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BoccraHoB/ieHHe KHHEMATHKH OTKPHIBAHUSI PTAa ¢ MPUMEHEHHEM anmnapaTHoii
mexanoTepanuu OpenWide Ha ocHoBe OMOMeXaHUKH Pad0Thl BHCOYHO-HUKHEYETIOCTHOI0

CyCTaBa M 3y004eJTHCTHON CHCTEMBbI
Agtopsl: JlapxanoBa Asina EBrenseBna, [llunuka JImutpuii Butansesuy,

®I'BY BIIO «MOCKOBCKHII rOCYAapCTBEHHBIA MEAMKO-CTOMATOJIOTHUECKUIM YHUBEPCUTET UM.

A.N.Esnoxkumonay, K11 YJIPBullX

AHHOTAUMSA: JaHHAS CTaThsl MOCBSIIEHA HM3YYCHUIO S(P(PEKTUBHOCTH MPUMEHEHHs armapaTHON
MEXaHOTEPANNUHU B JIEUEHUH MalueHToB ¢ 3a0osneBanusMu BHUC u orpannyeHreM OTKpbIBaHMS pTa.
[IpoGnema peabuaUTalMK TAKUX MAIIMEHTOB SBJSIETCA JOCTATOYHO aKTyalbHOU U TpeOyeT MoucKa u
BHEJIPEHUSI B CTOMATOJIOTUYECKYIO MPAKTUKY COOTBETCTBYIOIIMX METOJOB JUArHOCTUKH U JICUCHHUS.
OnHuM n3 Hanboee 3HAYMMBIX PE3yIbTATOB KIMHUYECKOTO aHAIN3a STHOJIOTHIECKUX (PaKTOPOB U
MaTOreHeTHUECKuX MmyTel pa3Butus narosnoruit BHUC sBisercs pazpaboTka METOAMKHU amnapaTHOM
mexaHoTepanuun OpenWide ¢ y4éroM COOTBETCTBYIOLIMX TOKa3aHWH M MPOTHUBOMOKAa3aHUM K €&
npuMeHeHuro. Llenp npennaraeMoil METOAMKNA — BOCCTAHOBJIEHUE KUHEMATUKU JBUKEHUN HUKHEN
YEJIFOCTU COrJIaCHO KOHILIETIIIMY Y€PEHO-HIXKHEUETIOCTHON KUHEMAaTHYECKOM 11ey, OCHOBAaHHOM Ha
ouomexannke padorsi BHUC. B mpuBeneHHON cTaThe pacCMOTPEHBI pPE3yJIbTaThl NMPUMEHEHUS

MCETOAUKHU annapaTHOﬁ MCXAaHOTCpalru MalUCHTaAMU I'PYIIIbLI UCCIICAO0BAHUAA.

KawueBble caoBa: wMexanotepanusi, OpenWide, orpaHuueHHe OTKPBIBAaHUS pTa, TPHU3M,
runeproHyc, Oomb, wmoOmmu3amust BHYC, sxeBatenmpHas wmyckynatypa, unzaekc IMPACT,

AUCIIOKAUs BHYTPHUCYCTABHOI'O JUCKA, BOCCTAHOBJICHUC,

3aboneBanus BHYC Ha cerogHss OCTarOTCS  aKTyaJbHBIM  aCleKTOM  COBpPEMEHHOM
cTOMaToJoTUYecKor mpakTuku. [ApTiomkeBud A.C. 3abojeBaHUs BUCOYHO-HUKHEUEITIOCTHOTO
cycraBa. CoBpemeHHast ctomaronorus. - 2014. - Nel (58). - c. 11-14]. Dro moarBepkaaeTcs
pe3yabTaTaMH 3MMJIEMHOJIOTHYECKOro 00CIeJOBaHUs B MONYJISIIMKM Ha BBISBICHUE AUCHYHKIMH
BHYC — BBIsSBICHHOE KOJHWYECTBO MAIMEHTOB C ONPEACISIEMBIMH KIMHHUYECKUMH IPH3HAKAMUA
naronornn BHUC Bapeupyer ot 29 no 71 %. [Peck C. C. et al. Expanding the taxonomy of the

diagnostic criteria for temporomandibular disorders //Journal of oral rehabilitation. — 2014.].

Cronp mMMpOKHMN WHTEpBA] TMOKa3aTejaell OOBSCHAETCS Pa3HOCTHIO BO3MOXHBIX METOOB
oOcneioBaHUS W WHIUBUIYAIbHOCTBIO KputepueB oineHku coctossuus BHUC. Tem He menee,
JIAHHBIA BUJ IMATOJOTWH, COTJIACHO pPE3yJIbTaTaM KIMHUYECKUX MCCIIEIOBAHUM, 3aHUMAET TPEThE

MCCTO ITOCJIC KapHUO3HBIX HOpa)KeHI/Iﬁ 1 3a00J1eBaHUI nmapoaoHTa Cpeau MAllUCHTOB, o6pamar01u1/1xc;{



3a ctomartosiornueckoil momomibio [Cugopenko A.H., 2013]. Cnemyer Takxke OTMETUTb, YTO Y
MPEBATUPYIOIIETO YKCIIa MAIMEHTOB OMPEAEIAIOTCS KIMEHHO BHYTPUCYCTaBHbBIE HAPYILICHUS B BUE
JUCIIOKAIM BHYTPUCYCTABHOTO JTUCKA, YTO CBHUJIETEIBCTBYET O HEOOXOAMMOCTH BOCCTAHOBJICHHUS
¢dbuzmonornuyeckux  oceil  BHyTpucyctaBHOWM  kuHemaTuku. [A.A.Ocramko, K.A.Ilomosa,

J.B.IlIunuka, A.}O.po06eime; 10-12.02.20, xxypran «Poccuiickas cToMaTOJIOTHS. »].

B xoxe nuarnoctuxu nanueHToB ¢ 3a0oneBanusamMu BHYUC omnpenensercs crnokHas KIMHUYECKas
KapTUHA MOJIMATHOJIOTHYECKOr0 XapakTepa, B YaCTHOCTH, OCHOBHBIM COITyTCTBYIOUIUM (DaKTOpOM
BBICTYNAET JIUCKOOPAMHALMS JEATEIbHOCTH KeBarenbHOM Myckynatypbl [Canrymus C. T
KnuHudeckue acmeKThl COCTOSIHHS  JKEBATEIbHBIX MBI NP JAUCPYHKIUSAX BUCOYHO-
HUOKHEUETIOCTHOTO CyCTaBa: JUArHOCTHKa U JieueHue: apropedepaT Auc. .. KaHIuAara

MeaunuHckux Hayk: 14.00.21 / Kazan. roc. mea. yH-T. - Kazansb, 2005. - 24 c.].

[TaToyorust MBIIIIEYHO-CYCTABHOTO KOMIUIEKCA 3HAYUTEIILHO CHUKACT Ka4eCTBO JKU3HH MAI[UCHTOB,
OTIpeeIisisi HEBO3MOKHOCTD MOJTHOIEHHOTO MPUEMa THIIHU, OKa3aHUsI CTOMATOJIOTHYECKOM MTOMOIIIH,
aJICKBaTHOW apTHUKYJISIMUA W COLUMAIBHOTO B3aMMOJACUCTBUS. B manbpHeiliem, mpu OTCYTCTBHUU
HAJJICXKAINETO0 CBOCBPEMEHHOTO JICYCHMS, KIMHUYECKAas KapTHHA MOXET OBITh OCIIO)KHEHA
pa3BHTHEM OOIIECOMATUYECKUX ATOJIOTHI U paccTporcTB cuxuku. C 1ENNbI0 OBBINICHHS Ka4eCTBa
OKa3aHHWs MEIUIIMHCKON IMOMOINM TaKUM MalMeHTaM Oblia pa3paboTaHa METOJWKa anmnapaTHON
mexanoTepanuun OpenWide, kinauueckas 3G HEeKTHBHOCT KOTOPOil OyIeT uccaeqoBaHa B TaHHOM

pabore.

Iear HacTosimiero uccjegoBaHusi: oOleHKa d3()(EeKTUBHOCTH TNPUMEHEHUs amnmnapaTHOU
mexaHorepanun OpenWide B neuenuu nanueHtoB ¢ 3aboneBanusmu BHUC u orpanuyeHuem

OTKpPBIBAHUS PTA;
3aga4yu HACTOSIIET0 UCCICAOBAHMSA:

1. OueHuTh cocTOsHUE 3yOOUYENIOCTHON CHCTEMBI M MOKAa3aTeNd KUHEMATHKH JBUKEHHUH
HWKHEW YEJFOCTH Y NAlMEHTOB IPYIIIbI KCCIIEIOBAHNS;

2. PaszpabGorate anroput™M 3¢(HEKTUBHOTO NPUMEHEHUS amlapaTHOM MexaHOTepamnuu
naruenTamu ¢ 3adoneanusimu BHUC u xkeBatenbHON MycKyIaTyphl;

3. OmpenenuTh TMOKa3aHWS K MPUMEHEHHIO METOIWMKH AamlapaTHONM MeXaHOTepanmuu B
CTOMATOJIOTHH U YENKOCTHO-JINLIEBOU XUPYPIHH;

4. OueHUTh NepCHEeKTUBY IPUMEHEHHUS aNlapaTHOW MEeXaHOTEepaltH B JICYCHUH MAI[UEHTOB

¢ narosnorued BHUC u >xeBarenbHONM MyCKyJIaTyphl;



MaTepnamﬂ U METOAbI UCCJICI0OBAHUSA

Pabora BeimomHeHa Ha 0aze kimHHYeckoro neHtpa YJIPBullX ®I'BOY BIIO «MI'MCVY

nMm.A.U.EBnokumoBay. beuia cpopmupoBana rpymma wuccienoBanus w3 20 TaIlMEeHTOB B

Bo3pacte oT 14 10 48 1eT, y KOTOPhIX ONpPEeACISIIUCH CASAYIONINE KIMHUYECKUE TIPU3HAKH:

OrpannueHue OTKpbhIBaHUS pTa (PU3HOTIOTHYECKAass HOpMa OTKpbIBaHMS pTa 40-45MM);
bons, pernamentupyemast BAIT;
JereneparuBHble usmeHenus npu MP-uccnenosannu BHUC;

Hucronuss KM mo pesynbratam uHTEepdepeHrmoHHO OMI' ¢ pacuérom uHIEKca

IMPACT [Poccuiickuii marent 2020 roma mo MITK A61B5/488];

B kauectBe KpUTCPUCB HUCKIIOUCHHA M3 HCCICIAOBaAHUA ObLIH IIPUHATBI: HAJIA4YUC

HpOTI/IBOHOKaSaHI/Iﬁ K HOpPOBCACHUIO MCETOAOB JHAHOCTHUKU U JICUCHUA, OTCYTCTBUC

T0OPOBOIBHOTO HH(POPMUPOBAHHOTO COTTIACHS MAIIMEHTA HA yYacTHUE B UCCIICJOBAHUH.

OcHoBHas Ipyniia HCCICIOBAHUSA ObLIa pas3aciicHa Ha 3 MOATPYIIIBI B 3aBUCUMOCTHU OT

CJIOKHOCTH KIIMHUYECKOU CUTyalluu U, COOTBETCTBCHHO, IPUMCHACMBIX MCTOJUK JICUCHUS:

[Moarpynmna A — annapatHas Mmexanotepanus OpenWide;

[Monrpynmma B — ammapatHas wmexaHorepamusi +  Je4eOHO-TUArHOCTUYECKAst
HIMHOTEPAIUsl C MPUMEHEHUEM OKKJIIO3MOHHO-cTabmm3upyrotero anmnapara (OCA);
[Monrpymnmna C — anmapaTtHast MeXxaHoTepanus + JIeueOHO-THarHOCTUIECKS IIMHOTEPAITHs
C MPUMEHEHUEM OKKJII3MOHHO-cTabunusupyrouiero annapara (OCA) + nmpumeHeHue

XUPYPTHUYECKUX MCTOAHUK JICHCHUS

Pe3y.]'IbTaTLI HCCJICA0BAHUA:

Hoarpynnma A

BeanunHa oTKpBIBaHUSA PTa, MM

dusnonoruveckasi Hopma: 40-45 mm

o nevyenusn 7-i 1eHb 14-i1 nennb

27,549,8 37£3,6 43422

Hnpexec IMPACT, mxB

®usunosoruyeckas Hopma: <1500 mxB

1441,75+533,2 1161,5+413 899,5+272,7




BAII, 6aasbl

5,25+0,8 2,5+0,4 0,75+0,4
BesnunHAa OTKPBIBAHHUS PTA, MM
®uszuosioruyeckasi Hopma: 40-45 mm
o nevyenus /- 1eHb 14-i nenn
e 31,8+£2,6 37,5€2,7 43,125+1,8
=
i HUnpexc IMPACT, mxB
e
e
é[ dusunosoruyeckass nopma: <1500 mxB
1582,37+£531,5 1211,25+381,6 882,62+254.4
BAIII, 6a/ibl
4,5+1,6 2,6%1,1 0,75+0,5
BeanunHa oTKpbIBaHUS PTa, MM
dusnonoruveckasi Hopma: 40-45 mm
Jlo neuenus 7-i 1eHb 14-i1 nenp
26,7+5,7 35,4£3,7 42,7+£2,2
Q
E Hupexc IMPACT, mxB
>
=y
= ®usnojornyeckas nopma: <1500 mxB
=)
=
1594,25+335,7 1210,62+254,4 689,75+165,5
BAIII, 6anbl

6,1+0,95 3,5+0,75

1,3+0,75




BriBoabI:

VY Bcex MalMeHTOB MCCIEAYEMON TPYMIIBI 10 J€UYEeHUsI OTMEYaIOCh OrPaHUYEHHE OTKPBIBAHUS PTa,
3Hauenus uHAekca IMPACT He Bo Bcex ciydasx ykasbiBaau Ha runeproHyc JXM. 3a ycmex
MPOBEJCHHONW peadWiInuTalMM TAalUeHTOB HaMH ObUTM HPUHATHL  CIEAYIOUINE PpPe3yJIbTaThl
WCCIICIOBAHMS: YBEJIMUCHUE OTKPBIBAHHS PTa JI0 3HAYCHUN (Qu3noiorndeckoid HopMal (40-45 mMm),
Hopmasim3anusa ToHyca XXM (<1500 mkB), cHmKeHHe BBIpaKEHHOCTH OOJIEBOTO CHHApPOMA, B

cpennem, no 1 6aima mo BAILIL.

B xo11e uccnenoBanust ObL1 pa3padboTan anroput™ 3G GeKTUBHOTO MpuMeHeHus anmnapara OpenWide,
OCHOBAHHBII Ha BOCIPOU3BEACHUH TPEX OCHOBHBIX (Da3 IBHIKCHHS HIKHEH YETFOCTH: BEPTUKAILHOE
JBIKCHUE, TPAHCIAIHOHHOE IOCTYMATEIbHOE [BIKCHHE, CAarMTTAJIbHOE MOAUDHUIIMPOBAHHOES

NBIDKEHUE HIDKHEN YEIIIOCTH.

Knuuuyeckue HaOmoJeHHs 3a ucnojib3oBaHueM ammapara OpenWide mo3BOJISIOT OnpenenuTh
[OKa3aHUsd K [PUMEHEHHIO T[pe/laraeMoil METOJUKH: OrpaHUYeHHe OTKpbIBaHUSA pTa,
tyronoasmwxHocTs BHUC, CBl BHYC, ocreoaptpo3sr u ankmino3sl BHUC, peabunmutanus B
QITOPUTME JIEYEHUs IepelaoMoB, 3abosieBaHuss JKM, KOMIUIEKCHas peaOWiIuTanus IO0cie

sHponporezupoBanusa BHUC u np.

[TosrydeHHBIE PE3yNbTAaThl WCCIICIOBAHMS ITOKA3bIBAIOT BBICOKYIO A(()EKTHBHOCTH TPUMEHCHUS
arrmapaTHoOM MEXaHOTEpPalnuyd B JICUCHWM MAUMEHTOB C IATOJOTHEN MBIIIEYHO-CYCTaBHOTO
KOMIUIEKCA, JaJbHEUIINE PEKOMEHAAMU 10 BHEAPECHUIO NPENIOKEHHOW METOAMKHU B IPAKTUKY
CTOMATOJIOTUU U YETIOCTHO-TUIEBOM XUPYPTUU OCHOBBIBAIOTCS HA TTYOOKOM M3YYEHHUU U OIICHKE
OTJIAJIEHHBIX PE3yJbTaTOB C yYE€TOM OOBEKTHBHBIX METOJOB KOHTpousis, Takux kak KT, MPT,

KIIMHUYECCKOC O6CJ'I€I[OBaHI/Ie ITalfMCHTOB.

Restoration of the kinematics of mouth opening using OpenWide hardware mechanotherapy

based on the biomechanics of the temporomandibular joint (TMJ) and the dental system.
Darkhanova Ayana Evgenievna, Shipika Dmitry Vitalievich

Abstract: this article is devoted to the study of the effectiveness of the use of hardware
mechanotherapy in the treatment of patients with TMJ diseases and mouth opening restriction. The
problem of rehabilitation of such patients is quite urgent and requires the search and implementation
of appropriate diagnostic and treatment methods in dental practice. One of the most significant results
of the clinical analysis of etiological factors and pathogenetic pathways of TMJ pathologies is the

development of the OpenWide hardware mechanotherapy technique, taking into account the relevant



indications and contraindications to its use. The purpose of the proposed technique is to restore the
kinematics of the movements of the lower jaw according to the concept of the craniomandibular
kinematic chain based on the biomechanics of the TMJ. The article describes the results of the

application of the technique of hardware mechanotherapy by patients of the research group.

Keywords: mechanotherapy, OpenWide, restriction of mouth opening, trism, hypertemsion, pain,

TMJ mobilization, chewing muscles, index IMPACT, remediation;

The TMJ (temporomandibular joint) diseases remain an actual aspect of modern dental practice today.
[Artyushkevich A.S " TMJ diseases. Modern Dentistry - 2014.- #1(58)- p.11-14].

This is confirmed by the results of an epidemiological survey in the population to detect TMJ
dysfunction —the identified quantity of patients with detectable clinical signs of TMJ pathology varies
from 29 to 71%. [Peck C. C. et al. Expanding the taxonomy of the diagnostic criteria for

temporomandibular disorders //Journal of oral rehabilitation. — 2014.].

Such a wide range of indicators is explained by the differrence between possible survey methods and
the individuality of the criteria for assessing the condition of TMJ.

Nevertheless, this type of pathology, according to the results of clinical studies, ranks third after
cariosis decays and parodontal diseases among dental patients. [Sidorenko A.N. 2013].

It should also be noted that the prevailing quantity of patients has intra-articular disorders in the form
of dislocation of the intra-articular disc, which indicate the need to restore the physiological axes of
intra-articular kinematics. [A.A. Ostashko, K.A. Popova, D.V. Shipika, A.Yu.Drobishev; 10-
12.02.20. Journal of the Russian Dentistry].

When diagnozing patients with TMJ diseases, a complex clinical picture of polyethiological character
is determined, in particular the major contributing factor is the lack of coordination of the activity of
the chewing muscles. [S.G. Saguliya " Clinical aspects of the condition of the gummy muscles in case
of TMJ disfunctions”: diagnostics and treatment. Dissertation abstract of Ph.D in Medicine
(Candidate of Medical Sciences)].

Pathology of musculoskeletal complex significantly reduces quality of life of patients determining
the inability of a full- fledged food intake, dental care, adequate articulation and social interaction.
Eventually in the absence of appropriate and timely treatment, the clinical picture may be complicated
by the development of general pathologies and mental disorders. To improve the quality of medical
care for such patient, a technique of mechanotherapy has been developed, the clinical effectiveness

of which will be investigated in this research.



The purpose of this study is to evaluate the effectiveness of OpenWide hardware mechanotherapy
in the treatment of patients with TMJ diseases and mouth opening restriction;

Research objectives:

1. To evaluate the condition of the jaw system and the kinematics of the mandibular motion in the

study group of patients.

2. To develop an algorithm for effective application of hardware mechanotherapy for patients with

the TMJ and chewing muscles diseases.

3. To determine indicators for use of the technique of hardware mechanotherapy in dentistry and

maxillofacial surgery.

4. To assess the prospect of using hardware mechanotherapy in the treatment of patients with the TMJ

and chewing muscles diseases.

Materials and methods of the research:

The study was performed at the clinical center " MFR and PS" (The MaxilloFacial, Reconstractive
and Plastic Surgery) of the FSBEI for HVE (the Federal State Budgetary Educational Institution for
Higher Vocational Education), the Moscow State University Medicine and Dentistry named after
Evdokimov A.l.

A research group of 20 patients was formed with the following clinical features:

1. Restriction of mouth opening (physiological norm of mouth opening - 40- 45 millimeteres);

2. Pain measured on VAS (Visual Analog Scale);
3. Degenerative changes according to MRT examination of TMJ.

4. Dystonia of the chewing muscles according to the results of the interference electromyography
with the calculation of the IMPACT index. (2020 Russian Patent on the IPC A 61 B5/488. (the

International Patent Classification).

As criteria for research from the study, the following were accepted: contraindications to the methods
of diagnosis and treatment, the absence of voluntary informed consent of the patient to participate in

the study.

The main research group was divided into 3 subgroups depending on the complexity of the clinical

situation and accordingly applied treatment methods.



Subgroup A - hardware mechanotherapy OpenWide.

Subgroup B - hardware mechanotherapy + medical-diagnostic splint-therapy with the use of
occlusive - stabilizing apparatus (OSA).

Subgroup C - hardware mechanotherapy + medical-diagnostic splint-therapy with the use of
OSA + surgical treatment.

Research results:

The amount of mouth opening
The physiological norm is 40-45 millimeters
Before treatment 7t day 14 day
< 27,5+£9,8 37+£3,6 43+2,2
Q.
3 IMPACT index, mcV Physiological norm: <1500 mcV
S
o)
>
@ 1441,75+533,2 1161,5+413 899,5+£272,7
Visual analog scale of pain, points
5,25+0,8 2,5+0,4 0,75+0,4
The amount of mouth opening
The physiological norm is 40-45 millimeters
Before treatment 7t day 14" day
31,8+2,6 37,5427 43,125+1,8
o0
=1 IMPACT index, mcV Physiological norm: <1500 mcV
5
S
N 1582,37+531,5 1211,25+381,6 882,62+254.4
Visual analog scale of pain, points
4,5+1,6 2,6%1,1 0,75+0,5




The amount of mouth opening
The physiological norm is 40-45 millimeters
Before treatment 7t day 14" day
O 26,7+5,7 35,4+3,7 42,722
Q.
3 IMPACT index, mcV Physiological norm: <1500 mcV
g
7
1594,25+335,7 1210,62+254,4 689,75+165,5
Visual analog scale of pain, points
6,140,95 3,540,75 1,3+0,75
Conclusions:

Prior to the treatment, all patients in the research group had limited mouth opening and IMPACT

index values did not always indicate hypertonic of the chewing muscles.

For the success of our rehabilitation of the patients, the following results were taken: mouth opening
gain to physiological norm (40- 45 mms), normalization of the chewing muscles tone (1500 mcV),

reduction of pain syndrome to average of 1 point according to VAS.

When analyzing an algorithm for the effective application of the device OpenWide was developed
based on the reproduction of the three core phases of mandibular movement (the lower jaw
movement):

Vertical movement, translational forward movement, mandibular sagittal modified movement.

Clinical monitoring of the use of OpenWide allows to determine indications for the application of the
proposed methodology: reduction of mouth opening, TMJ stiffness, PDS (Pain Disfunction
Syndrome) of TMJ, osteoarthrosis and ankilosis, rehabilitation in fracture treatment algorithm, the

masseter muscles diseases, complex rehabilitation after endoprothesis etc.

The obtained results show high effectiveness of the hardware mechanotherapy in the treatment of
patients with pathologies of musculoskeletal complex, further recommendations on the
implementation of the proposed methodology in dentistry practice are based on in- depth study and
evaluation of long- term results by means of remedial monitoring methods such as: CT (Computed

Tomography), MRT (Magnetic Resonance Tomography) and clinical examination of patients.



