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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: Due to the growing development of 

interdisciplinary collaboration between dentists and osteopaths, 
the study of somatic dysfunctions, as the primary target of 
osteopathic treatment, is becoming increasingly relevant. An 
increasing number of studies highlight the differing impacts 
of occlusal and extraocclusal disorders on the function of 
the temporomandibular joint and mandibular biomechanics. 
However, there is a lack of research analyzing the correlation 
between somatic dysfunctions and these disorders. Such analysis 
is essential for planning and evaluating the effectiveness of 
combined dental and osteopathic treatment. Therefore, this 
issue undoubtedly requires further investigation and analysis.

This article continues previously initiated research, focusing 
on the impact of these disorders on the patterns of somatic 
dysfunction, as well as their potential clinical significance. The 
objective of the present study was to investigate the structure 
and severity of somatic dysfunctions associated with simulated 
occlusal and extraocclusal disturbances.

Materials and Methods: The study was conducted in three 
stages between November 2023 and January 2024. It included 
20 healthy volunteers (10 men and 10 women) aged 20 to 
40 years with no active somatic complaints. All participants 
underwent dental and osteopathic examinations, followed by 
simulation of occlusal and extraocclusal disorders.

Occlusal disorders were simulated by placing temporary 
overlays on the 1st and 6th molars to increase vertical jaw 
separation. Extraocclusal disorders were modeled by placing a 
pad under the left ischial tuberosity to create pelvic asymmetry 
and induce an ascending extraocclusal disturbance.

Results: The presence of occlusal and extraocclusal disorders 
significantly influenced the severity and manifestation of 
somatic dysfunctions: in volunteers, the somatic dysfunction 
scores increased significantly (p < 0.001). A clear association 
was also observed between the simulation of occlusal disorders 
and the development of global postural imbalances.

Conclusion: The results indicate that both occlusal and 
extraocclusal disorders have a substantial impact on somatic 
dysfunctions, aggravating existing conditions and contributing 
to the development of new dysfunctions.

Key words. Osteopathy, dentistry, somatic dysfunction, 
temporomandibular joint dysfunction, extraocclusal 
disturbances, occlusal disturbances, postural balance.

Introduction.
Somatic dysfunction (SD), as the primary focus of osteopathic 

diagnosis and correction, is increasingly being explored in 
the scientific literature [1,2]. According to methodological 
guidelines, SD may not coincide with the site of clinical disease 
manifestation, yet it represents a significant and potentially 
reversible component of the structural and functional 
impairments that contribute to the development of pathology 
[3].

Analyzing the relationship between SD and various diseases 
can provide new insights into their etiopathogenesis [4]. For 
instance, SDs located outside the stomatognathic system that 
affect the function of the temporomandibular joint (TMJ) are 
described in the literature as “extraocclusal” and are classified 
into a separate group [5]. Conversely, “occlusal” disturbances 
are those in which malocclusions or dentofacial anomalies 
result in SDs beyond the stomatognathic system [6,7].

The stomatognathic system comprises various anatomical 
structures, including the temporomandibular joint, maxilla 
and mandible, muscles, and tendons. Owing to their complex 
movements across multiple orthogonal planes, numerous axes 
of motion, and synergistic interactions, these components form 
a functional and dynamic unit [8].

Temporomandibular joint dysfunction (TMJD) of varying 
severity is observed in 16–59% of the adult population [9]. 
Therefore, identifying the relationship between TMJD and SD 
is essential for the planning and evaluation of both dental and 
osteopathic treatment.

The present article is a continuation of a previous study 
[10] investigating the influence of occlusal and extraocclusal 
disturbances on mandibular biomechanics and postural 
regulation. That study demonstrated that such disturbances alter 
mandibular biomechanics and induce compensatory adaptive 
movements aimed at preserving postural balance. These findings 
led us to hypothesize that the connection between SD and both 
occlusal and extraocclusal disturbances has significant clinical 
implications.

The objective of the present study was to investigate the 
structure and severity of somatic dysfunctions associated with 
the simulation of occlusal and extraocclusal disturbances.
Materials and Methods.

Study design and Duration: The study was conducted 
from November 2023 to January 2024. The first stage, 
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which involved a dental examination, was performed at the 
Department of Therapeutic Dentistry of RUDN University 
(Peoples’ Friendship University of Russia) and the Dilos Medical 
Center. The second stage, comprising an osteopathic examination, 
and the third stage—the simulation of occlusal and extraocclusal 
disturbances—were carried out at the Tair Group Medical Facility.

This was an experimental, observational study involving the 
simulation of occlusal and extraocclusal disturbances in healthy 
volunteers.
Participants and Screening:

Twenty healthy adult volunteers (10 men and 10 women), 
aged 20 to 40 years, who were undergoing routine dental 
check-ups, were enrolled in the study. All participants 
underwent comprehensive evaluations by both a dentist and an 
osteopathic physician to exclude the presence of any occlusal or 
extraocclusal disturbances.

The dental assessment included the “Hamburg Short Test”, 
which was used to screen for temporomandibular joint 
dysfunction (TMJD). The osteopathic examination followed a 
standardized protocol-based evaluation to identify and exclude 
extraocclusal disorders [10].

Inclusion criteria required the presence of orthognathic 
occlusion confirmed on clinical examination, absence of active 
somatic complaints, a score of 0 to 1 on the Hamburg Short 
Test for TMJD screening, and the absence of extraocclusal 
dysfunction identified via standardized osteopathic evaluation.

Exclusion criteria included the presence of malocclusion or 
a clinical diagnosis of TMJD, ongoing orthodontic or dental 
treatment, or any extraocclusal dysfunction observed during 
initial screening.
Intervention Description:

Following initial dental and osteopathic assessments, 
participants underwent video analysis of mandibular opening 
and closing movements under three conditions: baseline (pre-
simulation), after simulation of occlusal disturbance, and after 
simulation of extraocclusal disturbance [10].

Extraocclusal disturbances were simulated by placing a 3 
cm pad under the participant’s left ischial tuberosity (seated 
position), creating pelvic asymmetry and an ascending 
extraocclusal disturbance. Participants remained in this posture 
for approximately five minutes to allow for postural system 
adaptation, after which an osteopathic evaluation was performed 
according to established guidelines [3].

Occlusal disturbances were simulated by attaching a temporary 
1 mm overlay to the right first molar (tooth #16), inducing 
posterior disocclusion. Participants remained in this condition 
for five minutes before undergoing a subsequent osteopathic 
assessment following the same protocol.

Each participant underwent three osteopathic examinations: 
at baseline, during extraocclusal disturbance simulation, 
and during occlusal disturbance simulation. An intermediate 
osteopathic screening was performed between simulations to 
rule out any adverse effects.
Study Outcomes and Measurement:

The primary outcome was the structure and severity of somatic 
dysfunction (SD), assessed using a standardized osteopathic 

scoring method. For statistical analysis, severity scores 
were summed across anatomical regions, and a three-level 
categorization was applied: none/mild (scores 0–1), moderate 
(score 2), and severe (score 3). Comparisons were made across 
three time points: baseline, after occlusal disturbance simulation, 
and after extraocclusal disturbance simulation.
Statistical Analysis:

Statistical analysis was performed using StatTech v.4.6.3 
(StatTech LLC, Russia).

• Quantitative variables not normally distributed were 
presented as medians (Me) with interquartile ranges (Q1–Q3).

• Categorical data were presented as absolute values and 
percentages.

• The Mann–Whitney U test was used for between-group 
comparisons of non-normally distributed quantitative variables.

• Pearson’s chi-squared test was applied to compare 
proportions in multi-field contingency tables.

• The Wilcoxon signed-rank test was used for comparing 
paired samples with non-normal distributions.

• Differences were considered statistically significant at 
p < 0.05.
Ethical considerations:

The study was conducted in accordance with the Declaration 
of Helsinki's ethical principles for medical research involving 
human subjects. Written informed consent was obtained from 
all participants prior to their inclusion in the study.
Results.

Prior to the third stage of the study, all participants underwent 
an osteopathic evaluation to identify the dominant somatic 
dysfunction (Table 1). Statistical analysis showed no significant 
differences in the distribution of dominant somatic dysfunctions 
between male and female participants (p = 0.480). The 
most frequently observed dysfunctions were located in the 
thoracic region, lumbar spine, and pelvic area, while somatic 
dysfunctions of the cervical region and temporomandibular area 
were the least common.

Table 1. Structure of Dominant Somatic Dysfunctions in Healthy 
Volunteers.
Dominant Somatic Dysfunction n %
Thoracic region 7 35
Lumbar region 6 30
Pelvic region 5 25
TMJ region 1 5
Cervical region 1 5

After the simulation of occlusal and extra-occlusal disturbances, 
the structure of somatic dysfunctions was evaluated (Table 2). 
The somatic dysfunctions observed in both simulation scenarios 
were identical in terms of severity and anatomical location. A 
statistically significant increase in dysfunction severity was 
found in the lumbar region (visceral origin) (p = 0.05). Although 
deterioration was noted in other regions, these changes did not 
reach statistical significance, likely due to the limited sample size.

After the simulation of occlusal disturbances, 15% 
of participants exhibited mild (1-point) global postural 
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to 2 points, indicating a negative impact of the modelled occlusal 
and extraocclusal influences on pre-existing SDs.

Three additional volunteers initially presented with somatic 
dysfunctions graded at 2 points. Although the severity of these 
SDs did not change after modelling, new somatic dysfunctions 
appeared in each case, with a severity of no more than 1 point. 
Furthermore, global postural dysfunctions were recorded in 
all three participants following the simulation of occlusal 
disturbances. This finding further confirms the relationship 
between interference with the postural sensor function of the 
dentoalveolar system and the emergence of global postural 
imbalances [11-14].

dysfunctions (p = 0.231). These results were not statistically 
significant, likely due to the small sample size.

An analysis of somatic dysfunction dynamics was performed 
(Table 3). All participants showed a statistically significant 
increase in somatic dysfunction scores during the simulation 
phase (p < 0.001) (Figure 1).
Discussion.

Before modelling occlusal and extraocclusal disturbances, one 
dominant somatic dysfunction (SD) with a severity of no more 
than 1 point was identified in 17 healthy volunteers who did 
not report any active complaints. After simulating both types of 
disturbances, the severity of SD in these same regions increased 

Region Type
Score 0 
(Before), 
n (%)

Score 1 
(Before), 
n (%)

Score 2 
(Before), 
n (%)

Score 0 
(After 
Occlusion), 
n (%)

Score 1 
(After 
Occlusion), 
n (%)

Score 2 
(After 
Occlusion), 
n (%)

Score 0 
(After 
Extra-
Occlusion), 
n (%)

Score 1 
(After 
Extra-
Occlusion), 
n (%)

Score 2 
(After 
Extra-
Occlusion), 
n (%)

p-value

Dura 
mater 19 (95%) 1 (5%) 0 (0%) 19 (95%) 0 (0%) 1 (5%) 19 (95%) 0 (0%) 1 (5%) 0.36

Cervical Somatic 20 
(100%) 0 (0%) 0 (0%) 19 (95%) 1 (5%) 0 (0%) 19 (95%) 1 (5%) 0 (0%) 1.0

Thoracic Somatic 16 (80%) 3 (15%) 1 (5%) 15 (75%) 1 (5%) 4 (20%) 15 (75%) 1 (5%) 4 (20%) 0.24
Thoracic Visceral 17 (85%) 2 (10%) 1 (5%) 17 (85%) 0 (0%) 0 (0%) 17 (85%) 0 (0%) 0 (0%) 0.22
Lumbar Somatic 17 (85%) 2 (10%) 1 (5%) 17 (85%) 0 (0%) 3 (15%) 17 (85%) 0 (0%) 3 (15%) 0.22
Lumbar Visceral 17 (85%) 3 (15%) 0 (0%) 17 (85%) 0 (0%) 3 (15%) 17 (85%) 0 (0%) 3 (15%) 0.05
Pelvic Somatic 17 (85%) 3 (15%) 0 (0%) 17 (85%) 2 (10%) 1 (5%) 17 (85%) 2 (10%) 1 (5%) 0.54
Pelvic Visceral 18 (90%) 2 (10%) 0 (0%) 18 (90%) 0 (0%) 2 (10%) 18 (90%) 0 (0%) 2 (10%) 0.13

Table 2. Severity of Somatic Dysfunctions During Osteopathic Examination Before and After Simulation of Occlusal and Extra-Occlusal 
Disturbances.

Somatic Dysfunction, points Me Q1–Q3 W df Wilcoxon Test
Before Modeling (n=20) 1.0 1.00 – 1.00 0×10⁰ –
After Modeling (n=20) 2.0 2.00 – 2.00 p < 0.001*

Table 3. Analysis of Somatic Dysfunction Dynamics (in Points).

Figure 1. Structure of Somatic Dysfunctions under Occlusal and Extraocclusal Modeling.
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Shkarin et al. (2024) identified muscle, joint, and jaw-related 
occlusal factors as key contributors to temporomandibular joint 
(TMJ) dysfunction, emphasizing their connection with somatic 
imbalances. Using advanced tools such as 3D modelling and 
electromyography, they confirmed that disruptions in occlusion 
often coincide with broader musculoskeletal disturbances [15]. 
Osokin et al. (2024) conducted a pilot study showing that 
postural deviations—such as shifts in the center of gravity and 
asymmetry in body alignment—improve during the course of 
occlusal reconstruction, suggesting that restoration of occlusal 
balance positively affects postural stability [16].

The deterioration in osteopathic status observed during the 
modelling of occlusal and extraocclusal disturbances was 
transient. All identified somatic dysfunctions regressed after the 
experimental procedures, and no lasting adverse effects were 
reported.
Conclusion.

The presence of occlusal and extraocclusal disturbances alters 
the structure and severity of dominant somatic dysfunctions. 
In participants with pre-existing SDs, severity increased, while 
in those with more severe baseline SDs (2 points), additional 
dysfunctions developed. The study also indicates a potential 
link between experimentally induced occlusal disturbances—
through interference with the postural sensor function of the jaw 
system—and the development of global postural dysfunctions.

These findings demonstrate that both occlusal and 
extraocclusal disturbances significantly affect the degree and 
manifestation of somatic dysfunctions. This knowledge may 
enhance understanding of the role of SDs in the pathogenesis of 
temporomandibular joint disorders (TMJDs). Further research 
involving larger cohorts and patients with various pathologies is 
warranted to validate and expand upon these results.
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