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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Temporomandibular joint dysfunction (TMJD) 

is a prevalent condition characterized by pain and clicking in the 
joint, restricted mouth opening, chewing difficulties, tension and 
soreness in the masticatory muscles, headaches, and tinnitus. 
In dental rehabilitation for TMJD, Transcutaneous Electrical 
Nerve Stimulation (TENS) is used to relax the masticatory 
and temporalis muscles prior to splint therapy. Osteopathic 
correction, in contrast, addresses not only these muscles but also 
extraocclusive disorders—somatic dysfunctions outside the 
stomatognathic system that affect mandibular biomechanics and 
muscle tone. Despite the high prevalence and complex etiology 
of TMJD, the integration of osteopathic correction into dental 
rehabilitation remains underexplored. The objective of this 
study was to evaluate the effectiveness of comprehensive dental 
rehabilitation through the application of osteopathic correction 
in patients with TMJD.

Materials and methods: The study was conducted from 
January 2024 to March 2025, involving 90 patients aged 19 to 61 
years with TMJD and extraocclusive disorders. All participants 
were examined by a dentist and an osteopath, then assigned to 
two groups: Group No. 1 received both dental and osteopathic 
treatment; Group No. 2 received dental treatment only. Dental 
care included splint therapy; osteopathic correction targeted 
extraocclusive disorders and somatic dysfunctions. Efficacy was 
assessed using the Hamburg test, electromyography (EMG), 
osteopathic examination, VAS scale, and pharmacotherapy if 
needed. All patients participated in myohymnastics. Statistical 
analysis was performed using Statistica v4.6.3, with p < 0.05 
considered significant.

Results: After 8 weeks, Group No. 1 showed statistically 
significant (p < 0.05) improvements compared to Group No. 
2 in Hamburg test scores, EMG results, somatic dysfunction 
frequency and severity, and VAS scores for pain.

Conclusion: In TMJD patients with extraocclusive disorders, 
osteopathic correction should be incorporated into the 
interdisciplinary rehabilitation protocol combining dental and 
osteopathic care.

Key words. Osteopathic correction, temporomandibular joint 
dysfunction, splint therapy, electroneuromyography, somatic 
dysfunction.
Introduction.

Temporomandibular joint dysfunction (TMJD) is a prevalent 
disorder affecting approximately 34% of the adult population. 
TMJD manifests with a combination of various symptoms and 

complaints, including pain and clicking in the joint, limited 
mouth opening, chewing difficulties, tension and tenderness 
in the masticatory muscles, tinnitus, headaches, and neck pain 
[1,2].

The literature increasingly highlights the relationship 
between TMJD, bruxism, and headaches. Bruxism, defined 
as the parafunctional tension of the masticatory muscles, 
can exacerbate pre-existing headaches when combined with 
TMJD. Thus, tension in the masticatory muscles may influence 
the pathophysiological processes of all three conditions. 
Furthermore, bruxism is considered one of the contributing 
factors to TMJD, while TMJD itself is a known contributor to 
headaches [3,4].

This pathological relationship must be considered in the 
dental rehabilitation of patients with TMJD, which involves 
interdisciplinary collaboration at various stages. The foundation 
of this rehabilitation is splint therapy utilizing an occlusal splint, 
complemented by myogymnastics [5,6]. To facilitate a change 
in the functional position of the mandible prior to the fabrication 
of an occlusal splint, a session of transcutaneous electrical nerve 
stimulation (TENS) therapy is conducted to relax the masticatory 
muscle group and establish physiological occlusion [7].

Osteopathy is recognized as a promising non-pharmacological 
treatment method that provides both local and systemic effects on 
the body, thereby enhancing adaptive resources and the body’s 
ability to self-correct [8]. Unlike TENS therapy, osteopathic 
correction techniques aim not only to relax the masticatory 
muscles but also to address extra-occlusal disorders—somatic 
dysfunctions outside the stomatognathic system that impact 
mandibular biomechanics and, consequently, the tension in the 
masticatory muscle group [9].

An increasing number of scientific studies have demonstrated 
the positive effects of osteopathic intervention at various stages 
of dental treatment for patients with TMJD [10]. However, the 
collaborative efforts of dentists and osteopaths specifically at 
this stage of dental rehabilitation remain insufficiently studied 
and relevant.

The objective of this study was to evaluate the effectiveness of 
comprehensive dental rehabilitation through the application of 
osteopathic correction in patients with TMJD.
Materials and Methods.

Study design: A prospective cohort study was conducted from 
January 2024 to March 2025 at the Department of Therapeutic 
Dentistry of the Patrice Lumumba Peoples’ Friendship 
University of Russia (RUDN University), the dental clinic 
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“Dilos” LLC, and the medical center “Osteopathic Treatments 
Rus” LLC. A total of 90 patients aged 19 to 61 years with 
TMJD and identified extraocclusal disorders were selected and 
participated in the study.
Inclusion criteria Exclusion criteria

•	Age 18 to 65 years.
•	Presence of TMJD. 
•	Presence of extra-occlusal 

disorders. 
•	Consent to dental and 

osteopathic treatment.

•	Undergoing orthodontic or prosthetic 
treatment at the time of the study.

•	Contraindications to osteopathic 
treatment.

•	Pregnancy. 
•	Congenital anomalies or history of 

trauma of the maxillofacial system. 
•	Diseases of the central nervous system.

All participants underwent comprehensive dental and 
osteopathic examinations, along with a brief "Hamburg" test 
and an assessment for identifying extra-occlusal disorders. 
Following the examinations, the patients were randomly 
assigned to two groups that were comparable in terms of sex and 
age (see Table 1): the main group, which received osteopathic 
correction prior to splint therapy, and the control group, which 
underwent transcutaneous electrical nerve stimulation (TENS) 
therapy before splint therapy.

Table 1. Distribution of Patients by Sex and Age.

Indicator The Main 
Group (n=45)

The Control 
Group (n=45) p

Age
М, SD
Me (Q1-Q3)
Min, max

39,29 (11,35)
39 (29,5 - 48,0)
20; 60

39,82 (12,43)
39 (29,5 - 51,0)
19; 61

0,837

Sex
Men
Women

17 (37,8%)
28 (62,2%)

21 (46,7%)
24 (53,3%)

0,393

Description of the Medical Intervention:
To prepare for dental treatment and assess the condition of 

the temporomandibular joints (TMJs), all patients underwent 
cone-beam computed tomography (CBCT) of the TMJs. Dental 
treatment included splint therapy lasting 8–10 weeks. In the 
control group, TENS was used to determine the mandibular 
reference position before impressions were taken for occlusal 
splint fabrication. In the experimental group, osteopathic 
correction was performed instead.

Osteopathic treatment focused on correcting extraocclusal 
imbalances and identified somatic dysfunctions. It included soft 
tissue, articulatory, muscle energy, and fascial techniques [11]. 
The first session was held one week prior to taking impressions, 
the second—on the day of impression taking (with no more 
than two hours between the osteopathic session and impression 
procedure). The third and, if necessary, subsequent sessions 
were conducted during the course of treatment at intervals of no 
less than two weeks. On average, each patient underwent 3–5 
osteopathic sessions.

To assess treatment effectiveness, a short version of the 
“Hamburg” test, EMG of the masticatory muscles, and 
osteopathic examination findings were used. The normalization 
of mandibular movement trajectory was evaluated using 
photographic documentation.

All patients performed myogymnastics aimed at reducing 
hypertonicity in the masticatory muscle group and normalizing 
mandibular movement during mouth opening and closing 
[12,13].

In cases of pain, patients were prescribed nonsteroidal anti-
inflammatory drugs (NSAIDs). They were also instructed in 
self-massage techniques for trigger points to relieve muscle 
tension and associated pain.
Study Outcomes and Outcome Assessment Methods:

The study outcomes included reduction of TMJD symptoms, 
decreased mandibular asymmetry during mouth opening, and 
relief of pain syndrome (if present).

The short version of the "Hamburg" test assessed the likelihood 
or presence of TMJD. The scoring system was as follows: 
0–1 points — functionally healthy, 2 points — less than 40% 
probability of dysfunction, 3 points — confirmed TMJD [14].

Extraocclusal disorders were evaluated by measuring the 
mouth opening amplitude with a medical caliper in both the 
neutral head position and maximum cervical extension [15].

Symmetry of the masticatory and temporalis muscles, as 
a measurable parameter, was assessed via EMG using the 
“Kolibri” device [16].

TMJD pain level was evaluated using the VAS before and after 
treatment. The scale ranged from 0 (no pain) to 10 (unbearable 
pain) [17].

Osteopathic assessment was conducted in accordance with 
established clinical guidelines [18].

Photographic records of patients with open mouths were used 
to evaluate mandibular deviation from the midline. Reference 
values were based on the Helkimo Index [19].
Statistical Analysis:

Statistical analysis was performed using IBM SPSS Statistics 
version 26. Quantitative data between the two groups were 
compared using the Mann–Whitney U test. Quantitative 
variables were described using means (M), standard deviations 
(SD), medians (Me), and interquartile ranges (Q1–Q3).

To test the differences in frequency of categorical variables 
between groups, the Chi-square (χ²) test was used (or Fisher’s 
exact test when expected frequencies were ≤ 5). Intra-group 
comparisons were conducted using the Wilcoxon signed-rank 
test. Differences were considered statistically significant at p < 
0.05.
Ethical considerations:

The study was conducted in accordance with the principles 
of the Declaration of Helsinki on ethical principles for medical 
research involving human subjects. All participants provided 
written informed consent prior to inclusion in the study. The 
study was approved by the local ethics committee.
Results.

Short Hamubrg test: According to the criteria of the Short 
Hamburg Test, following treatment, the majority of patients 
in the main group were classified as functionally healthy or as 
having a low probability of dysfunction (Figure 1). The most 
frequently reported symptoms included asymmetry during 
mouth opening, tenderness on palpation of the masticatory 
muscles, and the presence of intraarticular sounds during 
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Figure 1. Short Hamburg Test results.

Figure 2. Amplitude delta (mm).

Figure 3. Symmetry of the temporalis muscles (%).
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Figure 4. Symmetry of the masseter muscles (%).

Figure 5. Mandibular deviation in the sagittal plane (mm).

Figure 6. Structure of dominant somatic dysfunctions in the main and control groups before treatment.
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no patients with scores of 0 or 1 after treatment. This suggests 
that although some improvement was observed, the reduction in 
pain was minimal. Most patients in the control group had scores 
of 3 (86.7%) and 2 (13.3%).

Osteopathic Status: In both the main and control groups, 
only global biomechanical somatic dysfunctions (SDs) were 
identified at the global level. No global rhythmogenic or 
neurodynamic dysfunctions were detected in either group. All 
patients (100%) presented with local SDs at the level of the 
temporomandibular joint (TMJ). No other nonspecific local 
dysfunctions were observed.

Dominant SDs were recorded only before treatment, as they 
were no longer present in the main group following osteopathic 
correction, while in the control group they remained unchanged. 
In both groups, dominant SDs of the lumbar region were most 
prevalent. The structure of the identified dominant SDs is shown 
in Figure 6.

Table 3. Pain intensity on the Visual Analogue Scale (VAS), measured 
in points.

VAS
The Main group (n=15) The Control group (n=15) 
before 
treatment

after 
treatment*,**

before 
treatment

after 
treatment*,**

0
1
2
3
4
5
6

0 (0%)
0 (0%)
2 (13,3%)
3 (20,0%)
2 (13,3%)
5 (33,4%)
3 (20,0%)

4 (26,7%)
7 (46,6%)
2 (20,0%)
1 (6,7%)
0 (0%)
0 (0%)
0 (0%)

0 (0%)
0 (0%)
0 (0%)
2 (13,3%)
6 (40%)
5 (33,3%)
2 (13,3%)

0 (0%)
0 (0%)
2 (13,3%)
13 (86,7%)
0 (0%)
0 (0%)
0 (0%)

*Statistically significant change (p < 0.05) following treatment within 
each group.
**Statistically significant difference (p < 0.05) between treatment 
outcomes of the main and control groups.

In both groups, the most frequently identified SDs were located 
in the following regions: cervical (both structural and visceral 
components), thoracic (structural and visceral components), and 
lumbar (structural and visceral components). The frequency 
of region-level SDs (Table 4) before treatment did not differ 
significantly between the main and control groups (p > 0.05).

A follow-up assessment of osteopathic status was performed 
after treatment. In the main group, a statistically significant 
reduction in regional somatic dysfunctions (SDs) was observed 
(p < 0.05). In the control group, no statistically significant 
changes in this parameter were found (p > 0.05).
Discussion.

For over half a century, the field of medical rehabilitation in 
dentistry has maintained consensus that achieving physiological 
occlusion requires not only the correct positioning of the condylar 
heads [21-23], but also bringing the masticatory muscles into a 
state of physiological comfort and functional freedom [20]. This 
implies symmetry in muscle function as well.

Furthermore, the improvements we observed in EMG symmetry 
and Hamburg Test scores may stem from the modulation of 
proprioceptive input, fascial tension, and local circulatory 
dynamics within the masticatory system. Manual osteopathic 
techniques—such as muscle energy, myofascial release, and 

jaw movement. Prior to treatment, there were no statistically 
significant differences between the groups (p > 0.05). However, 
post-treatment results in the main group differed significantly 
from those in the control group (p < 0.05).

Extraocclusal disorders: The test for detecting extraocclusal 
disorders was conducted before and after treatment by both 
a dentist and an osteopath. Figure 2 illustrates the changes 
observed in the control group, which were associated with 
altered biomechanics of the mandible following splint therapy 
and myogymnastics. Nevertheless, the amplitude delta in the 
control group did not return to normal, indicating the persistence 
of extraocclusal disturbances after treatment. In contrast, 
no extraocclusal disorders were detected in the main group 
following osteopathic correction. There were no statistically 
significant differences between the groups before treatment (p > 
0.05), but significant differences were observed post-treatment 
(p < 0.05).

EMG: findings indicated symmetrical activity of the temporalis 
and masseter muscles. The examination was performed before 
the initiation of treatment and after completion of splint therapy. 
To ensure the accuracy of functional measurements, patients 
were instructed to clench their teeth during the procedure 
(Figures 3 and 4). There were no statistically significant 
differences between the groups prior to treatment (p > 0.05). 
However, following treatment, significant differences were 
observed between the groups (p < 0.05).

Table 2. Predominant Muscles/Side.

Predominant 
muscles

The Main group (n=45) The Control group 
(n=45)

Right Left Right Left
Temporalis muscles 16 29 18 27
Masseter muscles 16 29 18 27

In more than half of the cases in both the main and control 
groups, the dominant muscle activity was observed on the left 
side, as shown in Table 2. Following treatment, the dominant 
side remained unchanged; however, the degree of asymmetry 
decreased, as illustrated in the figures above.

Photographic Protocol: Asymmetry in masticatory muscle 
function was also documented through photographic records. 
Patients were asked to open their mouths while standing, 
in order to account for potential ascending influences of 
extraocclusal disorders on mandibular biomechanics. The 
change in mandibular deviation along the sagittal plane (Figure 
5) after osteopathic correction was significantly lower in the 
main group (p < 0.05).

Pain Assessment (VAS): A subset of patients (n = 15) reported 
chronic pain in the TMJ region. The main complaints included 
pain during maximal mouth opening, pain while chewing on the 
affected side, and discomfort when chewing hard foods.

Notably, no patients in the sample reported VAS scores above 
six, indicating a moderate level of chronic pain. After treatment, 
pain-related dysfunction was reduced in both groups; however, 
the distribution of VAS scores was significantly lower in the 
main group. In this group, the majority of patients reported 
scores of 1 (46.6%), 0 (26.7%), and 2 (20%), indicating a 
substantial reduction in pain. In contrast, the control group had 
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Region/Component Severity of Dysfunction, 
Points

The Main group*,** The Control group
Before treatment
(n=45)

After treatment
(n=45)

Before treatment
(n=45)

After treatment
(n=45)

Head
0 28(62,2%) 39(86,7%) 27(60,0%) 28(62,2%)
1 17(37,8%) 6 (13,3%) 18(40,0%) 17(37,8%)
2 0 0 0 0

Cervical 0 33(73,3%) 45 (100%) 30(66,7%) 30(66,7%)
structural 1 10(22,2%) 0 12(26,7%) 12(26,7%)

2 2 (4,4%) 0 3 (6,7%) 3 (6,7%)

visceral 0 27(60,0%) 42(93,3%) 28(62,2%) 29(64,4%)
1 12(26,7%) 3 (6,7%) 11(24,4%) 11(24,4%)
2 6 (13,3%) 0 6 (13,3%) 5 (11,1%)

Thoracic 0 26(57,8%) 37(82,2%) 28(62,2%) 29(64,4%)
structural 1 17(37,8%) 8 (17,8%) 15(33,3%) 14(31,1%)

2 2 (4,4%) 0 2 (4,4%) 2 (4,4%)

visceral 0 36(80,0%) 45 (100%) 37(82,2%) 38(84,4%)
1 3 (6,7%) 0 4 (8,9%) 3 (6,7%)
2 6 (13,3%) 0 4 (8,9%) 4 (8,9%)

Lumbar 0 31(68,9%) 42(93,3%) 27(60,0%) 27(60,0%)
structural 1 6 (13,3%) 3 (6,7%) 9 (20,0%) 9 (20,0%)

2 8 (17,8%) 0 9 (20,0%) 9 (20,0%)

visceral 0 33(73,3%) 44(97,8%) 33(73,3%) 34(75,6%)
1 8 (17,8%) 1 (2,2%) 7 (15,6%) 6 (13,3%)
2 4 (8,9%) 0 5 (11,1%) 5 (11,1%)

Pelvic 0 31(68,9%) 42(93,3%) 39(86,7%) 39(86,7%)
structural 1 11(24,4%) 3 (6,7%) 3 (6,7%) 3 (6,7%)

2 3 (6,7%) 0 3 (6,7%) 3 (6,7%)

visceral 0 38(84,4%) 45 (100%) 35(77,8%) 35(77,8%)
1 4 (8,9%) 0 5 (11,1%) 5 (11,1%)
2 3 (6,7%) 0 5 (11,1%) 5 (11,1%)

Dura mater
0 35(77,8%) 45 (100%) 38(84,4%) 37(91,1%)
1 6 (13,3%) 0 4 (8,9%) 5 (5,6%)
2 4 (8,9%) 0 3 (6,7%) 3 (3,3%)

*Statistically significant change (p < 0.05) following treatment within each group.
**Statistically significant difference (p < 0.05) between treatment outcomes of the main and control groups.

Table 4. Frequency of region-level somatic dysfunctions, absolute number (%).

soft tissue mobilization—have been shown to normalize muscle 
length–tension relationships, enhance microcirculation, and 
reduce nociceptive sensitization [24-25]. 

By addressing extraocclusal somatic dysfunctions that lie 
outside the stomatognathic system, osteopathic correction not 
only relaxes hypertonic muscles but also rebalances the postural 
sensor function of the jaw complex, thereby complementing 
conventional splint therapy with a neuromuscular approach.

The first osteopathic session was conducted one week prior to 
taking dental impressions, with the primary goal of identifying 
and correcting extra-occlusal dysfunctions. The second session 
was held on the day the impressions were taken and included 

both the correction of extra-occlusal dysfunctions and targeted 
work with elements of the stomatognathic system to prepare for 
impression-taking and to help establish physiological occlusion. 
The third and subsequent sessions (on average 3–5 visits) were 
conducted at intervals of several weeks. On average, each 
patient attended 3 to 5 sessions depending on their osteopathic 
and somatic status.

TENS therapy does not address extra-occlusal dysfunctions and 
exerts only local effects on specific muscle groups. As a result, 
once the therapy is completed, somatic dysfunctions outside the 
stomatognathic system continue to negatively affect mandibular 
biomechanics, which is supported by the study results. Extra-
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occlusal dysfunctions can only be corrected through osteopathic 
methods. The reduction in the number of somatic dysfunctions 
in the main group directly influenced all measured parameters. 
Patients in the control group also demonstrated statistically 
significant improvements in many parameters, though to a much 
lesser extent compared to the main group.
Conclusion.

Osteopathic correction, when included in the comprehensive 
dental rehabilitation of patients with temporomandibular joint 
dysfunction and identified extra-occlusal disorders, contributes 
to a significantly greater reduction in dysfunction parameters 
compared to patients who received TENS therapy instead of 
osteopathic correction prior to splint therapy.
We express our sincere gratitude to N.Cell and 
Neurotech Companies for providing the Kolibri dental 
electromyograph.
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