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CPABHUTEJNIbHAA SOOEKTUBHOCTb PA3JINYHbIX TUMOB OKKJ/TIO3UOHHDbIX LUNH
NMPU KOPPEKLIUN MbILLEYHO-CYCTABHON ANCOYHKL U BHYC
Mo AAHHBIM KOMMJIEKCHOW LIMUGPOBOW ANATHOCTUKU

Hdyoosa JI. B., Crynauxos II. A., Mamxkuaosa E. P., Majaaxos /1. B.

Poccutickuii ynusepcumem meouyunsl, 2. Mockea, Poccus

AHHOTAILUSA

ILleab ucciaenoBanus. [IpoBeieHne CpaBHUTEIBHOTO aHAIM3a KIMHUYECKOH () (EKTUBHOCTH CTAOMIM3UPYIOIICH M PEHO3UIIMOHHON
OKKJIIO3MOHHBIX IMIMH B KOMITIEKCHOM JICUCHUH MTAIMEHTOB C MBIIIEYHO-CYyCTaBHON UC(yHKINEeH BHCOYHO-HIDKHEeUemocTHoro cycrasa (BHUC).
Oco6oe BHIMaHKE YAENISI0Ch 0OEKTUBHOM OIIEHKE PE3YNIBTATOB C MIPHMEHEHHEM PACIINPEHHOTO KOMILIEKCA COBPEMEHHBIX LIU(POBBIX U HHCTPY-
MEHTAJILHBIX JUAarHOCTUYECKUX METOMK, YTO ITO3BOJISIET OTYYUTh MHOTOIIAPAMETPUIECKYIO KAPTHHY H3MEHEHHH.

MatepuaJ u MeTOABI. B IpOCIIEKTHBHOE paHJOMHU3NPOBAHHOE MCCIIE0BAaHIE OBUIO BKIIIOUCHO 75 MAIMEHTOB, Pa3/Ie/ICHHBIX HA TPH
PpaBHbIE TPYIIIEI 110 25 uenoBek. [leppas rpymnmna nomyyana JedeHne ¢ HCHOIb30BaHUEM CTAOHIN3UPYIOLIEH OKKITI0O3MOHHON MIMHBI B COUETaHUH
¢ TENS-tepanueii, Bropast — ¢ periosuriontoii muHoit 1 TENS, Tperss (konTposbHas) — Toinbko TENS-tepamnuio. Jlnnamuueckoe HaOmoneHne
1 OIIEHKA PEe3yJIbTaTOB IIPOBOIIIINCH depe3 1, 3 u 6 MecsIeB ¢ NpIMEHEeHHeM KOMIUIEKCHOH JHarHOCTHKH, BKIIOUABIIEH eKTpoMuorpaduio
(OMI) xeBaTenbHBIX MBI, KOMIBIOTEPHYIO KUHE3HOTpadUIo UII aHaau3a ABWKECHUH HIDKHEH uemocTH, T-Scan-aHann3 OKKIIO3HOHHBIX
KOHTAKTOB M MarHUTHO-pe30HaHCHY0 Tomorpaduto (MPT) BHUC.

PesyabTarsl. Hanbonee BeIpakeHHBIE U CTATHCTUIECKHU 3HAYUMBIE YITyqIIeHHs 3aQUKCHPOBAHEI B TPYTIE MAIHEHTOB, HCIIOIb30BABIINX
peno3uIMoHHy0 muHy. K TpeTbeMy MecsIly JedeHus B 3TOH IpyIne HOPMaln3alys MBIILIEYHOro TOHyca Mo JaHHeIM OMI' nocturnyra
y 96,0 % narmenToB (mpotus 80,0 % B rpymme craduu3upyroriei muHsel, p < 0,05), a BOCCTaHOBJICHHE KOPPEKTHOTO MOJIOKEHHUS CYCTaBHOTO
nucka 1o gaHaeiM MPT —y 88,0 % (mpotus 68,0 %, p < 0,05). MeTons! T-Scan n xune3norpadun moaTBepAmn 6oree GU3NOIOrHIHOE pac-
NpeJIeNeHne )KeBATEIbHON HArpy3KH U BOCCTAHOBJIEHUE HOPMAJILHOM TPAEKTOPUH JABMKEHUN HM)KHEN YEII0CTH UMEHHO B IaHHOW IpyIIIe.

3akaouenne. [lonydyeHHbIe JaHHBIE CBUICTEIBCTBYIOT O TOM, YTO KOMIUIEKCHOE MPUMEHEHUE PEMO3ULUOHHON OKKITIO3NOHHOM IIMHBI
B coueranun ¢ TENS-tTepanneii obnasaeT CTaTHCTHYECKH 3HAYMMBIM PEUMYIIECTBOM Tepes CTaOMIN3UPYIOMIeH MIMHONH U MOHOTEeparuel.
JlaHHBII MOAXOA 10Ka3all BEICOKYIO 3 ()EKTUBHOCTb B KOPPEKINH KaK (DyHKIHMOHATBHBIX (HOpMaIn3anus MBIIIEYHON aKTHBHOCTH U OHoMexa-
HUKH), TAK ¥ MOP(OIOrHYeCcKUX (TIOI0XKEHHE JIUCKa) HapyIeHUH, XapaKTepHBIX JUIsl MBIIICYHO-CycTaBHOM aucdynkiun BHUC.

KuroueBsie cioBa: oucghynxyus BHUC, oxxnozuonnvie wiunst, TENS-mepanus, MPT BHYC, anekmpomuocpaghus, kunesuozpagus,
T-Scan, yugposaa ouaznocmuka, cpagHumenbHoe UCCIe008aHUe
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COMPARATIVE EFFICACY OF DIFFERENT TYPES OF OCCLUSAL SPLINTS IN
THE CORRECTION OF TEMPOROMANDIBULAR JOINT MUSCLE AND JOINT
DYSFUNCTION ACCORDING TO COMPREHENSIVE DIGITAL DIAGNOSIS

Dubova L.V., Stupnikov P.A., Madzhidova E.R., Malahov D.V.

Russian University of Medicine, Moscow, Russia

Abstract

Objective. To conduct a comparative analysis of the clinical efficacy of stabilizing and repositioning occlusal splints in the comprehensive
treatment of patients with temporomandibular joint (TMJ) dysfunction. Particular attention was paid to an objective assessment of the results
using an extensive range of modern digital and instrumental diagnostic techniques, allowing for a multiparametric picture of the changes.

Materials and methods. This prospective, randomized study included 75 patients divided into three equal groups of 25 each. The first
group received therapy using a stabilizing occlusal splint in combination with TENS therapy, the second group received a repositioning splint
and TENS, and the third (control) group received TENS therapy alone. Dynamic observation and outcome assessment were conducted at 1, 3,
and 6 months using a comprehensive diagnostic tool, including electromyography (EMG) of the masticatory muscles, computed kinesiography
for mandibular movement analysis, T-Scan analysis of occlusal contacts, and magnetic resonance imaging (MRI) of the TMJ.

Results. The most pronounced and statistically significant improvements were observed in the group of patients using the repositioning
splint. By the third month of treatment, normalization of muscle tone according to EMG data was achieved in 96.0 % of patients in this group
(versus 80.0 % in the stabilization splint group, p < 0.05), and restoration of correct articular disc position according to MRI data was achieved
in 88.0 % (versus 68.0 %, p < 0.05). T-Scan and kinesiography methods confirmed a more physiological distribution of masticatory load and
restoration of the normal trajectory of mandibular movements in this group.

Conclusion. These data indicate that the combined use of a repositioning occlusal splint in combination with TENS therapy offers
a statistically significant advantage over a stabilization splint and monotherapy. This approach has proven highly effective in correcting both
functional (normalization of muscle activity and biomechanics) and morphological (disc position) disorders characteristic of TMJ dysfunction.

Keywords: TMJ dysfunction, occlusal splints, TENS therapy, TMJ MRI, electromyography, kinesiography, T-Scan, digital diagnostics,
comparative study
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BBenenune

MpImredHo-cycTaBHas TUC(YHKIINS BUCOYHO-HIDKHETE-
mocTHOTo cyctaBa (BHUC) npencrapnsier coO0H CIOXKHYIO
MYIBTA(DAKTOPHYIO MTATOJIOTHIO, B JICUCHIH KOTOPOH BeTyIrast
POJIb OTBOJUTCS OKKJIFO3MOHHOM TepaIiu ¢ UCIOIb30BaHUEM
Pa3IMYHBIX TUITOB CIUTMHTOB [ 1, 3, 5]. Cpenn MEHOTOOOpasus
OKKJTIO3MOHHBIX IIMH HAHOOIIBINEe PacTIpOCTPAHEHNE TOTY-
YIUIA CTA0MIIM3UPYIOMINE U PETIO3UIIMOHHBIC allaparsl,
OJTHAKO BOIIPOC CPaBHUTEIBHOM 3()(HEKTUBHOCTH HX TPH-
MEHEHHUS OCTACTCs IUCKYCCHOHHBIM [2, 4, 7].

Ba)xHBIM aceKTOM KOMIUIEKCHOTO JIEYEHUS SIBIISIETCS
TIpUMEHEeHNE HepoMbIeuHor ctumyrsiiun. TENS-Tepanms
(apeckokHasI HIEKTPOHEHPOCTUMYIISIIH) T0Ka3aIa CBOIO
3G PEKTUBHOCTD [T MUOPETIAKCAIIUHU U OIPEICIICHHS Tepa-
TIEBTHYCCKOTO TTOJI0KCHHS HIDKHEH uemtocT [6]. OgHako
JI0 HACTOAIIEr0 BPEMEHM HEIO0CTAaTOYHO HCCIIEIO0BAHUM,
couyeraromux TENS-tepanuio ¢ paznudHBIMU TUTIAMH
OKKJTFO3MOHHBIX ILIMH I10]] KOHTPOJIEM COBPEMEHHBIX METO/I0B
JUarHOCTUKH.

Oco0y10 IIEHHOCTh B OIEHKE APPEKTUBHOCTH JICUCHHS
MMeeT MarHuTHO-pe3oHaHcHas Tomorpadust (MPT) BHUC,
[IO3BOJISIIONIAs BU3YaJIU3UPOBATh CTPYKTYPHBIE H3MEHEHUS
MSTKOTKaHHBIX KOMITOHEHTOB cycTasa [8, 9]. KommiekcHoe
npumeHernre MPT ¢ (GpyHKIIMOHALHBIMA METOJAMH JTHa-
THOCTHKH (35iekTpoMuorpadus, kuaesnorpadus, T-Scan)
MIPEIOCTABIACT YHUKAIBHYIO BOBMOXXHOCTh OOBEKTHBHON
OLICHKH CPAaBHUTENHHON 3(h(EKTHBHOCTH Pa3IMIHBIX Tepa-
MIEBTUYECKUX [TOJXOOB.

Henas ucciaenoBaHus — IPOBECTU CPABHUTEIIBHYIO
OIICHKY 3()(HEKTUBHOCTH CTAOMIM3UPYIOIICH W PEITO3UITH-
OHHOM OKKJTFO3UOHHBIX IMIMH B codeTanny ¢ TENS-tepanmeit
MIpH KOPPEKIIMU MBIIIIEYHO-cycTaBHOM auchynkmm BHUC
C UCIIOJIB30BaHUEM PACIIUPEHHOTO KOMIUIEKCA JUAarHOCTH-
YECKUX METO/IOB.

MarepuaJj 1 MeTOAbI

Jusaiin ucciaenopanus. [I[poBeeHO TPOCIEKTUBHOE
CpPaBHHUTEJIBHOE HCCIEIOBAHHE C ydyacTUEM 75 mamu-
eHTOB B Bo3pacte oT 35 mo 60 xer (cpeaHuii BO3pacT —
47,4 £5,8 Tofa) ¢ IMarHOCTUPOBAHHON MBIIIIEYHO-CYCTaBHON
muchyrknuerd BHUC. Kpurepun BKIIOUCHUS: HAITHMYHE

OoseBoro cuHapoma B obmactn BHUC, menyku u kpernu-
Talys IpU OTKPBIBAHUU PTa, OTPaHUYEHUE OTKPBIBAHUS PTa.
Kpurepun uckimouenns: ocTpsiit aptpurt, ankuio3 BHUC,
METaJUTMUECKUE UMIUIAHTATEI B 00JIACTH HCCIICIOBAHS.

[MTanmeHTHI OBUTM PaHIOMHU3UPOBAHBI B 3 TPYIIIIHL:

e 1-s rpynna (n = 25) — ne4eHune ¢ UCTIOIb30BAHNEM
CTaOMIM3UpYFOIIEeH OKKITI03MOHHOM muHbI + TENS-Teparnus;

e 2-g rpynna (n = 25) — 1e4eHune ¢ UCIOIb30BAHNEM
perniozurinonHo# muHel + TENS-Tepanms;

e 3-g rpynna (n = 25) — koHTponbHas rpymmna (TENS-
Teparms).

IIporoxoJ JeyeHust

Bcem manmentam npoBoamnack TENS-Tepammst kypcom
n3 10 mpouenyp A JOCTHKEHUSI MUOPETAKCAITH U OTIpe-
JIeNIEHUS. MUOLIEHTPUYECKOTO MOJI0KEHHS HUKHEN YEIIIOCTH.

MeTtoabl AMATHOCTHKH

KommexcHoe o0cieroBaHme IPOBOIIIIOCE JI0 JICUCHUS
u gepe3 1, 3, 6 MecsieB HAOTIOICHHS

1. DaexkTpomuorpadus KeBaTeIbHBIX U BUCOTHBIX
MBIILILL;

2. KomnbloTepHasi KuHe3uorpagus ¢ anaau3om
TPAEKTOPUH JABUKCHUN;

3. T-Scan-aHaJu3 OKKJIIO3UOHHBIX KOHTAKTOB;

4. MPT BHYC ns o1IeHKH TIOJIOKEHHS CYCTaBHOTO
JIUCKA U COCTOSIHUSI BHYTPUCYCTaBHBIX CTPYKTYP.

CrarucTuyecKkuii aHaus3

JlarHBIE 00pabOTaHBI C UCITOJIL30BAHUEM METOIA OITHCA-
TEJIHHON CTaTUCTUKH, t-kpuTepnii CThIONEHTa, KPUTEPUH .
VYposens 3HaunMocTH — p < 0,05.

Pe3ysibTarsl U 00cy:K1€HIE

JAunaMuka moka3zareseil 3JeKTpoMHOrpapum.
AHamu3 MOXYYeHHBIX MOKa3aTeeil 3JMeKTpOMHOTpadm
JIEMOHCTPUPYET 3HAUUTENbHbIE YIydllleHus K 3 Mecsauy
JICYEHUSI B IPYIIE PEIO3ULMOHHON LIMHBI, HOpMaIU3aLs
MBILLIEYHOTO TOHYCa JOCTUrHyTa Y 24 nanueHTos (96,0 %),
TOT/Ia KaK B TPYIIIE CTA0MIM3NpPYIONIeH MHHEL —y 20 manu-
entoB (80,0 %, p < 0,05). B koHTpOiBbHOMN IpymIe 0JI0-
JKUTEJIbHAs IMHAMMKa oTMeueHa Bcero y 10 mamueHToB
(40,0 %).

Tabnuya 1

Junamuka nokasaresneii IMI xeBaTeabHbIX MbI (M=£m)

Table 1. Dynamics of EMG parameters of masticatory muscles (M+m)

I'pynna Hcxoono (mxB) 1 mecsiy (mxB) 3 mecaya (mxB) 6 mecsyes (MkB)
Penosunmonnas mumHa + TENS 7,2+1,1 4,0 +£0,6 2,6 +0,3 2,340,2
Crabunmmsupyromas mmHa + TENS 7,1£1,0 4.8 £0,7 3,3+0,4 2,840,3
TENS (KOHTPOIIB) 7,3+£1,2 6,2 40,9 5,1 40,7 4,3+0,5
PesyasTarst MPT BHUC Janunsbie T-Scan u kunesnorpaguu. B rpymrme perno-

K 3-my mecsmy nedeHuss HOpMannu3amus MOI0KESHUS
CYCTaBHOTO JHCKa TOCTHUTHYTa y 22 MAIMEHTOB T'PYIIIHI
peno3unnonHoi mwmHE (88,0 %) 1y 17 manueHToB rpyIbI
crabunmsupytomeii muus (68,0 %, p < 0,05). B xoH-
TPOJBFHOW TPYIIIIE YIyYIICHHE OTMEUCHO Y 6 IMalieHTOB
(24,0 %).

3UIMOHHON IIMHBI JOCTUTHYTO 00Jiee paBHOMEPHOE pac-
TIpe/IeIIeHIe OKKITIO3MOHHON Harpysku (53/47 %) mo cpas-
HEHUIO C TPYMNIoil cradmnnsupyromeit muHsl (59/41 %).
BoccranoBinenne cuMMeTpUYHON TPACKTOPUHU JABUKCHUN
orMeueHo y 92,0 % nanueHTOB OCHOBHOM I'pyIIbl IPOTHUB
76,0 % B rpynne cpasHenus (p < 0,05).
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Tabnuya 2

JlnHaMHKa M0JI0KeHHsI CycTaBHOTo Aucka mo AaHHbiM MPT (a6c. uncio/%)

Table 2. Dynamics of the position of the articular disc according to MRI data (abs. number/%)

I'pynna Ucxoono (oucnoxayus) 3 mecaya (nopma) 6 mecayes (nopma)
Penosummonnas muna + TENS 25/100 % 22/88,0 % 24/96,0 %
Crabummsupytomast munaa + TENS 25/100 % 17/68,0 % 21/84,0%
TENS (KOHTpOIIB) 25/100 % 6/24,0 % 8/32,0%

[TomyueHHbIe Pe3ynbTaThl JEMOHCTPHPYIOT CTaTHCTH-
YECKH 3HAYNMOE TIPEUMYIIIECTBO KOMILTIEKCHOTO IPHMECHECHUS
penosutmonHo# muHb! ¢ TENS-Tepanmeii. Couetannoe Bo3-
neictBue Ha Helpombiednbid armapat (TENS) u By TpH-
CYCTaBHBIE CTPYKTYPHI (PETIO3UIINOHHAS IIIHA) TI03BOJISIET
JIOCTHYB 00Jiee BRIPAKEHHOTO U CTaOMIBHOTO TEpareBTH-
yeckoro apdekra. JJanapie MPT moaTBepkaaroT He TOIBKO
(YHKIIOHAIBHOE, HO U CTPYKTYPHOE YITyUIIICHIE COCTOSHHS
BHYC [3, 6, 8].

BriBoabI

1. KowmrekcHoe mprMeHeHUE PENO3UIIMOHHON OKKITIO-
3uoHHOH muHBl 1 TENS-Tepanuu geMoHCcTpupyeT Oojee
BBICOKYI0 3()(PEKTHBHOCTH IO CPAaBHEHHUIO CO CTAOWIIH-
3UPYIONIEH MHUHONW B KOPPEKIIMU MBIIIEYHO-CYCTABHON
nuchynkiun BHUC.
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