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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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.
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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
[31.

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,

920



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
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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

Afterthe 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



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

111)11;:21' 19 (95%) 1(5%) 0 (0%) 19 (95%) 0 (0%) 1 (5%) 19 (95%) 0 (0%) 1 (5%) 0.36
Cervical Somatic ?10 00%) 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 3. Analysis of Somatic Dysfunction Dynamics (in Points).

Before Modeling (n=20) 1.0 1.00 — 1.00 0x10° -

After Modeling (n=20) 2.0 2.00 -2.00 p<0.001*

Dynamics of Somatic Dysfunction

Extraocclusal Disorders

Occlusal Disorders

Normal

mmm Regional Biomechanical Dysfunction (1 point)
mmm Regional Biomechanical Dysfunction (2 points)
mmm Global Neurodynamic Postural Dysfunction

40 60 80 100

Percentage

Figure 1. Structure of Somatic Dysfunctions under Occlusal and Extraocclusal Modeling.

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
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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].



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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