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1. Introduction

Rheumatoid arthritis

autoimmune

affecting women. On average, for 7 years after the
debut of this disease in a person there is a tendency to

disabling  disease,
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Abstract

The joint syndrome in rheumatoid arthritis is characterized by pain severity and
duration, the presence of prolonged morning stiffness, and the underlying pain
mechanisms, which often necessitate reconstructive surgery on the affected joint.
Currently, the techniques of physiotherapeutic laser treatment in patients with
rheumatoid arthritis are widespread, however, the authors' data in the effectiveness of
treatment of joint syndrome are controversial, which requires study and search for
effective techniques to improve the quality of life in patients. The aim of this work is to
study the use of low-intensity laser therapy in patients with rheumatoid arthritis
International databases from 2015-2025 were analyzed. Original articles and systematic
reviews were studied. A total of 37 articles were analyzed. Currently, numerous studies
focus on the cellular and intracellular mechanisms of laser therapy, supporting its
pathogenetic role in the treatment of joint apparatus damage. The key points
mechanisms through which laser therapy influences the inflammatory process towards
regression are reflected, which determines the use of laser therapy in patients with joint
syndrome as an additional therapy. Along with the application of this physical factor
can be used and combined methods (for example, the combined use of laser therapy
and exercise, laser therapy and magnetotherapy), which also indicate a positive effect
on the musculoskeletal system in the form of reducing the severity of pain syndrome,
increasing the amplitude of movement in the joint. However, there are ambiguous data
on the use of laser therapy in patients with rheumatoid arthritis and its effectiveness,
as a result of which the effect on the severity of pain syndrome and duration of morning
stiffness is controversial, which requires further research to develop standardized
treatment parameters, taking into account individual aspects of the course of the
disease.

Keywords: rheumatoid arthritis, osteoarthritis, low-intensity laser, laser acupuncture,
photomagnetotherapy.

(RA) is a common loss of ability to care for oneself and fulfill labor

predominantly obligations, deterioration of the quality of life. Every
year there is a tendency to the growth of this disease

among the population not only in middle-aged and
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elderly people, but also in young people. The incidence
of RA is steadily increasing [1]. Thus, according to the
Global Burden of Disease data, the incidence of RA in
the world in the period from 1990-2020 increased by
almost 2.5 million cases, and by 2050 will increase by
1.8 times, which indicates the need to study the
mechanisms of the disease and approaches to
treatment [2]. The causes include genetic
predisposition, aggressive environmental factors,
nutrition, smoking, obesity, inactive lifestyle, and
uncontrolled use of medications [3]. In the Republic of
Kazakhstan there is a high prevalence of morbidity of
this pathology. Thus, for the period from 2013-2017
among the adult population there is a dynamics of
increase in diseases of the musculoskeletal system by
33.1%, among RA patients by 69.1% [4]. In the period
from 2019-2023 there is also an increase in the incidence
of this nosology [5]. The need for timely and early
diagnosis of RA has become especially critical
following the COVID-19 pandemic.

The modern approach to RA treatment is typically
divided into two categories: medication and non-
medication. Non-medicamentous  methods  of
treatment have a number of advantages, the main one
being a reduction in the frequency of medication use.
For example, a lifestyle program in RA, including a diet
based on whole plant foods, physical exercise, vitamin
therapy, and social support allows to achieve a
decrease in disease activity and improve metabolic
status (glycated hemoglobin and cholesterol) [6].
According to the world clinical guidelines, non-
medication methods include physical exercise,
occupational therapy, orthotics, physiotherapy, weight
control, massage, acupuncture, dietary nutrition,
cryotherapy [7-12]. Laser therapy is widely used
among patients with joint pathology [12-17]. Laser

therapy is a physical method based on optical

monochromatic, coherent, polarized radiation, which
differs in wavelength and depth of penetration into
tissues.

Laser therapy

The mechanism of laser optical action has a
targeted effect on cellular structures of the cell,
resulting in inhibition of inflammatory cytokine
production, activation of redox reactions, increase in
the content of adenosine triphosphate and nitric oxide,
decrease in the number of circulating immune cell
elements, and changes in intracellular processes, which
play a key role in the process of inflammation [18-27].

Red laser has a wavelength (0.63 nm) and
penetrates tissues to a depth of up to 3cm. The main
mechanism of operation is the absorption of radiation
by cytochrome oxidase chromophores, as a result of
which redox reactions change, nitric oxide is released
and singlet oxygen is formed As a result, dilatation of
microcirculatory  vessels  occurs, regeneration
processes in tissues are accelerated. Infrared laser has
a wavelength (0.89 nm, 0.93 nm, 1.02 nm), the depth of
penetration is up to 7 cm.

Infrared laser irradiation stimulates macrophages
and activates anti-inflammatory cytokines. Changes in
the biochemical activity of cellular elements improve
tissue nutrition and initiate reparative processes.
Under the influence of infrared laser radiation, tactile
sensitivity in the irradiated area is suppressed due to
the activation of sodium channels [25]. However, this
type of physical procedure should have clear
parameters of application in each clinical situation
individually for a favorable result. The main effects of
laser therapy are summarized in Figure 1.

Antispasmodic

action

Figure 1 — Effects of laser therapy
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2. Methodology

Data on the use of laser therapy in patients with
RA were analyzed using international scientific
databases, including Web of Science, PubMed,
eLibrary, and Google Scholar, over the past 10 years.
The aim was to conduct a detailed evaluation of the
effectiveness of laser therapy in this patient
population. Systematic reviews, original articles were
considered to review the information. The following

inclusion criteria were applied: open access, full text,
period 2015-2025, laser therapy and rheumatoid
arthritis, RA and laser acupuncture, article type:
clinical trial, randomized clinical trial, review articles.
The main steps of the search were carried out
according to the guidelines established by PRISMA, as
shown in Figure 2 (Flowchart of Study Selection).

| ldentification of studies via databases and registers

Studied identified from™:
Bubmed. (n=50}
Web of science (57)
e-library {70}
Google scholar (41)

Identification

. (n=6)

|

Records screened
(m=23)}
Web of science (n=12)
e-library (n=3}
Google Scholar (n=5)

Screening

—* | (n=13)

|

(n =10}

§ Studies included in review

Studied removed before
sScreening:
Duplicate records removed

Records marked as ineligible
by automation tools (n =0 )
Records removed for other
reasons (n=189 )

=3

Figure 2 — Flowchart of Study Seletion

Materials

Lightweight ABS plastic was selected for
adjustable components, providing tensile strength
between 30-50 MPa and impact resistance suitable for
rehabilitation. Structural reinforcements and motor

3. Results

The literature found was divided into three
groups in view of highlighting the leading parameters.
The groups morning stiffness and pain syndrome were
identified as the primary manifestations of the joint
syndrome in RA with specificity of manifestation. The
group of laser therapy and osteoarthritis is allocated on
the basis of available modern methods in the treatment
of joint pathology, given that osteoarthritis according
to the clinical classification is divided into primary and
secondary. The latter can be triggered by joint diseases

supports were fabricated in steel to enhance stability.
Additionally, it is planned to engrave a ruler on the
surface and along the length of all steel guide pipes.
Later, it is planned to use anodized aluminum profiles
to build more precise and adjustable joints (Table 2).

such as rheumatoid arthritis, infectious arthritis and
others [13].

The main criteria for the disease include the
presence of pain syndrome, prolonged morning
stiffness, joint swelling, joint dysfunction. In a
randomized controlled trial (RCT), researchers
investigated the use of laser acupuncture tele-therapy
in patients with rheumatoid arthritis.
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The study included 60 patients, 30 of whom were
treated with laser acupuncture combined with aerobic
exercise (3 times a week for 20 minutes for 4 weeks),
parameters infrared laser system, 808 nm, a power
density- 100 mW cm2, energy density-7.5 J,
acupuncture points Stomach, Ququan, Yinlingquan,
(IL-6), MDA
(malondialdehyde), ATP (adenosine triphosphate),
CRP (C-reactive protein), RA Quality of Life (RAQoL)
and Health Assessment Questionnaire (HAQ) were

Neiguan.Interleukin-6

evaluated. As a result, 26 patients reported an
improvement in quality of life based on HAQ and
RAQoL scores. A decrease in C-reactive protein,
interleukin-6, malondialdehyde, along with an
increase in adenosine triphosphate, was noted in the
laboratory [28-29].

Morning stiffness

RA is characterized by the presence of morning
stiffness lasting more than 30 minutes, which
significantly impairs patients” ability to perform self-
care and fulfill occupational duties. In a review by
Hossein-Khannazer N., 71 articles on the use of non-
invasive low-intensity laser therapy (wavelength 635
nm-905 nm) in patients and in experimental animal
models diagnosed with RA were studied. The authors
concluded that this form of physical therapy has a
beneficial effect on the severity of inflammation and
pain and may serve as an adjunctive treatment
modality [18]. In a randomized clinical trial, Muhamed
J. A. Al-Saraj and co-authors, studying the effect of
low-intensity laser therapy (LILT) found that patients
receiving only LILT (830 nm and 632,8nm) showed
improvement in functional and laboratory parameters
in the form of a decrease in the number of painful and
swollen joints, reduction of pain syndrome, decrease in
erythrocyte sedimentation rate. Patients receiving
placebo-laser+ naproxen (n=12) and naproxen alone
(n=10) showed a decrease in the duration of morning
stiffness [30].

The study by N. Zhuravleva included 114 patients
diagnosed with RA aged 32-53 years. All patients
received methotrexate and nonsteroidal anti-
inflammatory drugs (NSAIDs), while 57 of them
additionally underwent low-intensity laser therapy
(LILT) in pulsed mode. The laser parameters included
a wavelength of 0.89 nm, pulse frequency of 80-1500
Hz, pulse power of 5 W, field exposure time of 1-2
minutes, and a total irradiation time of no more than
10 minutes. The repeated course was repeated in 4
weeks. Control indicators were evaluated after 6

months. As a result, a decrease in the need for the use
of nonsteroidal anti-inflammatory drugs and a
decrease in the duration of morning stiffness in the
laser therapy group was noted [31]. A systematic
review by Amirali Salajegheh and co-authors, between
1980 and 2022 examined the efficacy of low-intensity
laser in studies that looked at clinical parameters such
as pain, muscle strength, and morning stiffness. It was
observed that LILT could influence the duration of
morning stiffness (394 subjects) and improved grip
strength (317 subjects) , p<0.01, but the effect on pain
severity was insignificant compared to the placebo
group. p>0.97( 123 individuals) [32]. In the review
Karateev A.E. and coauthors considered various
rehabilitation techniques in rheumatic diseases:
cryotherapy, = magnetotherapy, laser therapy,
ultrasound therapy and others. It was found that the
effect of laser therapy on the course of osteoarthritis is
contradictory, there was no significant difference
between the use of LILT and placebo group. However,
the use of LILT in RA contributed to a decrease in the
duration of morning stiffness. Given the different
mechanism of action of physiotherapy equipment and
the corresponding effects, combined use is
recommended [33].

Pain syndrome

Pain syndrome has distinctive features, including
symmetrical joint involvement and reduced grip
strength. The beneficial effect of laser therapy on the
course of joint syndrome in RA is evidenced by the
data of Renlong Zhang, Junle Qu, where the effect of
photobiomodulation (wavelength 633-905 nm) in
patients with joint syndromes: osteoarthritis, pain
syndrome in the lumbar spine, including 185 patients
with rheumatoid arthritis. 81 patients with RA had a
decrease in pain syndrome according to visual analog
scale (VAS) [20]. According to Ingrid Lourinho, Tamara
Sousa et al. the effects of laser therapy are
controversial. This review evaluated the use of
continuous low-intensity laser therapy in various
combinations (wavelength 632.5-1060 nm) in patients
with RA. A meta-analysis of 18 RCTs between 1980-
2021 with 793 participants was performed 10 studies
demonstrated limited efficacy of both infrared and red
laser therapy compared to placebo in reducing pain,
morning stiffness, and improving grip strength [34].

Kostro A.M., Dakowicz A. and co-authors compared
the efficacy of laser therapy and magnetotherapy in
patients with rheumatoid arthritis.
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The study involved 30 patients who were divided
into 2 groups: one group was treated with
laserotherapy (power 450 mW, intensity 300 J), the
other group received low-frequency magnetotherapy.
According to the study results, magnetotherapy
demonstrated superior outcomes in terms of
improving joint functional status. However, both
methods were effective in reducing the severity of pain
syndrome [35].

Thus, in a study consisting of 72 patients (43
patients in the main group, 29 in the control group), the
efficacy of photomagnetotherapy was analyzed in
patients of the main group. Exposure was performed
on the area of the affected joints and projection of large
blood vessels daily: magnetic field induction 12.5-25
mTI, power flux density of the combination of infrared
(920-960 nm) and red (610-680 nm) optical radiation
3.540.5 mW/cm?2. Duration of exposure to one field was
up to 10 minutes, with the total procedure time being
up to 30 minutes. As a result of the study, it was found
that the use of photomagnetotherapy in patients with
RA leads to a decrease in pain syndrome on the VAS
scale by 57.3%, contributes to a decrease in the duration
of morning stiffness in the joints by 58.0% [10].

Laser therapy and osteoarthritis

Khumaidi MA, Paturusi I et al. reviewed the use
of laser therapy in patients with knee osteoarthritis. As
a result, it was observed that wavelengths in the range
of 785904 nm NILT can be used as a non-
pharmaceutical and non-surgical treatment method for
patients with knee osteoarthritis, combining it with
exercises that lead to improvements in WOMAC
scores, pain, range of motion and functional status in
patients [16]. In a study by Fakhari S. et. al. studied the
use of intra-articular ozone therapy and laser therapy
in patients with knee osteoarthritis. The characteristics
used for the laser therapy procedure were: 980 nm with

4. Discussion

The provided literature review on the use of laser
therapy in patients with RA reflects the data on the use
of physical factor in patients with this nosology, which
indicates the relevance of the search for alternative
approaches to the treatment of patients. Pain syndrome
is one of the leading symptoms in patients with
rheumatoid arthritis, which is accompanied by
morning stiffness and as a consequence, the functional
status of the joint apparatus deteriorates. Therefore,
one of the parameters of the effectiveness of laser
therapy application was positive dynamics in the

an intensity of 6 J, duration of 2.5 minutes per point. A
total of 7 points were irradiated, treatment course of 12
sessions. The results demonstrated that these
alternative therapies effectively reduce the severity of
pain syndrome [17]. A study by Chen, JL Chen, Jean-
Lon et al. examined the effect of intra-articular laser
therapy in patients with knee osteoarthritis. Nineteen
patients over 65 years of age participated in the study.
A fiber optic wire was introduced through a catheter
into the joint cavity, where a combined technique of
infrared (810 nm) and red laser (658 nm) was applied
for 30 minutes under the control of ultrasound
examination (USG) of the knee joint. As a result, an
improvement in the functional status of the joint was
observed as a result of the combined technique [19].

A 2022 systematic review evaluating the efficacy
of low-intensity (25 mW-800 mW, wavelength 775-905
nm) and high-intensity (power 1.6-25 W, wavelength
808-1064 nm) laser therapy in patients (n=704) with
joint pathology (knee osteoarthritis, tennis elbow,
carpal tunnel syndrome, et al. ) reported positive
outcomes such as increased grip strength following
treatment. Importantly, no adverse side effects were
observed in association with these therapies [36].

However, in a study by Mohammad Muhibbur
Rahman et al, the effect of LILT with articular
pathology of the carpal tunnel joint of the thumb was
studied, where along with conservative treatment
(paracetamol, night splint and joint protection
techniques) 50 patients were given laser treatment with
parameters: wavelength 830 nm, maximum pulse
power output 50 mW. Frequency 300 Hz for 4 weeks (3
courses per week). After treatment, no treatment
advantage was observed in the NILT group (p-value:
>0.05), which suggests the need for further study of the
use of laser therapy in patients with joint syndrome
[37].

severity of pain and duration of morning stiffness in
patients, as evidenced by the results of studies [16-
18,20,30,31,35]. There is also evidence of a positive
result of combined treatment in patients on the course
of pain and duration of morning stiffness [10]. In the
treatment of osteoarthritis, laser therapy has also
shown some positive results [17,19,36]. However, there
are also data that indicate the controversial nature of
the use of laser therapy [34,37].
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5. Conclusions

Currently, numerous studies focus on the cellular
and intracellular mechanisms of laser therapy,
supporting its pathogenetic role in the treatment of
joint apparatus damage. The key points of the impact
of the physical method, which help to restructure the
inflammatory process towards regression are reflected,
which determines the use of laser therapy in patients
with joint syndrome as an adjunctive therapy. Along
with the application of this physical factor can be used
and combined methods (for example, the combined
use of laser therapy and exercise, laser therapy and
magnetotherapy), which also indicate a positive effect
on the musculoskeletal system in the form of reducing
the severity of pain syndrome, increasing the
amplitude of movement in the joint. However, there

patients with RA and its effectiveness, as a result of
which the effect on the severity of pain syndrome and
duration of morning stiffness is controversial, which
requires further research to develop standardized
treatment parameters, taking into account individual
aspects of the course of the disease.

Conflicts of Interest. The authors declare no
conflicts of interest.

Funding. None.

Author contributions: Conceptualization, D.T.
and O.P.; methodology, O.P.; formal analysis, D.T. and
N.Sh.; writing—original draft preparation, O.P;
writing—review and editing, O.P., D.T., and N.Sh,;
visualization, O.P. All authors have read and agreed to
the published version of the manuscript.

are conflicting data on the use of laser therapy in

References

1. Plakhova, A. O., Sorotskaya, V. N., Vaisman, D. Sh., & Balabanova, R. M. (2025). Revmatoidnyi artrit:
rasprostranennost' i zabolevaemost' v raznykh stranakh (Rheumatoid arthritis: prevalence and incidence in different
countries) [in Russian]. Sovremennaya Revmatologiya, 19(1), 7-11. https://doi.org/10.14412/1996-7012-2025-1-7-11

2. Global, regional, and national burden of rheumatoid arthritis, 1990-2020, and projections to 2050: A
systematic analysis of the Global Burden of Disease Study 2021. (2023). The Lancet Rheumatology, 5(10), €594—e610.
https://doi.org/10.1016/52665-9913(23)00211-4

3. Nasonov, E. L., Avdeeva, A. S., & Dibrov, D. A. (2023). Revmatoidnyi artrit kak kliniko-immunologicheskii
sindrom: fokus na seronegativnyi subtip zabolevaniya (Rheumatoid arthritis as a clinical and immunological
syndrome: focus on the seronegative subtype of the disease) [in Russian]. Nauchno-Prakticheskaya Revmatologiya, 61(3),
276-291. https://doi.org/10.47360/1995-4484-2023-276-291

4. Nogaeva, M. G., Amanzholova, A.S., & Tuleutayeva, S. A. (2019). Rasprostranennost' revmatoidnogo artrita
v Respublike Kazakhstan za 2013-2017 gody (Prevalence of rheumatoid arthritis in the Republic of Kazakhstan for
2013-2017)[in Russian]. Medicine (Almaty), 3(201), 77-82. https://doi.org/10.31082/1728-452X-2019-201-3-77-82

5. Sagyndykova, K. E., & Shopabayeva, A. R. (2024). Sravnitel'nyi analiz farmatsevticheskogo rynka
lekarstvennykh sredstv dlya otdel'nykh kategorii grazhdan Respubliki Kazakhstan, naznachaemykh pri
revmatoidnom artrite (Comparative analysis of the pharmaceutical market of medicines for certain categories of
citizens of the Republic of Kazakhstan, prescribed for rheumatoid arthritis) [in Russian]. Klinicheskaya Meditsina i
Farmakologiya, 6(257), 174-182. https://doi.org/10.53511/pharmkaz.2025.35.81.022

6. Walrabenstein, W., Wagenaar, C. A., van der Leeden, M., Turkstra, F., Twisk, ]. W. R., Boers, M., van
Middendorp, H., Weijs, P. J. M., & van Schaardenburg, D. (2023). Rheumatology (Oxford), 62(8), 2683-2691.
https://doi.org/10.1093/rheumatology/keac693

7. Koshukova, G. N. (2019). Rol' fizioterapevticheskikh faktorov v uluchshenii perifericheskoi gemodinamiki
u bol'nykh revmatoidnym artritom (The role of physiotherapeutic factors in improving peripheral hemodynamics
in patients with rheumatoid arthritis) [in Russian]. Meditsinskiy Alfavit, 1(18), 44-48. https://doi.org/10.33667/2078-
5631-2019-1-18(393)-44-48

8. Zwolinska, J., Kasprzak, M., Kielar, A., & Prokop, M. (2024). Positive and negative effects of administering
a magnetic field to patients with rheumatoid arthritis (RA). Journal of Clinical Medicine, 13(6), 1619.
https://doi.org/10.3390/jcm13061619

9. Segal, N. A, Toda, Y., Huston, J., Saeki, Y., Shimizu, M., Fuchs, H., Holcomb, R., & McLean, M. J. (2001).
Two configurations of static magnetic fields for treating rheumatoid arthritis of the knee: A double-blind clinical
trial. Archives of Physical Medicine and Rehabilitation, 82(10), 1453-1460. https://doi.org/10.1053/apmr.2001.24309

10. Voychenko, N. V., Volotovskaya, A. V., Yuraga, T. M., & Ivanchik, G. I. (2020). Effektivnost' primeneniya
fotomagnitoterapii pri revmatoidnom artrite (The effectiveness of photomagnetic therapy in rheumatoid arthritis)
[in Russian]. Zhurnal  Grodnenskogo  Gosudarstvennogo  Meditsinskogo — Universiteta,  18(3), 282-287.
https://doi.org/10.25298/2221-8785-2020-18-3-282-287

https://doi.org/10.52889/1684-9280-2025-76-5-jt0022


https://doi.org/10.14412/1996-7012-2025-1-7-11
https://doi.org/10.1016/S2665-9913(23)00211-4
https://doi.org/10.47360/1995-4484-2023-276-291
https://doi.org/10.31082/1728-452X-2019-201-3-77-82
https://doi.org/10.53511/pharmkaz.2025.35.81.022
https://doi.org/10.1093/rheumatology/keac693
https://doi.org/10.33667/2078-5631-2019-1-18(393)-44-48
https://doi.org/10.33667/2078-5631-2019-1-18(393)-44-48
https://doi.org/10.3390/jcm13061619
https://doi.org/10.1053/apmr.2001.24309
https://doi.org/10.25298/2221-8785-2020-18-3-282-287

Trauma & Ortho Kaz, 2025, 76 (5)

11. Koshukova, G. N. (2017). Rol’ fizicheskikh faktorov kak komponenta programmy reabilitatsii v
kompleksnoy terapii revmatoidnogo artrita (The role of physical factors as a component of the rehabilitation
program in the complex therapy of rheumatoid arthritis) [in Russian]. Vestnik Fizioterapii i Kurortologii, 23(1), 65-69.

12. Zhang, M., Ma, Z., Suguro, R., Zhu, M., Chen, E. X,, Dong, X., Chen, M., Cheng, L., Su, B., & Zhu, Y. (2024).
Assessment of clinical analgesic levels and serum biomarkers in patients with rheumatoid arthritis: A randomized
controlled trial comparing the efficacy of diclofenac and methotrexate combined therapy with extracorporeal
shockwave therapy. Pain Research and Management, 2024(1), 6687987. https://doi.org/10.1155/2024/6687987

13. Alekseeva, L. I, Taskina, E. A., & Kashevarova, N. G. (2019). Osteoartrit: epidemiologiya, klassifikatsiya,
faktory riska i progressirovaniya, klinika, diagnostika, lechenie (Osteoarthritis: epidemiology, classification, risk
factors and progression, clinical features, diagnosis, treatment)[in Russian]. Sovremennaya Revmatologiya, 13(2), 9-21.
https://doi.org/10.14412/1996-7012-2019-2-9-21

14. Karateev, D. E., Luchikhina, L. V., Luchikhina, E. L., & Golukhov, G. N. (2022). Current management
strategy for osteoarthritis patients: A review. Bulletin of Rehabilitation Medicine, 21(6), 30-41.
https://doi.org/10.38025/2078-1962-2022-21-6-30-41

15. Radaikina, O. G., Vlasov, A. P., Polozova, E. 1., Radaikina, E. V., & Shepeleva, O. I. (2019). Ispol’'zovanie
fizioterapevticheskikh metodov v lechenii zabolevaniy s sustavnym sindromom (The use of physiotherapeutic
methods in the treatment of diseases with joint syndrome (literature review)) [in Russian]. Meditsinskie Nauki.
Vnutrennie Bolezni, 4(52), 15-29. https://doi.org/10.21685/2072-3032-2019-4-2

16. Khumaidi, M. A., Paturusi, I, Nusdwinuringtyas, N., Islam, A. A., Gunawan, W. B., Nurkolis, F., & Taslim,
N. A. (2022). Is low-level laser therapy effective for patients with knee joint osteoarthritis? Implications and strategies
to promote laser therapy usage. Frontiers in  Bioengineering and  Biotechnology, 10, 1089035.
https://doi.org/10.3389/fbioe.2022.1089035

17. Fakhari, S., Pishghahi, A., Pourfathi, H., Farzin, H., & Bilehjani, E. (2021). A comparison between low-level
laser therapy and intra-articular ozone injection in knee osteoarthritis treatment: A randomized clinical trial. Journal
of Lasers in Medical Sciences, 12, e44. https://doi.org/10.34172/jlms.2021.44

18. Hossein-Khannazer, N., Kazem Arki, M., Keramatinia, A., & Rezaei-Tavirani, M. (2022). Low-level laser
therapy for rheumatoid arthritis: A review of experimental approaches. Journal of Lasers in Medical Sciences, 13, e62.
https://doi.org/10.34172/jlms.2022.62

19. Chen, J.-L., Hsu, C.-C., Chen, W. C. C,, Peng, Y.-N., Chen, C. P. C., & Suputtitada, A. (2022). Intra-articular
laser therapy may be a feasible option in treating knee osteoarthritis in elderly patients. BioMed Research International,
2022(1), 3683514. https://doi.org/10.1155/2022/3683514

20. Zhang, R., & Qu, ]J. (2023). The mechanisms and efficacy of photobiomodulation therapy for arthritis: A
comprehensive review. International Journal of Molecular Sciences, 24, 14293. https://doi.org/10.3390/ijms241814293

21. Ryu, J. H, Park, J., Kim, B.-Y., Kim, Y., Kim, N. G., & Shin, Y.-I. (2023). Photobiomodulation ameliorates
inflammatory parameters in fibroblast-like synoviocytes and experimental animal models of rheumatoid arthritis.
Frontiers in Immunology, 14, 1122581. https://doi.org/10.3389/fimmu.2023.1122581

22. Lazareva, E. N., Makashova, V. V., & Osipova, E. G. (2023). Primenenie lazernoy terapii pri osteoartrite
(obzor literatury) (Laser therapy for osteoarthritis (literature review)) [in Russian]. Lazernaya Meditsina, 27(1), 46-52.
https://doi.org/10.37895/2071-8004-2023-27-1-46-52

23. Poddubnaya, O. A. (2020). Nizkointensivnaya lazeroterapiya v klinicheskoy praktike (Chast' 1) (Low-
Intensity Laser Therapy in Clinical Practice (Part 1)) [in Russian]. Vestnik Vosstanovitel noy Meditsiny, 6(100), 92-99.
https://doi.org/10.38025/2078-1962-2020-100-6-92-99

24. Ailioaie, L. M., & Litscher, G. (2020). Molecular and cellular mechanisms of arthritis in children and adults:
New perspectives on applied photobiomodulation. International Journal of Molecular Sciences, 21(18), 6565.
https://doi.org/10.3390/ijms21186565

25. Ponomarenko, G. N. (2014). Lazeroterapiya. Obshchaya fizioterapiya (General physiotherapy) [in Russian] (pp.
103-106). GEOTAR-Media. http://www.studentlibrary.ru/book/ISBN9785970431672.html

26. Samosyuk, 1. Z., Samosyuk, N. I, Fedorov, S. N., & Zalesskiy, V. N. (2012). 50 let lazernoy meditsiny:
gorizonty lazeropunktury — sovremennoy tekhnologii refleksoterapii (50 years of laser medicine: Horizons of
laserpuncture — modern reflexotherapy technology) [in Russian]. Kiev: ZAO “Vipal”

27. Ponomarenko, G. N. (2023). Vysokointensivnaya lazeroterapiya v klinicheskoy meditsine:
naukometricheskiy analiz dokazatel'stv effektivnosti (High-intensity laser therapy in clinical medicine: a
scientometric analysis of evidence of effectiveness) [in Russian]. Voprosy Kurortologii, Fizioterapii i Lechebnoy
Fizicheskoy Kultury, 100(1), 18-26. https://doi.org/10.17116/kurort202310001118

28. Adly, A. S, Adly, A. S, & Adly, M. S. (2022). Effects of laser acupuncture tele-therapy for rheumatoid
arthritis elderly patients. Lasers in Medical Science, 37(1), 499-504. https://doi.org/10.1007/s10103-021-03287-0

29. Adly, A. S, Adly, A. S, & Adly, M. S. (2022). Correction to: Effects of laser acupuncture tele-therapy for
rheumatoid arthritis elderly patients. Lasers in Medical Science, 37(2), 1373. https://doi.org/10.1007/s10103-022-03522-
2

https://doi.org/10.52889/1684-9280-2025-76-5-jt0022


https://doi.org/10.1155/2024/6687987
https://doi.org/10.14412/1996-7012-2019-2-9-21
https://doi.org/10.38025/2078-1962-2022-21-6-30-41
https://doi.org/10.21685/2072-3032-2019-4-2
https://doi.org/10.3389/fbioe.2022.1089035
https://doi.org/10.34172/jlms.2021.44
https://doi.org/10.34172/jlms.2022.62
https://doi.org/10.1155/2022/3683514
https://doi.org/10.3390/ijms241814293
https://doi.org/10.3389/fimmu.2023.1122581
https://doi.org/10.37895/2071-8004-2023-27-1-46-52
https://doi.org/10.38025/2078-1962-2020-100-6-92-99
https://doi.org/10.3390/ijms21186565
http://www.studentlibrary.ru/book/ISBN9785970431672.html
https://doi.org/10.17116/kurort202310001118
https://doi.org/10.1007/s10103-021-03287-0
https://doi.org/10.1007/s10103-022-03522-2
https://doi.org/10.1007/s10103-022-03522-2

Trauma & Ortho Kaz, 2025, 76 (5)

30. Al-Saraj, M. J. A., Al-Ethary, Z. Y., & Al-Attar, Z. 1. (2021). The effect of low-level laser therapy on early onset
rheumatoid arthritis patients. Iraqi Journal of Medical Sciences, 19(1), 126-133. https://doi.org/10.22578/1]MS.19.1.16

31. Zhuravleva, N., Karzakova, L., Kudryashov, S., & Petrova, E. (2021). AB0713 Evaluation of the effectiveness
of laser therapy in the treatment of rheumatoid arthritis. Annals of the Rheumatic Diseases, 80, 1388.1-1388.
https://doi.org/10.1136/annrheumdis-2021-eular.238

32. Salajegheh, A., Yahyaabadi, F. Y., & Yazdi, F. (2024). Low-level laser therapy and rheumatoid arthritis: A
systematic review and meta-analysis study. European Journal of Translational Myology, 34(1), 13107.
https://doi.org/10.4081/ejtm.2024.13107

33. Karateev, A. E., Sukhareva, M. V., & Lila, A. M. (2019). Meditsinskaya reabilitatsiya v kompleksnom lechenii
revmaticheskikh zabolevaniy: obzor dannykh literatury (Medical rehabilitation in the complex treatment of
rheumatic diseases: a review of the literature)[in Russian]. Nauchno-Prakticheskaya Revmatologiya, 57(5), 584-596.
https://doi.org/10.14412/1995-4484-2019-584-596

34. Lourinho, L, Sousa, T., Jardim, R., Pinto, A. C., & losimuta, N. (2023). Effects of low-level laser therapy in
adults with rheumatoid arthritis: A systematic review and meta-analysis of controlled trials. PLoS ONE, 18(9),
€0291345. https://doi.org/10.1371/journal.pone.0291345

35. Kostro, A. M., Dakowicz, A., Moskal-Jasinska, D., & Kuryliszyn-Moskal, A. (2020). The influence of laser
therapy and magnetotherapy on the function and quality of life of patients with rheumatoid arthritis of hand joints.
Acta Balneologica, 62(3), 149-153. https://doi.org/10.36740/ABAL202003103

36. Saleh, M. S., Shahien, M., Mortada, H., Elaraby, A., Hammad, Y. S., & Elshennawy, S. (2024). High-intensity
versus low-level laser in musculoskeletal disorders. Lasers in Medical Science, 39, 179. https://doi.org/10.1007/s10103-
024-04111-1

37. Rahman, M. M., Shakoor, M. A., Ferdous, N., Alam, M. O., Farhad, S., Mehedi, A. B. M., Sarker, S., &
Moyeenuzzaman, M. (2024). Low-level laser therapy for thumb carpometacarpal joint osteoarthritis: A randomized
controlled trial. Cureus, 16(4), €57883. https://doi.org/10.7759/cureus.57883
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Tyninaeme

PeBMaTOMATHI apTpUT Ke3iHAeTi OyBIH CMUHAPOMBI ayBIPCBIHY ABIH CUIIaThl MEH Y3aKTHIFBIMEH, TAaHePTEeHTI y3aKKa
CO3BIAATBIH Cipecy ce3iMiMeH, COHAali-aK ayBIPCBIHYABIH Ialiga 004y MeXaHU3MJepiMeH epekiiedeHedi. bya >xui
3aKbIMAaAfaH OybIHFa peKOHCTPYKTUBTI oIlepanuslap Kacay KakeTTidiriHe akeaeai. Kasipri yaksITTa peBMaTOUATHI
apTputi Oap HaykacTap apachiHja JAasepaik QuamoTepamms oagicTepi KeHiHeH KoaAgaHblayda. Aaaiiga, OybIH
CUHAPOMBIH eM/JeyAeTi TMiMAiAiriHe KaTBICTHI aBTOpAapAbIH MadiMeTTepi opTypAai. CoHABIKTaH Oya Maceae KOChIMIIIA
3epTTeyaepAi >KeHe HayKacTapAblH ©Mip Cypy callachlH >KaKcapTy MaKcaTblHAa TUiMAL 94icTepai i3aeyAi Taaan eTel.
IMMoayapH MakcaThl: peBMaTOMATEL apTpuUTi Oap HaykacTapda TOMeH KapKBbIHABI Aa3epaAikK TepaIllsaHbl KOAAaHYAbI
Taagay. 20152025 >xp1a4ap apaablFbIHAAFEI XaabIKapaAablK AepeKKopaap TaaaaHAbl. TeLabIMU Makadasap MeH Xylieai
mioayAaap 3eprreagi. bapapire 37 Makada KapacThIpbLAABL.

Kasipri yakpITTa >Kacymraimriaik AeHrelije AadepAiK TepalMsSHBIH dCepiH 3epTTeyre OarbITTalfaH KoIITereH
FBLABIMM eHOeKkTep Oap, Oya a4icTiH OybIH KYPBLABIMAAQPBIHBIH 3aKbIMAaAybIHJArbl I1aTOTeHe3JAiK HeTidgeaAyiH
Adaeajeniai. PusnKaAbIK 94iCTiH Heri3Ti acep eTy HYKTeAepi aHBIKTaAFaH, 0Aap KaOBIHY yAepiciH perpeccust OarbIThIHA
KaliTa OarbITTayra KoMeKrecedi, OyA Aasepaik TepanmsHbl OyBIH CMHAPOMBI Oap HayKacTapra KOCBIMILIA eM peTiHJae
KOAJaHyFa MYMKiHZiK Oepeai. CoHpiMeH KaTap, pU3MKaAbIK 94icIleH KaTap KOAAAHBIAATBIH (MBICaAbl, Aasepaik
Tepanns MeH geHe KaTThIFyAapbIHbIH, Aa3ePAiK Tepanusl MeH MaTHUTTIK TepalllsIHbIH ylideciMi) KellleHAl aaicTep Ae
oH acep Oepegi. ATam aifTKaH4a, aybIPCHIHY CUHAPOMBIHBIH aliKbIHABLABIFBIHBIH TOMeHAeyi KoHe OybIHAAFbI KO3FaAbIC
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ayKBIMBIHBIH apTyhl OaiikaJaAbl. Aaiiga, peBMaTOUATEI apTputi 6ap Haykacrap4a Aa3epAik TepalusHbl KOAJaHY
MeH OHBIH THiMAiairi GoiibIHIIa gepekTep OipMaHAL eMec. AYBIPCBIHY CHAPOMBIHBIH allKBIHABLABIFEI MEH TaHEPTEHT1
KYPBICYABIH Y3aKTBIFBIHA 9cepi >KOHiHAeri HoTmKeaep aayabl Ooabln Kada Oepeai. OcblraH OailaaHBICTEL, aypy
arbIMBIHBIH JKEKe epeKIIeAiKTepiH eckepe OTHIPBI, eMACY4iH CcTaHJapTTaaraH HapaMeTpAepiH a3ipaey YIIiH
KOCBIMIIIA 3epTTeyaep KaxerT.

TyiiH ce3gep: peBMaTOMATHL apTPUT, OCTEOAPTPUT, TOMEH KapKbIHABL Jasep, Ja3epAik aKkyIyHKTypa,
¢oromarHuTTIK TEepans.
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Pestome

CycraBHO CUHAPOM IIPU PeBMaTOMAHOM apTpUTe OTAMYAeTCs XapaKTepoM 004l U ee MPOJ0AXKUTEeAbHOCTHIO,
HaAM4dueM AAUTeAbHON yTpeHHell CKOBaHHOCTH, a TaK>Ke MeXaHM3MaMM BO3HUKHOBEHM: 0011 , YTO HepeAKO IPUBOAUT
K BOCCTAaHOBUTEABHBIM OIlepallsiM Ha IIOpa’kKeHHBbINl cycTaB. B HacTosIee BpeMsl pacIpocCTpaHeHBl MeTOAVKMU
¢usnorepaneBTYECKOrO BO3AENICTBIUS A1a3epOM Y IAIlMEHTOB C peBMaTOUAHBIM apTputroM. OgHaKO, JaHHbIE aBTOPOB
B 9(pPeKTUBHOCTY A€YeHNsI CYyCTaBHOTO CUHAPOMaA CIIOPHBI, YTO TpeOyeT M3ydeHUsI U roucka 5(pQPeKTUBHBIX METOAUK
AAs  yAydlIeHMs KadecTBa >KU3HU narnueHToB. lleapio AaHHOI paOOTHl sABASETCA U3yUeHMe IIpUMeHeHU:d
HM3KOMHTEHCUBHON JasdepoTepanmy y TIallMeHTOB C pPeBMaTOUAHBIM apTPUTOM. bblamM MIpoaHaAM3UPOBaHBI
MeXAyHapoAHble 6a3bl gaHHBIX B Iepuod c¢ 2015-2025 rog. Vaydaauch opurmHaabHBIE CTaThbU M CUCTeMaTUIecKue
0030p5I. Beero Op110 mpoaHaansuposaHo 37 cTaTein.

B Hacrosiiee Bpems nMmeeTcst 604bIII0e KOAMIECTBO MCCAeA0BaHMI, HallpaBAeHHBIX Ha M3yJeHle Aa3epoTepannmu
Ha BHYTPUK/AE€TOUHOM YPOBHE, UTO IIOATBEP>KAA€eT ero IaToreHeTn4ecKoe MpUMeHeHe TPy IOBpeXKAeHUM CyCTaBHOTO
anmapara. OrpakeHBl KAIOYEeBble TOYKM BO3AENCTBUS (PU3NIECKOTO MeETOAa, KOTOpBlE IIOMOIAIOT IIePEeCTPOUTD
BOCITaAUTEABHBIN IPOIleCcC B CTOPOHY perpecca, 4Tro OIlpejeAsieT NpUMeHeHMe JAasepoTepaluy y TalMeHTOB C
CyCTaBHBIM CHHAPOMOM B KauyecTBe AOIIO/JHNUTeABHON Teparuu. Hapsagy c mpuMeHeHmeM jgaHHOTO (PU3NYECKOTO
¢akTopa Moryr OBITH MCIIOAB30BAaHBI ¥ KOMOMHMPOBAHHbIE METOAVIKM (HaIlpMMep, COYETaHHOe IIpUMeHeHUe
AazepoTepanuu ¥ GU3NIECKUX YIIPa>KHEHUT, da3epOTepaliny MU MarHUTOTeparinn), KOTOphle TakKe yKa3bIBalOT Ha
MOAOXXUTEeAbHOe BAUSIHIE Ha KOCTHO-MBIIIIEYHBIN alllapaT B BIAe YMeHBIIIeH!sI BhIpa’keHHOCT 004eBOTO CMHAPOMa,
yBeAMUEHUs] aMIIAUTYABl ABUDKeHUIT B cycrtase. OgHakKo, MMeIOTCS] HeOAHO3HayHble JaHHbIe IIpUMeHEeHMU:
/a3epoTeparnu y MalVieHTOB C PpeBMaTOUAHBIM apTPUTOM 1 ero 3PPeKTUBHOCTH, B pe3yabTaTe KOTOPOTO BAVSHIE Ha
BBIPa>KEHHOCTh 001€BOT0 CHHApPOMa U IIPOAOAKUTEABHOCTh VTPEeHHell CKOBAaHHOCTM CIIOPHBL, 4YTO TpebyeT
AaAbHEMIINX MCCAeJO0BaHUII A4Sl  pa3dpabOTKM  CTaHAAPTU3MPOBAHHBIX IIapaMeTpOB  JA€YeHM:s, yIUTHIBAs
MHAUBMAYyaAbHbIE acIIeKThl Te4eHMs 3a00.1€BaHmA.

Kaiodesble ca0oBa: peBMaTOMAHBIN apTPUT, OCTEOAPTPUT, HU3KOMHTEHCUBHBIN Aa3ep, Aa3epHasl aKyIyHKTYpa,
¢goTOMarHUTOTEpaIIISL.
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