(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 NO 10 (367) OkTs16pnb 2025

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

MennuuHckue HoBocTH I'py3uun
Logodmggmml Lsdgwoobm Losbemgbo



GEORGIAN MEDICAL NEWS

Monthly Georgia-US joint scientific journal published both in electronic and paper
formats of the Agency of Medical Information of the Georgian Association of Business Press.
Published since 1994. Distributed in NIS, EU and USA.

GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board since 1994. GMN carries original scientific articles on medicine, biology and pharmacy, which
are of experimental, theoretical and practical character; publishes original research, reviews, commen-
taries, editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The full
text content is available through EBSCO databases.

GMN: Meaununnckue HoBocTH I'py3un - exxeMecsuHbli pelieH3UpyEeMblil HayYHbIHN KypHal, U3AaéTcs
Penaxumonnoit komierueit ¢ 1994 roma Ha pPycCKOM W aHIJIMMCKOM SI3BIKaX B IIEJISIX TOIJEPIKKH
MEAMIIMHCKON HayKd M YIy4dlIeHHUs 30paBOOXpaHeHHs. B KypHase myOIMKYIOTCSI OpUTMHAJIbHBIE
Hay4HbIE CTaThbH B 00JIACTU MEIUIIMHBI, OMOJIOTUH U (papMaliy, CTaTbl 0030pHOT0 XapakTepa, HayuHbIe
cO0O011IeHNs, HOBOCTH METUIIMHBI U 3/ipaBooxpaHenus. XKypuan unnexkcupyercs B MEDLINE, orpaxén
B 0aze nanHbix SCOPUS, PubMed u BUHUTU PAH. IlonHOTEKCTOBBIE CTAThU KypHaia JTOCTYIHBI
yepe3 b/ EBSCO.

GMN: Georgian Medical News — Lo Jo®mggeoml bsdgoozobm Losbangbo — s@ols ymggemgoy@o
bodg(36096m LodgeoEobm M9396%0Mgdswo gy@bogno, aodmoigds 1994 Faowsb, [omdmswagbls
Lbodgosd@om gomagyoobs s 533-0l 39360909d0L, aobosmengdols, 0beyglE®ool, byermgbgdols
s 39bgd0ldgBYyggegdols Log@msdm@olim s3ogdool gOmmdaog godmgdsl. GMN-Fo Gyl
> 0baaoly® gbgody J3g9bwgds 9Jb3gM0dgbG o, mgm@oygmo s 3GsJBogyeo bobosmols
M®0y0bsayg®o  bsdgsbogdm LEsGogdo dgooi3obols, domamaools ©s @o®dsizool beyg®mdo,
dodmboagomo babosmol LEs@ogdo.

J9®bsao obpgdbodgdyamos MEDLINE-ol bsg@msdm@obem Lol gdsdo, sbsbygaos
SCOPUS-o0l;, PubMed-ols ws BUHUTH PAH-0ls dmbsgdms dobgddo. LRs@ogdols barygao @gjl@o
bgendolsfgmdos EBSCO-I dmbsigdms dsbgdowsb.

WEBSITE
www.geomednews.com



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
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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.

Temporomandibular joint dysfunction (TMJD) represents
a multifactorial disorder that extends beyond the articular
complex to include neuromuscular, postural, and psychosomatic
dimensions. This literature review analyzes the integration of
osteopathic medicine into the multidisciplinary management
of TMJD. The study explores five osteopathic models—
biomechanical, neurological, metabolic—energetic, respiratory—
circulatory, = and  behavioral-psychosocial—emphasizing
their clinical significance for functional rehabilitation within
the cranio-cervico-mandibular system. Evidence suggests
that osteopathic manipulative treatment (OMT) significantly
reduces pain, improves mandibular mobility, and restores
neuromuscular balance when combined with conventional
dental and physiotherapeutic modalities. However, limitations in
existing research—including small sample sizes, heterogeneous
methodologies, and lack of objective digital assessments—
underscore the need for further randomized controlled trials
employing standardized protocols and Al-based cephalometric
tools to substantiate clinical outcomes.

Key words. Temporomandibular joint dysfunction,
osteopathy, somatic dysfunction, interdisciplinary approach,
manual therapy, occlusal correction, neuromuscular balance,
3D cephalometry, postural control.

Introduction.

Currently, temporomandibular joint dysfunction (TMIJD)
is regarded as one of the most complex interdisciplinary
challenges in clinical dentistry [1]. The high prevalence of
functional TMJ disorders, their diverse clinical manifestations,
and their frequent association with postural, neuromuscular, and
somatic dysfunctions necessitate the expansion of diagnostic
and therapeutic approaches [2].

Temporomandibular joint dysfunction is a multifactorial
condition characterized by disturbances involving the
musculoskeletal apparatus, fascial structures, and neuromotor
chains [3]. According to various epidemiological studies, signs
of TMJD of varying severity can be detected in 16-59% of the
adult population, and up to 80% of patients seeking dental care
report complaints associated with TMJ function [4].

The clinical picture of TMJD includes joint clicking, limited
mouth opening, pain syndrome, asymmetry of mandibular
movements, tinnitus, headaches, neck pain, and radiation to
the shoulder and trapezius region. Given the complexity of
anatomical and functional interrelations, TMJD should be
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considered within the context of the cranio-cervico-mandibular
complex, which underscores the need for a multidisciplinary
approach to diagnosis and treatment [5].

The relevance of this topic is determined not only by the high
percentage of patients with TMJD symptoms among young and
middle-aged adults but also by the increasing number of cases of
ineffective treatment using conventional prosthetic, orthodontic,
and physiotherapeutic methods. In recent years, osteopathy has
gained significant attention as a method for correcting primary
extra-occlusal disorders that may contribute to or exacerbate
TMJ dysfunction. Simultaneously, digital technologies—
including video tracking, digital photography, stabilometry, and
neuromuscular testing—provide new opportunities for objective
assessment of treatment outcomes [6].

The aim of the present literature review is to analyze
contemporary interdisciplinary approaches to the diagnosis and
treatment of temporomandibular joint dysfunction, with a focus
on the posturological concept, the role of osteopathic medicine,
and the potential of digital technologies. This review also seeks
to critically evaluate the quality of the current evidence base,
identify methodological limitations, and outline directions for
future research on osteopathic treatment in TMJD.

Osteopathy as a Method for Treating Patients with
Temporomandibular Joint Dysfunction.

Osteopathy, as a system for diagnosing and treating somatic
dysfunctions, is based on the concept of the body’s unity, self-
regulation, and the close interrelationship between structure
and function [7]. In the context of temporomandibular joint
dysfunction (TMJD), the osteopathic approach aims to identify
and eliminate primary restrictions that affect the biomechanics
of the cranio-mandibular region, as well as to correct extra-
occlusal factors that hinder the restoration of functional balance
[8].

Somatic Dysfunction: The Object of Osteopathic Intervention.

According to the methodological guidelines of the Ministry of
Health of the Russian Federation, somatic dysfunction (SD) is a
potentially reversible impairment of tissue mobility manifested
by changes in tone, consistency, and contractile ability of
tissues. Osteopathy distinguishes three key components of
somatic dysfunction:

Biomechanical — disturbances in the musculo-
ligamentous system, such as tension of the masticatory muscles
or asymmetry of cranial sutures;
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Hydrodynamic — alterations in tissue turgor, lymphatic
flow, and cerebrospinal fluid dynamics;

Neurodynamic — disorders of neural impulse transmission
accompanied by reflex changes in muscle tone [9].

In clinical osteopathic practice, somatic dysfunctions are often
detected in the regions of the occipital bone, sphenoid bone,
midline cranial sutures, and the first cervical vertebra (C»), all
of which have a direct impact on mandibular motion.

Effectiveness of the Osteopathic Approach in TMJD.

A meta-analysis by Milutka et al. (2023) [6] demonstrated that
the inclusion of osteopathic correction as part of standard dental
treatment for TMJD significantly reduces pain intensity on the
Visual Analog Scale (VAS) compared with monotherapy. All
included studies confirmed the presence of somatic dysfunctions in
the cranial and cervical regions among patients with TMJD (Table 1).

Table 1. Effectiveness of  Osteopathic Intervention in
Temporomandibular Joint Dysfunction According to Meta-Analysis
(Milutka et al., 2023).

Control Group .
Indicator (Standard Osteopa.thlc P-value
Correction Group
Treatment)
Pain reduction 21409 48412 P <001
(VAS) . . . . .
Reduction of Insignificant Significant P <0.05
muscle tone
Duration of
4.5 months 2.8 months P <0.05

treatment

Although Milutka et al. (2023) demonstrated statistically
significant pain reduction and shortened treatment duration,
most included studies were limited by small cohorts (n <
50), short follow-up, and inconsistent definitions of TMID.
Methodological heterogeneity and lack of placebo-controlled
trials prevent meta-analytic consolidation. These limitations
underscore the need for standardized designs integrating
objective cephalometric and functional parameters.

Furthermore, the authors note that the combination of
osteopathic and orthodontic therapy not only accelerates the
course of treatment but also enhances its stability, reducing the
risk of relapse [11].

Modeling of Extra-Occlusal Disorders: Confirmation of
Osteopathic Postulates.

Biomechanical-Structural Model: The biomechanical-
structural model considers health through the prism of the
musculoskeletal system and its interrelated components —
bones, muscles, ligaments, tendons, and fasciae. Disturbances
in the functioning of this system lead to disruptions in spinal
reflexes and, consequently, to dysfunctions of somatic and
visceral structures, which may contribute to the development of
various pathologies [12].

Within  the cranio-cervico-mandibular complex, the
biomechanical-structural model focuses on how restrictions
in the occipito-atlantal (Co—C:) junction, sphenobasilar
synchondrosis, and temporomandibular joint itself alter
mandibular kinematics and occlusal relationships.

Dysfunction of the upper cervical spine can modify
condylar trajectories and increase loading on the articular
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disc, contributing to intra-articular inflammation and pain.
Osteopathic manipulative treatment (OMT) aims to normalize
joint play, release tension in the masticatory and suprahyoid
muscles, and restore balanced muscle tone between temporalis,
masseter, and pterygoid groups [13-27].

Techniques commonly used include balanced ligamentous
tension (BLT) for the temporomandibular joint, occipito-
atlantal decompression, intraoral myofascial release, and cranial
field correction of sphenobasilar torsion. These approaches
are supported by studies demonstrating improved mandibular
mobility and reduction of pain intensity following cranial and
cervical manipulation [Milutka et al., 2023; Basieva et al.,
2022].

Osteopathic Manual Treatment (OMT).

Osteopathic manual treatment is applied in primary,
secondary, and tertiary prevention to restore balance within the
musculoskeletal system. Techniques include high-velocity low-
amplitude (HVLA) manipulations, muscle energy techniques,
myofascial release, and functional methods [28].

Muscle imbalance syndromes should be corrected following
Janda’s method:

I. Normalization of peripheral structures,

2. Restoration of balance between tonic and phasic
muscles,

3. Training of coordination and equilibrium [14].

Neurological Model.

The neurological model examines how autonomic balance,
neural reflex activity, segmental facilitation, afferent signaling,
and nociception contribute to the onset of injuries and diseases.
Within this framework, the clinician assesses the function of
both the central and peripheral nervous systems, including
somatic and autonomic components [29]. This model is
particularly relevant for individuals with existing proprioceptive
impairments, peripheral and central sensitization, autonomic
dysfunction, or fibromyalgia.

In patients with TMJD, neurological facilitation occurs
predominantly within the trigeminal system. Persistent afferent
input from the masticatory and suboccipital muscles activates
the trigeminal nucleus caudalis, resulting in referred pain,
hypertonicity, and impaired proprioception.

Osteopathic manipulative treatment targets these mechanisms
by reducing afferent drive and restoring autonomic balance.
Suboccipital decompression, condylar balancing, and
compression of the fourth ventricle (CV-4) techniques enhance
parasympathetic activity and decrease sympathetic tone, thus
relieving masticatory muscle tension and improving joint
mobility.

This model elucidates TMJD pathogenesis as a result of
disturbed sensorimotor integration within the cranio-cervical
region and supports the inclusion of OMT as a neuromodulatory
intervention.

Muscles respond differently to irritation — tonic and phasic
muscles act synergistically. Tonic muscles, the primary movers
(agonists), are prone to hypertonicity and shortening, whereas
phasic muscles, which serve as synergists or stabilizers, are
often hypotonic and lengthened. The interaction between these
groups ensures balanced motor patterns. Due to high gamma-



efferent activation frequency, the small alpha motor neurons of
tonic muscles maintain contraction longer than the large motor
neurons of phasic muscles [30-34], confirming their tendency
toward hypertonicity.

Muscle length and spindle discharge frequency are used by the
central nervous system to assess spatial position, a process that
requires passive spindles without fusimotor activity. In somatic
dysfunction, the fusimotor system becomes activated, impairing
position sense, motor coordination, and biomechanics.
Mechanical joint overload contributes to tendon stress and
predisposes to tendinopathy.

The musculoskeletal system receives sympathetic but not
parasympathetic innervation. Muscle hypertonicity and
nociception activate afferent pathways and stimulate the
sympathetic nervous system, causing vasoconstriction, reduced
oxygen and nutrient delivery, and altered tissue texture.

Osteopathic manual treatment (OMT) aims to restore normal
muscle and joint function, reduce afferent input to the spinal
and cerebral centers, and re-establish autonomic balance.
Techniques involving balanced ligamentous and membranous
tension, as well as craniosacral methods, have been shown to
enhance parasympathetic activity and decrease sympathetic
tone compared with placebo or control interventions [35]. The
compression of the fourth ventricle (CV-4) technique reduces
sympathetic activity and improves fluid exchange. Rib-raising
manipulations stimulate thoracic sympathetic ganglia adjacent
to costotransverse joints, thereby reducing sympathetic outflow,
while the counterstrain technique decreases the amplitude of the
stretch reflex [36].

Metabolic-Energetic (Nutritional) Model.

The metabolic—energetic model focuses on maintaining a
homeostatic balance between the body’s energy reserves and its
energetic demands [37]. The goal of this model is to optimize
self-regulation and self-repair mechanisms through balanced
energy expenditure and exchange, thereby improving cellular,
tissue, and organ function. This is achieved through nutritional
counseling, dietary recommendations, and physical activity
guidance.

In TMID, chronic muscle tension and limited mandibular
movement lead to local hypoxia and metabolic acidosis in
masticatory muscles. This initiates the release of damage-
associated molecular patterns (DAMPs), contributing to
inflammatory sensitization of the temporomandibular joint.
Osteopathic intervention seeks to improve local perfusion,
oxygen delivery, and lymphatic drainage, thereby reducing pain
and restoring metabolic homeostasis.

According to this model, any factors that limit the body’s
physiological reserves—such as advanced age, poor nutrition,
smoking, or obesity—increase the risk of injury, delayed
recovery, functional impairment, and disability. Certain
medications, including anticholinergics, alpha-agonists, and
antiepileptic drugs, also diminish physiological reserves by
reducing fatigue resistance and impairing coordination. Physical
deconditioning, muscle imbalance, pain syndromes, and
comorbidities further weaken physiological resources, making
individuals more vulnerable to fatigue-related consequences
[38].
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Insufficient oxygen delivery reduces the activation of
fatigue-resistant type I (slow-twitch) muscle fibers, prompting
compensatory recruitment of type II (fast-twitch) fibers, which
have higher metabolic demands and fatigue more quickly.
Prolonged muscle tension results in calcium accumulation
and activation of calpain—a protease that degrades membrane
proteins—leading to calcium influx, lactate dehydrogenase
leakage, and cell death [39]. Damaged cells release damage-
associated molecular patterns (DAMPs), which bind to innate
immune receptors on monocytes, macrophages, and dendritic
cells, activating pro-inflammatory pathways. Consequently,
bradykinin, prostaglandin E2, and serotonin are released,
sensitizing group IV nociceptors. Their activation disrupts alpha-
and gamma-efferent transmission homeostasis. Pain develops as
a result of prostaglandin and nitrogen metabolite accumulation,
with activation of group III and IV nociceptors and increased
gamma-efferent firing [40]. Without timely correction, these
processes lead to marked functional impairment and disability.

Respiratory-Circulatory Model.

The respiratory—circulatory model emphasizes the role of
blood and lymphatic circulation in maintaining intra- and
extracellular homeostasis through oxygen and nutrient delivery
and the removal of metabolic waste [41]. Dysfunction in the
cardiovascular, respiratory, or peripheral vascular systems,
as well as venous insufficiency and somatic dysfunctions of
the musculoskeletal system, reduce the effectiveness of this
mechanism, contributing to disease progression and delayed
recovery after injury.

Venous stasis in the pterygoid plexus and impaired lymphatic
outflow from the temporal and submandibular regions have been
described in TMJD. Osteopathic lymphatic pump techniques,
thoracic inlet release, and cranial venous sinus drainage can
enhance microcirculation and facilitate tissue recovery in
affected regions.

Cells require a stable and favorable environment to function
properly. Circulation ensures adequate supply of nutrients
and clearance of waste products. During muscular activity,
intramuscular pressure near active motor units may exceed
systemic arterial pressure, compressing capillaries and causing
local hypoxia. Following reperfusion, reactive oxygen species
damage skeletal muscle membranes and disrupt sarcoplasmic
reticulum ion pump function. Increased sympathetic tone leads
to vasoconstriction, further aggravating tissue hypoxia. If
uncontrolled, excessive sympathetic discharge induces ischemia
and pain, reinforcing sympathetic overactivity and hindering
recovery.

Behavioral-Psychosocial Model.

Psychosocial stress and parafunctional habits such as
bruxism exacerbate TMJD symptoms through sustained
muscular hyperactivity. The osteopathic model integrates
behavioral education with somatic relaxation techniques
to normalize breathing patterns, reduce clenching, and
improve body awareness, complementing cognitive-
behavioral therapy approaches used in  dentistry.
The purpose of the behavioral-psychosocial model is to
improve the psychological and social dimensions of overall
health [42]. This model recognizes that clinical outcomes



depend largely on the patient’s perception of the environment
and the psychological context of the primary complaint.
Psychological risk factors for injury and disability include
maladaptive cognitive, emotional, and behavioral responses that
interfere with homeostatic recovery. Social risk factors include
external stressors such as lack of job control, poor managerial
support, and complex compensation systems. These stressors are
particularly detrimental for patients who employ passive coping
strategies—avoidance, suppression, rumination, and reactive
motivation. Such strategies are associated with poorer health
outcomes and delayed recovery [43]—for example, neglecting
ergonomic recommendations, avoiding physical activity,
continuing to smoke, and nonadherence to dietary advice.
Understanding the mechanisms underlying injury development
allows preventive measures to be targeted where they can have
the greatest impact. The osteopathic framework presented
identifies several domains in which primary, secondary, and
tertiary prevention strategies can be effectively implemented.

Osteopathy in Dental Practice: Prospects and Limitations.

Despite the growing number of publications, osteopathy has
not yet been integrated into the standard treatment protocols
for temporomandibular joint dysfunction (TMJD). The main
reasons are the lack of large-scale randomized clinical trials
and differences in legal regulation. However, in several
multidisciplinary clinics (for example, the St. Petersburg
Institute of Osteopathy and the Moscow State University of
Medicine and Dentistry), osteopathic correction is already used
in combination with orthodontic therapy, speech therapy, and
physiotherapy [44].

TMID encompasses a broad spectrum of disorders involving
not only the joint itself but also the masticatory muscles and
anatomically related structures. Occlusion, jaw position, and
the cervical spine also play an important role, as they are
interdependent—dysfunction of one component can induce
disturbances in another.

The clinical manifestations of TMJD may include one or more
of the following symptoms:

— Pain in the joint area (preauricular zone) or other regions of
the face,

— Joint sounds such as clicks or crepitation,

— Tenderness of the masticatory muscles and facial soft tissues,

— Restricted mandibular movement,

— Reduced mouth opening amplitude, deviation, or deflection
upon opening.

In the literature, various treatment approaches are described,
conventionally divided into invasive and non-invasive methods.
Before resorting to invasive procedures (including orthodontic
or surgical interventions), which may have irreversible
consequences, non-invasive therapy should be attempted. This
may include:

— Removable splints and occlusal appliances,

— Home care procedures,

— Cognitive-behavioral counselling,

— Acupuncture, dry needling, chiropractic care, and osteopathy,

— Relaxation and meditation techniques,

—  Pharmacotherapy = (NSAIDs,
antidepressants, corticosteroids) [45].

muscle  relaxants,
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Physiotherapy has demonstrated high in the
management of TMJD. It includes:

—Electrophysical modalities (shortwave diathermy, ultrasound,
laser therapy, microwave therapy, TENS),

— Biofeedback training,

— Therapeutic exercises for masticatory and cervical muscles,

— Manual therapy to reduce pain and increase mandibular
range of motion.

Three manual techniques for TMJ intervention are described
in the literature:
1. Repositioning of the mandibular condyle onto the

anteriorly displaced disc.

2. Posterior repositioning of the anteriorly displaced disc.
3. Latero-medial displacement of the mandibular condyle.

Repositioning of the condyle onto a displaced disc can be
performed unilaterally or bilaterally, with support on the molars
through the oral cavity and an antero-inferior mandibular
movement. It is used in acute cases of closed or open locking, with
or without anesthesia. The effectiveness of the other two techniques
has not yet been confirmed by published data [46-53].

Conclusion.

efficacy

Osteopathic manipulative treatment (OMT) demonstrates
substantial potential for managing temporomandibular joint
dysfunctionaspartofaninterdisciplinaryapproach. Byaddressing
somatic dysfunctions within the cranio-cervico-mandibular
complex, OMT contributes to pain reduction, functional
restoration, and improved neuromuscular coordination.
Nevertheless, current evidence remains limited due to small
sample sizes, heterogeneous protocols, and lack of objective
instrumental measurements such as 3D motion tracking,
surface electromyography, and CBCT-based cephalometry.
Future randomized controlled trials should employ standardized
intervention protocols, validated outcome metrics, and
digital diagnostic technologies to establish the efficacy and
reproducibility of osteopathic methods in TMJD management.

1. Temporomandibular disorders are multifactorial
conditions involving both local and systemic factors such as
postural imbalance and somatic dysfunction.

2. Osteopathic ~ manipulative  treatment  provides
significant pain reduction and functional improvement by
restoring mobility and neuromuscular balance within the cranio-
cervico-mandibular complex.

3. Combining OMT with occlusal and physiotherapeutic
methods enhances treatment efficacy and reduces relapse risk.

4. Integration of osteopathy into dental practice requires
interdisciplinary collaboration and evidence-based guidelines.

5. Future research should employ digital motion-analysis
tools and standardized protocols to objectify outcomes and
support broader clinical implementation.

Most available studies feature small sample sizes,
heterogeneous protocols, and short follow-up periods. Few
include objective instrumental measures (e.g., motion tracking,
surface EMGQG, stabilometry). The lack of standard outcome
criteria and placebo-controlled designs hampers meta-analytic
consistency. Digital technologies such as 3D motion analysis
and Al-based cephalometry could significantly enhance future
research precision.



Further randomized controlled trials should compare isolated
OMT with combined multimodal approaches (occlusal splint
+ OMT + exercise therapy). Standardization of manual
techniques, treatment frequency, and outcome metrics is
essential. Integration of digital diagnostics — including CBCT-
based 3D cephalometry and jaw-motion tracking — may enable
quantitative monitoring of cranial and postural changes.
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OcTeonaTuyeckue moaxoabl B JHATHOCTHUKE H JICHCHHUH

JUCPYHKIUM BHCOYHO-HHKHEYEJTIOCTHOT O cycrasa:
MEKIMCHUIITHHAPHBII 0030p
AHHOTaNMA:

JucyHkims BHCOYHO-HIKHeuenocTHoro cycTtasa (JJBHUC)
SIBJISIETCS. MHOTO(AKTOPHBIM COCTOSIHHEM, OXBAaTBIBAIOIUM
HE TOJBKO CYCTaBHOW KOMIUIEKC, HO W HEWPOMBIIICYHEIE,
MOCTYpalbHBIE M IICMXOCOMAaTHYeCKHe acleKThl. B o063ope
JIUTEPATYPHI TPOaHAIN3UPOBaHA HHTET PN OCTEONATHYECKOH

MEIUIMHBL B  MexaucuuruinHapHoe Jedenue JIBHYC.
PaccmarpuBatoTcsi mATH  OCTEONMATUYECKUX MOJeNed —
OHoOMeXaHUYECKasl, HEBPOJIOTHYECKas, MeTabO0IHIECKO-
SHepreTuveckas, PpeCupaTOPHO-LUPKYISITOPHAS i
IICUXOCOIMAJbHAs — C aKIEHTOM Ha HMX KIMHHYECKOE

3HaueHWe Uil (PYHKIMOHAIBHOM peabwinTanyyu KpaHHO-
LEPBUKO-MaHANOYISIpHOH cHucTeMbl. KimHHYeckne naHHBIE
CBHJICTENLCTBYIOT, 4TO ocreonarndeckoe JedeHune (OMT)
JIOCTOBEPHO  CHIDKaeT  OONeBOM  CHHAPOM,  yJIyd4lnaer
MOJBIKHOCTG ~ HIDKHEH  YeNIOCTH M BOCCTaHABJIMBAeT
HEHPOMBIIICUHBIN OanaHc MU COYETAaHWU C TPaJULIMOHHBIMA
CTOMATOJIOTUYECKUMHU u (U3HOTEPATICBTHIECKUMHU
Meronam. IIpu 3TOM OrpaHHYEHHOCTH J0Ka3aTeIbHON 0asbl,
Pa3sHOPOJHOCT MPOTOKOJIOB M OTCYTCTBHE OOBEKTHBHBIX
IUQPOBBIX  WM3MEPEHHUH  IOJUEPKUBAIOT  HEOOXOIMMOCTH
MIPOBEICHUS TANBHEWIINX PaHAOMHU3UPOBAHHBIX HCCIIEIOBAaHUN
C HCIOJB30BaHWEM CTaHJAPTU3UPOBAHHBIX METOMUK U
mudposoii 3D-nedanomerpun.

KioueBbie cJioBa: Juchynkims BHCOYHO-
HIDKHEUEIIOCTHOTO ~ CyCTaBa, OCTEONaTHs, COMaTH4YecKas
JUC(YHKIMA, MEXIUCUUIIMHAPHBIA IOAXOA, MaHyalbHas
Tepanus, OKKIIO3UOHHAs KOppEeKUus, HEeHpOMBIIIEYHBIN
6ananc, 3D-nedanomerpus, MOCTypaIbHBIH KOHTPOJIb.
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