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Pe3tome. OmHoil w3 HamOojee YACTHIX MPUIUH XPO-
HUYECKOH OONM B JUIIEBON OOJACTH, B TOM YHUCIIE B 3Be-
HE TPONHHYHOIO HEpBa, HE CBA3AHHOH CO CTOMATOJIOTH-
YeCKMMHU 3a00JIeBaHUSIMU, SIBISCTCS OonieBast AUCHYHK-
IIUS] BUCOYHO-HIKHEUETIOCTHOTO cycTaBa. B To ke Bpe-
Ms, B JINTEpaType €CTh JaHHBIE O TOM, YTO HMEIOTCS
B3aMMOCBSI3M MEXIy O0leBOi MuChYHKIHEH BHUCOYHO-
HIDKHEYEIIOCTHOTO CyCTaBa, aHOMAIIbHOW OKKJIFO3WEH,
HICHHO-MBIILICYHBIMU TOHUYECKUMH (heHOMEHAaMU, TIOCTY-
pabHBIMH  HapyIICHUSIMU, AUCHYHKLIUEH aBTOHOMHOMN
HEPBHON CHCTEMBI M KOXJICOBECTHOYIAPHBIMHU TPOSIBIIE-
HusMHA. [lpr 3TOM, HEHPOPU3NOIOTHUSCKUE TTOKA3aTeITH
(YHKIIMOHAIBHBIX HAPYIICHUH B YEIFOCTHO-IUIIEBON 00-
JACTH M MEXKCUCTEMHBIX B3aUMOJICUCTBUUN IMPH OOJIEBOM
JUCQyHKINN BUCOYHO-HIKHEYETIOCTHOTO CycTaBa HeJo-
CTaTOYHO M3yYEHHBI.

Llenv padbomer — Helipodu3nooruueckas OleHKa 0Co-
OcHHOCTEW TpUreMUHATBHOW addepeHTay Mo IoKa-
3aresiM TPUTEMUHAIBHBIX COMAaTOCEHCOPHBIX BBI3BAH-
Heix moteHnuanoB (TCBII) u ciyxoBoi mpoBoasieit
CHUCTEMBI MO3Ta I0 MapaMeTpaM aKyCTHYEeCKHX CTBOJIO-
BBIX BBI3BaHHBIX moTeHIManoB (ACBII) mpu nucrams-
HOHM OKKITIO3UHU 3YOHBIX PSIOB C 0OJEBOM AMCOHYHKITHUEH
BHCOYHO-HIDKHEUEOCTHOTO cycTaBa (BHYC) mmo cpasHe-
HUIO ¢ (PU3UOJIOTHUECKON OKKIIIO3UeH y cTyneHToB 18-21
roja.

Mamepuan u memoodsl. B 0CHOBHOE HCCIIE€OBaHUE
ObUTH BKJTIOUEHBI 41 CTYIEHT C MUCTATBHOM OKKITIO3UCH
(21 nemymika u 20 ronomreit), (II kmacc mo DHIIIO, CUM-
METPUYHO cripaBa u cieBa y 14 yenosek u Il kiacca mo
OHrto cieBa u | kiacca cipaBa — y 12 yenosek, | kiac-
ca cneBa u Il xmacca cnpaBa — y 15 yenosek). Bee pe-
CIIOHJICHTHl C JIUCTAJIBHOW OKKIIIO3UEN M MpPaKTHUUECKU
37I0POBBIE TOJMUCHIBAIN WH(GOPMHUPOBAHHOE COTIIACHE
ea yJacThe B HMCCIENOBaHWHU. VICIOMb30BaI KOMILIEKC-
HBIE OPTOAOHTHYECKHE METOABI 0OCIe0BaHUs, CyOBeK-
TUBHYIO CTETICHb BBIPAXKEHHOCTH WHTEHCHUBHOCTH OOJH B
BHYC, onienky aBTOHOMHOM HEPBHOM cHcTEMBI (ITPOOBI U
TECThI), Helpodu3nonornyeckue Metobl oreHku TCBIT
u ACBIIL

Pezynomamur. OGHapy>XeHbI 3HAYNMbIC OTIMYMSI Hapa-
meTpoB ACBII B rpynmne pecrnoHAeHTOB C JUCTaIbHOU OK-
KJIFO3MEN B BUJIE YMEHbIIeHUs JaTteHTHoro nepuoaa I, 111,
V nuka no cpaBHEHUIO ¢ (U3UOIOTHUECKON OKKITIO3HEH,
YTO KOPPEIUPOBANIO C CyOhEKTHBHOM OIEHKOH (B Oaiiax)
KOXJICOBECTHOYISAPHBIX HapymieHui. [lo manHbIM mccre-
noBanuss TCBII oOHapyXeHO CHIKEHHE ITNTEIbHOCTH
JIATEHTHBIX NEPHO/IOB, YTO YKa3bIBAET HA MOBBIIIEHHYIO
BO30yIMMOCTh HecNeM()UIECKUX CTPYKTYp CTBOJIA MO3-
ra Ha MeJyJUIO-IIOHTO-Me3eHIe(haTbHOM YPOBHE 110 CpaB-
HEHHUIO C IPYIIION KOHTPOJIS.

Buvi6éoowr. 1lonydeHHble pe3ynbTarTbl IMpeArojaraeTcs
HCTOJIB30BaTh A AuddepeHIranbHOll AUarHOCTUKU B
TOM YHCJIE TAKUX CTOMATOJIOTHYECKUX 3a00JICBaHUH, KaK
ooneBas nuchynkius BHUC, aHOManmuu OKKIIFO3UH, CO-
MIPOBOXKIAFOIIUECS] OOJNIEBBIM CHHAPOMOM. [lOTIOTHUTENb-
Has (QYHKIMOHANbHAS JUArHOCTHKA MYJIBTHMOJAIBLHBIX
BII mo3ra (akycTH4eCKHX BbI3BAHHBIX OTEHLIUAJIOB, TPHU-
IeMUHAJIbHBIX BBI3BAHHBIX ITOTEHIIMAJIOB) MOYKHO IPOBO-
JIUTh BO B3aMMOCBSI3M C TOKa3aTesiMA JUC(YHKINU aB-
TOHOMHON HEPBHOW CHCTEMBI, C TapaMeTpaMH BBIpaKeH-
HOCTH KJIMHHYECKHX CHMIITOMOB KOXJIEOBECTHOYIISIp-
HBIX HapyIICHWH, MBIIIEYHO-CYCTaBHBIX TUCHYHKINN B
YeJIFOCTHO-JIMIIEBOM 00IaCTH, ¢ IOKa3arejassMu OOJId, YTO
MO3BOJIUT ONPEAETUTH TAKTUKY U 3()(HEKTUBHOCTD MOCIIe-
JYIOILETO JIEUYEHMUS.
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Kak u3BecTHO, A1pa TPUTeMHUHAIBHOTO KOMILJIEKCa CBS-
3aHbI ¢ KOXJeapHbIM KomIuiekcoM [1]. B psame naydnbIx
paboT paccMaTpUBarOTCs LIEHTPAJIbHbIE MEXaHU3MBI PETy-
JSAIUN U OCOOCHHOCTEH M3MEHEeHUH B apepeHTHBIX CH-
cTeMax roJIOBHOTO MO3T'a IIPH HapyIIeHUH (yHKINH TPOi-
HU4HOTO Hepsa [2]. OnHo# 3 Hanboee YacThIX MPUYUH
XpOHHUYECKOW 00NN B JIMIIEBOM 00IacTH, B TOM YHCIE B
3BeHE TPONHWYHOTO HEpPBa, HE CBSI3aHHON CO CTOMATOJIO-
TUYCCKUMHU 3a00JICBAaHISMHE, SIBIISETCST OoJIeBast TUCHYHK-
1Sl BUCOYHO-HIDKHeuenocTHoro cycrasa (bJIBHUYC)[3,
4]. Cornacio MKB-10, k OCHOBHBIM JAMArHOCTHYCCKUM
kputepusMm B/IBHUC oTtHOCST camonpou3BosbHbIE 00IH
B TPUTTEPHBIX TOUKAX >KEBATEIBHBIX MBIIIII, YPE3MEPHYIO
HOABIDKHOCTh HIKHEH YellrocT W menkanbe B BHUC.
Hapymenune cinyxa, myMm B yxe, 00Jb BHYTPU WIM Hppa-
JUMpYIoIIas B Ou3ieskaliye 30Hbl BO3JIE yXa, FTOJIOBOKPY-
JKCHHUS U TOJIOBHBIE OOJM YIIOMHHAIOTCA KaK BO3MOYKHBIC
MpU3HAKU CUHJPOMA.

B To0 xe Bpems, B IuTEpaType eCTh JaHHBIE O TOM, YTO
AMEIOTCS B3aUMOCBsI3U Mexay auchynkmuedt BHUC,
AHOMAJIBHOM OKKJIFO3MEW, IIEHHO-MBIIIEYHBIMU TOHHYE-
CKUMH (heHOMEHAMH U KOXJICOBECTUOYISAPHBIMH MPOSIBIIC-
HusMU. [Ipy 3TOM, OKKITIO3MOHHASI KOPPEKLIUS OKa3bIBaeT
HETOCPEACTBEHHOE BIMSIHUE HE TOJBKO HA MUO]acralb-
HBIE TPUTTEPHI, HO M Ha caM KOXJICOBECTHOYISPHBII CUH-
mpom [3].

Hecmotps Ha Hanmuuue nccieioBaHuil B 00JacTu aHaTo-
MHUH U SMOPHOJIOTHH, JOKA3bIBAIOLINE B3aUMOCBS3b JIUC-
(GYHKIMA 1 aHOMalUi 3yO04eIIOCTHON CHCTEMBI, IIEPBH-
KaJbHOTO CErMEHTa IMO3BOHOYHOTO CToJ0a W mepudepu-
YEeCKOW YacTH CIyXOBOTO M BECTHOYISIPHOTO aHAJIH3aTo-
POB, 3Ta B3aMMOCBSI3b I10Ka HEJOCTATOUHO UCCIIeJ0BaHA.

eas ucciienoBanus

Ienbro paboOTHI OBUIO BBISBICHHUE pa3jiMyuil B 0COOCH-
HOCTSIX TPUTEMHUHAIBHOM addepeHTayu B 3BeHe 3-i BeT-
BH TPOWHUYHOTO HEPBA 110 MTOKA3aTeIAM TPUTEeMHUHATHHBIX
COMaTOCEHCOPHBIX BBI3BAHHBIX MMOTEHITHAIOB U CITYXOBOU
MIPOBOJIATICH CHCTEMBI MO3Ta IO TIapaMeTpaM aKyCTHYe-
CKUX CTBOJIOBBIX BBI3BAaHHBIX MOTCHIIUAJIOB MPH JUCTaAJb-
HOM OKKIJIFO3UU 3YOHBIX PsiIoB ¢ 00JIeBOM auchyHKIUCH
BHUC 1o cpaBHEHUIO ¢ (PU3UOJIOTHUECKON OKKIIIO3UEH Y
ctynentoB 18-21 rona.

MarepuaJjibl 1 METOABI

B pabGore npenBapuTenbHO OBLIO MPOBEACHO OPTOIOH-
TUYECKOe 00CIe/0BaHue 56 CTYIeHTOB B Bo3pacre oT 18
1o 21 roga, u3 HUX y 48 CTYIEHTOB BBISIBIICHBI Pa3INIHBIC
BUIbl aHOMAJIMKM OKKJIIO3UH, Y 8 CTYJIEHTOB, paHee He I0-
Jy4aBIINX OPTOJOHTUYECKOTO JICUCHNUs, BBISBICHA (HU3HU-

OJIOTHYECKast OKKITIO3Us. B 0CHOBHOE ncciiegoBanme Obun
BKJIFOUCHHI 41CTYIEHT ¢ MUCTalbHON OKKiIro3men (21 me-
Bymka u 20 roromrei), (II xracc mo DHMO, cHMMETpUY-
HO cripaBa U cieBa y 14 yenosek u Il knacca nmo DHDI0
cinesa u | kiacca cripaBa — y 12 venosek, | kmacca cie-
Ba u Il kmacca crpaBa — y 15 genosek). Bece pecionen-
Thl C JIMUCTAJIbHON OKKJIIO3UEH M MPAKTUYECKU 370pOBbIE
MOANKCHIBAIA HHPOPMUPOBAHHOE COIVIACHE HA ydacTHe
B HcceqoBaHUM. [ nmomydeHust 00beKTUBHBIX JaHHBIX
B MCCJICZI0OBAHUN MIPUMEHSIIM METOABI AUATHOCTHUKHU: KIU-
HUYecKuil (Ompoc, 0CMOTp JIMIIA, MTOJIOCTH pTa, KIMHUYE-
ckue (QYHKIMOHAIBHBIC POObI), UcCIeOBaHHE (DYHKIIH-
OHAJIbHBIX OKKJIFO3MOHHBIX KOHTAaKTOB, ONpPENC/ICHUE UH-
nexca TuChyHKIUHA BUCOYHO-HIKHEUEIIOCTHOTO CYCTaBa;
OpTOMaHTOMOTpadui0 MPOBOAMIN 1O CTAaHAAPTHOW Me-
ToauKe Ha opromanTomorpade Avantex DC; Tomorpado-
AQHATOMHYECKUE 0COOCHHOCTH CTPOCHUS Yeperna H3ydalin
[0 TeJePEeHTTeHOrpaMMe TOJIOBBI B OOKOBOHM MPOEKITUH,
10 CTAaHJIAPTHOI METOAMKE C MOMOILBI0 anmnapara «OpTo-
ned-10». TPI" B OOKOBOI TPOEKIIMN aHAIM3UPOBAIH IO
METOJIUKE, TPEUIOKESHHON Ha Kadelpe OPTOIOHTHH U JIET-
ckoro npore3uposanuss MI'MCYV.

g oleHKH MOpaKeHWs BHCOYHO-HU)KHEUETIOCTHOTO
CycTaBa WCIIOJNIb30BAIM ammapar i KOMIIBIOTEpHOU
anekTpoBudOporpadun BHUC «Bio JVA» (kommanus Bio
Research, CIIIA). CycTaBHble KosieOaHUsI perucTpUpOBa-
M 2-MSl TBbE303JIEKTPUUECKUMH JaTuuKaMH (aKkceiepo-
METpBI), PaCMOJOKEHHBIMH B CEHCOPHBIX KOpITycaxX, KO-
TOpBIE HaKJaAbIBaJIN Ha KoKy B obmactu BHUC. Yerpoii-
CTBO IIO3BOJIIET NIPOBOAMTEL OBICTPBINA cOOpP NaHHBIX, X
00paboTKy M TOKa3 ¢ MareMaTHYecKUM IPeoOpa3oBaHU-
em Ha [IK nnu HoyTOyke. 3anuch npoBoauau B TeueHue 10
CEKyH/JI OAHOBPEMEHHO ¢ mpasoro u jesoro BHUC.

OneHnBain OoJieBbIE TOKa3aTeH: CyObEKTHBHYIO CTe-
MeHb BBIPAKEHHOCTH HHTeHCUBHOCTH 60511 B BHUC c mo-
Moribio BusyansHol AnanoroBoii [llkamer (BAILI)B 6ar-
nax: 1) B IO X0y TPOWHUYHOTO HEPBa, 2) TOJIOBHYIO 0OITb,
3) 6omb B obmact BHUC, 4) B HIKHEH 4emtocTH, 5) up-
pazuupyIONyI0 B 00NacTH IIew M Iuieda. AHaJTU3UpOBa-
JIM TaK)Ke BEreTaTHBHbBIC CUMIITOMBI (AMCHYHKINIO aBTO-
HOMHOI HEpBHOW CHCTEMBI), KOXJIEOBECTHOYIAPHBIE CUM-
nTombl. [Ipu BecTHOYNISPHBIX pa3ApakeHUSAX YUHUThIBA-
JIUCh CUMIITOMBI BO3HUKHOBEHHS TOJIOBOKPYKEHUS, TOIL-
HOTBI, WUTIO3UH KadyaHWsl, TOOJIeIHCHNS, YyBCTBA TeIlIa.
[Ipeobnaganue ToOHyca CUMIIATHYECKON WM MapachMIIa-
TUYECKOM CHUCTEMBI OTPEAEISUIA 10 WHTETPAIbHOMY I10-
KazareJsro, BKJIIOYalolleMy BereTatuBHbIM unaexc Kepuo,
[10Ka3aTeNy B OPTOCTaTHYECKOH po0e, JaHHbIE ONPOCHU-
ka A.M. BeiiHa Ha ompe/ienieHre BereTaTUBHOM THUC(yHK-
LUH.

TpuremuHaIbHbIE COMAaTOCEHCOPHBIE BBI3BaHHBIE IO-
ternuansl (TCBII) peructpuposanu va npudope «Helipo-
MBII» dupmer «Heipocodt». HaHocumm 3meKTpOKoXK-
HBIC Pa3Ipa)KCHUs! NPSMOYTOJBHBIMH MMITYIbCAMH TOKA.
CTUMYAHPYIOIIKE SJIEKTPOABI TOMELIATNCh B MECTaX BbI-
xona HiwkHevemocTHoro Hepsa (III BeTBM TpoitHMYHOTO
HepBa). IHTeHCHBHOCTH cTUMYIsiMK Obuia B 1,5-2 pasa
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BBIILIE YyBCTBUTEIBHOTO MOpora, HO He Oojee 10 MA, co-
crapisina B cpeaneM 70% ot GoseBoro mopora. Hccneno-
Banue TCBII y 601bHBIX ABYX TPy MIPOBOIMIIN 110 OTBE-
neausM C5,C6 ¢ pedepeHTHBIM 37eKkTpoaoM B Fpz. Ilpu
peructpanun paHHuX (KopoTkoiareHTHbIX) TCBII ocy-
LIECTBISUIN yCpenHeHne no 64 peanusauusm, Mpy 3I0Xe
aHasnmza 200 Mc, mojoca MPOMyCKaHUs YCUIIUTENeN Hel-
poycpenuutens cocrasiusuia 5,3-1000 . [ns kommneHca-
MU apTedaxTa pa3apakeHus Mocie MPeabsIBICHUS MOJI0-
BHHBI CTUMYJIOB MEHSUIACh UX MOJISPHOCTb.

Peructpanuio OMO3JIEKTPUUECKON aKTMBHOCTU CIYXO-
BOM NPOBOISAIICH CUCTEMBI MO3ra B OTBET Ha 3BYKOBBIC
CTHMYJIbI — aKyCTHYECKHE CTBOJIOBBIC BEI3BAHHBIC TOTCH-
uuans! (ACBII ) — mpoBoaunu Ha npubdope Heiipo-MBII
(Heiipocodt, Poccus). Peructpamuio ACBII ocymiect-
BJBUTM TP TIOCJIEOBATENbHON CTUMYJISLUN KOPOTKUMHU
3BYKOBBIMH ILIEIYKAMU KKJIOT0 yXa OTAEIbHO. [inTens-
HOCTh cTUMyIsinuu coctasisiia 0,1 MC, HHTEHCUBHOCTD
— 70 nb Hag moporom cielmUMOcCTH, yactora —10 I,
ymcno ycpeanennit — 4000. AKTUBHBIE AJIEKTPOJbI pac-
MOJIarajiich Ha COCIIEBUIHBIX OTPOCTKaX, pedepeHTHBIH
anekTpon — Ha BepTekce (Cz), aeKTpo 3a3eMIICHUS — B
obmactu 16a (Fpz). [Ipu aHanm3e pe3yabraToB OICHHBA-
JIM aMIUIMTYy W JIATEHTHBINA nepuol -Y KOMIIOHEHTOB, a
Takke MexxnukoBble naTepsainsl (I-111, I-V, III-V) [5].

CraTtucTndeckyio 00paboTKy JaHHBIX MPOBOJIMIHN C T10-
MoOTIIbI0 porpaMMel Statistica —10.0. JIs omieHKu craTu-
CTUYECKOM 3HAYMMOCTH PA3INUuil B 2-X IpyIax HCIOIb-
30BaJIM HEMapaMeTpUIecKuil kputepuii ManHa — YUTHU U
Buikokcona npu pacnpenesieHHH AaHHBIX, OTIUYHBIX OT
HOPMaJIbHOTO; KOPPEISIIHOHHbBIC KOA(PPHUINEHTHI Ompeie-
JISUTHA ¢ TIOMOTIbI0 KpuTepusi CThIOZIeHTa.

Pe3ysabTaThl Mcci1e10BaHUS M HX 00CyK/IeHHE

Pesynbrarel  KOMOBIOTEPHOH  3meKTpoBUOporpadun
BHUC y obcnenoBaHHbIX JUI] ¢ (PU3UOTOTHYSCKON OK-
KIIIO3UEH CBUETENLCTBOBAIM 00 OTCYTCTBHM TaTOJO-
THYECKUX TPU3HAKOB: TOKA3aTeNn IU(PPOBBIX 3HAYCHUH
«TIOJIHOTO MHTErpaia» HaXOJWINCH B Mpeaenax oT 2,5 10
16,2 IMal'u, creneHb MaKCUMaJIbHOTO OTKPBIBAHUS PTa B
KOHTPOJIBHOM rpymre He npeBbimana 40—45 MM, 3HaueHNe
«uHTerpana» Ha yactore Boime 300 'y Haxoaunocs B mpe-
nene 0,5-2,6 Ila I't, 9T0, COMIACHO WHCTPYKIMH K MPHU-
Oopy, TpakTyeTcsl Kak (yHKIIMOHAJIbHAsS HOopMa. Kiwmawm-
YECKUE M PEHTTEHOJIIOTUYECKUE METOABI I03BOJININ BBIS-
BuUTh aHomasinu BHYC B rpymmne ¢ auctanbHON OKKITIO3H-
eil Tonbko y 85% 1, Toraa Kak MCMOJIb30BaHUE ammapa-
Ta «Bio JVA» 1mo3BoSMIIO YCTAHOBUTH y BCEX MAIMEHTOB
1-ii TpynIbl CMeleHre CYyCTaBHOTO JMCKa C PErO3UINEH,
YTO COOTBETCTBOBAJO | M 2 cTamusM aMepUKaHCKON KJtac-
cudukarmn 3adoneBanmiit BHUC.

B xome uccnenoBanusi ObUIO BBISBICHO, YTO HPAKTH-
YECKH Y BCEX PECHOHAECHTOB 1-i rpynmbl oTMevaics He-
MapOKCU3MAIIBHBIA XapaKTep HEBBIPAKEHHBIX Ooiel o
xony 3-il BETBH TPOWHWYHOTO HEpPBAa, HE MMEIOIIUX TOY-
HOM Tpanumbl. Y 53% pecnoHeHToB n3 1-if TpymITsl peru-
CTPUPOBAJIH JKAT00bI HA IEPUOJUYECKYIO TOJIOBHYIO OOIb.

B 1-ii rpynme y 82% pecrioHeHTOB OTMeYaIn epruoIu-
geckue TaHymmue Oomm (mo mkane BAI 4,7+1,9 6an-
noB) B oomact BHUC, oTnaromne B 00J1aCTh IIEKH, U 3a-
yuHyto oonacts. Y 41% pecrnoHIeHTOB OTMEYaIn Liel-
YOK, BO3HUKAIOIIMI BO BpeMs MpHeMa MUK U MPH pas-
JIWYHBIX BIKEHUSAX HIDKHEH uemtocTH, y 17% oTmedanun
6omp B BHUC 06e3 miemuakoB. Y 29% HeBbIpaskeHHast 00I1b
B BHUC mppangunpoBaia B 0067aCTh HUKHEH YSIIOCTH TIPH
KEBAHUN OPEXOB M XKeCTKoM nmuimu. Y 5% u3l-i rpymnmsl
HCCIIeIOBaHUS OTMEeYaIIM Hanu4yue 0oJieil B 00IacTH men
U IUIeYa MPU BBICOKOW MBIIIEYHON Harpyske. IIpakruue-
CKM y BCEX MAIMEHTOB MEPUOAMYECKH OTMEYAIOCh yCH-
JIeHWE HETIPHUATHBIX OIMyINEeHWH Tpu xeBaHnu. Hammame
BETeTaTUBHBIX N3MEHEHHH B BUJI€ TIOBBIIIIEHHOW OTIINBO-
CTH M OJIETHOCTH KOXHBIX IIOKPOBOB oTMedanu y24% u3
1-# rpynmnel. Y OOJBIIMHCTBA PECIIOHCHTOB ObLTH Ooe3-
HEHHBIC MBIIICYHBIC TPUTTEPHBIC TOYKH, HAOOJIee YacToe
pacroyiokeHHe UX OBLIO B 00JIACTH JKEBATEIIFHON 1 BUCOY-
HOW MBIIIIII.

Illym u wHOTJA TpECcK B CycTaBe, KOTOPBINA IONTBEPK-
Jaiay TMajJblaToOpHO, oTMevanu 76% mnauueHtoB u3 1-i
rpymnmnsl. OrpaHudeHue B OTKPBITHM PTa, TPU3M BCTpe-
qajucs y 68% pecrnoHAeHToB 1-if rpynmel. Y BCeX pECIoH-
JEeHTOB |-i rpynmbl 66Ut 0OHApYKEHBI (MToJaHHBIM «Bio
JVA») HeBbIpaKeHHBIC TPHU3HAKH TOPAKCHHS BHCOYHO-
HWYKHEYEIIOCTHOTO CyCcTaBa M OOJIeBBIE ONIyHIeHUs (He
OBUIO 3HAYUTENILHBIX HAPYILICHUH KOCTHOW CTPYKTYpBl —
apTpo3a, TonbKoy 18% nereHepaTuBHBIC H3MEHEHUS).

IIpu 3TOM y MHOTHX PECTIOHICHTOB OTMeuajach OoeBast
TUC(YHKINS CycTaBa C IByX CTOPOH, HECMOTPSI Ha pasiu-
4He KJIacca Mo DHIVIIO cIIpaBa | cieBa 'y 78% pecrnoH/IeH-
TOB. XapakTepHOW OCOOCHHOCTBIO OBLIO TAK)KE HAINYHE
MEPUOAMYECKHUX TAHYIIUX 00Jiel B OKOJIOYIIHOW 00IacTH
y 67%, KOTOpBIE PECIOH/IEHTH BOCIIPUHUMAIH Kak 3a00-
JIEBaHHE yXa ¥ MMOCEIIaIN Bpadya-0TOIapHUHIOJIOTa.

Kak otmeuaror aBTOpHI [6], MAaTONOTHYECKHUE IBIKE-
Husg BHYC napymaioT B3aMMOOTHOLLEHUSI MEIUaIbHOU
KPBUTOBHUIHOW MBIIIIIBI M MBIIIIEI HAIPATAFOIIEH MSTKOE
He0o, KOTOpasi aHaTOMUYECKH TECHO CBsI3aHA C MBIIIIECH
Hanpsratorieli 0apabaHHYI HEPEroHKY B 001acTH MpH-
KperuieHnsi K xpsmeBoil yactu EBcraxumeBoii TpyOsl. B
pe3yibTare pa3BUBACTCS OJIOK ATOW MBIMIIBI. JTO CO3/a-
€T KapTUHY OTPaHWYCHHS TOABIKHOCTH OapabaHHOU I1e-
PETIOHKH, YTO MOXET BBI3BaTh OIIYIICHUE 3aJI0KEHHOCTH
yXa, THIIEpP- WM THII0AKYy3HIO.

OTnenpHble CUMIITOMBI KOXJICOBECTHOYISIPHBIX Hapy-
eHni oTMedanu B 1-# rpyme B cpenaem y 67% pecrion-
JIEHTOB: YYBCTBO 3aJIO)KEHHOCTH B yXe€, TOJOBHYIO 0OJb,
YYBCTBO TMPHIIUBA KPOBHU MPH HAKJIOHE TOJIOBBI, TOJIOBO-
Kpy)KeHHe MpH (prU3nYecKux Harpy3Kax U CUTYalHsX, BbI-
3BIBAIOIINX YKauyMBaHUE, Pa3APaKUTEIBLHOCTb, UyBCTBO
MOKAJIbIBAHMSI, IMOIIUITBIBAHUSI B SI3bIKE IOCIIE BBICOKOM
JKeBaTEIbHON HAarpy3KH, C’)KaTHe M CKPEXeT 3yOOB B CH-
Tyaruu crpecca. OTMEUEHHBIE CHMITTOMEI BO 2-i TpyTIIe
CTYACHTOB ¢ (PU3HOJIOTUUECKON OKKIIO3MEH He HaOIroaa-
JIUCh.

[Tonyuensl

W TPOAaHAIM3UPOBAHBI XaPAKTEPUCTHKHU
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aMIUTUTYTHO-BPEMEHHBIX MapaMeTPOB OCHOBHBIX KOMIIO-
HEHTOB TPUT€MHHAJIBHBIX COMaTOCEHCOPHBIX BBI3BAHHBIX
MOTEHIIMAJIOB B TPyIIIE ¢ (PU3HNOIOTUIECKON OKKITFO3UEH 1
B TPYIIIIE PECIIOHACHTOB C JAUCTAILHON OKKItO3ueH. OT-
MEUaJIOCh JOCTOBEPHOE MOBBILICHUE JATEHTHOTO NIEPHOoAa
IIPY CTUMYJISILMH CJIEBa U CIIpaBa 11t KoOMIOHEHTOB N 14 u
P23 (p<0,05). AHanu3 aMIIATyabl OCHOBHBIX KOMITOHEH-
ToB TCBII BBISIBH TEHSHIMIO K ITOBBIIICHUIO aMILTUTY-
161 N14 u P23 mpu cTUMymSIUH TakXke, Kak cleBa, Tak u
cnpasa (y 41% manueHTOB), OJHAKO, B IIEJIOM IO TPYTI-
T1e 3T U3MEeHEeHHs OBbLIH HeocToBepHBI (cM. Tabmuma 1).

Tabnuua 1.

MokasaTenn TCBM — naTeHTHbIN nepuog (cnesa v cnpa-
Ba) M amnanTyga (cnesa v cnpasa) B 1-i 1 2-i4 rpynnax pe-
CMOHAEHTOB; B NPaBoOM cTonbue npuseaeHbl HOPMATUB-
Hble JaHHbIE;

naeri:'\gf_rpb' 1-a rpynna 2-a rpynna Hopma

NN N1n, mc 8,2+1,2* 5,6%0,7 5,0-7,0

NN N1n, mc 8,4+1,1* 5,7+0,4 5,0-7,0

NN P1n, mc 13,5+1,8* 8,80,8 8,3-10,5
NN P1n, mc 12,7+1,7* 9,7+0,9 8,3-10,5
NN N2n, mc 15, 940,8 12411 10,9-15,7
NN N2n, mc 16, 5+0,9 12+1,3 10,9-15,7
P1-N1n, mKB 2,840,7 1,940,7 1,12-2,7
P1-N1n, mkB 2,7+0,6 1,840,8 1,12-2,7
N1-P2n, mKB 3,5+0,9 2,8+1,1 1,19-3,45
N1-P2n, mkB 3,4+0,8 2,9+1,4 1,19-3,45

MNpumeyaHue: * — cTaTUCTUYECKM 3HauyMmble (p<0,05)

pasnuuma mexay 1-i v 2-i rpynnoi.

ITomydens! 3HAYMMBIE KOPPEISIIIANA MEX/Ty BBIPaXKEHHO-
cTeio 0onn 1o mkane BAIIl 1 JaTeHTHBIM TIEPHOIOM TIO
napamerpaMm TCBII, cBUAETENBCTBYIOIMMUX O HAPACTAHUU
aKTHBalMK B cucteme II—ii BeTBHM TpoiiHM4HOrO HEpBa (T
=-10,52, p<0,05).YkopoueHHUE JIATCHTHBIX TEPHOIOB KOM-
norentoB TBII cBuaeTe bCTByeT 00 aKTHBALIMOHHBIX H3-
MCHCHHSX B CHCTEME TPOWHWIHOTO HEpBa MPH JUCHYHK-
muu BHUC.

Tax xKaKk U3BECTHO, YTO KOXJIEOBECTHOYISIpHBIC (heHOMe-
HBbI MOTYT OBITh BBI3BaHBI HAPYIICHUSIMHU (DYyHKIHH 3y00-
YEJIFOCTHOTO arapara /iy KeBaTeJIbHbIMU O(aciiuaib-
HBIM CHHJIPOMOM, B TOM YHUCJIE CBSI3aHHBIM C 00JIeBOM TUC-
dynakueit BHUC, mpoananu3upoBaHbl KOPPETAIIAN MEXK-
Iy WHTEHCHBHOCTBIO OOJHM pa3HOW Jokanu3anuu (B Oa-
J1aX) U BBIPAKEHHOCTHIO KOXJIEOBECTHOYIISIPHBIX HapyIIle-
HUH (B Oajyuiax) W IMOJIyYEHbI 3HAYUMbIC KOPPEISAIUU 10
Cmoupmeny (1=0,57, p<0,05).

Amnanus naaapix ACBII nokazan (Tabnuna 2), 9to rpym-
Ta C TUCTATLHON OKKIIIO3WeH 3yOHBIX PSIIOB M (PU3HOJIO-
THYECKON OKKIIO3MEH UMEIOT psif oTianuuid. [lapamerpsl
ACBII no3BoASIOT OLEHUTh COCTOSIHUE CITyXOBOTO HEpBa
U CTBOJIOBBIX CIIYXOBBIX SIJIEP U CYIUTh O 3aMHTEPECOBAH-
HOCTH B IIATOJIOTMYECKOM Mpoliecce WU AUCHYHKIIH pa3-

JUYHBIX YPOBHEH MO3roBOT0 cTBOJNIA. OOBIYHO aHATM3HUPY-
10T aMIUTUTYJHO-BPEMEHHBIE XapaKTepUCTUKH |-V MHKOB
ACBII. Ilpoucxoxnenne | maka ACBII cBs3pIBaIOT C Te-
Hepaluen OTBETOB B YINTKE M HepBe, Il nmuka B koxieap-
HOM djpe, Il nuka B TpamenueBUAHOM Tele, Aapax BepX-
Hel onuBbl, [V nHKa B sigpax JIaTepalibHOM TN, BEpXHE-
OJIMBApHOTO KOMILIEKca, V MHKa B HKHAX OyropKax ueT-
Bepoxoimus, VI nmuka B MeIMaabHOM KOJIEHYATOM TeJle U
VII nuka B TUCTAIBHON YaCTH CIIYXOBOM pajuanuu. AHa-
nu3 VI u VII nukoB ACBII penko B HayuHBIX U KIIMHHUYE-
CKHX JJaHHBIX MIPAKTHKE B CBSI3U C UX BBIPAKEHHOM BapHa-
OenbpHOCTRIO [6, 7].

Amnanus JIII mokasan, uto B 1-if rpymie BBISBIEHBI CTa-
TUCTUYECKH 3HauMMble pasinuus JIIT kommnonenTos I, 111
1 Y nuKa N0 CPaBHEHUIO C KOHTPOJBHOM TPYMIIOH, YTO
MOYKET pPAacCMaTpUBaThCS KaK THIIEPAKTHBHOCTH CTBO-
JIOBBIX CTPYKTYp. BeposTHO, 3TH mpouecchl SBISIOTCS
CIJIC/ICTBUEM CHIDKCHHUSI KOHTPOJIS TepUPEepHUECKUX TPO-
[IECCOB B pE3yNbTaTe IMOBBIINICHHON BO30YINMOCTH IOJ-
KOPKOBBIX CTPYKTYP M HapyIIEHUEM MOIYJISILIMA KOPKOBO-
MTOJKOPKOBBIX B3aHMOOTHOIIEHHH.

Tabnnua 2

JlaTeHTHbIN nepuoa, amMnauTyAa NUKOB U MENKMUKOBbIE
nHTepBanbl ACBI B rpynne pecnoHAEeHTOB C AUCTa/IbHOM
OKKto3mnen (1-a rp.) n dp1smMonormyeckom okkaosnen (2-a

rp.)

JNlaTeHTHbIW nepuog nukos ACBI (mc)

lpynna | 1] 1] \Y
1-arp. | 1,48£0,08* 2,63+0,1 3,4+0,09* 5,31+0,1*
2-arp. | 1,620,1 | 2,74%0,1 3,82+0,1 5,67+0,2
p* p<0,05 p<0,01 p<0,05
AmnanTyga nukos ACBI (MKB)
lpynna | 1l 1l Vv
1-arp. 0,5+0,19 0,25+0,17 0,25+0,15 0,47+0,19
2-arp. | 0,410,18 | 0,23+0,14 0,24+0,12 0,49+0,2
Mesnukosble HTepBaabl ACBI (mc)
lpynna I-111 I-Y -y
1-arp. | 2,18t0,2 | 4,13+0,16 | 1,92t0,15
2-arp. | 2,22+0,15 | 4,09+0,19 1,85+0,14

MpumeyaHue: p* — cTaTUCTMYECKAA 3HAYMMOCTb Pasfu-
ynin mexay 1-n vn 2-i rpynnamm

Kak BHIHO, aHAaTU3 MEXITUKOBBIX WHTEPBAJOB HE BbIA-
BHJI OTJIIMYMI OT HOPMBI, TaK)Ke HE 00HAPYKEHO 3HAYMMBIX
pa3IuyuMii cipaBa u ciieBa.

Kak npaBuito, yninHEeHHE JaTeHTHOCTH U MEKITUKOBBIX
untepBaioB ACBII o3navuaet nemMuenMHU3UPYOLUN Ipo-
LIECC CO CHIYKEHHEM CKOPOCTH MPOBEIEHUS HEPBHOTO M-
yJbca, a CHUKEHNE aMIUTUTY/Ibl — KaK aKCOHAJIbHBIE Ha-
pymenust [7]. B Hamem wnccienoBaHWM TaKUX H3MEHe-
HUH HE PETUCTPUPOBAIIH, a HAOIIOIaJIH, HAIIPOTUB, CTATH-
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CTHUYECKH 3HAUYUMbIEC YMEHBIICHHS JATEHTHBIX MEPUOOB,
YTO yKa3blBaeT Ha IMOBHIIICHHYIO BO30yAMMOCTh HECTIEll-
H(PUYECKUX CTPYKTYp CTBOJA MO3ra Ha MEIyJUIO-TIOHTO-
Me3eHIe(aaTbHOM YPOBHE 110 CPaBHEHHIO C TPYIIION KOH-
TPOJIS.

[IpoBeneH KOPPENSIMOHHBIA aHATN3 MEXIY BBIpaXKEeH-
HOCTBIO PAa3JIUYHBIX CHMIITOMOB B 0ajiaX U pa3IHYHBIMU
napamerpamu ACBIIL. [Tomy4deHbl cTaTUCTUYECKU 3HAYU-
MbI€ JaHHbIE I TTapaMeTpa OLEHKH 00NN U ee Uuppaju-
aruu (Iest, HIDKHSS 9eTFOCTh, JIOMAaTKa, OKOJIOYIITHAs 00-
JIACTh IO IIKajie OIeHKH B OajuiaXx) U yMEHBIIICHHEM Jia-
tenTHoro nepuona Il u Y kommonenra ACBII (r=— 0,58,
p<0,05).

[Ipeobnaganne cUMMaru4eckod HEPBHOW CHUCTEMBI
OBUTO BBISIBIIEHO 10 MHTETPATHLHOMY ITOKA3aTelio, BKITIO-
qaromeMy BereTarwBHBIM wHACKC Kepmo (16, 3+1,2 —
1-1 rpymma, 0,5+2,5 —2-s rpynma), moKas3areid B OpTo-
crarnyeckoit mpode (poct UCC nHa 21,329 yu./muH.
— 1-g rpymm, poct YCC — nHa 9,14+2,4 yn./muH.), naH-
Hble ompocHHka A.M. BeiliHana ompeneneHne Berera-
TUBHOH nuchyakmun (45,2+3,7 — 1-1 Tpymnma mo cpas-
HeHuto ¢ 19,842,4 — koHTpONBbHAs rpynma). Bo3mMoxHO,
HanpsDKeHHE, TOBBIIIEHHAs aKTUBAIUs, CTPECC Y HCIIbI-
TyeMbIX 1-i TPyNIbI CBA3aH C UX MPUBBIYKON HAmNpsraTh
IUIeYH, C)KUMATh, CKPEeKETaTh 3y0aMu HOUbIO. Y pECIOH-
neHToB ¢ 6oneort auchynkrueit BHUC u maromoruye-
CKOW OKKITIO3HMEW BBISBIICHHBIE HapyIIEHHUS B3aMMOCBS3a-
HBI C KOXJICOBECTHOYIAPHBIMU (PEHOMEHAMU 1 HapyTIIeHH-
sIMU 3BeHe addpepeHTanuy TpoHUYHOTrO HepBa. Mppaaua-
LS ¥ MUATpanys OOJIEBBIX CHHAPOMOB U3 OHUX 00JacTei
YeIOCTHO-TULIEBON O0JIACTH B IPYTHE CBSI3aHa C aHACTO-
MO3UPOBaHNEM HEPBHBIX BOJOKOH B OKOJOYITHOW 00ia-
CTH, B MHHEPBAIIMW KOTOPOH MPUHUMAIOT ydacTHe: OOIb-
oW YITHOW HEpB, Majbli 3aTbUIOYHBIA HEpB, OapadaH-
HBIH HEPB, YITHO-BUCOYHBII HEPB, y3€JI KOJIEHLA U YIITHOU
raurui [8].

Ilo mureparypueiM manueM [1, 2, 9, 10] oTrmeuaercs,
YTO MPH MUTPEHH, TOJOBHOM OONM HANpsHKEHUs, TPHUTe-
MUHAJIBHON HEBPAITHH XapaKTepHa THUIEPAKTUBHOCTH
TpUreMHUHANIBHOU cucTeMbl. Tak, aBropsl [10] mokazamnu,
YTO NPU MUTPEHHU ¢ OOJBIION UINTENBHOCTBIO 3a00JeBa-
HUS HAOJTIOIAeTCs BO30YAMMOCTh TPUTEMHUHAIILHON CHUCTE-
MbI 110 anabiM TCBIT (poct mopora pazapaxkenus u N1/
P1 ammmmryner). Beiasinernas mucyHKIHS CTBOJOBBIX
CTPYKTYp MO3Ta Y 3TUX OOJBHBIX CBUIETEIHCTBYET O Ha-
pyuieHnn (YyHKIIMA aHTHHOIIUIICTITUBHOW CUCTEMEBI Ha Cy-
MpacHMHAIbHOM YpOBHE, YTO, B CBOIO OuYepeb, CIOCO0-
CTBYET Pa3BHTHUIO OOJIEBOTO CHHApoMa. B oTnuuue ot na-
TO(PHU3HONOTMUECKUX MEXAHU3MOB, OMPEACISIIONUX BbI-
00p IPEUMYTIIECTBEHHOI CTOPOHBI OOIH ITPU MUTPEHU [4,
9], B maHHOM HCCeIoOBaHUN ObUTH OOHApYKEHBI TIOKa3a-
T€JH, CTAaTUCTUYECKUE 3HAUMMO HE OTIMYAIOLINECS CIpa-
Ba U CIIeBa, YTO KOHCTAaTUPYyET 00Ilee MOBBIIICHUE BO30Y-
JUMOCTH TPUTEMHUHAIBHOM CHCTEMBI, aCCOLIMMPOBAHHOM €
paHHMMH nTpu3HaKamu OoneBoit nuchynkunn BHUC, gro
CBUJETEIBCTBYET, BEPOATHO, O HAUYaJbHON CTAJANH Pa3BH-
TUU 3200JIEBaHUS Y MCCIIEIOBAHHOTO KOHTHHTEHTA JIUI] C

MUCTATHHOW OKKITtO3ueH B Bo3pacte 18-21 roma. Ilomy-
YEeHHbIC PEe3YJIBTAThl IPE/IOIaraeTcsi UCIOIb30BaTh IS
(hyHKIMOHABEHOUW TU(GEepeHITHaNTBHON TUATHOCTHKY Ta-
KHX CTOMaToJIOTMYECKUX 3a00JIeBaHMM, KaK OoJieBasi Auc-
¢ynkuust BHUC, aHoManuu OKKIIIO3MH, COMPOBOXKIAI0-
recst 00JIEBBIM CHHIPOMOM.

BriBoabl

1. Ucnonb3oBanue anmnapara «Bio JVA» 1mo3Bonuio Bel-
sBUTHh aHomanuu BHYC B rpynne ¢ nucTanbHOM OKKITIO-
suei y 100% nur, cpei KOTOPhIX OOJBIIUHCTBO COCTAB-
JISIM JIMLA CO CMEILIEHUEM CYCTAaBHOI'O JINCKA C PEIO3ULU-
eil u Toipko y 18% oT o0Iero uncia marueHToB ¢ JFc-
TaJbHON OKKIIIO3UEH BBISBHUIM JIET€HEPATUBHBIE U3MEHE-
HUS B CYCTaBe.

2. Ucnonp3oBanue anmapara Bio JVA mo3Bonuno BbI-
SBISTH (QyHKIMOHAbHBIC HapyieHus B BHUC, kotopeie
KOPPEJIUPYIOT ¢ HEUPOPHU3HOIOTHUECKUMHE MTOKA3aTeISIMH
(hyHKITMOHATBHBIX U3MEHEHNN B compshkeHHBIX ¢ BHUC
(DU3UOIOTHYECKUMHU CUCTEMaMH.

3. Ilony4eHbl CTAaTUCTUYECKN 3HAYMMBIE PA3INUMs Jia-
TeHTHbIX nepronoB I, III 1 Y KOMIIOHEHTOB IIMKa aKyCTu-
YECKUX CTBOJIOBBIX BBI3BAaHHBIX MOTEHIIMAJIOB IO CpaBHe-
HUIO C KOHTPOJIBHOW I'PYNION, 4TO O3HAYaeT rUIIeppeaK-
TUBHOCTB CTBOJIOBBIX CTPYKTYp, UTO CBSI3aHO C aKTHUBAIH-
el cuMIaTHYecKOl HEPBHOM CHUCTEMBI B rpymie ¢ 0oe-
Boit muchynkueir BHUC o cpaBHEHUIO ¢ KOHTPOJIBHOM
IPYIIION.

4. ITo manubm uccnenosanus TCBII o6HapykeHo cra-
TUCTUYECKH 3HAYMMOE YMEHBIIECHHUE JIATCHTHBIX IIEpH-
OZIOB IIHKOB, YTO yKa3blBaeT HA IOBBILICHHYIO BO30YIH-
MOCTh HecCHeUU(PHUUECKUX CTPYKTYp CTBOJIA IO CpaBHE-
HUIO C TPYNIIOH KOHTPOJISL.
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Abstract. One of the most common causes of chronic
pain in the facial region, including in the trigeminal
nerve link, which is not associated with dental diseases,
is pain dysfunction of the temporomandibular joint.
At the same time, there is evidence in the literature that
there are relationships between pain dysfunction of the
temporomandibular joint, abnormal occlusion, cervical-
muscular tonic phenomena, postural disorders, dysfunction
of the Autonomous nervous system and cochleovestibular
manifestations. At the same time, neurophysiological
indicators of functional disorders in the maxillofacial
region and intersystem interactions in pain dysfunction of
the temporomandibular joint are insufficiently studied.

Goal. The aim of the work is to evaluate the
neurophysiological features of trigeminal afferentation
in terms of trigeminal somatosensory evoked potentials
(TSWP) and the auditory conducting system of the brain
in terms of acoustic stem evoked potentials (ASVP) in
distal occlusion of the dentition with pain dysfunction of
the temporomandibular joint (TMJ) in comparison with
physiological occlusion in students 18-21 years old.

Material and methods. The main study included 41
students with distal occlusion (21 girls and 20 boys),
(grade I Engl, symmetrically right and left in 14 people,
and grade II Engl on the left and grade I on the right in
12 people, grade I on the left and grade II on the right
in 15 people). All respondents with distal occlusion and
who were practically healthy signed an informed consent
to participate in the study. We used complex orthodontic
methods of examination, subjective degree of severity and
intensity of pain in the TMJ, assessment of the Autonomous
nervous system (samples and tests), and neurophysiological
methods for assessing TSVP and ASVP.

Results. Significant differences in ASEP parameters were
found in the group of respondents with distal occlusion
in the form of a decrease in the latency period of peak
I, III, and V compared to physiological occlusion, that
correlated with the subjective assessment (in points) of
cochleovestibular disorders. According to the TSVP study,
a decrease in the duration of latent periods was found,
which indicates an increased excitability of non-specific
brain stem structures at the medullo-ponto-mesencephalic
level compared to the control group.

Conclusions. The results obtained are supposed to be
used for differential diagnostics, including such dental

diseases as TMJ pain dysfunction, occlusion abnormalities
accompanied by pain syndrome. Additional functional
diagnostics of multi-modal VP of the brain (acoustic
evoked potentials, trigeminal evoked potentials) can be
performed in conjunction with indicators of autonomic
nervous system dysfunction, with parameters of severity
of clinical symptoms of cochleovestibular disorders,
musculoskeletal dysfunction the maxillofacial area, with
indicators of pain, which will determine the tactics and
effectiveness of subsequent treatment.

Keyword: short-latency acoustic stem evoked
potentials, trigeminal somatosensory evoked potentials,
temporomandibular joint, distal occlusion
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As is known, the nuclei of the trigeminal complex are
associated with the cochlear complex [1]. A number of
scientific papers consider the Central mechanisms of
regulation and features of changes in afferent systems of the
brain in violation of the functions of the trigeminal nerve
[2]. One of the most common causes of chronic pain in the
facial region, including in the trigeminal nerve link, which
is not associated with dental diseases, is pain dysfunction
of the temporomandibular joint (PDTMJ) [3,4]. According
to 10 international classification of diseases, the main
diagnostic criteria for BDNF include spontaneous pain
in the trigger points of the chewing muscles, excessive
mobility of the lower jaw and clicking in the TMJ. Hearing
loss, noise in the ear, pain inside or radiating to nearby
areas near the ear, dizziness and headaches are mentioned
as possible signs of the syndrome [3].
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Purpose of the research

The aim of the work was to identify differences in the
features of trigeminal afferentation in the link of the 3rd
branch of the trigeminal nerve in terms of trigeminal
somatosensory evoked potentials and the auditory
conducting system of the brain in terms of acoustic stem
evoked potentials in distal occlusion with the TMJ pain
dysfunction of the dentition compared to physiological
occlusion in students aged 18-21.

Subject and methods

In this work, an orthodontic examination was performed
on56studentsaged 18to21 years, of which 48 students were
found to have various types of occlusion abnormalities, and
8 students who had not previously received orthodontic
treatment were found to have a physiological occlusion.
The main study included 41 students with distal occlusion
(21 girls and 20 boys), (grade II Engl, symmetrically right
and left in 14 people, and grade II Engl on the left and
grade I on the right in 12 people, grade I on the left and
grade II on the right in 15 people). All respondents with
distal occlusion and who were practically healthy signed
an informed consent to participate in the study.

To obtain unbiased data the study applied diagnostic
methods: clinical (survey, inspection of the face, oral cavity,
clinical functional test), the study of the functional occlusal
contacts index of dysfunction of the temporomandibular
joint; orthopantomography was performed according to
standard methods on the orthopantomograph Avantex
DC; topographic and anatomical peculiarities of the skull
structure was studied by teleroentgenograms of the head in
lateral projection, according to the standard method using
the apparatus «of Ortie-10». TRG in the lateral projection
was analyzed according to the method proposed at the
Department of orthodontics and children's prosthetics of
MGMSU.

To assess the joint lesion, a computer-based
electrovibrography device for TMJ «Bio JVA» (Bio
Research, USA) was used. Articular vibrations were
registered by 2 piezoelectric sensors (accelerometers)
located in sensor cases, which were applied to the skin in
the TMJ area. The device allows you to quickly collect data,
process it, and display it with mathematical conversion
on a PC or laptop. The recording was performed for 10
seconds simultaneously with the right and left TMJ.

Pain indicators were evaluated: the subjective degree of
severity of the intensity of pain in the TMJ using a Visual
Analog Scale (VAS) in points: 1) in the course of the
trigeminal nerve, 2) headache, 3) pain in the TMJ, 4) in the
lower jaw, 5) radiating in the neck and shoulder. Vegetative
symptoms (dysfunction of the autonomic nervous system)
and cochleovestibular symptoms were also analyzed. In
case of vestibular irritations, the symptoms of dizziness,
nausea, the illusion of swinging, paleness, and a feeling
of warmth were taken into account. The predominance
of the tone of the sympathetic or parasympathetic system
was determined by an integral indicator, including the

autonomic index of Kerdo, indicators in the orthostatic
test, and data from the A. M. Wayne’s questionnaire for
determining autonomic dysfunction.

Trigeminal somatosensory evoked potentials (TSEP)
were registered on the neuro-MVP device of the
Neurosoftcompany.  Electrocutaneous  stimuli  were
applied with rectangular current pulses. Stimulating
electrodes were placed at the exit points of the mandibular
nerve (III branch of the trigeminal nerve). The intensity
of stimulation was 1.5-2 times higher than the sensitive
threshold, but no more than 10 mA, and averaged 70%
of the pain threshold. The study of TSEP in patients of
two groups was performed using leads C5, C6 with a
reference electrode in the Fpz. When registering early
(short-latency) TSVPS, averaging was performed over
64 implementations, with an analysis epoch of 200 MS,
the bandwidth of the neurotransmitter amplifiers was 5.3-
1000 Hz. To compensate for the artefact of irritation, the
polarity of the stimuli was changed after half of the stimuli
were presented.

Registration of bioelectric activity of the auditory
conducting system of the brain in response to sound
stimuli-acoustic brain-stem evoked potentials (ABEP)
— was performed on the Neuro-MVP device (Neurosoft,
Russia). Registration of ABEP was performed with
sequential stimulation with short sound clicks of each
ear separately. The duration of stimulation was 0.1 MS,
the intensity was 70 dB above the hearing threshold, the
frequency was 10 Hz, and the number of averaging was
4000. The active electrodes were located on the mastoid
processes, the reference electrode on the vertex (Cz), and
the ground electrode in the forehead (Fpz). When analyzing
the results, we evaluated the amplitude and latency period
of the I-Y components, as well as the peak intervals (I-111,
I-V, 111-V) [5].

Statistical data processing was performed using
the program Statistica — 10.0. To assess the statistical
significance of differences in 2 groups, the nonparametric
Mann-Whitney and Wilcoxon criteria were used for
the distribution of data other than normal; correlation
coefficients were determined using the student's criterion.

The results of the study and their discussion

The results of electropherogram TMJ patients with
physiological occlusion showed no pathological signs:
indicators of the digital values of «complete integral»
ranged from 2.5 to 16.2 km Pagc, the degree of maximum
opening of the mouth in the control group did not exceed
40-45 mm, the value of «integral» at a frequency above
300 Hz was the limit of 0.5-2.6 Pagc., according to the
user to the device is interpreted as a functional norm.
Clinical methods revealed TMJ abnormalities in the group
with distal occlusion only in 85% of individuals, while the
use of the « Bio JVA» device allowed us to determine the
displacement of the articular disk with reposition in all
patients of group 1, which corresponded to stages 1 and 2
of the American classification of TMJ diseases.
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In the course of the study, it was revealed that almost
all respondents of the Ist group had a non-paroxysmal
character of unexpressed pain along the 3rd branch of
the trigeminal nerve, which did not have an exact border.
53% of respondents from group 1 registered complaints
of periodic headaches. In group 1, 82% of respondents
reported periodic pulling pains (on a VAS scale 4.7+1.9
points) in the TMJ area, giving to the cheek area, and the
car area. 41% of respondents noted a click that occurs
during meals and during various movements of the lower
jaw, 17% noted pain in the TMJ without clicks. In 29%,
unexpressed TMJ pain radiated to the lower jaw area when
chewing nuts and hard food. 5% of the 1st group of the
study noted the presence of pain in the neck and shoulder
area with high muscle load. Almost all patients periodically
experienced an increase in unpleasant sensations when
chewing. The presence of vegetative changes in the form
of increased sweating and pallor of the skin was noted in
24% of the 1st group. Most of the respondents had painful
muscle trigger points, the most frequent location was in
the area of the chewing and temporal muscles.

Noise and sometimes cracking in the joint, which was
confirmed by palpation, was noted by 76% of patients
from group 1. Restriction in the opening of the mouth,
trism was found in 68% of the respondents of the 1st
group. All group 1 respondents were found (according
to « Bio JVA») to have undetected signs of damage to
the temporomandibular joint and pain (there were no
significant violations of the bone structure — arthrosis,
only 18% had degenerative changes).

Atthe same time, many respondents had pain dysfunction
of the joint on both sides, despite the difference in the class
of Engle on the right and left in 78% of respondents. A
characteristic feature was also the presence of periodic
pulling pains in the parotid region in 67%, which
respondents perceived as an ear disease and visited an
otolaryngologist.

According to the authors [6], pathological movements
of the TMJ violate the relationship of the medial pterygoid
muscle and the muscle straining the soft palate, which is
anatomically closely related to the muscle straining the
eardrum in the area of attachment to the cartilage part of
the Eustachian tube. As a result, a block of this muscle
develops. This creates a picture of limited mobility of the
eardrum, which can cause a feeling of congestion of the
ear, hyper-or hypoacusia.

Individual symptoms of cochleovestibular disorders
were observed in group 1 in an average of 67% of
respondents: a feeling of congestion in the ear, headache,
a feeling of blood rush when the head is tilted, dizziness
during physical exertion and situations that cause motion
sickness, irritability, tingling, tingling in the tongue after
a high chewing load, clenching and gnashing of teeth
in a stressful situation. The marked symptoms were not
observed in the 2nd group of students with physiological
occlusion.

The characteristics of the amplitude-time parameters of

the main components of trigeminal somatosensory evoked
potentials in the group with physiological occlusion and
in the group of respondents with distal occlusion were
obtained and analyzed. There was a significant increase
in the latency period during left and right stimulation for
N14 and P23 components (p<0.05). The analysis of the
amplitude of the main components of TSEP revealed a
tendency to increase the amplitude of N14 and P23 when
stimulated both on the left and on the right (in 41% of
patients), however, these changes were not reliable in the
group as a whole (see Table 1).

Table 1

TSEP indicators-latent period (on the left and on the right)
and amplitude (on the left and on the right) in the 1st
and 2nd groups of respondents; in the right column are
normative data

TSEP indicators 1-st group 2-d group Control group
LP N1l, ms 8.2+1.2* 5.6x0.7 5.0-7.0
LP N1r, ms 8.4+1.1* 5.710.4 5.0-7.0
NN P1l, ms 13.5+1.8* 8.8+0.8 8.3-10.5
NN P1lr, ms 12.7+1.7* 9.7+0.9 8.3-10.5
NN N2I, ms 15.9+0.8 12+1.1 10.9-15.7
JIN N2r, ms 16.5+0.9 12+1.3 10.9-15.7
P1-N1l, mkV 2.8+0.7 1.9+0.7 1.12-2.7
P1-N1r, mkV 2.740.6 1.840.8 1.12-2.7
N1-P2l, mkV 3.5£0.9 2.8+1.1 1.19-3.45
N1-P2r, mkV 3.4+0.8 2914 1.19-3.45

Note: * — statistically significant (p<0.05) differences
between group 1 and group 2.

Significant correlations were obtained between the
severity of pain on the VAS scale and the latent period for
the parameters of TSEP, indicating an increase in activation
in the system of the II branch of the trigeminal nerve ( r
=—10.52, p<0.05). Shortening of the latent periods of TVP
components indicates activation changes in the trigeminal
nerve system in TMJ dysfunction.

Since it is known that cochleovestibular phenomena
can be caused by violations of the functions of the dental
apparatus and/or chewing myofascial syndrome, including
those associated with TMJ pain dysfunction, correlations
between the intensity of pain of different localization (in
points) and the severity of cochleovestibular disorders (in
points) were analyzed and significant correlations were
obtained for Spearman (r=0.57, p<0.05).

Analysis of the ABEP data showed (Table 2) that
the group with distal occlusion of the dentition and
physiological occlusion have a number of differences.
ABEP parameters allow us to assess the state of the
auditory nerve and auditory stem nuclei and to judge
the interest in the pathological process or dysfunction of
different levels of the brain stem. Usually, the amplitude-
time characteristics of the I-V peaks of the ABEP are
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analyzed. The origin of the I peak ABEP is associated with
the generation of responses in the cochlea and the nerve,
peak II in the cochlear nucleus, peak III in the trapezoid
body, nuclei of the upper olive, peak IV in the nuclei of
the lateral loops, varnaliving complex V peak in the lower
tubercles of the corpora quadrigemina, VI peak in the
medial geniculate body and the VII peak in the distal part
of the auditory radiation. Analysis of the VI and VII peaks
of ABEP is rare in scientific and clinical data in practice
due to their pronounced variability [5, 7].

The LP analysis showed that in group 1 there were
statistically significant differences in the LP components of
the [, IIT and Y peaks compared to the control group, which
can be considered as hyperactivity of the stem structures.
These processes are probably the result of reduced control
of peripheral processes as a result of increased excitability
of subcortical structures and impaired modulation of
cortical-subcortical relationships.

Table 2

Latency period, peak amplitude and peak-to-peak
intervals of in the group of responses with distal occlusion
(1-st gr.) and physiological occlusion (2-nd gr.).

ABEP peak latency period (ms)

Groups | 1] 1] \%
1-stgr. | 1.48+0.08* 2.63+0.1 3.4+0.09* 5.31+0.1*
2-nd gr. 1.6240.1 2.7410.1 3.8210.1 5.67+0.2
p* p<0.05 p<0.01 p<0.05
Amplitude of ABEP peaks (mk V)
Groups | Il 1 \Y
1-stgr. 0.5+0.19 0.25+0.17 0.25+0.15 0.4740.19
2-nd gr. 0.4+0.18 0.23+0.14 0.24+0.12 0.49+0.2
Peak-to-peak ABEP intervals (ms)
Groups I-111 Y -y
1-stgr. 2.18+0.2 4.13+0.16 1.92+0.15
2-nd gr. 2.22+0.15 | 4.09+0.19 1.85+0.14
p*

Note: p* — statistical significance of differences between
groups 1 and 2

As you can see, the analysis of peak intervals did not
reveal any differences from the norm, and there were no
significant differences on the right and left.

As a rule, the lengthening of the latency and inter-peak
intervals of ABEP means a demyelinating process with a
decrease in the speed of the nerve impulse, and a decrease
in the amplitude - as axonal disorders [7]. In our study,
such changes were not registered, but, on the contrary,
statistically significant decreases in latent periods were
observed, which indicates an increased excitability of
non-specific brain stem structures at the medullo-ponto-
mesencephalic level compared to the control group.

A correlation analysis was performed between the

severity of various symptoms in points and various
parameters of ABEP. Statistically significant data were
obtained for the parameter of pain assessment and its
irradiation (neck, lower jaw, scapula, parotid region on the
score scale) and the decrease in the latent period of the III
and Y components of the ABEP (r=-0.58, p<0.05).

The predominance of the sympathetic nervous system
was revealed by an integral indicator including the
vegetative index of Kerdo (16,3+1,2 — 1-1 am a group,
0,5£2,5 — 2 group 1), indicators in the orthostatic test
(heart rate growth by 21.3£2.9 beats / min. — 1 group,
heart rate growth — by 9.142.4 beats / min.), data from
the A. M. Wein questionnaire for the determination of
autonomic dysfunction (45, 2+3,7 — 1 group compared
to 19.842.4 — control group) . Perhaps, tension, increased
activation, stress in group 1 subjects is associated with
their habit of straining their shoulders, squeezing, grinding
their teeth at night. In respondents with pain dysfunction
of the TMJ and pathological occlusion, the detected
disorders are related to cochleovestibularphenomena
and violations of the trigeminal nerve afferentation link.
Irradiation and migration of pain syndromes from one area
of the maxillofacial region to another is associated with
anastomosis of nerve fibers in the parotid region, in which
innervation is involved: the large ear nerve, the small
occipital nerve, the tympanic nerve, the ear-temporal
nerve, the knee node and the ear ganglion [8].

According to the literature data [1, 2, 9, 10], it is noted
that in migraine, tension headache, trigeminal neuralgia,
hyperactivity of the trigeminal system is characteristic.
Thus, the authors [10] showed that in migraines with a long
duration of the disease, the excitability of the trigeminal
system is observed according to TSEP data (an increase
in the threshold of irritation and N1/P1 amplitude). The
revealed dysfunction of brain stem structures in these
patients indicates a violation of the function of the
antinociceptive system at the supraspinal level, which in
turn contributes to the development of pain syndrome.
In contrast to the pathophysiological mechanisms that
determine the choice of the predominant side of pain in
migraine [4, 9], this study found indicators that do not
significantly differ from the right and left, which indicates
a General increase in the excitability of the trigeminal
system associated with early signs of TMJ dysfunction,
which probably indicates the initial stage of disease
development in the studied population of individuals with
distal occlusion aged 18-21 years. The obtained results are
supposed to be used for functional differential diagnostics
of such dental diseases as TMJ pain dysfunction, occlusion
abnormalities accompanied by pain syndrome.

Conclusions

1. The use of the «Bio JVA» device made it possible to
detect TMJ abnormalities in the group with distal occlusion
in 100% of individuals, among which the majority were
persons with dislocated articular disk with reposition,
and only 18% of the total number of patients with distal
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occlusion revealed degenerative changes in the joint.

2. The use of the «Bio JVA» device allowed us to
identify functional disorders in the TMJ that correlate with
neurophysiological indicators of functional changes in the
physiological systems associated with the TMJ.

3. Statistically significant differences were Obtained
in the latent periods I, Il and Y of the peak components
of acoustic stem evoked potentials in comparison with
the control group, which means hyperreactivity of stem
structures, which is associated with activation of the
sympathetic nervous system in the group with TMJ pain
dysfunction compared to the control group.

4. According to the TSEP study, a statistically significant
decrease in latent peak periods was found, which indicates
an increased excitability of non-specific trunk structures in
comparison with the control group.
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