promise of NMRT in the compre-
hensive treatment of patients with various clinical forms
of gonarthrosis. Considering the favourable results of clin-
ical and experimental studies, as well as its high safety
profile, NMRT may be regarded as an innovative approach
to the treatment of degenerative-dystrophic joint disor-
ders. The method has potential as an adjunct to traditional
pharmacological and physiotherapeutic interventions. At
the same time, most existing studies have methodologi-
cal limitations, including short follow-up periods, the ab-
sence of unified standards for the physical parameters of

Bulletin of Medical and Biological Research. 2025. Vol.7, No.4



V. Fishchenko & D. Yusupova

electromagnetic fields, and small sample sizes. Data on the
cellular mechanisms of action of NMRT remain limited.

CONCLUSIONS

Analysis of contemporary publications has demonstrat-
ed variability in the results of studies on the clinical ef-
fectiveness of NMRT in osteoarthritis, with a substantial
proportion of research reporting a positive impact of this
method on disease progression. Individual clinical ob-
servations and experimental studies have indicated the
ability of NMRT to maintain the viability of cartilage and
bone cells, reduce pain manifestations, and improve joint
functional activity. In a clinical and experimental study,
it was found that the use of NMRT in patients with early
stages of gonarthrosis was associated with a pronounced
positive clinical effect. The dynamics of patients’ condition
indicated improvement in functional parameters and a re-
duction in pain intensity in 80.9% of patients after comple-
tion of the treatment course; moderate improvement was
observed in 14.9% of participants, while the absence of a
therapeutic response was recorded in only 4.2% of cases,
confirming the high effectiveness of the method.

Statistical analysis demonstrated that the effective-
ness of NMRT therapy was significantly associated with
baseline symptom severity and individual clinical charac-
teristics of patients. The most pronounced changes were
observed in patients with a shorter duration of symptoms
and minimal structural abnormalities according to imag-
ing findings. It was also confirmed that the therapeutic ef-
fect persisted for at least six months after completion of
treatment, indicating a potentially prolonged action of the
method. The study showed that NMRT can be effectively
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AHoTauifa. ToHapTpo3 (medopmyloumiti ocTeoapTpo3 KOJMIHHUX CYIIOOiB) € OOHMM i3 HaMMoMMpeHimmux
JIereHepaTUBHO-IUCTPOGIUYHMX 3aXBOPIOBAHb OIOPHO-PYXOBOTO arapary, IO CYTTEBO 3HMKYE SKICTh SKUTTS
MaIi€eHTiB Ta MPU3BOOUTD IO CTiIKOTO MOPYyIIeHHS (QYHKIIOHAJbHOI aKTMBHOCTI HMKHIX KiHI[iBOK. Ha mouyaTkoBUX
CTafisix mepebiry maTosnorii 0co6MMBO BaXKIMBUM € TOIIYK eheKTUBHUX, HeiHBAa3MBHMX Ta HAYKOBO OOI'PYHTOBAHUX
TeparneBTUYHMX ITiIXO/iB, 3/aTHMUX BIUIMBATH HA PEreHepallito CTPyKTyp XpSIIOBOi Ta KiCTKOBOI TKAHMH, 3MEHIIIyBaTU
60/IbOBUI CMHIPOM i CTIOBiIBHIOBATH MPOTPECYBAHHS JereHepaTUBHUX 3MiH. MeTo0 JaHoi cTaTTi 6y70 MpoBeIeHHs
KJIiHIYHOI OIIHKM JOIIJIbHOCTI 3aCTOCYBAaHHS SIAE@PHO-MarHiTHOTO DPEe30HAHCy SK TepareBTUYHOTO aJ IOBaHTa Yy
MalieHTiB i3 MOYaTKOBMMM CTaZisIMM TOHAPTPO3y Ta BMU3HAUUTM MOTrO BIUIMB HA AMHAMIKY OCHOBHUX KIIHIYHUX
MOKa3HMKIB. Y MekaxX IOCTiI)KeHHs MPOoaHali30BaHO Pe3y/lbTaTy KOMIUIEKCHOTO 3aCTOCYBaHHS SIIEPHOI MarHiTHO-
pe30HaHCHOI Teparii OKpeMO Ta y MO€qHaHHI 3 6a30BMMM MeTOHAMM JIiKyBaHHSI Y 47 amMOylIaTOPHMUX MaIli€eHTiB i3
IiarHo30M roHapTtpos. o gocmimuuibkoi rpynu yeiiinum 19 (40,4 %) yonosikis Ta 28 (59,6 %) skiHOK. O1iHIOBaHHSI
MPOBOJIMJIOCS 32 TOKa3HUKAMU iHTEHCUBHOCTI 60JTI0, 06CSTY PYXiB Yy KOTiHHOMY Cyr106i, GyHKIIiOHATbHOT aKTUBHOCTI,
a TaKOX 3araJibHOTO KIiHIYHOrO CTaHy Malli€eHTiB. BCcTaHOBIEHO, 10 BK/IIOYEHHS SAePHOI MarHiTHO-pe30HaHCHOI
Teparii 10 Iporpamu JiKyBaHHS CIPUSIZIO 3HAYHOMY Ta CTiiKOMY KJIiHIYHOMY MOKpaileHHM. Ilicist mpoxoaskeHHSs
Kypcy v 80,9 % maiieHTiB Bim3HaueHO BUpakeHe 3MeHIIeHHSI 6OTbOBOTO CMHIPOMY Ta TOKpAIIEeHHS PYXJIMBOCTI,
y 14,9 % — nomipHMi1 TO3UTUBHUIT PE3YJIbTAT, TOAI SIK BiICYTHICTb BupaxkeHoro edekrty 3adikcoBaHo nuiie y 4,2 %
BuUMankip. [IpakTuUHa LiHHICTh OAepKaHUX Pe3y/bTaTiB MOJSITa€ y TOMY, IO sifepHa MarHiTHO-pe30HaHCHA Tepartist
MOKe PO3TISIAATUCS SIK eDeKTUBHUI, 6e3MeUHMIT Ta MePCIIeKTUBHMUI MeTO]] KOHCEPBAaTUBHOTO JIiIKyBaHHSI TMAIli€HTiB
i3 mereHepaTMBHO-AUCTPOGIUHMMYU YPaKEHHSIMM KOJMIHHMX CYI/I06iB, 3MaTHMIT AOTIOBHIOBATY TPaAMIiiiHi migxomu
JIIKyBaHHSI Ta TIOCWTIOBATH iX TepaneBTUYHNI edeKT

KniouyoBi cnoea: octeoapTpo3s; KOJNIHHMIT CYII06; JereHepaTUBHI 3MiHM; XpSIOBa TKaHMHA; (QYHKIIIOHAJIbHUII CTaH
MalieHTiB
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