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llpuMeHeHMe OpPTOAOHTUYECKUX MUKPOUMIIAHTaTOB
C LeJibl0 KOPPeKL MU AUCTANIbHOr0 COOTHOLIEHUS
3y6HbIX papoB

N.K. LWeBueHko, P.A. ®asees

CeBepo-3anapHblii rocyaapCcTBeHHbIN MeAULMHCKUI yHuBepcuTeT UM. U.U. MeunmnkoBa, CankT-leTepbypr, Poccus

AHHOTALNA

AxTtyanbHocTb. AHOManus AMCTanbHOr0 COOTHOLLEHNS 3yBHbIX PALOB ABNSETCA OJHOM M3 CaMblX PacmpoCcTPaHEeHHbIX NaTo-
norui npukyca. OpTOAOHTUYECKME MUKPOUMINIAHTaTbl KaK METOL, OMopbl CTAHOBATCS OJHWUM U3 CaMblX PacnpoCTPaHEHHbIX
npucnocobneHni, KoTopble MOryT BbITb YCTAHOBMEHbI B pa3iinyHble 061acTy 3y004eoCTHON CUCTEMBI.

Lienb. AHann3 coBpeMeHHbIX IMTEPaTYPHbIX UCTOYHWUKOB, OCBELLAIOLLMX NPUMEHEHME Pa3NIMYHBIX BULOB MUKPOMUMIIAHTATOB,
a TaKkKe QaKTopOoB, BUAIOLLMX Ha UX CTAaBUNBHOCTb NPYU NIEHEHUN AUCTabHOrO COOTHOLLIEHMS 3yBHbIX PAAOB.

Matepuanbl U MeToAbl. [poaHanu3npoBaHbl NyBAMKaLMK 0TEHECTBEHHBIX U 3apybeXHbIX aBTOPOB, 0TobpaHHble Ans 063opa
B 0asax AaHHbIX eLibrary u PubMed. W3yyeHo 35 nntepaTypHbIX MCTOYHMKOB CPOKOM AaBHOCTU He Gonee 8 ner.
Pe3ynbtathl. CobpaHbl M MpoaHann3vpoBaHbl JaHHble 06 0cOBeHHOCTAX CTPOEHWS BepXHEli YemoCTh, 3aBUCMMOCTM CTabuib-
HOCTU MUKPOMMIJIAHTaTa OT ero KOHCTPYKLMW, BapWuaHTax UCMPaBfieHUs AUCTaNbHOMO COOTHOLLEHUS 3YOHbIX PAOB C MOMO-
LLbK MUKPOUMMIAHTATOB.

3aknoueHue. B nutepatype onucaHbl OTAESbHbIE KITMHUYECKWE Cllydau JIeYeHNs aHOMasuu IUCTaNbHOr0 COOTHOLLIEHMS 3y0-
HbIX PSLOB, HO HET CUCTEMHOrO MOAX0AA M OTPaboTaHHOM METOAMKM JIEYEHMS C MPUMEHEHWUEM OPTOAOHTUYECKUX MUKpO-
MMNaHTaToOB Ha BEPXHEN YENCTU B pa3nuyHbX ee obnactsax. OcTaeTca pag akTyanbHbIX BOMPOCOB: KaKOBbl ONTUMAJIbHBIN
MaTepuan Ans U3roToBMEHNS U AM3aliH MUKPOUMINaHTaTa, KpUTepum onpegeneHus Hanbonee noaxoasLLMx aHaTOMUYECKUX
CTPYKTYP BEPXHEMN YeNOCTU AN GUKCALMM MUKPOUMIIAHTATOB U MHOTWE Lpyriue.

KniwoueBble cnosa: OPTOAOHTUYECKME MUKPOMMIMIAHTATLI; JieYeHWne AUCTaNIbHOro MNpuKyca; NOACKYyoBasA obnacte;
0cobeHHoCTU CTpOeHuA KOCTHOW TKaHu BGpXHEVI YencTH; Anu3aiH MUKpOUMIMJIaHTaTa.

Kak uutnposatb
LLesueHko UK., ®aneeB P.A. MpuMeHeHWe OPTOAOHTUYECKMX MUKPOWMMIIIAHTATOB C LIE/bi0 KOPPEKLMM [MCTaNbHOr0 COOTHOLLEHMS 3ybHbIX psifoB //
YHMBEpPCUTETCKAsH CTOMATONOMUS W YesioCTHO-nuLeBas xmpyprus. 2024. T. 2. N° 2. C. 57-65. DOI: https://doi.org/10.17816/uds631887

Pykonucb nonyyena: 12.05.2024 Pykonucb opno6peHa: 31.05.2024 Ony6nukoBaHa online: 18.06.2024
V-2
3KO®BEKTOP Cratba poctynHa no nmuen3vn CC BY-NC-ND 4.0 International

© 3ko-BexTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/uds631887
https://doi.org/10.17816/uds631887

58

Acta Universitatis Dentistriae
REVIEWS Vol. 2 (2) 2024 et Chirurgiae Maxillofacialis

DOI: https://doi.org/10.17816/uds631887

Use of orthodontic miniscrews to correct
the distal malocclusion
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ABSTRACT

BACKGROUND: Distal malocclusion is one of the most common malocclusion pathologies. The use of orthodontic microim-
plants for support is becoming one of the most common devices that could be fixed in different zones.

AIM: This study aimed to analyze modern literature sources covering the use of various types of microimplants and factors that
affect their stability in the treatment of distal dentition.

MATERIAL AND METHODS: Results of domestic and foreign publications extracted from eLibrary and PubMed were analyzed.
Thirty-five literary sources published no more than 8 years were studied.

RESULTS: Data on the structural features of the upper jaw, dependence of implant stability on its design, and options for cor-
recting distal malocclusion using microimplants were collected and analyzed.

CONCLUSION: The analyzed articles describe individual clinical cases of treatment of anomalies in individuals with maloc-
clusion; however, no systematic approach and proven treatment method using orthodontic microimplants in various zones
of the upper jaw have been established. Certain pressing questions remain: what is the optimal material for its manufacture,
microimplant design, and criteria in determining the most suitable anatomical structures of the upper jaw for microimplant
fixation.

Keywords: orthodontic microimplants; treatment distal malocclusion; infrazygomatic crest; features of bone of the upper
jaw; design of the microimplants.
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BBENEHUE

Yactota BCTpeYaeMoCTM [OMUCTaNbHOTO COOTHOLLEHMS
3ybHbIX pAAOB Cpeay HaceneHus coctaBnseT oT 23 fo 38 %.
CankT-lNeTepbypr 3aHMMaeT 0[jHO U3 BeflyLLMX MECT No pac-
NPOCTPaHeHHOCTH 3ToM natonorum [1]. JluampytoT no yactote
BCTPEYAEMOCTU AMCTaNbHOMO COOTHOLUEHMS 3YOHbIX PALOB
€BpOMNEeNCKYe CTPaHbl, FAe pacnpoCTPaHEHHOCTb JaHHOW aHo-
Manuu coctaeniset 33,51 % [2].

B HacToswee BpeMs annapaTypHbIM METOAOM JieueHus
AaHHOW aHOManuu MoeT ObiTb MpUMeHeHWe annapaToB
lepbcra, Mopcyca, a TakKe NieyeHue C yAaneHneMm npemo-
NAPOB Ha BEPXHEH YeNoCTH, Y NMaLMEHTOB C HE3aBEPLUEHHBIM
pOCTOM JiML@ — MCMOJb30BaHWe ULEBOM ayru. B nocnep-
Hee flecaTuneTve Ans nepeMeLLeHmns 3y06oB aKTUBHO UCMOfb-
3yl0TCs pa3HoobpasHble MUKpoMMNNaHTaThl [3, 4.

MpaKTMYecKM BO BCEX paHHee MCMOSb3yeMbIX METOAaxX
nepeMeLLeHns 3yboB cyuiecTByeT mpobnema yaepiKaHus
OMOPHOM 30HbI OT NEpeMeLLEeHNUs B Me31asbHOM Hanpaene-
HWK, a Npu yaaneHnm 3ybos — elLe 1 npobnema n3MeHeHus
NMLLEBOT0 NPOdUNA B CBA3M C Er0 BO3MOXHBIM YTIIOLLEHUEM.

MuKpouMnnaHTaThl NONY4MIM pacnpocTpaHeHue BBULY
MX OTHOCWTENIbHO HU3KOW CTOMMOCTU [5] M npocToThl ycTa-
HOBKY U yaaneHus, HebonbLUMX pa3MepoB W yA0bCTBa B Npu-
MEHEHWM, 4TO NO3BOJIAET UCMOJIb30BaTb MX BO MHOTMX aHaTo-
MUYecKux 0bnacTax, BKIOYas Mex3ybHyto obnacTb.

Lene uccnedosaHus — aHanu3 0CBELLAKOLLMX MpUMe-
HeHWe pasfMyYHbIX BULOB MUKPOMMIIIAHTATOB COBPEMEHHbIX
NTEepaTYpHbIX UCTOYHMKOB, a TaKxe (haKTOpPOB, BIUAHLLMX
Ha UX cTabunbHOCTb NPU JIEYEHUN SMUCTaNIbHOO COOTHOLLEHMS
3ybHbIX psLOB.

OCOBEHHOCTM CTPOEHWUA BEPXHEW
YEJTOCTH

T. Chugh et al. onucbiBalOT U3MepeHUst MIOTHOCTU KOCT-
HOM TKaHK Ha obeux yentoctsax [10]. Mi3amepeHns npoBoaAMIKCH
Mo AaHHbIM KOHYCHO-Ny4eBOW KOMMbIOTEPHOW ToMorpaduu
(KJTKT), BbINONHEHHOI Ha CNMPaNbHOM KOMMbIOTEPHOM TOMO-
rpade co cnefyloWwmMn TEXHUHECKUMU XapaKTepUCTUKaMU:
128 cpe3os, 120 kB, 100 MAc, none 3peHus 188 MM, cpe3bl
TonwmHoi 0,6 MM c warom 0,4 MM, CBEpXBbICOKOE pa3peLue-
Hue, annapat «Kernel H60s sharp». CaenaH BbIBOA 0 TOM,
YTO MAOTHOCTb KOCTHOW TKaHK aNibBEONIAPHOTO rpebHs Bepx-
HeWn YentoCTn oTnMYaeTcs 6onbLLIOM BapuaTMBHOCTLIO: 0T 1020
£o 1520 HU.

A.WN. ApeMeHKo v coaBT. nsyyanu paHHble KJTKT Ha bes-
3y60ii YenCT U NPULLAK K BbIBOAY YTO CTPOEHUE BEPXHEM
YeloCTU UMeeT 04eHb boMbLLIYI0 BapUaTMBHOCTL. B uccnepo-
BaHWM yyeHble aHanU3UpOBaK JIHelHbIe NapaMeTpbl, Takue
KaK LUMpMHA U BbICOTA albBEONISPHOM YacTu, BbicoTa anw-
KanbHoro 6asuca nop, BepXHeYeNOCTHOM NasyXou, TOMLLMHA
KOPTUKaNbHOW NIacTUHKM anbBeonspHoro rpebus [11].

(®yHaameHTanbHoe UccnefoBaHue npoBefeHo S. Baum-
gaertel u M.G. Hans. YueHble uccnefoBany ycTaHOBEHHYHO
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VHMBGDCMTQTCKGH CToMartonormd
M HeJIIoCTHO-NMUeBan xmpyprma

¢ nomowbto KT naoTHOCTL KOMNAKTHOM NAACTUHKK MeXAay
KOpHAMM BCex 3yDoB anbBeonspHOro rpebHs ¢ Lesblo co3fa-
HWS HABMIaLMOHHBIX KapT MY HEBO3MOXHOCTU MCMOJIb30Ba-
Hus ganHbIx KJTKT. Monyyuna noaTBepKaeHME TEOpUS 0 TOM,
4TO MJIOTHOCTb KOMMAKTHOM NACTUHKM pacTeT OT NepeiHuxX
K 60KOBbIM 3ybaM, a TaKKe YBENMUYMBAETCA NIOTHOCTb KOp-
TUKanbHoW nnactuHku ot 2,0 po 6,0 MM 0T 3ManeBo-feH-
TMHHOW rpaHnLpl 3yba. Ellle oauH BbIBOA, KOTOPLIA AeNalT
aBTOPbI: MOTHOCTb KOMMAKTHOM NAacTUHKW B MeX3ybHOM
MPOMEXYTKe MeXAy NepBbIMU U BTOPbIMM MOASIPaMu UMeeT
BbICOKMe 3HaueHus [12].

B ctatbe npuBoaATCA AaHHbIE MO U3MEPEHWIO MIIOTHOCTH
KOCTHOI TKaHu B 0611acTV BepXyLLEK KopHeii 3y60B, LieHTpasb-
HOM YacTu KopHel 3y60B 1 1x npuweeyHon obnactu. OueHKa
ONTUYECKOM MAOTHOCTM MPOBOAMNACH B YCNOBHBIX €MHMLIAX
XayHcomnpa (HU). B uccnenoBaHuv cpaBHUBanMCh MoKasa-
Tenn BONbHBLIX CaxapHbIM A1abeToM U KaTeropum 340poBbIX
nauueHToB. 3L0pOBbIe IOAW UMENW CriefyloLlme noKasaTe-
nm: B obnactn 6oKoBbIX 3y60B (BepxyLUKa KopHel 3yboB) —
ot 143 (90,0-263,0) mo 209 (167,0-461,0); B 0bnactn LeH-
TpanbHOM YacTu KopHen 3yboB — ot 229,0 (177,0-266,5)
oo 3655 (213,0-541,0). Hambonbliyto BapuaTUBHOCTb
B MOTHOCTW KOCTHOW TKaHW MMefla npuileeyHas 06nactb
Mex3ybHbIx npocTpaHcTs [13].

B uccnepoBaHuy, oLeHMBalOLLEM TONLLMHY KOCTU B 06-
nacT¥ cpeduHHoro HébHoro wea, cobpaHbl cnegyioLue
AaHHble: TOJLLMHA KOCTHOW YacTu HEBHOro LWBa Ha ypoB-
He NepBbIX NMPEMONAPOB B CaruTTanbHOW MAOCKOCTU CO-
ctaBuna B cpegHeM 4,91 +0,22 MM, a napacaruttaib-
HO — 4,10 £ 0,24 mMm. TonwmHa HEBHOrO LWBa Ha ypoBHe
BTOPbIX MPEMOJIAPOB B CaruTTasibHOM MOCKOCTU COCTaBuna
4,61 +0,21 Mmmu 3,47 + 0,17 MM — napacaruttanbHo. Ton-
LLMHA HEBHOrO LWBa B MPOEKLMM NEPBbIX MOJISPOB COCTaBMa
B cpefiHeM 5,29 + 0,22 MM carutTtanbHo 1 3,61 + 0,17 MM —
napacaruttanbHo [14]. [I0THOCTL KOCTHOM TKaHK, U3MEepeH-
Has B YCMOBHbIX eAuHMLAX, cocTaBuna oT 1636,13 + 44,22
no 1736,61 + 61,93 y. e. Hanbonblune 3HayeHNs BbISIBNEHDI
Ha YPOBHe BTOPbIX MOJIAAPOB CaruTTanbHo — 5,36 + 0,22 MM,
a HauMeHblUMe — Ha YPOBHe BTOpbIX MPEMONSPOB Mapa-
caruttanbHo — 3,47 + 0,17 MM. Haubonbline 3HaueHus
MIOTHOCTW BbISBNIEHbI B MPOEKUMM MEPBLIX NPEMOJSPOB
B caruTTasbHoi mnockoctn — 1750,26 + 53,52 y. e., Hau-
MeHblume — 1629,87 + 46,12, TakKe B caruTTabHO Mo-
CKOCTU B MPOEKLMM NEepBbIX MONIAPOB. ABTOPbI MOKa3anu, YTo
3Ta 0bnacTb ABNAeTCA BeCcbMa NpUB/EKaTeNIbHOW NS MocTa-
HOBKM OPTOZLOHTUYECKMX MMNNAHTATOB AanHOM 6,0 MM [15].

S. Kang, S.-J. Lee et al. onybnmkoBanu KapTy nnotHo-
CTU KOPTUKANbHOW MNACTUHKM HEOHOW YacTu BEPXHEN Ye-
NOCTH, TAe HaubonbLUIas MAOTHOCTb KOCTU Oblna BhipaeHa
y HEOHOro WBa u jganee K nepudepuu oT LBA yMeHbLUA-
nacs [16].

B uccneposanum M. Motoyoshi, T. Yoshida et al. noka-
3aHO, YTO MpU TOJLUMHE KOPTUKANbHOW MNACTUHKM MeHee
1,0 MM cTabuibHOCTb MUKPOUMN/IAHTATA 3HAYUTENBHO CHU-
aertca [14].
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B HepmaBHeM uccnepoBaHuu [17] nomnydeHbl BaHble
AaHHble M0 YCTaHOBKE MUKPOWMIIAHTAToB B 0bnacTb nog-
CKyn0BOro rpebHs, ABNAIOWErocs MONyNspHbIM MEeCTOM
umnaaHTaumu. Monyyebl aavHble KJIKT 36 B3pocnbix op-
TOLOHTUYECKUX MALMEHTOB ANS CO3AaHUA TPEXMEPHBIX MO-
peneit (n=72). Ina Kaxaoi Mogenu u3MepeHbl rnybuHa
W TOJLLUMHA KOCTM 27 pasnnyHbIX NyTei BBELEHUA B 06nacTb
MeXay NnepBbIM W BTOpbIM MonsipamMu. MakcuManbHas ry-
OWHa KocTM B MecTax BBefeHus cocTaBuna 13 MM (Megua-
Ha — 7,41 MM; cpefHee 3HayeHne — 8,42 MM) c yrnom
HaKNloHa anbBeonspHoM yactu 50° M AuCTanbHBIM YoM
HaknoHa 30°. MakcuManbHas ToNWMHA KOCTK onpefesieHa
B MeCTe BBE[IeHWS, OHa cocTaBuna 17 MM Npu HaKIoHe anb-
BeonApHon yactu 70° u guctanbHoM HaknoHe 30°. CoenaHbl
BbIBOLbI: ONTUMAJIbHBIA AMaMeTp MAKPOUMINIAHTaTa LOMKEH
cocTaenATh 1,3 MM, C OCTOPOKHOCTBIO HYXHO WUCMOb30BaTh
avameTp cabiwe 1,6 MM. Bo n3bexanue nepdopaumm KopHen
3yboB TpebyeTcs 3anac Mecta no 0,5 MM ¢ KaXKa0M CTOPOHbI
0T MUKpouMMnaHTaTa. BaxHo 0TMETUTb, YTO B JaHHOM WUC-
Cnef0BaHUM He 3aTparuBasoch AHO BEPXHEYENIOCTHON nasy-
xu [17]. ABTOpbl AenaloT cnepytoLee 3aKiyeHne: TONLWMHA
KOCTHOM TKaHW MeX [y NepBbIM 1 BTOPbIM MOJISPaMU Ha BCEM
npoTskeHun Konebnetcs ot 58 +2,7 no 8,7+ 3,1 mm.
Mpu 3tom TonwmHa B 061acTM 3ManeBo-fAEHTUHHON rpa-
HUUpbl coctaBuna 8,7 £ 3,1 MM M B anuKanbHOM YacTh —
5,8 2,7 MM. Y naumeHTOB C AUCTaNbHbIM COOTHOLLIEHWEM
3ybHbIX pAKoB NpW BBEAEHWUM MMMNIaHTaTa Ha 6,0 MM Bbiwwe
3ManeBo-LieMEeHTHON rpaHuLbl nog yrioM 80° TonLwmHa KocTu
coctasnsna 5,4 + 2,5 MM, a npu BBeEHWU Moz yraom 60° —
8,6 £ 3,5 MM [17].

B nutepatype onucaHa MeTomnKa 6UKOPTUKANbHON UK-
caumu MuKpoumnnantaroB. Cuutaetcs, YTO OLHOBPEMEHHO
KOpTWUKasbHas NNacTUHKA aNbBEOJISIPHOTO OTPOCTKA U AHO
BEPXHEYESIIOCTHOr0 CMHyca MOryT 06ecneynTb Ka4ecTBEHHYH0
MepBMyYHY0 CTabunN3aumio MUKPOMMIIaHTaTa, YCTaHOBEH-
HOro B MoACKynoBoi obnactu. OgHaKo Npy 3TOM NpOMUCXOAUT
nepdopaumns BepxHeyentoctHoin nasyxu [18]. Mepdopaums
[Ha Masyxu HexenarenbHa, cregyeT BblOUpaTb MUKPOUM-
MNaHTaT TaKoM AJIMHBI, 4TOObI OH MOTPYXKancs B KOCTHYHO
TKaHb Ha 7-8 MM. [pu nepdopaummn gHa nasyxu bonee yeM
Ha 1,5 MM co BpeMeHeM MPOMUCXOAMT YTONLLEHNE CIM3UCTO
obonoukm B 3Tom obnactm [19].

Ewwe opHa obnacTb ycTaHOBKM MUKpOMMMNaHTaToB — by-
rop BepxHeii yentoctu. Cpeiv NpoumMx 30H BEPXHEN YeNCTH
onucbiBaeTca obnactb Byrpa BepxHei YentoCTH, WHTepBan
3HayeHwit 3nech coctaenseT ot 0,6 go 4,1 MM — 3T0 MUHK-
MYyM M0 CpaBHeHWIO ¢ apyrimu 3oHamu [20]. lNpogonxkas Temy
aHaTOMWUW BepXHEW YesioCTW, OTMETUM, YTO HeNb3A He yuu-
TbIBaTb NOCNEACTBUA YCTaHOBKW MUKpOMMNNaHTaToB. 0aHUM
13 BO3MOXHbIX MCXOAO0B MOCE M3B/IEYEHNS] MUKPOUMMaH-
TaTa MOXKeT CTaTb pybeL, Ha cim3ucToi obonouke. S. Jung,
Y. J. Choi et al. oTMeTVnK, YTO NOC/E M3BNIEYEHNUS MUKPOUM-
MnaHTaToB B 44,7 % cnydaeB ocTaloTcs pybubl HAa CIM3UCTON
obonoure. Yale pybubl 0bpa3ytoTca Ha NOABUMHON CAN3K-
CTOI 000N104Ke BepXHel YentocTu. B To e BpeMs Hanbonee
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Be3onacHoii B 3TOM MniaHe ABNIAETCS 06N1acTb TBEpAOro HEba
W MPUKPENEHHON CAIM3UCTON aNbBEONAPHOro rpebHs. B uc-
CiefoBaHUM OTMEYAETCS, YTO NaLMeHTbl C TOHKUM 6roTunoMm
cnusncToii bonee mofBepxeHbl 06pa3oBaHmMio pybLOB, CKO-
pee BCEro M3-3a MOBLILIEHHOTO YPOBHA 0Bpa3oBaHWsA Kon-
nareHa [21].

S. Miyawaki, I. Koyama et al. coobuiatoT 0 ToM, 4To BoC-
naneHWe CRM3UCTOA 000MOYKM MOC/Ee YCTAHOBKM MMKPO-
MMNNaHTaToB MPUBOAMT K €ro HecTabunbHOCTM U BbiNaje-
Huo [22].

3ABUCUMOCTb CTABU/IbHOCTH
MUKPOMUMINJIAHTATA OT ET0
KOHCTPYKLIUU

CTabunbHOCTb MMKPOMMIIAHTaTa 3aBUCKT OT HECKOSb-
KuX (aKTopOB, OTHOCALLMXCS K ero Au3anHy. B nybnmkaumsx
OLLEHMBAIOTCS MapaMeTpbl, XapaKTepuU3yloLLMe cTaTuyecKue
M OVMHaMWYeCKue CBOMCTBA CTAbMNBHOCTM MUKpPOMMIaHTaTa
[23, 24].

Mpy M3y4eHMn CTaTUHECKUX CBOWCTB YYMTHIBAIOT AMAMETP,
LJIMHY, X0[, pe3b0bl M AM3aliH MUKpoUMN/aHTaTa. Yacto Bbi-
bop pasMepa MMKpoOMMMIaHTaTa 3aBUCUT He OT MpUXOTH
Bpaya U JKenaeMblX pa3MepoB, a OT MECTa €ro YCTaHOBKM.
PexkomeHayeMblii pa3Mep MeXKOPHEBbIX MUKPOUMIIAHTATOB
He JomkeH npesbiwatb 1,5 MM [23]. KoHCTpyKumMs amname-
TpoM 1,0 MM uMeeT bonee HU3KKME NoKasaTenu cTabunbHoOCTH
Mo CpPaBHEHMIO C MUKPOMMMNaHTaTaMu guametpoM 1,5 MM
1 2,3 MM. B HEKOTOPBIX KIIMHUYECKUX CUTYaLumaX YeM bonbLue
[VaMeTp MUKPOMMI/IAHTaTa, TEM BbILLE €ro NepBuYHas CTa-
BunbHOCTb. MpY CpaBHEHUM MUKPOUMINIAHTATOB 0JMHAKOBbIX
Ppa3MepoB, BbINOJIHEHHbIX Pa3HbIMU GUPMaMU-U3roTOBUTENS -
MW, BbiSIBMIEHbI pa3fMyHble pe3ysbTaTthl ycToiumBocTH [23].

[lnHamMmnyecKue CBOICTBA TaKIKe BaXKHbI A1 OLEHKM Nep-
BMYHOM CTabUIbHOCTU MUKpOMMMNaHTaTa. B xupypriyeckoii
CTOMATo/I0rMM BO BPEMS YCTAHOBKU [LEHTasbHbIX MUMMaHTa-
TOB ANs NPOBEPKY CWJlbl, MPUKIIALBIBAEMON NMPU 3aKpy4MBa-
HWM 1 U3BNIEYEHUM UMMIAHTATOB, UCMOMb3YHT LUHAMOMETPU-
YecKun Koy [25]. [IHaMOMETPUYECKMIA KITKOY NOKa3bIBaeT
3HaYeHWs YCUINIA B HBIOTOHAX Ha KBaZLPaTHbIN CAHTUMETp —
MOMEHT CWJTbl, KOTOPbI ONpeaensieTcs POM3BeEHNEM CUTTbI
Ha mnevo.

B uccnepoBaHuM QMHaMWYecKUX CBOMCTB OPTOAOHTH-
YECKMX MWKPOMMIIAHTATOB TaKXKe MCMoNb3yT AWHaMo-
MeTpUYeckui Kitod. OnmncaHo, YTo BbiCOKas [ons CTabunb-
HOCTM MMKPOMMMIAHTaTOB HAaXOAMTCA B KOPUZOpPE YCuui
ot 8 no 10 H/cm npu puametpe MuKpouMnnaHTata 1,6 MM
v pymHe 8,0 MM. BOnbLUMe 3HAaYEHWs! HEraTUBHO CKa3blBaUCh
Ha ero ctabunbHocTy [14]. MakcuManbHble MUKOBbIE 3HAYEHUA
UMbl NPY 3aKpyumBaHuK cocTaBnsinm 48,7 H/em (okono 5,0 Kr)
L/11 MUKpOMMN1aHTaToB AnameTpom 1,5 MM, 1 23,4 H/cm (oKo-
no 2,0 Kr) ans MMKpouMniaHTatoB auametpom 1,3 mm [20].
Otctopa BbIBOA, YTO YeM Dofblue AMaMeTP MUKPOUMMaH-
TaTa, TeM 60nbwas TpebyeTcs cuna Mpu ero 3aKpyduBa-
HAW. OTMETMM, 4TO B CTaTbe OMUCHIBAETCS CTabWUNBHOCTb
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MWUKPOMMI/IAHTATOB, YCTAHOBMEHHBIX B pa3HbiXx 0bnactsx
BEPXHEN U HUXKHEW YeNoCTH, C Y4ETOM MAOTHOCTU KOCTHOM
TKaHM.

Ewe oauH MeTon OLEHKM CTabMIbHOCTU MUKPOMMMAH-
TaToB, OMUCHIBAEMbII B HECKOJTbKUX CTaTbfiX, — C MOMOLLbH
annapara «[lepuotect», onpeLenstoLLEro MUKpOMNoLBUKHOCTb
MWUKpoMNNaHTaTa. PesynbTaTbl NpeAcTaBneHbl B YCNOBHbIX
eavHULAX, rae nokasarenm ot 8 Ao 0 cooTBETCTBYIOT NONOXKM-
TesbHOM NepBUYHON CTabUNBHOCTV MUKpOUMNaHTaTa [23, 26].

B cratbe C. Han onucaHbl HECKOMBKO METOAMK OLEHKM
cTabunbHOCTM MUKpouMMNaHTaToB. [lpoBoguamnck mccnepo-
BaHWA 3 MMKPOMMMIAHTaTOB pa3Horo Auametpa. Mx BBoanm
B OIMHAKOBBLIA MO NAOTHOCTU BNOK KOCTHOW TKaHu in vitro
W oLeHMBanM cuiy Harpysku (H/cm) npu BBefieHUn 1 n3Bne-
YEHWUM SMHAMOMETPUYECKMM KITHOUOM, a MEPBUYHYHO CTabKb-
HOCTb — annapatoM «[lepuotecT». Pe3ynbTaThl 2 METOAOB
uccnenoBaHus MOATBEPKAANM O0OBEKTUBHOCTb METOAMK
¥ He npoTUBOpeuMK opyr apyry [23].

B pesynbrate cTepeocKOMMYECKOro CPaBHEHUTENBHOIO
aHanM3a MoBepXHOCTeN W3B/EYEHHbIX MUKPOMMMIAHTATOB,
BbIMOJIHEHHBIX U3 TUTaHa W CTanu, ObiNo cAenaHo 3akio-
UeHWe, YTO NpY U3BJIEYEHUM MUKPOUMMIIAHTATOB 3HAYeHMs
KpYTALLEro MOMEHTa Cun OblM COMOCTaBUMBI KaK A Th-
TaHOBbIX, TaK U CTasibHbIX UMMNaHTaToB. MukpodoTorpadmm
He NoKa3anum NpuU3HaKoB OCTEOMHTErpaumu. B cnektpockonm-
YECKOM aHanu3e He 0BHapyXKeHo pasinumii Mexay MUKpo-
uMnnanTatamu [27].

UCNPABJIEHUE AUCTAJIBHOTIO
COOTHOLLUEHWA 3YBHbIX PAO0B
C nomowbid MUKPOMUMINJIAHTATOB

0aHMM 13 No6oYHbIX 3B(EKTOB M3BECTHLIX annapaTos,
PEeMo3ULMOHMPYIOLLMX HUKHIOK YeNCTb, SIBMIAETCA HeXena-
TenbHas NPOTPY3Us HUXKHUX pe3LioB. B nuTepatype onucaHbl
3KCMepUMeHTasbHble UCCe0BaHNS, Fe KOHTPO/b LeiCTBuS
annapara [epbcTa oT HexenaTenbHOro NepeMeLLeHUs HK-
HWX Pe3LI0B OCYLLECTBASAETCS 3@ CHET UCMOMb30BaHNUA MUKpO-
UMnNnaHTaToB. ABTOpbI NPOBOAAT cpaBHeHWA AaHHbIX KJTKT,
cpaBHuBas yrnbl ANB, SNA, SNB, li-Go/Gn ¢ KOHTponbHOM
rpynnon. B pesynbTate, bnarogaps yaepanuto 3y6os ¢ no-
MOLLbI0 MUKPOMMIIAHTATOB, HUKHUE Pe3Libl He U3MEHUNM
HaknoHa [9, 28].

Bbinu 0TMeYeHbl MONOXUTENbHbIE pe3ynbTaThl UCMpaB-
neHnsa rnyboKoro pesLoBoro NepeKpbITUS NpU AUCTaNbHOM
COOTHOLUEHUW 3Y6HbIX pAA0B NYTEM MHTPY3uM pe3LoB [29].

lpoBoamnnca cpaBHUTENbHLIN aHanK3 Mexay 3bdeKTmB-
HOCTbIO MepeMeLLeHns 3yboB € 0MOPOM Ha MUKPOMMIIAH-
TaTbl, YCTAHOB/EHHbIE B CPEAMHHBIA HEOHBIN LLOB U B MEX-
KopHeBoe npocTpaHcTBo. 0ba BapuaHTa neyeHus Npusenu
K OMCTanbHOMY MepeMeLLeHnio NepoBoro Monspa Ha 4,0
n 2,4 MM cooTBeTCTBEHHO. [1pu 3TOM y naumneHToB 1-i rpyn-
Mbl MOYTM He MPOMCXOAMIO BHEAPEHUS MEepBOr0 Mosisipa
Mo CpaBHEHWK €O 2-W rpynnoi. [puMeHeHne HEBHO ycTa-
HOBJIEHHbIX MUKPOMMI/IAHATaTOB TaKXEe MPUBENO K MOTepe
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TOpKa NnepefHUX pe3uoB B cpefHeM Ha 6,77°, unn 2,0 MM,
B TO BPEMS KaK MEXKOPHEeBble MMMNaHTaThl NOKasanu no-
TepIo TOpKa inwb Ha 2,42°, unmn 0,14 MM [30].

MoxHo caenatb BbIBOL, 0 TOM, YTO MMKPOMMMIAHTATI
MPUMEHATCA B OPTOAOHTUM AOCTAaTOYHO LUMPOKO W Mo-
NOXUTENbHO 3apeKoMeHfoBanu cebs Kak MeToj Bbibopa
onopbl. Cpeay Hanbonee pacnpocTpaHeHHbIX 30H YCTaHOB-
KW OTMeuyeHbl MeXKOpHeBas, 06/1acTb CPeAMHHOr0 HEBHOMo
WwBea ¥ noackynosasa obnactv [31]. Mokasatenu ycronumso-
CTW Ha NPOTSKEHUM OPTOLOHTMYECKOr0 JIeYeHUs COCTaBUIN
okono 80 % [32]. 3HaunTenbHOe KOMMYECTBO CTaTeli MocBs-
LLEHO YCTaHOBKE MUKPOMMINIAHTATOB B MOACKYJIOBOW, HED-
HOW M MexKopHeBbIX obnacTsx [10, 35, 36]. HemoctaTouHo
[aHHbIX 0 MPUMEHEHNM MUKPOMMINAHTaToB B 0bnacTu byrpa
BepxHen yemoctu [20], 4to AMKTYeT HeobxoauMOCTb U3yye-
HWA 3TOro Bomnpoca.

lpy MeXKOpHEeBOI YCTaHOBKE MWKPOMMINAHTATOB Cie-
AyeT BblbMpaTb MecTo 6nMXKe K BepXyLiKe KOpHeW, rae
MAOTHOCTb KOCTHOW TKaHM MeHee BapuaTMBHA M 0TMeYaeTcs
YBENMYEHWUE MOTHOCTU W TOMLLMHBI KOMMAKTHOM MAACTUHKM.
M10THOCTb KOMMAKTHO NAACTUHKM B MEX3YOHOM NpOMEyYT-
Ke Mexy NepBbIMU 1 BTOPbIMU MOJISIPaMU [J0BOJIbHO BbICOKa
[12,13].

lpu BbIOOpE MUKpOMMNNaHTaTa BaXHO 06palLaTh BHUMA-
HWe Ha ero AvMameTp 1 B3aUMOCBA3b BblbpaHHOro AuaMeTpa
C MIOTHOCTbK KOMMAKTHOM MAAcTUHKW. ABTOPbI BoMbLUMHCTBA
uccneoBaHuii PEeKOMEHYIOT K MPUMEHEHNIO Ha BepXHeli ye-
NHOCTU MUKpOMMMNIaHTaToB AnameTpoM ot 1,5 oo 2,3 mm [22].

PaboTbl, onucbiBalolWwmMe [M3aliH MWUKPOMMMIAHTATOB,
He OCBELLAKT BOMPOC AW3aliHa HaAJeCHeBOM YacTu U ero
B3aMMOCBA3b C pe3ynbTaTaMu feyeHus. [puBoaaTcs nuib
AaHHbIe 0 3aBUCUMOCTM TOJILLMHBI MUKPOUMIIaHTaTa U e-
naeMon 0b11acTu ero ycTaHOBKM BO U3bexaHne BO3HUKHOBE-
HWA TaKMX OCNOXHEHUI, KaK nepdopauns AHa raiMopoBoi
nasyxu, nepenoM KopHs 3yba, nepesoM CaMoro MUKpOUM-
nnauTata [22].

CnepnyeT OTMETUTb, YTO UCCNEAOBAHUSA, B XOLE KOTOPbIX
MpW NeYeHUM AUCTasbHOTO COOTHOLLIEHNS 3YOHbIX PALOB MU-
KpouMN/aHTaThl ObIM YCTaHOBNEHbI B Pa3finyHbIX 06nacTax
BEpXHeW YentocTu, bbinm yenewwHsiMu [15, 37]. B To ke Bpems
OTCYTCTBYIOT UCCNIEA0BaHMS, KOTOpbIe Obl CPaBHUBANM MeX Ay
coboii pe3ynbTaThl IeYeHNs NpY YCTaHOBKE MUKPOUMI/IaHTa-
TOB B pasfMyHbIX 06/1acTAX BEpPXHel YemoCTy.

C uenbio AMarHOCTUKM 1 NaHPOBaHUS MeCTa YCTaHOBKY
MUKpouMnnaHTaTa ucnonb3ykT KT, roe MoXHO NpoBOAMTb
JINHEWHbIE U3MEPEHWS LUMPUHBI U BbICOTHI anbBEONSAPHONM
yactv [11, 12], no yCnoBHLIM eAMHALLAM MIOTHOCTH KOCTHOM
TKaHW HalUTX ONTUMAasbHYIO NAOTHOCTb KOMNAKTHOM M rybua-
TOW KOCTU BepxHel yenoctu [13, 16].

HemanoBaxHbIM MOMEHTOM, OMpefensionM ycrnex fe-
UeHusi, ABNSETCS MPOLECC YCTAaHOBKM MMKPOMMMMIaHTaTa.
Wcnonb3oBaHue BCcroMoraTesbHbIX MHCTPYMEHTOB, TaKWUX Kak
[VHaMOMETPUYECKUIA KITHoY (ONTUMarnbHble CpefiHWe NoKasa-
Tenu Ha BepxHeit yentoctn 2o 10 H/cM npu iuameTtpe MUKpo-
uMnnaxTata 1,6 Mm 1 onuee 8,0 MM) 1 annapart «[lepuotecT»
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(onTumanbHble nokasatenu ot —8 o 0) nokasbiBaloT npu-
nlaraemylo cuny M OnpeaensloT NepBUYHYI0 CTabuUnbHOCTb
MWKpOMMIJIaHTaTa.

06bnacTb NpUMEHEHUS MUKPOMMINIAHTATOB 3HAYMUTESTBHO
pacLumpunack. 310 ye He ToNbKo abconoTHas onopa C Le-
b0 NepeMeLLeHUs 3y6oB, HO M JONONHUTENbHAS 0Mopa, Npu
MCMONb30BaHWM pa3HoobpasHblx annapaToB Tuna lepbcra,
annaparta bbicTporo HEBHoro paciumpenus u ap. [9, 28].

OueHuBasi pesynbTaT OPTOAOHTUYECKOrO JIEYEHMS], BaX-
HO yuuTbiBaTb He TOMbKO MopdoiorMyeckne nokasarenu,
HO U CyDBEKTMBHYIO OLIEHKY pe3ynbTarta JieyeHus caMuM na-
LIMEHTOM, OLiEHKY AncKoMdopTa Bo BpeMs NeyeHns. C atoil
Lenbto pa3paboTaHbl aHKETbI-OMPOCHUKM, KOTOpble MNawuy-
€HT 3arosHsAeT [0, B NMPOLECCe M MOC/e OPTOLOHTUYECKOrD
nevenns [6-9]. C uenbio nonyyeHnss 06BLEKTUBHOW OLEHKM
KauyecTBa NPOBELEHHOr0 JIEYEHWS BbIMOJHSAOT KOSIMYECTBEH-
HYI0 OLIeHKy ero pesynbTata. B ogHoM 13 uccneposanui [7]
nofyyeHbl [aHHble, 4yTo BoAM nocne yCTaHOBKM MMUKpO-
WMMNNaHTaToB He ucnbiTbiBanM 62,1 % nauueHToB, ofHaKo
37,9 % naumenToB YyBCTBOBanNM bonb, KoTOpas npoLuna
cnycTs Hefenio. Bce ompoLeHHbIe OTMETUIM, YTO UCKOM-
(opT OT YCTaHOBKM MUKPOMMINIAHTATOB Obl ropasfo HUe,
B CPaBHEHWUM C AMCKOM(OPTOM NOCe YCTaHOBKY OpeKeT-cu-
cTeMbl. HeobxofMMo COBepLUEHCTBOBaHWE aHKETUPOBaHMA
W MONy4eHMe HOBbIX [aHHBIX 0 KAa4YeCTBe OPTOAOHTUYHECKOrO
fleyeHns myTeM rNyboKoro aHanusa 06BEKTUBHBIX MHCTPY-
MEHTabHbIX AAHHBIX M CYOBEKTUBHOW OLIEHKM KaK pe3yfbTa-
Ta, TaK W NpOLLECCca JieYeHUs CaMuM nauueHToM. Llenbto op-
TOLLOHTMYECKOr0 JIEYEHUS ABNISIETCA HE TOJbKO AOCTUMXEHWE
ONTMManbHOro MopdonorMyeckoro pesynbTarta, YiyulleHue
3CTETUKYM, HOpManu3aums QyHKLMK, HO W TaKKe YA0BNETBO-
PEHHOCTb MaLMeHTa AOCTUrHYTHIM Pe3ybTaToM.

3AKJIKYEHUE

HecMoTps Ha 3HaunTeNbHbIN 061eM MaTepuanoB, o0cBeLLa-
IOLLMX BOMPOCHI NMPUMEHEHWS MUKPOMMMNAHTATOB, OCTAeTCs
PAA aKTyaNbHbIX BOMPOCOB. KaKoBbI XapaKTePUCTUKM Uaeanb-
HOro MUKpouMniaHTaTa? KakoB onTUManbHbIi MaTepuan ans
ero nsrotossieHna? Kakum pomKeH ObiTb OM3aliH HaadecHe-
Boi Yactn? Kakue daKTopbl BAMAIOT Ha KOMGOPT naumeHTa
MpX MUCMOMb30BaHMM MUKpoMMaHTaToB? KaKoBbl Kputepumn
onpeneneHus Haubonee NoAXOAALLMX aHaTOMUYECKUX CTPYK-
TYp BepXHel YemocTn LA QUKCALMM MUKPOMMINIAHTATOB?
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B nutepatype onucaHbl OTAENbHbIE KIMHUYECKME Clyyau Ne-
YeHWs aHOMannM AMCTAsbHOTO COOTHOLLEHMS 3YBHBIX PSZOB,
HO HET CUCTEMHOTO MoJXoAa W 0TpaboTaHHOW MeToAMKY fe-
YeHWs C MPUMEHEHUEM OPTOLOHTUYECKUX MUKPOMMITIAHATOB
B Pa3NMYHbIX 06N1aCTsX BEpXHel YemtCcTy.

AOMO/IHUTENNbHASA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/W CYLLECTBEHHLIA BKAA
B MOATOTOBKY CTaTbW, MPO4IM U OA00pPMAM UHaNbHYK BepCUIo
nepen, nybnukaumeit. JInuHbin BKNag kaxgoro astopa: M.K. Les-
YeHKo — 0030p IMTepaTypbl, 00paboTka MaTepuanos, HanMcaHue
TeKcTa. P.A. ®afeeB — KOHLENUMA U AW3aliH UCCNel0BaHMS, BHE-
CEHWe OKOHYATeSbHOIA NpaBKM.

UcTouHuk duHaHcupoBaHusa. ABTopbl 3asBnsioT 06 oTcyT-
CTBMM BHELLUHEro MHAHCMPOBAHMS NpU HaNMCaHUK CTaTby.

KoHdnukT nHTepecoB. ABTopbl [eKnapupyloT OTCYTCTBUE SIB-
HbIX W MOTEHLMANbHBIX KOH(BIMKTOB MHTEPECOB, CBA3AHHBIX C My-
OnMKaLmelt HacTosLLLeN CTaTby.

JITMyeckuit koMmuTeT. MaTepuan cTaTb LEMOHCTPUPYET pe-
3yNbTaTbl KIMHUYECKOr0 HabMoeHus, He COAEPKUT MaTepuanos
nccnefo0BaHuim.

WHdopmupoBaHHoe cornacue Ha ny6nukaumio. Bee yyacTHu-
Ku [06poBosibHO noanucany hopMy MHDOPMUPOBAHHOIO cornacus
[0 nybAMKaumm cTaTbm.

ADDITIONAL INFORMATION

Authors’ contribution. All the authors made a significant
contribution to the preparation of the article, read and approved
the final version before publication. Personal contribution of each
author: |.K. Shevchenko — literature review, processing of materi-
als, writing the text. R.A. Fadeev — the concept and design of the
study, making final edits

Funding source. The authors claim that there is no external
funding when writing the article.

Competing interests. The authors declare the absence of obvi-
ous and potential conflicts of interest related to the publication of
this article.

Ethics approval. The material of the article demonstrates the
results of clinical observation, does not contain research materials.

Informed consent to publication. All participants voluntarily
signed an informed consent form prior to the publication of the
article.

3. Cassidy SE., Jackson S.R. Turpin D.L, et al. Classifica-
tion and treatment of Class Il subdivision malocclusions // Am
J Orthod Dentofacial Orthop. 2014. Vol. 145, N. 4. P. 443-451.
doi: 10.1016/j.ajod0.2013.12.017

4. Chen Y.-j, Chang H.-H., Lin H.-Y,, et al. Stability of miniplates
and miniscrews used for orthodontic anchorage: experience with
492 temporary anchorage devices // Clin Oral Implants Res. 2008.
Vol. 19, N. 11. P. 1188-1196. doi: 10.1111/j.1600-0501.2008.01571.x



https://elibrary.ru/mnybro
https://doi.org/10.17513/srms.1306
https://doi.org/10.1590/2177-6709.23.6.40.e1-10.onl
https://doi.org/10.1016/j.ajodo.2013.12.017
https://doi.org/10.1111/j.1600-0501.2008.01571.x

0B30PHI

5. Ganzer N, Feldmann |, Petrén S., Bondemark L. A cost-ef-
fectiveness analysis of anchorage reinforcement with miniscrews
and molar blocks in adolescents: a randomized controlled trial //
Eur J Orthod. 2019. Vol. 41, N. 2. P. 180-187. doi: 10.1093/ejo/cjy041
6. ®Mapees P.A, JNlanmHa AH., Jin 1.B., v ap. BinsiHre cybbextme-
HOW OLLEHKY CYIMMTOMOB 3y00YEIOCTHO-/IMLEBbIX aHOMaIWIA Ha Bbl-
6Op TaKTMKM W pe3ynbTaTUBHOCTb OPTOLOHTUYECKOrO neyeHuns //
WHctutyT ctomatonorum. 2021. N° 1. C. 83-85. EDN: TCKKKC

7. Kaaouara Y., Sara E.A,, Rerhrhaye W. Perception of mini-screw
anchorage devices by patients // Int Orthod. 2018. Vol. 16, N. 4.
P. 676—683. doi: 10.1016/j.0rtho.2018.09.011

8. Pithon MM, Santos M.J., Ribeiro M.C,, et al. Patients’ per-
ception of installation, use and results of orthodontic mini-im-
plants // Acta Odontol Latinoam. 2015. Vol. 28, N. 2. P. 108-112.
doi: 10.1590/51852-48342015000200003

9. dos Santos Lopes Batista K.B., Lima T., Palomares N., et al.
Herbst appliance with skeletal anchorage versus dental anchor-
age in adolescents with Class Il malocclusion: study protocol for
a randomised controlled trial // Trials. 2017. Vol. 18, N. 1. ID 564.
doi: 10.1186/s13063-017-2297-5

10. Chugh T., Ganeshkar S.V., Revankar AV, Jain AK. Quantita-
tive assessment of interradicular bone density in the maxilla and
mandible: implications in clinical orthodontics // Prog Orthod. 2013.
Vol. 14, N. 1.1D38. doi: 10.1186/2196-1042-14-38

11. fApemenko AW, 3ybapesa AA., JlbiceHko A.B., n ap. OnTumum-
3aLMA NNaHUPOBaHUS TPEXMEPHOW PEKOHCTPYKLMM arbBEOSISIPHOMO
0TPOCTKA BEPXHEWN YENCTH C Y4ETOM aHaTOMUYECKMX 0COBEHHOCTEN
CTPOEHMS OKOJOHOCOBLIX Nasyx // WHctutyT ctomatonormu. 2018.
N 1. C. 40-41. EDN: UPPLJR

12. Baumgaertel S., Hans M.G. Buccal cortical bone thickness for
mini-implant placement // Am J Orthod Dentofacial Orthop. 2009.
Vol. 136, N. 2. P. 230-235. doi: 10.1016/j.ajodo.2007.10.045

13. Mpo3oposa H.B., ®anees P.A., Bebep B.P., Ynbrcosa M.A. Pemo-
[DEe/MPOBaHMe KOCTHO TKaHW BEpXHEN YestocTy Y 60sbHBIX CaxapHbIM
[1abeToM Mo [1aHHbIM KOHYCHO-Ny4eBOM KOMMbIOTEPHOM TOMOrpa-
dum // Meturyt cromatonorum. 2021. N 4. C. 47-49. EDN: MMLYKW
14. Motoyoshi M., Yoshida T., Ono A., Shimizu N. Effect of corti-
cal bone thickness and implant placement torque on stability of
orthodontic mini-implants // Int J Oral Maxillofac Implants. 2007.
Vol. 22, N. 5. P. 779-784.

15. ®apees P.A, Nanuna EN., MNoHoMopesa EA., YabaH MA. W3-
yYeHMe aHaTOMWUYECKOM 06/1acTW cpefmHHOro HEBHOrO LUBa Y na-
LIMEHTOB C [MCTasbHbIM COOTHOLLIEHWEM 3yBHbIX PAOB MO AaHHBIM
KOHYCHO-/Ty4eBOI KOMMbloTepHOW ToMorpadmm // UHCTUTYT cToMa-
Tonoruu. 2022. N 1. C. 30-31. EDN: CTUXAJ

16. Kang S., Lee S.-J, Ahn S.-J, et al. Bone thickness of the
palate for orthodontic mini-implant anchorage in adults //
Am J Orthodont Dentofacial Orthop. 2007. Vol. 131, N. 4. P. S74-S81.
doi: 10.1016/j.ajodo.2005.09.029

17. Du B, Zhu J,, Li L, et al. Bone depth and thickness of different
infrazygomatic crest miniscrew insertion paths between the first and
second maxillary molars for distal tooth movement: A 3-dimensional
assessment // Am J Orthodont Dentofacial Orthop. 2021. Vol. 160,
N. 1. P. 113-123. doi: 10.1016/j.ajod0.2020.03.036

18. Jia X, Chen X., Huang X. Influence of orthodontic mini-implant
penetration of the maxillary sinus in the infrazygomatic crest re-
gion // Am J Orthodont Dentofacial Orthop. 2018. Vol. 153, N. 5.
P. 656—661. doi: 10.1016/j.ajodo.2017.08.021

Tom 2, N2 2, 2024

DOl https://doiorg/10.17816/uds631887

VHMBEDCMTQTCHGH CToMartonormd
M HeJTIoCTHO-NMUeBad xmpyprma

19. Chang C.CH,, Lin J.S.Y., Yeh H.Y. Extra-alveolar bone screws for
conservative correction of severe malocclusion without extractions
or orthognathic surgery // Curr Osteoporos Rep. 2018. Vol. 16, N. 4.
P. 387-394. doi: 10.1007/s11914-018-0465-5

20. Carano A, Velo S., Incorvati C., Poggio P. Clinical applications of
the Mini-Screw-Anchorage-System (M.A.S.) in the maxillary alveolar
bone // Prog Orthod. 2004. Vol. 5, N. 2. P. 212-235.

21. Jung S., Choi Y.J,, Lee D.-W., et al. Cross-sectional evaluation
of the prevalence and factors associated with soft tissue scarring
after the removal of miniscrews // Angle Orthod. 2015. Vol. 85, N. 3.
P. 420-426. doi: 10.2319/101813-772.1

22. Miyawaki S., Koyama |., Inoue M., et al. Factors associated with
the stability of titanium screws placed in the posterior region for
orthodontic anchorage // Am J Orthodont Dentofacial Orthop. 2003.
Vol. 124, N. 4. P. 373-378. doi: 10.1016/S0889-5406(03)00565-1

23. Han C. — M., Watanabe K., Tsatalis A.E., et al. Evaluations of
miniscrew type-dependent mechanical stability // Clin Biomech.
2019. Vol. 69. P. 21-27. doi: 10.1016/j.clinbiomech.2019.06.016

24. Kim D.-G., Kwon H.-J.,, Jeong Y.-H., et al. Associations of reso-
nance frequency analysis with dynamic mechanical analysis of dental
implant systems // Clin Implant Dent Relat Res. 2016. Vol. 18, N. 2.
P. 332-341. doi: 10.1111/cid.12319

25. VBaweHKo A.B., fAbnokos A.E., AutonaH A.M., Tanetud M.H. Axa-
N3 METOLL0B [ieHTaNbHOM MMMNaHTawmy // BECTHUK MeMLIMHCKOro
nHcTUTyTa «PEABIM3». 2018. N2 3. C. 65-75. EDN: XYADXN

26. MNonoga H.B., ApcenunHa 0.U1., Nlebeperko W10, n op. Ikcnepu-
MEHTasbHOE WCCrIe0BaHM e 0TEYECTBEHHOMO OPTOLOHTUYECKOTO M-
HvBUHTa // CroMatonorus. 2021. T. 100, N° 3. C. 7-12. EDN: EMKIEX
doi: 10.17116/stomat20211000317

27. Bollero P., Di Fazio V., Pavoni C. et al. Titanium alloy vs.
stainless steel miniscrews: an in vivo split-mouth study // Eur
Rev Med Pharmacol Sci. 2018. Vol. 22, N. 8. P. 2191-2198.
doi: 10.26355/eurrev_201804_14803

28. Manni A., Migliorati M., Calzolari C., Silvestrini-Biavati A. Herbst
appliance anchored to miniscrews in the upper and lower arches vs
standard Herbst: A pilot study // Am J Orthod Dentofacial Orthop.
2019. Vol. 156, N. 5. P. 617-625. doi: 10.1016/j.3jod0.2018.11.015
29. Al-Falahi B.A., Hammad S.M., El-Kenawy M.H., Fouda M.A. Intru-
sion of maxillary incisors by mini-screw anchorage of Angle Class |l
division 2 malocclusion cases // Int J Orthod Milwaukee. 2012.
Vol. 23, N. 4. P. 29-35.

30. Raghis T.R., Alsulaiman T.M.A,, Mahmoud G., Youssef M. Effi-
ciency of maxillary total arch distalization using temporary anchor-
age devices (TADs) for treatment of Class Il-malocclusions: A sys-
tematic review and meta-analysis // Int Orthod. 2022. Vol. 20, N. 3.
ID 100666. doi: 10.1016/j.0rtho.2022.100666

31. Sreenivasagan S., Subramanian AK., Rengalakshmi S. Preva-
lence and cause of mini-implant failure encountered by orthodon-
tic residents // J Long Term Eff Med Implants. 2021. Vol. 31, N. 4.
P. 1-4. doi: 10.1615/JLongTermEffMedimplants.2021035979

32. Reynders R., Ronchi L., Bipat S. Mini-implants in orthodontics:
a systematic review of the literature // Am J Orthod Dentofacial Orthop.
2009. Vol. 135, N. 5. P. 564.e1-19. doi: 10.1016/j.ajodo.2008.09.026
33. Sreenivasagan S., Subramanian AK., Chae J.M. Comparison of
treatment effects during en-masse retraction of upper anterior teeth
placed using mini-implants placed at infrazygomatic crest and inter-
radicular sites: A randomized controlled trial // Orthod Craniofac Res.
2024. Vol. 27, N. 1. P. 33-43. doi: 10.1111/0cr.12679

63


https://doi.org/10.1093/ejo/cjy041
https://elibrary.ru/tckkkc
https://doi.org/10.1016/j.ortho.2018.09.011
https://doi.org/10.1590/S1852-48342015000200003
https://doi.org/10.1186/s13063-017-2297-5
https://doi.org/10.1186/2196-1042-14-38
https://elibrary.ru/uppljr
https://doi.org/10.1016/j.ajodo.2007.10.045
https://elibrary.ru/mmlykw
https://elibrary.ru/ctuxaj
https://doi.org/10.1016/j.ajodo.2005.09.029
https://doi.org/10.1016/j.ajodo.2020.03.036
https://doi.org/10.1016/j.ajodo.2017.08.021
https://doi.org/10.1007/s11914-018-0465-5
https://doi.org/10.2319/101813-772.1
https://doi.org/10.1016/S0889-5406(03)00565-1
https://doi.org/10.1016/j.clinbiomech.2019.06.016
https://doi.org/10.1111/cid.12319
https://elibrary.ru/xyadxn
https://elibrary.ru/emkiex
https://doi.org/10.17116/stomat20211000317
https://doi.org/10.26355/eurrev_201804_14803
https://doi.org/10.1016/j.ajodo.2018.11.015
https://doi.org/10.1016/j.ortho.2022.100666
https://doi.org/10.1615/JLongTermEffMedImplants.2021035979
https://doi.org/10.1016/j.ajodo.2008.09.026
https://doi.org/10.1111/ocr.12679

64

REVIEWS

34. Hourfar J., Bister D., Kanavakis G., et al. Influence of interra-
dicular and palatal placement of orthodontic mini-implants on the
success (survival) rate // Head Face Med. 2017. Vol. 13, N. 1. ID 14.
doi: 10.1186/s13005-017-0147-z

REFERENCES

1. Dzhuraeva ShF, Vorobev MV, Moseeva MV, Tropina AA. Preva-
lence of dental anomalies in children and adolescents and fac-
tors affecting their formation. Scientific Review. Medical Sciences.
2022;(6):70—75. EDN: MNYBRO doi: 10.17513/srms.1306

2. Alhammadi MS, Halboub E, Fayed MS, et al. Global distribution
of malocclusion traits: A systematic review. Dental Press J Orthod.
2018;23(6):40.e1-40.e10. doi: 10.1590/2177-6709.23.6.40.e1-10.0nl
3. Cassidy SE, Jackson SR, Turpin DL, et al. Classification and treat-
ment of Class Il subdivision malocclusions. Am J Orthod Dentofacial
Orthop. 2014;145(4):443-451. doi: 10.1016/j.ajod0.2013.12.017

4. Chen Y-j, Chang H-H, Lin H-Y, et al. Stability of miniplates
and miniscrews used for orthodontic anchorage: experience
with 492 temporary anchorage devices. Clin Oral Implants Res.
2008;19(11):1188-1196. doi: 10.1111/}.1600-0501.2008.01571.x

5. Ganzer N, Feldmann |, Petrén S, Bondemark L. A cost-effective-
ness analysis of anchorage reinforcement with miniscrews and mo-
lar blocks in adolescents: a randomized controlled trial. Eur J Orthod.
2019;41(2):180-187. doi: 10.1093/ejo/cjy041

6. Fadeev RA, Lanina AN, Li PV, et al. Influence of subjective assess-
ment of signs of maxillofacial anomalies on the effectiveness of orth-
odontic treatment. The dental institute. 2021;(1):83-85. EDN: TCKKKC
7. Kaaouara Y, Sara EA, Rerhrhaye W. Perception of mini-screw
anchorage devices by patients. Int Orthod. 2018;16(4):676—683.
doi: 10.1016/j.0rth0.2018.09.011

8. Pithon MM, Santos MJ, Ribeiro MC, et al. Patients’ perception of
installation, use and results of orthodontic mini-implants. Acta Ocdontol
Latinoam. 2015;28(2):108-112. doi: 10.1590/S1852-48342015000200003
9. dos Santos Lopes Batista KB, Lima T, Palomares N, et al. Herbst
appliance with skeletal anchorage versus dental anchorage in ado-
lescents with Class Il malocclusion: study protocol for a randomised
controlled trial. Trials. 2017:18(1):564. doi: 10.1186/s13063-017-2297-5
10. Chugh T, Ganeshkar SV, Revankar AV, Jain AK. Quantitative as-
sessment of interradicular bone density in the maxilla and mandible:
implications in clinical orthodontics. Prog Orthod. 2013;14(1):38.
doi: 10.1186/2196-1042-14-38

11. Yaremenko Al, Zubareva AA, Lysenko AV, et al. Optimization of
3D-planning reconstruction of the alveolar process of the upper jaw,
taking into account the anatomical features of the structure of the
paranasal sinuses. The dental institute. 2018;(1):40—41. EDN: UPPLJR
12. Baumgaertel S, Hans MG. Buccal cortical bone thickness
for mini-implant placement. Am J Orthod Dentofacial Orthop.
2009;136(2):230-235. doi: 10.1016/j.ajodo.2007.10.045

13. Prozorova NV, Fadeev RA, Veber VR, et al. Computed tomogra-
phy attenuation of the upper and lower jaw bone tissue in patients
with diabetes mellitus assessed by dental computed tomography.
The dental institute. 2021;(4):47—-49. EDN: MMLYKW

14. Motoyoshi M, Yoshida T, Ono A, Shimizu N. Effect of cortical bone
thickness and implant placement torque on stability of orthodontic
mini-implants. Int J Oral Maxillofac Implants. 2007;22(5):779—784.
15. Fadeev RA, Lyapina EP, Ponomareva EA, Cheban MA. A study of
the anatomical aria of the median palatine suture in patients with

Vol. 2 (2) 2024

DOl https://doiorg/10.17816/uds631887

Acta Universitatis Dentistriae
et Chirurgiae Maxillofacialis

35. Lima A., Domingos R.G., Cunha Ribeiro AN., et al. Safe sites for
orthodontic miniscrew insertion in the infrazygomatic crest area in dif-
ferent facial types: A tomographic study // Am J Orthod Dentofacial
Orthop. 2022. Vol. 161, N. 1. P. 37-45. doi: 10.1016/j.ajod0.2020.06.044

distal dentition ratio according to the data received with the help
of cone beam computed tomography. The dental institute. 2022;(1):
30-31. EDN: CTUXAJ

16. Kang S, Lee S-J, Ahn S-J, et al. Bone thickness of the palate for
orthodontic mini-implant anchorage in adults. Am J Orthodont Dento-
facial Orthop. 2007;131(4):S74-S81. doi: 10.1016/].ajodo.2005.09.029
17.Du B, Zhu J, Li L, et al. Bone depth and thickness of different
infrazygomatic crest miniscrew insertion paths between the first
and second maxillary molars for distal tooth movement: A 3-dimen-
sional assessment. Am J Orthodont Dentofacial Orthop. 2021;160(1):
113-123. doi: 10.1016/j.ajodo.2020.03.036

18. Jia X, Chen X, Huang X. Influence of orthodontic mini-implant
penetration of the maxillary sinus in the infrazygomatic crest re-
gion. Am J Orthodont Dentofacial Orthop. 2018;153(5):656—661.
doi: 10.1016/j.ajodo.2017.08.021

19. Chang CCH, Lin JSY, Yeh HY. Extra-alveolar bone screws for
conservative correction of severe malocclusion without extractions
or orthognathic surgery. Curr Osteoporos Rep. 2018;16(4):387-394.
doi: 10.1007/s11914-018-0465-5

20. Carano A, Velo S, Incorvati C, Poggio P. Clinical applications of
the Mini-Screw-Anchorage-System (M.A.S.) in the maxillary alveolar
bone. Prog Orthod. 2004;5(2):212-235.

21. Jung S, Choi YJ, Lee D-W, et al. Cross-sectional evaluation of
the prevalence and factors associated with soft tissue scarring af-
ter the removal of miniscrews. Angle Orthod. 2015;85(3):420-426.
doi: 10.2319/101813-772.1

22. Miyawaki S, Koyama I, Inoue M, et al. Factors associated with
the stability of titanium screws placed in the posterior region
for orthodontic anchorage. Am J Orthodont Dentofacial Orthop.
2003;124(4):373-378. doi: 10.1016/S0889-5406(03)00565-1

23. Han C-M, Watanabe K, Tsatalis AE, et al. Evaluations of mini-
screw type-dependent mechanical stability. Clin Biomech. 2019;69:
21-27. doi: 10.1016/j.clinbiomech.2019.06.016

24, Kim D-G, Kwon H-J, Jeong Y-H, et al. Associations of resonance
frequency analysis with dynamic mechanical analysis of dental im-
plant systems. Clin Implant Dent Relat Res. 2016;18(2):332-341.
doi: 10.1111/cid.12319

25. Ivaschenko AV, Yablokov AE, Antonyan YaE, Geletin PN. Analysis
of dental implantation techniques. Bulletin of the Medical Institute
‘REAVIZ". 2018;(3):65—75. EDN: XYADXN

26. Popova NV, Arsenina Ol, Lebedenko IYu, et al. The experi-
mental study of a Russian orthodontic mini-screw. Stomatology.
2021;100(3):7-12. EDN: EMKIEX doi: 10.17116/stomat20211000317

27. Bollero P, Di Fazio V, Pavoni C, et al. Titanium alloy vs. stainless
steel miniscrews: an in vivo split-mouth study. Eur Rev Med Pharma-
col Sci. 2018;22(8):2191-2198. doi: 10.26355/eurrev_201804_14803
28. Manni A, Migliorati M, Calzolari C, Silvestrini-Biavati A. Herbst
appliance anchored to miniscrews in the upper and lower arches
vs standard Herbst: A pilot study. Am J Orthod Dentofacial Orthop.
2019;156(5):617-625. doi: 10.1016/j.ajodo.2018.11.015



https://doi.org/10.1186/s13005-017-0147-z
https://doi.org/10.1016/j.ajodo.2020.06.044
https://elibrary.ru/mnybro
https://doi.org/10.17513/srms.1306
https://doi.org/10.1590/2177-6709.23.6.40.e1-10.onl
https://doi.org/10.1016/j.ajodo.2013.12.017
https://doi.org/10.1111/j.1600-0501.2008.01571.x
https://doi.org/10.1093/ejo/cjy041
https://elibrary.ru/tckkkc
https://doi.org/10.1016/j.ortho.2018.09.011
https://doi.org/10.1590/S1852-48342015000200003
https://doi.org/10.1186/s13063-017-2297-5
https://doi.org/10.1186/2196-1042-14-38
https://elibrary.ru/uppljr
https://doi.org/10.1016/j.ajodo.2007.10.045
https://elibrary.ru/mmlykw
https://elibrary.ru/ctuxaj
https://doi.org/10.1016/j.ajodo.2005.09.029
https://doi.org/10.1016/j.ajodo.2020.03.036
https://doi.org/10.1016/j.ajodo.2017.08.021
https://doi.org/10.1007/s11914-018-0465-5
https://doi.org/10.2319/101813-772.1
https://doi.org/10.1016/S0889-5406(03)00565-1
https://doi.org/10.1016/j.clinbiomech.2019.06.016
https://doi.org/10.1111/cid.12319
https://elibrary.ru/xyadxn
https://elibrary.ru/emkiex
https://doi.org/10.17116/stomat20211000317
https://doi.org/10.26355/eurrev_201804_14803
https://doi.org/10.1016/j.ajodo.2018.11.015

0B30PHI

29. Al-Falahi BA, Hammad SM, El-Kenawy MH, Fouda MA. Intru-
sion of maxillary incisors by mini-screw anchorage of Angle Class I
division 2 malocclusion cases. Int J Orthod Milwaukee. 2012;23(4):
29-35.

30. Raghis TR, Alsulaiman TMA, Mahmoud G, Youssef M. Efficien-
cy of maxillary total arch distalization using temporary anchorage
devices (TADs) for treatment of Class Il-malocclusions: A sys-
tematic review and meta-analysis. Int Orthod. 2022;20(3):100666.
doi: 10.1016/j.0rth0.2022.100666

31. Sreenivasagan S, Subramanian AK, Rengalakshmi S. Preva-
lence and cause of mini-implant failure encountered by orth-
odontic residents. J Long Term Eff Med Implants. 2021;31(4):1-4.
doi: 10.1615/JLongTermEffMedimplants.2021035979

0b ABTOPAX

*Wpuna KoHcTaHTUHOBHa LLleBYeHKoO, acnmpaHT,
CeBepo-3anafHbli1 rocy4apCTBEHHbIN MeAMLIMHCKWIA YHUBEPCUTET
M. V.M. MeunnkoBa; appec: 3aHeBckuin np., 1/82, CaHkT-letepbypr,
195298, Poccus; ORCID: 0009-0000-0602-2508;

e-mail: Irinash88@yandex.ru

PomaH Anekcangposuy ®agees, 4-p Mef. HayK,
npodeccop; SPIN: 4556-5177; ORCID: 0000-0003-3467-4479;
e-mail: sobol.rf@yandex.ru

* ABTOp, OTBETCTBEHHbIN 3a Nepenwcky / Corresponding author

Tom 2, N2 2, 2024

DOl https://doiorg/10.17816/uds631887

VHMBEDCMTQTCHGH CToMartonormd
M HeJTIoCTHO-NMUeBad xmpyprma

32. Reynders R, Ronchi L, Bipat S. Mini-implants in orthodontics:
a systematic review of the literature. Am J Orthod Dentofacial Orthop.
2009;135(5):564.61-19. doi: 10.1016/.ajodo.2008.09.026

33. Sreenivasagan S, Subramanian AK, Chae JM. Comparison of
treatment effects during en-masse retraction of upper anterior teeth
placed using mini-implants placed at infrazygomatic crest and inter-
radicular sites: A randomized controlled trial. Orthod Craniofac Res.
2024;27(1):33-43. doi: 10.1111/0cr.12679

34. Hourfar J, Bister D, Kanavakis G, et al. Influence of interradicular and
palatal placement of orthodontic mini-implants on the success (survival)
rate. Head Face Med. 2017;13(1):14. doi: 10.1186/513005-017-0147-z
35. Lima A, Domingos RG, Cunha Ribeiro AN, et al. Safe sites for
orthodontic miniscrew insertion in the infrazygomatic crest area in
different facial types: A tomographic study. Am J Orthod Dentofacial
Orthop. 2022;161(1):37-45. doi: 10.1016/j.ajodo.2020.06.044

AUTHORS' INFO

*Irina K. Shevchenko, PhD student ; North-Western State Medical
University named after |.I. Mechnikov; address: 1/82, Zanevsky Ave.,
Saint Petersburg, 195298, Russia; ORCID: 0009-0000-0602-2508;
e-mail: Irinash88@yandex.ru

Roman A. Fadeev, MD, Dr. Sci. (Med.), Professor;
SPIN: 4556-5177; ORCID: 0000-0003-3467-4479;
e-mail: sobol.rf@yandex.ru

65


https://doi.org/10.1016/j.ortho.2022.100666
https://doi.org/10.1615/JLongTermEffMedImplants.2021035979
https://doi.org/10.1016/j.ajodo.2008.09.026
https://doi.org/10.1111/ocr.12679
https://doi.org/10.1186/s13005-017-0147-z
https://doi.org/10.1016/j.ajodo.2020.06.044
https://orcid.org/0009-0000-0602-2508
mailto:Irinash88@yandex.ru
https://orcid.org/0009-0000-0602-2508
mailto:Irinash88@yandex.ru
https://orcid.org/0000-0003-3467-4479
mailto:sobol.rf@yandex.ru
https://orcid.org/0000-0003-3467-4479
mailto:sobol.rf@yandex.ru

Acta Universitatis Dentistriae
REVIEWS Vol. 2 (2) 2024 et Chirurgiae Maxillofacialis

DOI: https://doi.org/10.17816/uds632214

Contemporary concepts about the etiology

and pathogenesis of musculoskeletal dysfunction
in the temporomandibular joint
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ABSTRACT

The temporomandibular joint is one of the most complex joints in the human body anatomically and morphologically. It works
nearly constantly, ensuring the physiological needs of the body and communication links with the external environment.
Muscular and articular dysfunctions of the temporomandibular joint are among the most common diseases of the maxillofacial
region. The article systematizes modern knowledge and ideas about the etiology and pathogenesis of temporomandibular joint
dysfunction.
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CoBpeMeHHble npeAcTaBieHUsa 06 aTUoaOrum

U naTtoreHese MbiLEYHO-CYCTAaBHON AUCHYHKLMUK
BMCOYHO-HMXXHEYEJIIOCTHOro CycTaBa
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AHHOTALNA

BMCOYHO-HIKHEYENKOCTHON CYCTaB — OAMH M3 CaMbIX CIIOXHBIX CYCTaBOB B OPraHU3Me YeSIOBEKA aHaTOMMYECKM U MOp-
donornyecku. lpm 3T0M OH paboTaeT MPaKTUYECKM MOCTOSAHHO, y4acTBYA B 0becneyeHn GU3MONOrMyeckux notpebHocTen
opraHM3Ma 1 KOMMYHUKATUBHBIX CBA3€H C BHELLHeN cpeoi. MbilueyHo-CcycTaBHas AUCOYHKUMS BUCOUHO-HUKHEYEIOCTHOTO
CycTaBa — OJIHO M3 Hanbosee YacTo BCTpeYaloLLMXCst 3ab01eBaHNI YeNCTHO-NMLEBOM 00nacTu. B cTaTbe cucteMaTnampo-
BaHbl COBPEMEHHbIE 3HAHWA U NPeACcTaBAeHus 06 aTMonorum u natoreHese aucdyHkuum BHYC.
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INTRODUCTION

In the human body, the temporomandibular joint (TMJ)
is one of the most complex and active joints. The lower
jaw exhibits a high degree of mobility, such as dur-
ing eating, speaking, and yawning. This results in ap-
proximately 2,000 instances of jaw movements per day.
The correct functioning of the dentoalveolar system is
essential for communication, social adaptation, and com-
fort.

The TMJ is an important element of the dentoalveolar
system and is a complex multicomponent muscle—joint
complex. The joint is paired, and the articular heads lo-
cated on either side of the mandible function simultane-
ously [2]. The TMJ functions as a third-class lever [3].

The elements of the musculotendinous complex form
a single finely tuned mechanical system. With each man-
dibular movement, the right and left TMJs work simulta-
neously in strict coordination.

The TMJ is a combined joint, which means that the
two joints working simultaneously creates a single ki-
nematic system. This system is represented by two ana-
tomically isolated joints acting simultaneously. Only the
combined joint in the human body produces motion in
three planes. The TMJ, a complex joint, has an articular
disk. This disk compensates for the incongruence of the
articular surfaces, increases stability, and separates the
joint into upper and lower isolated sections. The TMJ is
also a muscle-type joint. The movement and position of
the dentoalveolar system is determined by the muscles
when raising the lower jaw, lowering the lower jaw, and
extending the lower jaw [2].

The configuration of the joint elements and system
as a whole when the mouth is closed is primarily de-
termined by the hard substance, namely, the dentition.
The mandible makes contact with the skull at three
points: two with the TMJ heads and the third with the
dental rows. During the formation of occlusal contacts,
if the centric ratio (CR) of the jaws, determined by the
position of the joints’ heads in relation to the articular
fossae and joint structures, corresponds to the central
occlusion (C0), which is determined by the relationship
between the upper and lower tooth rows, the masticatory
apparatus will function appropriately. If a discrepancy ex-
ists between the CO and CR, the lower jaw is forced into a
particular position when the mouth is closed. A syndrome
of forced mandibular position is formed [4].

R.A. Fadeev et al. [4] proposed a set of symptoms that
determine the incorrect, forced position of the mandible
as a distinct nosological unit among TMJ disorders, that
is, mandibular forced position syndrome.

The diagnostic signs and symptoms of forced mandib-
ular position syndrome can be identified through special-
ized examination. hus, diagnostic signs can be classified
as obligatory or facultative signs [4].
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Clinical obligatory diagnostic signs include the dis-
placement of the lower jaw from the central position to
the forced position when closing the dental rows, mis-
alignment of the center line between the incisors of the
upper and lower jaws when closing the tooth rows, align-
ment of the center line when opening the mouth, change
in the trajectory of the mandible movement with the
presence of deviation or deflexion, presence of unilateral
or bilateral clicking in the T area MJ when opening and
closing the mouth, presence of increased or decreased
tone of masticatory muscles at static palpation, and im-
paired synchrony and symmetry of masticatory muscle
activation during dynamic palpation.

Radiologically, computed tomography of the TMJ re-
veals the displacement of the mandibular head within
the articular socket, occurring on one or both sides. This
manifests as a change in the normal parameters of the
articular gap in its anterior, superior, and posterior re-
gions.

In addition, the indications of forced mandibular po-
sition syndrome may be facultative [4]. Optional clinical
signs include narrowing of the maxillary dentition in the
premolar and molar areas, shortening of the maxillary
dentition in the anterior region, narrowing of the man-
dibular dentition in the premolar and molar areas, in-
crease or decrease in the amplitude of mouth opening,
and hypermobility of the TMJ on one or both sides.

ETIOLOGIC FACTORS OF TMJ MUSCLE
AND JOINT DYSFUNCTION

The dentoalveolar system is normally physiologically
functioning based on the balanced work of all its compo-
nents, which can be classified as mechanical, regulatory,
or trophic. In the case of an imbalance, a polyetiologic
disease — musculoarticular dysfunction — may occur.
Several main theories have been proposed to explain its
development.

1. The occlusal-articulation theory is espoused by
those who consider several factors as the underlying
disease causes: reduced interalveolar distance, partial
tooth loss, deformation of the occlusal surface of the
tooth rows, increased erasability, traumatic occlusion,
complete loss of teeth, distal displacement of the man-
dibular heads due to the loss of lateral teeth, and other
occlusal disorders [5].

V.A. Khvatova [6] observed that disturbances in the
occlusion result in the reorganization of the masticatory
muscle function to overcome these obstacles. This phe-
nomenon leads to asymmetries in muscle activity, for-
mation of a unilateral masticatory pattern, and displace-
ment of the mandible to the side of forced occlusion.
On the working side, the articular head of the mandibu-
lar condyle undergoes flattening, shifting in an upward,
backward, and outward direction, accompanied by the
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compression of the soft tissue structures within the
joint. This leads to the disruption of the trophic process-
es and, consequently, the onset of aseptic inflammation.
In the non-working position, the articular head exhibits
downward, forward, and inward displacements, and the
disk and posterior ramp of the articular tubercle display
flattening. The soft tissues are subjected to excessive
tensile forces, resulting in destructive alterations. Im-
paired blood circulation, innervation, and subsequent de-
structive changes in bony structures are also observed.
The topography of the articular heads results in trauma
to the nerve endings of the joint capsule, bilaminar zone,
and disrupted blood circulation in the joint. The persistent
malfunction of the lateral wing muscles results in a re-
flexive response, leading to their hypertonicity, functional
overload, subsequent painful spasms, and dislocation of
the intra-articular disk.

The curvature of mandibular movement trajectories
is observed in intra-articular disorders, such as disk
dislocation, and presence of supercontacts that prevent
occlusal movements [7].

According to L.P. Gerasimova et al. [8], bilateral
posterior displacement of the head of the condyle is ac-
companied by a narrowing of the posterior part of the
articular gap and a widening in the anterior part. This
phenomenon is observed in TMJ disorders associated
with a decrease in the lower facial height.

A.V. Silin posited that musculoarticular dysfunction in
patients with dentoalveolar anomalies is a complication
associated with existing occlusal disharmony.

2. The myogenic theory posits that myofascial pain
is caused by muscle contraction. The prevailing view is
that masticatory muscles take on a primary role in the
pathogenesis of TMJ disorders.

V.N. Trezubov and E.A. Bulycheva et al. [11] empha-
sized the crucial role of muscle disorders in the patho-
genesis of TMJ dysfunction. Changes in the function of
the masticatory muscles result in mandibular movements
that are performed in a manner that circumvents occlu-
sal impediments. This disrupts the synchronous contrac-
tion of the muscles and changes in the topography of
the mandibular heads, resulting in trauma to the nerve
endings of the joint capsule and articular disk, as well as
impaired hemodynamics of the TMJ tissues.

Pathologies occur if the masticatory muscles are
functionally overloaded when overcoming occlusal ob-
stacles and parafunction of the masticatory muscles.
The asynchronous contraction of the masticatory mus-
cles results in hypertonia in specific regions, trigger
point formation, impaired trophism of masticatory mus-
cles, and painful sensations. Consequently, the patient
is compelled to perform forced, unphysiological move-
ments during articulation to circumvent the painful
points, which ultimately increases the severity of the joint
pathology.
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A vicious circle emerges, which can be disrupted by
addressing occlusal disorders and engaging the mastica-
tory muscles [5].

3. The psychosomatic theory posited that TMJ dys-
function was not solely attributable to occlusal or muscu-
lar disorders but to underlying mental trauma and chronic
stress. Several authors point to the possible presence of
the following chain of factors in TMJ dysfunction devel-
opment: chronic stress — masticatory muscle parafunc-
tion = masticatory muscle dysfunction - TMJ dysfunc-
tion [12, 13].

Slavichek [14] reported that a particular stressor fac-
tor plays a distinctive role in the genesis of TMJ dysfunc-
tion and highlighted that the masticatory organ plays an
integral role in the feedback mechanism of the organism
with the environment. With the perpetually evolving ex-
ternal environment and an escalating influx of heterog-
enous information, psychological resistance to emerging
challenges persists. If a patient is unable to promptly
identify a solution to the issues at hand, the problems
will gradually accumulate in the subconscious. This will
result in the activation of subconscious processes aimed
at reducing the psychological load, particularly through
the masticatory organ, which serves as a release valve.
Therefore, psychological stimuli can elicit both conscious
and unconscious reactions, the latter of which are of
greater significance. On the oral side, these reactions
manifest as parafunctions, teeth clenching, and bruxism.

P.l. Ivasenko identified the onset of muscle imbalance
following chronic psychotrauma and chronic stress. This
imbalance results from a disruption in neuromuscular
regulation [15].

D. Brokar et al. [16] reported the necessity of normal-
izing the psychological background and reducing the in-
fluence of stress in parafunctional activity and treatment
of patients with bruxism.

4. Postural theory posits that the dentomaxillofacial
system is an integral component of a unified system that
regulates body position in space and maintains vertical
alignment. The musculoskeletal system is characterized
by inextricable interconnectivity, whereby one element
exerts influence on another and is simultaneously reliant
on the other element. The proprioceptive system of the
TMJ is one of the primary sources of sensory information
for the postural system.

A. Baldini identified two distinct pathways [17]: an
outgoing pathway, which occurs when TMJ dysfunction
is one of the proprioceptive links of the postural system
resulting in changes to postural balance and an imba-
lance of the musculoskeletal system as a whole and an
ascending pathway, which occurs when disorders initial-
ly manifest in other areas of postural control, including
the joints of the spine, hip joints, and joints of the feet,
and exert a detrimental effect on the functional state
of the TMJ.




REVIEWS

Consequently, when musculoskeletal dysfunction
manifests in the lower regions, compensation occurs
through loading of the higher regions. The cranioman-
dibular system represents the highest and ultimate point
of compensation. Consequently, system deformation is
determined by the forces in question.

Conversely, when the occlusal planes and curves are
disrupted, the point of convergence for occlusal forces is
shifted, resulting in the generation of stresses that af-
fect the remainder of the human postural system in a
downward direction.

5. The dysplastic theory stated that connective tissue
dysplasia represents a genetically determined abnormal-
ity in connective tissue development. This condition is
characterized by defects in fibrous structures and ba-
sic substance, which ultimately result in the loss of the
strength properties of connective tissue. In particular, the
TMJ capsule and ligaments are affected. A reduction in
the mechanical properties of connective tissue elements
within the joint, as well as a diminished capacity to resist
mechanical loads in a balanced manner give rise to TMJ
dysfunction. In this instance, the determining factors of
the functional state of the lateral wing muscles are not
conclusive [15].

6. The mixed theory employs multiple theories to cre-
ate a more comprehensive understanding of a phenom-
enon. The polyetiology of TMJ dysfunction, complexity
of the anatomy, joint morphology, types of movements,
multidirectional nature of the functional load, and need to
consider the dysfunctions of various organs and systems
from a single-organism perspective present a challenge
to the identification of a single cause of TMJ dysfunction
among others. Thus, primary and secondary factors must
be differentiated to ascertain the underlying causes of
dysfunction.

CONCLUSIONS

As mentioned above, the etiology and pathogenesis
of TMJ dysfunction remains unresolved. The etiology of
musculoskeletal dysfunction in the TMJ is multifaceted.
In dysfunction, external and internal factors mutually re-
inforce one another. The rapid detection of the underlying
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cause will enable the clinicians to halt the progression
of the pathological process at the earliest possible
stage.
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KnuHuko-peHTreHonornyeckme ocobeHHocTy
BEepPTUKaNbHOU pe3LL0BOM AU3OKKIIO3UK ¥ AeTeH
B nepuope NpUKyca MOJIOYHbIX 3y60B

T.[. Omutpuenko, B.T. Arynosa, B.). KepobsH

Bonrorpapckuii rocynapcTBeHHbIN MeaVLMHCKMIA yHuBepcuTeT, Bonrorpag, Poccus

AHHOTALNA

AxTtyanbHocTb. M3yyeHne KIMHWUKO-PEHTTEHONOMMYECKUX 0COBEHHOCTEN YemloCTHO-NMLEeBOM 0bnacTu y AeTeit npu BepTU-
KanbHOM pe3L0BO U30KKII031M MONOYHBIX 3y60B ABNSAETCS aKTyaNnbHOM 3ajayeit OpTOAOHTHN.

Lienb. Onpefenutb KNMHUKO-PEHTTEHOMOMMYECKWE 0COBEHHOCTH BEPTUKANIbHOM Pe3L0BOM AM30KKIIO3MM Y [eTell B Nepuoje
MpUKyca MOJIOYHBIX 3yDOB.

Matepuanbl u MeTogbl. MaTepranamm peTpoCneKTUBHOO PEHTIEHONOMMYECKOr0 UCCe0BaHNA NOCYXKMIM KOHYCHO-My4e-
Bble KOMMbIOTEPHbIE TOMOTPaMMbI C TPEXMEPHBIMU MOZENSIMU U OpPTOMAHTOMOrpaMMbl 15 aeTel B nepuofie NpuKyca MonoY-
Hbix 3y60B. [pn aHanKU3e PeHTreHOBCKUX CHUMKOB UCMO/b30BaM KaK 06LLenpuHATbIE, TaK U aBTOPCKUE METOAMKY, NM03B0-
NSOLWMe OLEeHUTb 0COBEHHOCTM UCCiesyeMoro Nepuofia OHTOTeHe3a U PacnosoXeHUs 3yb0B OTHOCUTENTBHO OKKJT3MOHHOM
MAOCKOCTU U APYrUX JIMHEMHBIX U YTI0BbIX OPUEHTUPOB.

Pesynbtatbl. BeniumHa BepTHKanbHOM pe3Li0BOM AWM30KKIIO3MUM BO BCEX CNydasx cocTaBnsana 4,87 + 1,22 MM. BennunHa rHa-
TMYECKOro Yrna OT/Iyanach 0T pacyeTHbIX NOKa3aTeNen B cpefHeM Ha 3,62° + 1,12°, uTo cBULETENLCTBOBANO 06 YBENMUEHUM
BbICOTbI FHAaTUYECKOrO OTAENa NMLA N0 CPABHEHMIO C Ha3aslbHbIM OTAENOM. [IMHa OfHOW CTOPOHbI Tefla HUMKHEN YentCcTu
B CpeHeM no rpynne coctaensana 58,49 + 1,64 MM, a Bbicota BeTBM — 42,55 + 1,37 MM. [1py 3TOM OTHOLLIEHME [JTMHBI TeNa
K BbicoTe BeTBM cocTanano 1,37 + 0,12, yto cuntanocb ONTUManbHbIM A AaHHOTO NepuoLa OHTOreHesa.

3akuioueHmne. BepTukanbHas pe3LoBas AM30KKITI03UA Y A€Teli B NEPUOE MOJIOYHOrO NpUKyca 0bycnoBneHa cynpano3uumuen
BEPXHUX Pe3L0B, MH(PANO3ULMEN HUKHUX PE3LIOB M COYETAHMEM YKa3aHHbIX (aKTopoB. [is [AeTeli ¢ BepTUKAIbHON pe3Lo-
BOM [AM30KKIII03UEN XapaKTepeH NPOTPY3UOHHBIA HAaKOH pe3LoB 06enx YemoCcTeld, YTo MOXKET BbITb MCMOb30BAHO B KIMHK-
YecKoM OpTOLOHTUW ANs Bbibopa NiaHa NeyeHus.

KnioueBbie cnoBa: OpTOI'IaHTOMOFpadJMﬂ; TenepeHTreHorpad)Mﬂ; MOJI0YHbIN NMPUKYC; BEPTUKANIbHasA pe3LoBas AU30KKIH3nA.
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Clinical and radiological features of vertical
incisor disocclusion in children in the primary
teeth occlusion period

Tatyana D. Dmitrienko, Violeta T. Yagupova, Victoriya I. Kerobyan
Volgograd State Medical University, Volgograd, Russia

ABSTRACT

BACKGROUND: The study of clinical and radiological features of the maxillofacial area in children with vertical incisor
disocclusion of the milk teeth is an urgent task of orthodontics.

AIM: This study aimed to determine the clinical and radiological features of vertical incisal disocclusion in children during
the occlusion period of primary teeth.

MATERIALS AND METHODS: Cone-beam computed tomography with 3D models and orthopantomograms of 15 children in the
occlusion period of milk teeth were retrospectively examined. In the analysis of X-ray images, the use of generally accepted
methods and the author’s methods made it possible to assess the features of the ontogenesis period and location of teeth rela-
tive to the occlusal plane and other linear and angular landmarks.

RESULTS: The extent of vertical incisor disocclusion in all variants was 4.87 + 1.22 mm. The gnathic angle value differed from
the calculated values by an average of 3.62° + 1.12°, which indicated an increase in the height of the gnathic region compared
with the nasal part. The average length of one side of the mandibular body was 58.49 + 1.64 mm, and the height of the branch
was 42.55 + 1.37 mm.

CONCLUSION: Vertical incisor disocclusion in children in the occlusion period of milk teeth is attributed to the supraposition
of the upper incisors, infraposition of the lower incisors, and their combination. Children with vertical incisor disocclusion are
characterized by the protrusion inclination of the incisors of both jaws, which can be used in clinical orthodontics to determine
a treatment plan.

Keywords: orthopantomography; teleroentgenography; milk occlusion; vertical incisor disocclusion.
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KJIMHVHECKAA CTOMATOTIOMAA
W HETHOCTHO-TIMLEBAA XNPYPTIAA

AKTYAJIbHOCTb

N3yueHnio ocobeHHocTen nuuUeBOro OoTAena rosioBbl
B pa3nuyHble Mepuofbl OHTOTeHe3a MOCBALLEHbI UCCNefo-
BaHWA MOPQO0roB M KIMHULMCTOB, KOTOpbIE aKTyasbHbl
0o Hactosiero BpeMenu [1]. Ocoboe MecTo oTBoamTCA ae-
TAM B NEPUOAE MOJIOYHOIO MpUKYCa KaK B HOPME, TaK U Mpu
BPOX/AEHHOM NaTONOMMW YeNOCTHO-NLEBOI obnactn [2].
MpencTaBneHbl CBELEHUA O JIMHEMHbIX MapaMeTpax roso-
Bbl, MO3BONAIOLLMX MPOrHO3MpoBaTh HOpMyY U pasmepbl 3yb-
HbIX Ayr MofoyHoro npukyca. OTMeuyeHo, uto opma 3yBHbIX
pyr 6/m3Ka K MonyKpyry C AMaMeTpoM, COOTBETCTBYHILLMM
MeXMonNspHoMy paccTosHuio. [poBefeHne nofobHbIX Mc-
Cnefi0BaHUiA NEXUT B OCHOBE BblbOpa METOAO0B JeYeHMs
W NPOrHO3MPOBaHMS €ro UCXOLOB B MOC/EAYHLLEM MEPUOLE
oHTOreHe3a [3].

KAMHULMCTBI OLIeHMBAIOT KJIMHUKO-PEHTTEHONIOMMYECKMe
0cobeHHOCTM YentocTHo-MLeBoii obnacTu (HJ10) y meteir ans
onpefeneHn s NaTosiorn XeBaTeslbHOro OpraHa M Bbibopa
MeTO[L0B JIEYEHUS C YHETOM COMYTCTBYHOLLMX COMAaTUYECKMX
3abonesanuit [4]. Ocoboe 3HayeHne 0TBOAMTCA AedeKTaM
3yOHbIX oyr MOJIOYHOrO NpuKyca. Ha ocHoBaHUM MpoBefeH-
HbIX UCCEeL0BaHMI NpeaJIoXeHa aBTOpPCKas KnaccudmKkaums
AedekToB 3ybHbIX oyr y fetei [5]. [laHHas knaccudmKaums
OCHOBaHa Ha pe3ysnibTaTax bBMOMETPUYECKOr0 M PEHTIEHOM0-
TMYECKOro WUCCNeAO0BaHWUA, NO3BONSIOWMX OLEHUTb CTeneHb
GopMMpoBaHMA U pe3opbumy KOpHEe MOJIOYHBIX U Mo-
CTOSHHBIX 3yDOB, OMpeAenfOWMX 00bEM MPOTETUYHECKUX
W OPTOLOHTUYECKUX MEPOMPUATUNA Y [eTell C BPOXEHHON
U npuobpeTeHHOW natonorven 3y6o-4enCcTHON CUCTEMB
(6, 7].

Hanbonee vacToii matonoruei KeBaTenbHOro annapata
B MOJIOYHOM MPUKYCE CYUTAETCS Kapuec W ero 0CNoXHe-
HWA, cnocobCcTBylOLWMeE NPEeKAEBPEMEHHOMY YAaneHuio 3y-
BOB, CHWKEHMIO BLICOTHI MPUKYCa, U3MEHEHWIO MOMNOXKEHUS
nepenHux 3yoo. [8]. C y4eToM MHAMBMAYANbHLIX 0COBEHHO-
CTeN XeBaTe/IbHOro opraHa AeTei ¢ fedeKTaMu 3ybHbIX apok
NpeLnoXeHbl METOLbI AMarHOCTUKU U KOMMEKCHOro (opTo-
neanyecKoro U OpToAoHTUYecKoro) neyenms [9]. CywiecTBeH-
Hble M3MEHEHMS NapaMeTpoB JiNLA U 3yBHbIX AYr MOSIOYHOMO
Mpu1Kyca 0TMeYeHbl y AieTeli ¢ BpoxaeHHoi natonoruen Y10,
TaKoI KaK HecpalLeHue rybel n Heba [10].

MpOTOKOMBHBIM METOLOM MCC/eJ0BaHMs 3yboyenocTHOM
CUCTEMBI ABNSETCA 04OHTOMETPUS, UMetoLLas 0cobeHHOCTH
y pebeHKka B pasHoM Bospacte [11]. Mopdonorus KpaHuo-
(aumanbHOro KOMMNEKCa 1 YeSKCTEN JIEXUT B OCHOBE MOfe-
JIMPOBaHMS UCKYCCTBEHHBIX 3y060B M 3yBHBIX AYr B pa3nuyHbIX
BO3PACTHbIX MEPUOJAX KMU3HU YENOBEKa, BKIIOYAs MPUKYC
MOJI0uHbIX 3y6oB [12, 13].

BapunabenbHocTb opMbl M pa3MepoB 3ybHLIX ayr onpe-
LeNnseTca pa3MepaMu Ha30MaKCWIIIAIPHOTO KOMIMIEKCa,
BAMSIET Ha BbICOTY MPUKYCa M FHaTUYECKOro 0TAena Nimua.
MpennioxeHbl COBPEMEHHble KnaccuduKauum 3ybHbIX ayr
MOCTOSIHHOTO NPUKYCa, OCHOBaHHbIE HA OJ,0HTOMETPUYECKMX
MoKasaTeniax pasMepax 3ybHbIx ayr u nuua [14].
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VHMBGDCMTQTCKGH CToMartonormd
M HeJIIoCTHO-NMUeBan xmpyprma

B nepvope npukyca MonouHbIX 3y60B NpemioKeHo uc-
nosb30BaTh A5 onpefeneHns LnHbl 3ybHoi ayrv auacteM-
Hyl0 COCTaBIflOLLYI0, paBHYlO 9 MM, KoTopas pobaensercs
K CyMMe Me3uanbHO-AucTanbHbiX auamMeTpoB 10 MONOYHbIX
3y6oB. C y4eTOM 3aKOHOMepHOCTel reoMeTpumM Kpyra pac-
CUMTLIBAETCA AMaMETP OKPYMHOCTM, KOTOPbIW, KaK NpaBuno,
PaBeH LUMPUHE 3yOHOM AYrv MeXAOy BTOPbIMU MOJIOYHBLIMM
monspamm [15].

CobpaHbl MopdoMeTpuyecKkve napaMeTpbl U NpeacTaB-
NeHbl UX KOpPENALMOHHbIE CBA3M B PasfMuHbIX CTPYKTypax
4J10 [16]. OTMeyeHo, 4TO BbICOTA Ha3aNbHOMO OTAENa nMua
B HOPMe MpeBbILLIAET MeXanuKanbHoe paccTosHue rHatuye-
cKoit obnactu B 1,5 pa3a. OTMeyeHbl pasnnums napameTpoB
BEPXHUX U HUKHUX 3yBHBIX apoK KaK Mo caruTTany, TaK u ro-
pusoHTanm [17, 18]. B npuBeeHHbIX UCCeL0BaHMAX YKa3aHO
1 3HaYeHWe AnaroHasbHbIX Pa3MepoB Ayr, UMELOLLEee BaXHOe
AMarHoCTUYECKOE 3HAYEHMe.

Kpome nuHeliHbIX NapaMeTpoB Ans OueHKU hopMbl 3y6-
HbIX Jyr pa3paboTaHbl MeToAbl rpauuecKoil penpopyk-
LUK, YTO aKTyanbHO ANSA KIIMHUYECKOW opTofoHTUM [19-21].
[laHHble UccnenoBaHUS NPOBOAUNMCH Y NKOAENA B NepuUobl
MOJIOYHOTO M MOCTOSHHOTO MPUKYCa Npu QU3MONOTMYECKOM
COOTHOLLIEHUW aHTarOHWUCTOB.

WccnepoBaTtensamMm oTMedeHa BapuabenbHOCTb Mop-
(oMeTpuyecKnx napameTpoB Nuua U 3ybHbIX Ayr y geTen
C aHOMaIMAAMU OKKJTHO3WUM B Pa3/IMYHbIX HanpaBneHusix [22].
OTMeueHo, YTO MPU «OTKPLITOM MPUKYce» (BEPTUKANbHON
Pe3L0BOi AM30KKII03MM) XapaKTEPHO YBENUYEHUE THaTUYe-
CKOM YacTW ML C XapaKTepHbIMU JINLEBLIMU NPU3HAKaMH
naTonormu.

BoNbLKMHCTBO CMeLManucToB 0TMEYaKT HE0OX0AUMOCTb
NPOBefEHNs PEHTTEHONOMMYECKUX UCCIeS0BaHWN ANS OLEH-
Kn coctoaHus Y10 [23, 24]. B yKa3aHHbIX UCCneLoBaHUsX
npefcTaBfieHbl AaHHbIE, NONYYeHHbIe NpU aHanu3e HOKOBbIX
TeNepeHTreHorpamMM M TOMOrPaMM BUCOYHO-HUKHEYETIOCT-
HOro cycTaBa.

AHanuaupys TenepeHTreHOrpamMMbl, aBTOPbl MPULLU
K MHEHWI0 0 He0DX0AMMOCTY y4YeTa PacnooeHNs OKKITHO3M-
OHHO MIOCKOCTW OTHOCUTESIBHO CTPYKTYP Yepena, YTo Ierno
B OCHOBY OMpefefieH!si aHOManuii NofoXeHns 3yboB B Bep-
TMKanbHOM HanpasneHuu [25, 26]. OnpeaeneHbl ocobeHHOCTH
pacrnonioKeHns KnouesblX 3yHoB, 4TO MO3BOASNO OLEHUTb
BbIPAXEHHOCTb aHOMaMii Mo caruTTabHOW MIOCKOCTY [27].

HemanoBaxHoe 3HayeHWe Mpu UcCiefoBaHWW NULLEBOIA
06/1aCTV ronoBbl MMEET aHaNM3 MAMKUX TKaHEM, B YaCTHOCTH
pacrnonoxeHue ryb u ux MonoxeHue OTHOCUTENBHO BEpTU-
KaslbHbIX M FOPU30HTaNbHbIX AUArHOCTUYECKUX NUHUIA [28].
CneunanucTbl 06palLaloT BHUMaHKe Ha BbIOOp MeTOL0B fne-
YeHMs U NPUMEHEHNE OKKJKO30KOPPEKTOPOB C YHETOM BbIpa-
KEHHOCTM NaToN0rMM OKKJITIO3UOHHBIX COOTHOLeHWN [29, 30].

MopobHble uccnefoBaHWUsA, Kak MpaBunio, NPOBOASATCS
y B3pOoC/bIX MaumeHToB. KpaiiHe Mano cBefeHuii 0 KITMHUKO-
peHTreHonornyeckux ocobenHoctax YJ10 y geteit n B yacT-
HOCTM NpY BEPTUKa/bHOM Pe3L0BOI ANU30KKII03MM, YTO U No-
CIYWNO LieNbIo UCCeL0BaHMS.
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Llens uccnedosarus — onpefenuTb KIMHUKO-PEHTIEHO-
Nornyeckmne 0COOEHHOCTM BEPTUKANbHOW Pe3L0BOM [U30K-
KI03UK y [ieTel B NEpUOAE NPUKYCa MOMOYHbIX 3y60B.

MATEPWUAJIbI U METObI

PeTpocneKTUBHOE PEHTreHONOMMYecKoe WccneLoBaHue
NpoBeAeHO y 23 fieTeil B NEPUOLE NPUKYCca MONOYHBIX 3y00B.
Matepuanamm uccnefoBaHUsA CAYXWAWM KOHYCHO-Ny4eBble
KOMIbOTEPHbIe TOMOrpaMMbl ¢ TpexMepHbiMm (3D) Mogens-
MW 1 OpPTONaHTOMOrPaMMbl.

Mpu aHanu3e peHTTeHOBCKMUX CHWUMKOB WCMOJNb30BajM,
KaK 06LLenpuHATbIE METOLMKW, TaK U aBTOPCKUE, NO3BOJIAIO-
LuMe OLEeHUTb 0COBEHHOCTM UCCNeyeMOro Nepuofa oHTore-
He3a 1 pacnosioXeHns 3yboB OTHOCUTENBHO OKKJIO3MOHHOIA
MAOCKOCTU U APYrUX JIMHEMHBIX U YTI0BbIX OPUEHTUPOB.

(MoTorpaduu PeHTreHOBCKMX CHUMKOB aHanM3vpoBasy
B nporpamMMe «Power Point», MacwuTtab 1:1, HaHOCUNIM TOYKK
W CTPOMNM JIMHAW [ U3MEPEHWI U OLIEHKM YITOBbIX MOKa-
3arene.

Ha opTonaHToMorpaMMe 06LeNpuHATEIMU  TOUKaMK
Ka)X[0/ CTOPOHbI Obinn 2 cycTaBHble (Cond — Ha BepLuMHe
CyCTaBHOW rofoBKM U Co — Ha 3afiHEN TOYKE BbIMYKIOCTH
FOJI0BKM) U 2 TOUKM BBIMYKNOCTU HUMHEYENHCTHOMO Yria
(T, — Ha BeTBM U T, — Ha Tene HKHen yentocTy). Touxa
Pog (noroHuoH) pacnonaranach B HUMKHEN YacTy LIBa HUK-
Hell YesIloCTU MO CpeSMHHOM BepTUKanM nmua. 3agHioio (no-
CTepuarnbHylo) TOUKY OKKo3uK (POc) cTaBumM Ha aucTanb-
HOM BYropKe BTOPOro HUXHEro MOJIOYHOT0 Monspa.

N3mepsanu paccTosHMA Mexay CycTaBHbIMU U OKKITO-
3MOHHBIMKM TOuKaMu. Onpesensnu yron HUXHe:R YencTu
W pacnofoXKeHWe rOpU3OHTAMbHBLIX JIMHWA OTHOCUTESBHO
Ipyr opyra. BcnoMoraTenbHbIM MeTOLOM MCCNE[O0BaHus
OpTOMaHTOMOrpamMMbl BbiN0 MOCTPOEHME CYCTABHOMO Kpyra,
LieHTPOM KoToporo 6bia TouKka Cond, a AMaMeTpoM ClyXuno
OTHOLLIEHME MeXcycTaBHoOro pacctostua Cond-Cond K Ko3g-
duumenty 1,5 (puc. 1).

Ha TenepeHoreHorpamMmax 1 TpexMepHbIX PEHTTeHON0rU-
YECKWUX MOLENSX rOfI0BbI NPOBOAMNCS TPAAULIMOHHBIA MeToS,
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LLIBapua c aHanu3om nuuesoro yrna (A-N-Se) u yrna A-N-B.
N3Mepsnu yron HukHen yentocn (Go) Mexay KacatenbHbl-
MW JIMHAIMU K BETBM U TeJly YenocTu. B npamoi npoekumuu
OLIeHMBaNW MapannenbHoOCTb/HenapanenbHoCTb FOpU30H-
TaNbHbIX JIMHUIA ML (OpOUTANbHOM, OKKITHO3MOHHOM U aHry-
NAPHON HUKHEYESTIOCTHOMN).

Tak e, KaK ¥ Npy aHanu3e OpTOMaHTOMOrpamM, Wc-
Nosb30BaN METOA, MOCTPOEHMSA CYCTaBHOIO Kpyra, paauycom
KoToporo bbina BenMuMHa, paBHas OTHOLLUEHMIO PacCTOAHMSA
Cond-Asn k koadduumenty 1,5.

YuuTbiBas CNOXHOCTM ONpeAeNieHust anuKanbHbX 6a-
31COB, CBAI3aHHbIX C (QopMMpoOBaHWEM U pe3opbumeit anu-
KaslbHOW YacTU KOpHS B Pa3nuyHble BO3PacTHble Nepuofbl,
Ucnonb30Banu Toukn Downs Ha BepxHen — ASn (cybHasanb-
Has) U Ha HUXHEN YyencT — BSm (cynpaMeHTanbHas).

N3 Touku Cond npoBoannM paguanbHble IMHAM L0 TOYEK
N, ASn v BSm c nocnepaytoLmMM M3MepeHueM Ha3anbHoro
(N-Cond-Asn) v rHatnyeckoro (ASn-Cond-BSm) yrnos.

CpaBHuMBanm BbICOTY HasanbHoro otaena nmua (N-ASn)
C BbICOTOW rHaTU4eckoro otaena (ASn-BSm). MonyyeHHyto
BEJIMYMHY THATUYECKOT0 OTAeNa UL LeTel C BEPTUKaTbHO
Pe3L0BOI AM30KKIO3MEN CPaBHUBANM C PacUETHbIMU MOKa-
3aTeniAMu, KoTopble coctaBnsanu otHowenune N-ASn k 1,618
(wcno ®uboHauum). PasHuuy napaMeTpoB onpenensnu
B MUJIIMMETpaX.

Ilns rpaduyeckon penpoayKuMM 3yBHOW Ayrv MOJIOYHOrO
MpuKyca ucnonb3oBanu MeToq, LLBapua, ocHOBaHHbIA Ha no-
CTPOEHWUM Kpyra, IMaMeTp KOTOPOI COCTaB/IS TPaHCBEp3abHOe
paccTosH1e MeXy AUCTaNbHbIMU 6yropKaMu BTOpbIX MOJIOYHBIX
MonIfipoB. PacyeT NpoBOAMNCA C YYETOM J/IMHBI OKPYXHOCTH,
onpenensemon no cymme 10 3yboB ¢ aobaBneHvem auactem-
HOM cocTaBnistoLLleid. [py aToM nepeHme 3ybel npu Gusnonoru-
YECKOW OKKJTH03WM C ME30TPY3UOHHBIM MOSTOMEHUEM MOJIOYHBIX
Pe3sL0B Kacanuchb JIMHAM KOHCTPYKTUBHOW OKPYHOCTU. MeTog,
MO3BOAS OLEHUTb NATONOMMYeCK1e BapuaHTbl TPY3UOHHOTO Mo-
TIOXKEHWSA Pe3LIOB U Cy}KeHMe 3yBHbIX Ayr MOJIOYHOr0 MpUKYCa.

B nporpamme Microsoft Excel paccuutbiBanm cpeaHue
3HaYeHUs C MOKasaTeNieM OLMOKM penpe3eHTaTUBHOCTH
(M £ m) nna onpenenenus foctoBepHocTH No CThOAEHTY.

Puc. 1. PacnonoxeHne ocHOBHbIX TOYeK Ha opTonaHToMorpaMMe (a) u 3D-toMorpamMe (b)
Fig. 1. Location of the main points on the orthopantomogram (a) and 3D tomogram (b)
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PE3Y/IbTATbI U UX OBCYXAEHUE

B xone aHanu3a opTonaHToMorpamM 6bino yCTaHOBMEHO,
uyTO y AeTel B Mepuoje NpUKyca MOOYHbIX 3yboB BCTpeya-
NMCb 3 OCHOBHbIX BapuaHTa BEPTUKaNbHOM Pe3L0Boi AU30K-
K/o3uK, 0byCNOBAEHHON Cynpano3vumMeit BEpXHUX pesLioB,
MHGbPaNo3nLMen HUXKHUX PE3LIOB W COYETAHUEM YKa3aHHbIX
dakTopos.

CpefHsas BeNMYMHA BEPTMKANbHOM pE3LOBOM [M30K-
KKO3MM BO BCEX BapuaHTax cocTasnsna 4,87 + 1,22 MM.
Hanbornee yacTbiM BapuaHTOM pe3Li0BOM AM30KKITO3MM Bbina
coyeTaHHas GopMa, NpY 3TOM 0TMEYaNoCh YBESIMUEHNE MEX-
pe3LoBoro yrna Ha 60KoBoM ToMorpaMMe (puc. 2).

lpn paHHOW dopMe BepxHWe pe3ubl pacnonaranmchb
BbILUE OKKJIO3MOHHOM JIMHUM, @ HUXHWE pe3Lbl He [0Xo-
WM [0 YKa3aHHOM ropusoHTanu. Kak npaeuno, Bce Tpu
rOPM30HTaNM pacnonaranucb napannenbHo Apyr Apyry, 4To
XapaKTepu3oBasno 3yboanbBeonspHyio GopMy natonoruu. Be-
JIMYMHA YA HUKHEN YentocT coctasnsana 123,29° + 2,87°,
yto 67M3KO K ONTMManbHOW (W3MONOrMYeCKol HopMe.
ObpaLuaeT Ha cebst BHUMaHMe NOMOXEHWUE CYCTaBHOW OKPY-
HOCTM, KOTOpasi NMpOXOAMNA MO AMCTaNbHON OKKJK3MOHHOI

Tom 2, N2 2, 2024

VHMBGDCMTGTCHBH CToMaronorya
M HeJTIoCTHO-NMUeBad xmpyprma

TOYKe ¢ 0benx CTOpOH U CBMAETENLCTBOBaNa 06 onTUMarnb-
HOM pacrnosio}KeHU\ BTOPbIX MOJI0YHbIX MONipoB. CpenHHas
BEpPTUKab JiNLA NPOXOAMUNA MEXAY MeauanbHbIMK pe3uami
06enx YenoCcTeld, YTO XapaKTepHO AN CUMMETPUYHBIX hopM
3y604eNHCTHBIX Jyr.

Ha 3D-TomorpamMmax peTeii uccneayemoid rpynnbl Be-
nnumHa nvuesoro yrna no LUsapuy B cpefHeM cocTaensana
85,12° + 1,09° 1 bbina xapaKTepHa Ans oNTMMabHOMO pac-
MONOXKEHUS BEPXHEW YENKCTU B CTPYKTYpe KpaHuodauu-
anbHoro Komnnekca. Yron A-N-B 6bin paBeH 2,87° + 1,02°.
BenuunHa HmkHeuemtocTHoro yrna 3D-TomorpaMMbl npak-
TUYECKW COOTBETCTBOBaNa [AaHHbIM OPTOMaHTOMOrpaMm-
Mbl. BenuumHa rHaTMyeckoro yrna otauyanacb oT pac-
YEeTHbIX MOKasaTeneit B cpegHeM Ha 3,62° +1,12°, uto
CBUIETENIbCTBOBANO 00 YBENMYEHMM BbICOTHI THATUYECKO-
ro OTAEeNa N0 CPABHEHWUIO C Ha3ajbHbIM OTLENIOM JMLa
(puc. 3).

YKa3aHHbIN napameTp CBUAETENbCTBOBAN 06 yBennyeHumn
BbICOTHI MPUKYca, 00YCNOBNIEHHOW BEPTUKANbHOW Pe3LOBOM
LV30KKI03MeN.

[nnHa Tena HWKHeN YentocTM OJHOW CTOPOHbI B Cpea-
HeM no rpynne coctaBnana 58,49 + 1,64 MM, BbicoTa

Puc. 2. AHanu3 pacnonoxeHne opUeHTUPOB Ha opTonaHToMorpaMMe (a) 1 ToMorpamme (b)
Fig. 2. Analysis of the location of landmarks on the orthopantomogram (a) and tomogram (b)
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Puc. 3. AHanu3 TpexmepHbix Mogeneii (a, b) ronosbl pedeHKa 4 neT B 60KOBOI NpoeKLMM
Fig. 3. Analysis of 3D models (g, b) in the lateral projection of the head of a 4-year-old child
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BeTBM — 42,55 + 1,37 MM. Takum obpa3oM, COOTHOLLEHME
ANMHBI Tena K BbicoTe BetBu coctaensno 1,37 + 0,12, uto
CYMTaN0Ch ONTUMarbHLIM AN AAHHOTO Nepuoia OHTOreHesa.
Yron oTK/IOHeHMs BETBM OT MeprneHAMKyNspa K bpaHKypT-
CKOW ropusoHTanu He npesbiwan 10°, yto onpeaensano ee
(YHKUMOHaNbHbIA ONTUMYM.

OKK/TH03MOHHO-CYCTaBHas OKPYXHOCTb MPOXOAMNa Yepes
OMCTaNbHYK TOYKY OKKJ03UM BTOPBIX MOMOYHBLIX MOSISPOB,
4TO CBUAETENLCTBOBANO 06 ONTUMANbLHOM PacMOoNOXKEHUM
XeBaTeNbHbIX 3y60B. ObpaliaeT Ha cebs BHWUMaHuWe, 4TO
B MCCleflyeMOM BO3pacTHOM Mepuofe JIMHWSA, COefMHSI0-
LLas HUXHWW MOMIOC Kpyra C BbICTYNaloLLel ToYKoM nopbo-
pogka Pog, bbina napannenbHa OKKITIO3MOHHONM JIMHUK, YTO
MOXET ObITb PEKOMEHJ0BAHO B Ka4yeCTBe AMarHOCTUYECKO-
ro Tecta [J1A OMPeAesieHUs aHOManni NONIOXKEHMS Pe3LioB
B BEPTUKa/IbHOM HanpaBneHum.

Mpu 6roMeTpUyecKoM MUccCrefoBaHUM MOAENEN Yenio-
cTeli ObIN0 BbIABNEHO, YTO CYXXEHWE BEPXHUX 3YOHbIX Ayr
B MCTabHOM OTAeNe coctaBuio 3,62 + 1,02 mM. Npu 3tom
onpefensanoch yBeamyeHue riybuHbl oyru 3a cyeT NpoTpy3um
pe3uoB Ha 2,87 + 0,54 mm.

[MnoTesa uccnefoBaHNa npefnonarana noayyeHue faH-
HbIX 00 HanM4MM 0CcOBEHHOCTEl YeNoCTHO-NMLLEBOr0 KOM-
nnexca y AeTeit ¢ pasnnyHbiMA GopMaMW BepTUKasbHOM
Pe3L0BON AM30KKIIO3UM B MEPUOAE MPUKYCA MOMOYHBIX 3y-
6oB, uTo 1 6bIT0 NOATBEPIKAEHO pe3ynbTaTaMu UcciefoBa-
HWS. BbisiBieHO 3 0CHOBHBIX (hOpPMbI BEPTUKANbHOM Pe3LI0BOM
AV30KKITH03MM, B YaCTHOCTU CYNpanosuLys BEPXHUX Pe3LioB,
MHbPaNo3nLMsA HUMKHUX Pe3LIOB U coYeTaHHas GopMa naro-
norum, Hambonee YacTo BCTPeYaroLLasncs B U3y4aeMoM nepu-
0[le OHTOreHe3a. [1s1 BepTUKabHOM pe3LioBoi AN30KKIH3UN
XapaKTepHO Hanuune BepTUKANbHOW LLeNW B NepefHeM oT-
pene 3ybHoit oyrv Ha 4,87 + 1,22 MM, cyxeHue 3ybHbIX ayr
Ha 3—4 MM 1 NpOTPy3us MOMOYHBIX Pe3L0B, COYETAIOLLASACS
C MHOAHTUBbHBIM TUMOM 10TaHusA. BennunHa yrna HuskHei
yemtoctu coctasnana 123,29° + 2,87°, yto bbino 6AM3KKUM
K ONTMManbHOM GU3MONOrMIeCKon HOPME U CBUAETENLCTBO-
Bano o 3yboanbeeonsipHon dopme natonorun. OTHOLLEHME
JJIMHbI Tefla YenocTn K Betsu coctasnsno 1,37 + 0,12, yto
CYLLLeCTBEHHO OT/IMYANOCh OT aHaNOrMYHOr0 MOKa3saTens
Yy JIOAEN C NOSIHBIM KOMMJIEKTOM MOCTOSHHbIX 3yboB. [lony-
YeHHble [aHHble MOTYT BbITb MCMONIb30BaHbI B MPaKTUYECKO
AEeATeNbHOCTH OPTOLOHTOB A/ AMArHOCTUKM U NeYeHMUs aHo-
Manuii OKKITH03uM B ieTcKoM Bo3pacTe. KpoMe Toro, pesynb-
TaTbl UCCNE0BAHUS MOTYT CIYXWTb NPeANOChIIKON K Mpo-
BEZIEHMIO NOJ00HOro UCCNeA0BaHNA Y AeTel C PasfiniHbIMU
BapuaHTamu 3ybHbIX Ayr MOMIOYHOrO NpUKyca 1 Npu audde-
PeHLManbHOM AMarHoCTUKE aHOManuid B TpaHCBepCasnbHOM
W CaruTTanbHOM HanpaB/eHMSX.

3AKJIKYEHUE

TakuM 06pa3oM, B COOTBETCTBMM C LieSIbio paboTbl onpe-
[leNeHbl KIIMHUKO-PEHTreHoNorMyeckue 0cobeHHOCTM Bep-
TUKanbHOW pe3L0BOM OM30KKIIO3WUM Y [eTeil B nepuofe
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MpUKyca MonOouHbIX 3y60B. [peanoeHbl HOBble MeTOAbI
aHanM3a OpTOMaHTOMOrpaMM, TenlepeHTreHorpaMM 1 TOMo-
rpaMM ANf OLIEHKW THAaTUYeCKOro cTaTyca M pacrofioXeHus
OCHOBHbIX CTPYKTYp OTHOCUTENbHO CTabunbHbIX Mopdoo-
TMYeckux opueHTUpoB. [lpoBefeHHbIN aHannu3 no3sonui
BbIAEUTb (DOPMbl BEPTMKANIbHON PEe3L0BON [MU30KKII03MM
1 napameTpbl 3y6HbIX Ayr B CaruTTanbHOM W TpaHBepCanb-
HOM HarpaBfieHUW, YTO OnpefensieT HOBbI NOAXOA K Aua-
THOCTMYECKMM W Jie4ebHO-NPodUNaKTUYECKUM MeponpusTH-
AIM y ieTel C aHOManMAMK OKKII03WM B NePUOLe MOJIOYHOIO
npuKyca.

A0NOSIHATENIbHAS UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECNM CYLLECTBEHHbIA BKNaL
B MOATOTOBKY CTaTbi, MPOYAM W ofobpunu QGuHanbHyl Bep-
cuo nepen nybnukaumen. JIMuHbIA BKNAL KaXAoro aeTopa:
T.0. OMuTpUeHKo — pamsalH uccnefoBaHWs, HanmucaHue u pe-
[aKTUpoBaHWe TeKcTa cTatbi; B.T. Arynosa — cbop matepuana,
aHanM3 nostyyeHHbIX AaHHbIX, B.M. KepobsH — pa3spaboTka mMeTo-
[0B aHan13a TeflepeHTreHorpaMM MoJI0YHOr0 MPUKYca, onmcaHue
MeTOJ,0B MCCeS0BaHuA.

WcTouHuk dmHaHcupoBaHUs. ABTOpbI 3a8BNAOT 06 OTCYTCTBUM
BHELLHero GUHaHCMPOBaHWUA MPU HaMWUCaHWM CTaTby.

KoHdnukT uHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
AIBHbIX M MOTEHUMASbHBIX KOH(IMKTOB MHTEPECOB, CBSA3aHHLIX
¢ nybamKaumen HacTosLLEN CTaTby.

ITnyeckuin KomuteT. CTaTbs COAEPIKUT MaTepuansl Uccneao-
BaHMs.

WHdopMmupoBaHHoe cornacue Ha ny6nukaumio. Bee yyacTHu-
Ku [,o6poBosbHO Mognmcany GopMy MHGOPMUPOBAHHOTO cornacus
[0 nybBAMKaumm cTaTbm.
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OcobeHHoCTH pacnojoxeHusa OKK/I03UOHHOMU
NNOCKOCTU K K&MI‘IEPOBCK(WI FOPU3OHTAJIU
C y4eTOM TUMa pocTa yYesocTen

B.T. Arynosea, T.[. [IMutpuenko, U.H. l0xHoB

Bonrorpapckuii rocynapcTBeHHbIN MeaVLMHCKMIA yHuBepcuTeT, Bonrorpag, Poccus

AHHOTALNA

AkTyanbHocTb. B opToneaMyecKoi CTOMaTonoruu 1 OPTOACHTUM NpU aHanu3e pacrofioXeHUs OCHOBHbIX MOCKOCTEN 0CO-
boe BHMMaHWe yAensieTcs OKKIIIO3MOHHOI NocKocTU. [lns ee ompeaeneHns MPeAsioKEHO MHOKECTBO OPUEHTMPOB, TaKMUX
KaK KaMmnepoBcKas ropusoHTab, HIP-nnockoctb 1 ap. MonydyeHbl NpoTMBOpeUmBbIe CBEAEHNS O LieiecoobpasHOCTH UCMOSb-
30BaHMA KaMepOBCKOW rOpU30HTaNM B KauyecTBe OPUEHTMpa MPU KOHCTPYWMPOBaHWM MPOTETUYECKOI MIOCKOCTM Y Jiofei
C aHOManmMAMU OKKITH3MUN.

Lenb. Onpegennts 0COBEHHOCTU PacMONOMKEHUS OKKIIO3MOHHOM MIOCKOCTM MO OTHOLLEHUI0 K KaMMepOBCKOW rOpU30HTaM
y Niofieli ¢ pasnMyHbIMU TMNAaMK POCTa FHATUYECKOro OTAEeNa ua.

Matepuanbl u MeToapl. PaHooMM3MpPOBaHHOE PETPOCMEKTUBHOE MCC/E0BaHME BbIMOHEHO Ha 67 TeNepeHTreHorpaMMax
C NMpU3HaKaMu GU3MONOTNYECKOro NpuKyca. KamMnepoBCKylo ropu3oHTab MPOBOAMAM OT CybHa3ambHOM 40 TparMoHaNbHOM
TOYKM, KOTOPas Ha TeJlepeHTTeHorpamMMe COOTBETCTBOBAIA PAcMoOMEHMI0 HUMHETO Kpas HapyXKHOro CyX0BOro npoxoja.
OKK/I03MOHHAS JIMHUS COEAMHANA KOHTAKTHYH0 TOYKY aHTarOHMpYHLMX MeAManbHbIX Pe3LOB C AMUCTaNbHON OKKITH3UOHHOM
TOYKOM MOCNEAHUX MOJISPOB.

Pe3ynbTatbl. YcTaHOBNEHO, YTO /1A ONPEAESIEHNUS NPOTETUYECKON MIOCKOCTU B KIIMHUKE NPOTETUYECKOI CTOMATONoru pe-
KOMEHYEeTCS B KayecTBe OpUEHTMPA WCMO/b30BaTh KaMMEepPOBCKYI FOpPU30HTaNb TOJIbKO Y JIIOLEN C HEUTPasbHbIM TUMOM
pocTa nmua. XapaKTepHas 0COOEHHOCTb COMOCTABUTENIBHOMO aHann3a pacrnosioXKeHNs KaMrepoBCKON ropU30HTAM C OKKITIO-
3MOHHO JIMHMEA, TIPY FOPU30HTAIBHOM W BEPTUKAJIbHOM TUMaxX POCTa YesoCTeN OHM He napannienbHbl Apyr apyry.
3aknoueHue. [119 OLEHKM ONTUMANbHOTO PacrofoXEHNUS OKKIII03MOHHOM NOCKOCTU MpU FOpPU30HTaIbHOM U BEPTUKANIbHOM
TMNax pocTa YenocTen, He0bXoAMMO BbIAENUTb Apyrie opueHTUpbI. [TonyyeHHble AaHHbIE MOTYT ObITb UCMOMb30BaHbI B Op-
TONEAMYECKON CTOMATOSIOMMM NPYU NPOTE3UPOBaHUM JIOAEN C NOSHOM afieHTMEN U B OPTOAOHTUN AN AWNArHOCTUKM aHOMasnum
PACMOJIOMEHUS OKKITIO3MOHHOIA MIOCKOCTY.

KnioueBble cnosa: TEJ'IGPEHTI'EHOI'pad)VIFI; CIJVI3VIOJ'IOFVI‘-IECK8FI OKKJIO3U1A; TUNbl poCTa JiMUua; KaMnepoBCKaA ropu3oHTalb;
OKKJIKO3MOHHAA MJI0CKOCTb.
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Features of the location of the occlusal plane
to the Camper horizontal, taking into account
the type of growth of the jaws

Violeta T. Yagupova, Tatyana D. Dmitrienko, Ilya N. Yukhnov

Volgograd State Medical University, Volgograd, Russia

ABSTRACT

BACKGROUND: In prosthetic dentistry and orthodontics, the occlusal plane receives particular attention when analyzing the
location of the main planes. To determine it, many landmarks have been proposed, such as the Camper horizontal plane, HIP
plane, etc. Information about the advisability of using the Camper horizontal plane as a guideline when constructing a prosthetic
plane in people with occlusion anomalies has been conflicting.

AIM: This study aimed to determine the features of the location of the occlusal plane in relation to the Camper horizontal plane
in people with different types of growth in the gnathic part of the face.

MATERIALS AND METHODS: A randomized retrospective study was conducted on 67 teleradiographs with signs of physiologi-
cal occlusion. The Camper horizontal plane was delineated from the subnasal to the tragionic point, which on the teleradiograph
corresponded to the location of the lower edge of the external auditory canal. The occlusal line connected the contact point of
the antagonizing medial incisors to the distal occlusal point of the last molars.

RESULTS: To determine the prosthetic plane in a prosthetic dentistry clinic, the Kamper horizontal plane is recommended as
a guideline only in people with a neutral type of growth of the gnathic part. In the comparative analysis of the location of the
Kamperian horizontal plane with the occlusive line, with horizontal and vertical types of jaw growth, a characteristic feature
was that they were not located parallel to each other.

CONCLUSION: Thus, to assess the optimal location of the occlusive plane in horizontal and vertical types of jaw growth, other
landmarks must be determined. The results of this study can be used in prosthetic dentistry in people with full adentia and in
orthodontics to diagnose anomalies in the location of the occlusive plane.

Keywords: teleradiography; physiological occlusion; types of facial growth; Camper horizontal; occlusal plane.
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KJIWH/HECKAA CTOMATONOM A

AKTYAJIbHOCTb

OcobeHHOCTAM pacnonoKeHNs OCHOBHbIX aHAaTOMUYECKUX
yacTen B CTPYKTYpe Yepena yAenseTcs BHUMaHWe co CTOpo-
Hbl CTOMATO/O0roB ¥ Mop(ONoroB C Y4eTOM MHAMBMAYaNb-
HbIX 0cobeHHocTen oHToreHesa [1]. B aaHHoM HabniopeHum
aBTOpbl OTMETUAM MPU POCTE YENHOCTEN [MHAMUYHOCTL U3-
MEHEHUS MOMOXEHUS OCHOBHBIX CTPYKTYp YepenHo-nmue-
BOr0 KOMMeKca, 06yCnoBieHHbIX CMEHOW MONOYHbIX 3y60B
Ha NOCTOSHHbIE U UMEHLLMX FPYNMOBYI0 3aBUCUMOCTb. Onpe-
AeneHbl 0cobeHHocTH 3yboB 0benx reHepaumi U ux pacno-
NOXKEHME HA OKKJIIO3MOHHOM MA0CKoCTW [2]. 3aBucMMOCTb
MOMOXeHUA 3yD0OB M UX OKKITIO3MS C aHarOHUPYHLLMMK Na-
pamu onpefenseT 0C06EHHOCTN MOAENMPOBaHUS B y4eOHOM
1 NpUKNagHoM nnaxe [3].

WccnepnoBatenu 0TMeyaloT NosjioBoi AMMOP(U3M aHa-
TOMMYECKMX YacTeN C YHETOM KOHCTUTYLIMOHHBIX Pasinyni
naumeHToB [4, 5]. PaccMoTpeHbl 0cobeHHOCTH MopdhoMeTpum
JMLEBOro OTAENa € y4eTOM TUMOB pocTa Y Nkofen ¢ pusnono-
TMYECKMMM BapUaHTaMM OKKITHO3MOHHbIX COOTHOLUEHWH [6, 7].
OTMeueHbl OCHOBHbIE MOKa3aTenu MophoMeTpuu, xapakTe-
PU3YHOLLME TUMbI POCTA YESOCTEN, B KOTOPbIX OCHOBHOE BHU-
MaHWe YOENEeHO Yriy HWKHEH YenCTh, ero BeluymHa npu
HelTpanbHOM Tune BapbupyeT oT 119 po 123°. MposeneHa
[eTaNnbHas M KOMMEKCHas OLEHKa OCHOBHbIX MapaMeTpoB
3y604entoCTHBIX Ayr, MPUHALMEXALLMX K apKagHbIM U [eH-
TaNbHLIM NoKasatensm [8, 9.

[ins onpefenexns TMNOB AeHTaNbHbIX Ayr B HAcTosLLEe
BPEMS UCMOMb3YIOTCA COBPEMEHHbIE METOLbI AMArHOCTUKMU,
NpeLnoXeHbl OPUTMHANbHbIE OPUEHTUPBI ONpeaeneHus pas-
MepoB apok no auaroHanm [10]. lpencTtasneH nonpobHbIi
CPaBHUTENbHbINA aHaNM3 KNAcCUYECKUX U COBPEMEHHBIX Me-
TOL,0B MUccrefoBaHuA 3ybHbIx apok [11].

Cpean MHOrouMcieHHbIX MeTofoB MophoMeTpum rono-
Bbl M JIMLA B MPUXU3HEHHBIX YCI0BMSX 0c0B0Oe 3HaueHue
UMeKT peHTreHonormyeckue [12, 13]. B pabote npepacras-
NeH COMOCTaBUTENbHbINM aHanW3 pe3ynbTaToB, MOJTyYeHHbIX
Mpyu HenocpeacTBEHHON MOP(OMETPUM TOMI0BbI C AaHHBIMY
PEHTFEHONOMMYECKUX UCCNIeA0BAHUN, OTMEYEHbI MpenMyLLe-
CTBA M HELLOCTATKM KaXaoro u3 Hux. [laHHoe uccnefoBaHue
Bbino npoBefeHo Npu GU3MONOrNYECKOW OKKIIO3WUW U Ner-
710 B OCHOBY [amnbHeNLNX HabnaeHU U Mcnonb30Banoch
B KauyeCTBe KpWUTepWeB LOCTOBEPHOCTU M 3(QdEKTUBHOCTH
nx nposegeHus. CneunanmcTbl 0TMETUAM 0COBEHHOCTM pas-
MepoB 3y60B (MaKpOLOHTHBIN TUM CUCTEMbI) B 3aBUCUMOCTH
0T NapaMeTpoB rofosbl [14].

CoBpeMeHHas CTOMaTofoOrMyecKas LMarHOCTUKa OCHO-
BbIBAETCA HA AaHHbIX KOMMBLIOTEPHOr0 aHann3a TOMorpamMm
1 B HacTosiLLee BpeMsi NpeLCTaB/eHbl CBEAEHUS 00 MHAMBU-
[YarnbHOM aHAaTOMMYECKOW M3MEHYMBOCTU OCHOBHBIX YacTen
KpaHno-daLmanbHoro KOMMIEKCa, BKIYas 3NeMeHThI HUK-
HeYenlocTHoro cycraea [15-17].

YuuTbiBas MaTepuanbHble 3aTpaTbl NaUUEHTOB NpU Mpo-
BEleHUM UCCIeJ0BaHMSA C UCMO/b30BaHNEM METO/Ia KOHYCHO-
Ny4eBOMN KOMMbIOTEPHOM TOMOrpaduu, LLMPOKOE NpUMEHeHWe
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B MPaKTUYECKO OPTOLOHTUM M NPOTETUYECKON CTOMATOSOMMM
nonyynn Metop, TenepeHTreHorpadum [18]. ABTopbl uccne-
[,0BaHNUA 0TMETUIM 3aKOHOMEPHOCTU POCTa YentocTeld 1 pac-
MOJIOKEHWE OCHOBHBIX JUArHOCTUYECKUX JIMHWIA U YTTI0B NpK
(M310N0rNyecKoM NpuKyce.

Ha ocHoBaHWM [aHHbIX COMOCTaBUTENBHOMO aHanM3a
MophOMeTpUM roNioBbl M NWLA pa3paboTaHbl anropuTMbl
obcnefoBaHMsA NauMeHToB, OnpefensioLlne copasMepHOCTb
aHanusupyembIx Komnnekcos ronosbl [19, 20]. He ucknio-
yaeTcs LeniecoobpasHocTb, MOMUMO MOpPhOMETPUM, OLIEHKM
(YHKUMM }eBaTeNIbHOr0 opraHa B HOPMasbHbIX U aHOMaJlb-
HbIX ycnosusax [21].

B oprtonenuuyeckoi CTOMaTonorM M OpTOLOHTUM MpM
aHanu3e pacrosoXeHUs OCHOBHBIX NJI0CKOCTEN 0C000€e BHU-
MaHue YOenseTcs pacrnofioOXKEHUI0 OKKIIO3MOHHOW NOCKO-
ctv [22]. OTMeuyeHO 3HauyeHMe KaMnepoBCKOW FOPU30HTasN
B KauecTBe OpMEHTMpa MPOTETUYECKOM NAOCKOCTW MpU Npo-
Te3upoBaHuM LedeKToB 3yOHbIX Ayr Y MaLMEHTOB B pa3sHOM
Bo3pacre. OTMeuyeHa BaXHOCTb ONpejeneHns U UCnosb30Ba-
HWSA NPOTETUYECKON MITOCKOCTM NMPU U3roTOBNEHNM 3CTETUYE-
CKMX KOHCTPYKLMI 3yOHbIX NpoTe30B [23].

[ina onpefeneHus MONOXEHWUA MIIOCKOCTM OKKJO3MM
B HacToslLLee BPeMS NPEASIOKEHO MHOXECTBO OPUEHTUPOB,
TaKMX KaK KaMnepoBCKas ropusoHTasb, HIP-nnockocTb u ap.
[24, 25].

OnpeneneHa 3aBUCUMOCTb MOJTOXEHUA MIIOCKOCTU OK-
KJTI031M OT BEJIMYMHBI HUXKHEYEIOCTHOrO YA, ABNSLLErocs
OHMM U3 NMOKa3aTesien pocta Yentoctu [26]. bonee Bbipaxe-
Ha NaTonorus OKKIIO3MOHHOW JIMHUK Y NIKOAeN C aHOMannaMH
B BEPTMKA/IbHOM HampaBJfieHU, YTO OTPaaeTcs Ha buome-
XaHUKe }eBaTeslbHOro opraHa [27]. B cBs3u ¢ atuM cTpem-
NeHne HOpManu3oBaTb MOJIOXKEHWE OKKII3UOHHOW JIMHUM
pasfnMyHBIMK annapatamu onpefenisieT NpoTOKON BefeHMs
MaLMeHTOB C aHOManuAMM okKknto3umn [28, 29]. OtMeueHo
B/IMSHME BbIPAXXEHHOCTW aHOManM Ha TaKTUKY OMarHoCTU-
YecKux 1 NievebHbix MeponpusTui [30].

B 1o e Bpems, yuuTbiBas MpOTUBOPEYMBbLIE CBefe-
HWS 0 LenecoobpasHoCTM WUCMOb30BaHUS KaMMepOoBCKOV
rOpU30HTaNM B KayecTBe OpPWMEHTMPA NpU KOHCTpyMpoBa-
HUM MPOTETMYECKOW MNOCKOCTW, Hamu chopMynupoBaHa
uenb pabomel — onpefenuTb 0COBEHHOCTU PacnoNoXeHNs
OKKJTH03MOHHOM MOCKOCTM MO OTHOLLEHWIO K KaMMepOoBCKOV
TOPU30HTaNM y Nl0AeN C PasfnyHbIMU TUMAMKM pocTa rHaTu-
YecKoro oTAena nmua.

MATEPUAJIbl U METObI

PaHaoMM3MpoBaHHOE PeTPOCMEKTUBHOE WUCCrefoBaHKe
BbINOJIHEHO Ha 67 My3eWHbIX TenepeHTreHorpaMMax C npu-
3Hakamu Qu3unonormyeckoro npukyca. llocne n3MepeHus
yrNia HWKHE YemnioCTu peHTreHorpaMMbl bl cTpatuduum-
poBaHbl Ha 3 rpynnbl C y4eToM TMna pocta avua. B 1-1 rpyn-
Me aHanM3WpoBaNnCb PEHTFEHOrPaMMbl, Ha KOTOPbIX BESU-
YMHA HUXKHEYeNcTHoro yrna coctaensana ot 119 mo 123°,
KaK npu HelTpanbHoM Tune pocta. Bo 2-1o rpynny Bowm
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Puc. 1. OcobeHHOCTU aHanmM3a ¢ pacronoxeHneM ToueK (a) U NnMHWiA (b) Ans NOCTPOEHMS OKKIHO3MOHHOM NIOCKOCTM
Fig. 1. Analysis of the arrangement of points (a) and lines (b) for the construction of an occlusal plane

PEHTTEHOrPaMMBbI C YI/I0M HUXKHel YentocTn MeHee 118°, nx
OLieHMBaNM KaK ropu30HTasbHbIM TUN pocTa. B 3-i rpynne
3HaYeHMe HUXKHEYENIOCTHOrO yria npeBbiwano 124° — sep-
TUKanbHbIN TUM pocTa.

N3 6onbluoro KonmyecTBa KOCTHBIX M KOXHbBIX OpU-
€HTMPOB, MCMO/b3yeMbIX B OPTOAOHTUM, HaMM Bbinu Bbi-
OpaHbl MNocKocTb ocHoBaHWs yepena no Llsapuy (N-Se),
MaHAMOyNspHas MIOCKOCTb U KacaTeNibHas K BETBU Yento-
CTU Cc 00pa30BaHMEM W QHANM30M HUXHEYESICTHOro yrna.
KamnepoBcKylo ropu3oHTanb MPOBOAMIM OT CybHa3anbHO
A0 TParMoHasbHOW TOUKU, KOTOPas Ha TelepeHTreHorpaMme
COOTBETCTBOBAJ/IA PACMOMOKEHNI) HUKHErO KPasi HapyHOro
C/yXoBOro npoxofa. OKKIK3MOHHAA IMHUSA COeUHANA KOH-
TaKTHYH TOYKY aHTarOHUPYHOLLMX MenanbHbIX Pe3LoB C Auc-
TaNlbHON OKKJTIO3MOHHO TOYKOM NocneaHMX MonspoB (puc. 1).

Bbino npoaHanu3upoBaHo MOMOXEHWUE AMArHOCTUYECKMX
JIMHUIA W BbINOJSIHEHO U3MEPEHUe YII0B MeXay HUMU. AHa-
NIU3 MPOBOAMNCS C NPUMEHEHWEM KOMMBKOTEPHOW Nporpam-
Mbl Microsoft Excel ¢ cocTaBneHMeM BapuaLMOHHbIX PsiAO0B
M0 KaXX[0W rpynmne C pacyeToM CpeAHen BeNUYMHBI, OLIMOKN
(M £ m) v onpepenenneM foctoBepHocTH No CTbloAeHTy.

PE3Y/IbTATbI U UX OBCYXXAEHUE

B xofe vccnepoBaHus npoaHanu3vpoBaHo 25 TenepeHT-
reHorpamM, no BeIMYMHE HUMHEYENIOCTHOMO Yrila OTHEeCEH-
Hble K HeWTpasibHOMy TUMY pocTa yestocTen. B oTHocuTenb-
HbIX BENMYMHAX KOJIMYECTBEHHbIN MOKa3aTeslb Ucciesyemoil
rpynnbl coctaun 37,31 +£ 5,91 % ot obwero Konuyectsa
HabnofeHuI.

BenuunHa HMXKHEYENWCTHOrO yrna B CpeAHeM
no 1-# rpynne coctasnana 120,26° + 1,34°. BennuunHa yrna,
06pa30BaHHOr0 KaMMepoBCKOW FOPU30HTaNbK U NI0CKOCTbIO
0CHOBaHMs Yepena, coctasnsna 15,12° + 0,39° (puc. 2).

XapakTtepHasi 0co6eHHOCTb COMOCTaBUTENIBHOTO aHanu-
3a pacnooXKeHWsl KaMmnepoBCKOW FOpPM30HTanM C OKKJIHO-
3MOHHOM JIMHWEN — WX PacrosioXKeHWe NpaKTUYecKu na-
pannenbHo. lonyyeHHble [aHHbIe COrNacylTCs C MHEHUEM
BOMbLUMHCTBA CMELManUCTOB 0 TOM, YTO ANS ONpejeneHus
NPOTETUYECKON MNOCKOCTM B MPOTETUYECKOW CTOMATONIOMH

00I: https://daiorg/10.17816/uds633519

PEKOMEHAYETCA B KaueCTBe OPUEHTMPA MUCMOMb30BaTh KaM-
MepOBCKYK0 FOPU30HTasb.

B wuccnepoBanun bbino npoaHanusuposaHo 20 Tene-
PEHTTEHOrpaMM, N0 BEMYMHE HUXHEUYENCTHOro yriia oT-
HECEHHBIX K rOpU30HTaNbHOMY TUMY pocTa yentocTeid. B oT-
HOCUTENBHBIX BENMYMHAX KOJMYECTBEHHbIN MOKasaTesb
uccneayemoi rpynnbl coctasun 29,85 + 5,59 % ot obuero
KONM4ecTBa Hab/lofeHWI, [LOCTOBEPHOI PasHULIbI MO YMCTEH-
HOMY COCTaBy rpynn Hamu He oTMeyeHo (p > 0,05). Benu-
UMHA HWKHEYENHCTHOrO yrna B cpefiHeM Mo rpynne ¢ ropu-
30HTanbHLIM TMNOM pocTa coctasnana 115,07° + 1,85°, uto
LO0CTOBEPHO OT/MYANOCh OT MOKasaTeNiel BENIMUMHBI yrna
1-# rpynnbl uccnepnoBanus (p < 0,05). BennunHa yrna, 06-
Pa30BaHHOr0 KaMMepOBCKOM FOpPU30HTa/bK) U MIIOCKOCTHIO
OCHOBaHuA Yepena, coctanana 14,12° +0,39°, no ato-
My MOKa3aTesllo HaMKU He O0TMeyeHo pasnmuuii (p > 0,05)
¢ 1-1 rpynnon (puc. 3).

XapaKTepHoM 0COBEHHOCTBIO COMOCTaBUTENIBHOMO aHau-
33 pacrnonoxeHns KaMNepoBCKOW FOPU3OHTANM C OKKIIHO3U-
OHHOW NMHKEN, BbINO TO, YTO OHM pacnonaranuch He napan-
nenbHO Apyr apyry. B conocTaeneHnm aHanusvpyeMble TUHUA
06pa30BbIBaNM OCTPbIA Yrof, OTKPLIBAIOLLMACA K33 M.

MonyyeHHble [aHHble CBUAETENLCTBYIOT O TOM, YTO
y NtoJeii C BEPTUKabHBIM TUMOM POCTa, TaK JKe KaK U C ro-
PW30HTa/IbHLIM, HE PEKOMEHAYETCA B KA4ecTBe OpPUEHTUPA
UCMO/b30BaTh KaMMepoBCKYK rOpU3OHTaNnb U Heobxoaumo
BbibpaTb Apyrue OpUeHTUpBI 41 KOHCTPYMPOBAHUA OKKJIIO-
3MOHHOM NOCKOCTH.

MpoaHanuanpoBaHo 22 TenepeHTreHorpamMMmbl, Mo BeSn-
UMHE HUKHEYESTIOCTHOrO YrJ1a 0THECEHHbIE K BEPTUKAbHOMY
TUMy pocTa YentocTent (3-a rpynna). B oTHocuTeNbHbIX BEAM-
UMHAX KOJIMYECTBEHHbLIA MOKa3aTeNlb MCCNeLYeMON rpynmbil
cocrasun 32,84 + 5,73 %.

BennumnHa HUXHEYENKOCTHOMO yrna B CPeLHEM Mo rpynne
C rOpM30HTaIbHBIM TUMOM pocTa coctasnsna 125,94° + 1,79°,
4TO JOCTOBEPHO OT/IMYANOCh OT MOKa3aTeneil BeMUMHbI yria
B 1-# u 2-# rpynnax uccnepnosanus (p < 0,05). B 3-i rpyn-
ne BenMuYMHA yrna, obpa3oBaHHOro KamMnepoBCKOW ropu-
30HTanbl0 W MJIOCKOCTbIO OCHOBaHMSA Yepena, COCTaBNisna
15,62° + 0,73°, no 3TOMy MOKa3aTeNld HaMW He OTMEYEHO
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a
Puc. 2. OcobeHHOCTV pacmnonoXeHus MHUA WU YrioB (a) U CONOCTaBUTENbHBIA aHanU3 KaMnepoBCKOW U OKKIO3UOHHOW NuHWiA (b)
B 1-# rpynne
Fig. 2. Location of lines and angles (a) and comparative analysis of the Camper and occlusal lines (b) in group 1

Puc. 3. OcobeHHOCT pacrmonoXeHus MHUIA U YroB (@) W COMOCTABUTENbHbIA aHanM3 KaMMepoBCKOW M OKKIO3MOHHOW NMHMIA (b)
BO 2-i rpynne
Fig. 3. Arrangement of lines and angles (a) and comparative analysis of the Camper and occlusal lines (b) in group 2

Puc. 4. OcobeHHOCTV pacmnonoXeHus MHUIA U YrioB (@) U CONOCTaBUTENbHBIA aHanU3 KaMnepoBCKOW U OKKIO3UOHHOW NuHWiA (b)
B 3-# rpynne
Fig. 4. Arrangement of lines and angles (a) and comparative analysis of the Camper and occlusal lines (b) in group 3

paznmumit (p > 0,05) Mexxay 1-# u 2-ii rpynnamm Habnloge- M C ropusoHTasbHBIM, HE PEKOMEHOYETCA B KayecTBe Opu-

HUI (puc. 4). EHTUPA MCMOJIb30BaTh KAMNEPOBCKYI0 FOPU30HTalb U Heob-
XapakTepHas 0c06eHHOCTb COMOCTABMTENIbHOTO aHanM3a  XOAMMO BbIOUpaTh Apyrie OpUEHTMPbI 1l KOHCTPYMPOBaHMS

pacrnofioXeHns KaMNepoBCKOM FOPU3OHTANN C OKKIO3MOH-  OKKJTIO3MOHHOM NOCKOCTH.

HOW JIMHWEN — OHW pacmoiarajncb He NapannenbHO Apyr

apyry. B conoctaBneHun aHanusupyemble auMHUM 06paso- Bb|BOﬂ,b|

BbIBaNM OCTPbIA Yrof, OTKPbIBAOLLMIACA KNepeau, B 0Tu4me

ot 1-1n 1 2-i rpynn. 1. KamnepoBcKas ropu3oHTanb NpoxoauT napaniesibHo
MonyyeHHble [LaHHble CBULETENbCTBYIOT O TOM, YTO  OKKJIO3MOHHOW JIMHWW Y Mt0Ael C GU3MONOTMYECKON OKKIH-

y nofeil C BepTMKanbHbIM TWUMOM POCTa, TaKKe KaK  3Mel WU HEMTpasbHbIM POCTOM YeNoCTeN.

00I: https://daiorg/10.17816/uds633519
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2. Mpu ropu3oHTanbHOM TuMe pocTa KaMrepoBcKas ro-
PU30HTasb C OKKJ/IIO3MOHHOM JIMHWEN 0Bpa3yeT yron, OTKpbI-
BalOLLMICA K3a[M.

3. Mpn BepTMKanNbHOM TWMe pocTa KaMnepoBCKas ropu-
30HTaslb C OKKJTO3MOHHOM NIMHWEN 0Bpa3syeT yron, oTKpbIBa-
IOLLMIACA Knepeau.

3AKJIKYEHUE

Takum 0bpasoM, B pesynbTate NpoBeAEHHOT0 MCCneao-
BaHMs OblNO YCTAHOBMEHO, YTO AJ1S OMpefeneHUs NpoTeTn-
YeCKOW NNI0CKOCTU B NPOTETUYECKOI CTOMATONOMMM PEKOMEH-
LYeTCs B KA4ecTBe OPMEHTUPA UCMOMb30BaTb KAMMNEPOBCKYI0
rOPU30HTaNb TONLKO Y JIOAEN C HeTpasbHbIM TUMOM pocTa
amua. [Ins OLEHKW ONTUMAnbHOro PacrofioKeHNs OKKIH-
3MOHHOM NJIOCKOCTM MpY FOPU30HTANIBHOM U BEPTUKANBHOM
TMNax pocTa uYentocTeid, HeobxonuMo onpepensTb Apyrue
OPMEHTUPbI Y4TO MOXKHO MPUMEHUTb B OPTOMEAMYECKON CTO-
MaTosIor1M Mpu NPOTE3VPOBaHUM JIOLEN C NONHON afeHTUEN
W B OPTOAOHTUM ANS IUArHOCTUKW aHOMasMM PacnoOKeHNs
OKKJI03MOHHOM MAOCKOCTY.

AOMOJIHUTE/IbHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHLIA BKMAA
B MOArOTOBKY CTaTbW, MPOYIM M OL0OPUAM QuHanbHyK Bep-
cuio nepen nybnukaumen. JIMUHBIA BKNAL KaMAoro aeTopa:
B.T. firynoBa — cbop MaTtepuana, aHanu3 Mosly4eHHbIX AaHHbIX,
T.[. IMUTpUEHKO — AM3aiH UCCefoBaHus, HanUCcaHWe U peaaK-
TMpoBaHue Tekcta pykonuck; W.H. l0xHoB — paspaboTka MeTo-
[I0B MOCTPOEHUA OKKJO3UOHHBIX JIMHUIA Ha TeNepeHTreHorpamme,
OMucaHue rnaBbl METOAOB UCCNELOBAHMS.
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UcTouHuk dmHaHcpoBaHUs. ABTopbl 3asBNIAOT 06 OTCYTCTBUM
BHELLHero GUHaHCMpOBaHWUA MPU HanMWUCaHWM CTaTby.

KoHdnuKT wuHTepecoB. ABTOpbI AeKNapupylT OTCYTCTBUE
SIBHbIX UM MOTEHLMANbHBIX KOH(OMKTOB WHTEPECOB, CBSA3aHHbIX
C NybnMKaLmelt HacTosLLe CTaTby.

3Tnyeckuit komuteT. CTaTha COLEPIKMT MaTepuanbl Uccneso-
BaHMs.

WHdopmupoBaHHoe cornacue Ha nybnukaumio. Bee yqacTHu-
Ku [06poBosibHO noanucany hopMy MHDOPMUPOBAHHOIO cornacus
Ao nybnukaumm ctatbi.
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Effect of horizontal loading on orthodontic
microimplants functioning as temporary support
of provisional orthopedic constructions
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ABSTRACT

Orthodontic implants are currently widely used in dental practice. They are actively used because they provide a fixed support
function, which allows using implants to move teeth and their groups. Using the finite element method, this article presents
a mathematical analysis of stress distribution in the bone tissue and orthodontic implants providing both temporary support for
provisional crowns and temporary support for tooth movement. This study aimed to examine the effect of horizontal load on
orthodontic implants by applying mathematical modeling using the finite element method. The use of the finite element method
for modeling stress—strain states in the “microimplant—surrounding bone tissue” system was performed with the reproduc-
tion of the material properties and parameters of the microimplant and surrounding bone tissue. 3D models of microimplants
were created in the Kompas-3D program (Russia), and the stress distribution analysis was performed in the Autodesk Inventor
program (USA). In this study, the peak stress values on the microimplants did not exceed 0.218 MPa with the maximum values
of 880 MPa. The maximum stress values in the bone tissue were not higher than 0.024 MPa. Thus, the level of the obtained
stress—strain states in both the bone tissue and microimplants is safe for horizontal loads.

Keywords: orthodontic implants; finite element method; stress distribution.

To cite this article
Fadeev RA, Cheban MA. Effect of harizontal loading on orthodontic microimplants functioning as temparary support of provisional orthopedic constructions.
Acta Universitatis Dentistriae et Chirurgiae Maxillofacialis. 2024;2(2):91-98. DOI: https://doi.org/10.17816/uds633508

Received: 17.06.2024 Accepted: 26.06.2024 Published online: 01.07.2024
&
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 license

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/uds633508
https://doi.org/10.17816/uds633508

92

VHMBGDCMTGTCKGH CToMartonormd

HAYYHBIE VICCTTE JOBAHMA Tom 2, N0 2 2024 VI YeNICTHO-NMLIEBASA XVPYPris

DOI: https://doi.org/10.17816/uds633508

UsyyeHne BAUAHUA rOpU3OHTaNbHOWU HarpysKu

Ha OpPTOAOHTUYECKME MUKPOMMNJIAHTaTbl, CNOCOOHbIE
HecTU (PYHKLMIO BpeMEeHHOU onopbl NPOBU3OPHBIX
opToneAMYeCcKMX KOHCTPYKLMUMA
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AHHOTALNA

B HacTosiLee BpeMs B CTOMaTONOMMYECKON MPaKTUKe LUMPOKO WUCMONB3YKTCS OPTOAOHTUYECKWE MMMNaHTaThl. VX aKTuB-
HOe npuMeHeHne obycnoBneHo obecrneyeHneM (YHKLMW HEMOABUMKHOW ONOPbI, YTO MO3BOJSISET MUCMO/L30BaTh UMMJIAHTATHI
ANs nepeMeLLeHus 3y6oB v ux rpynn. B cTatbe npefcTaBneH MaTeMaTUUeCKUiA aHaU3 pacnpefeneHns HanpsiKeHuid B KOCT-
HOM TKaHW U OPTOAOHTMYECKUX WUMIMIAHTaTaX, CNOCOBHbIX HECTU (YHKUMIO KaK BPEMEHHOW OMopbl MPOBU3OPHbIX KOPOHOK,
TaK U YHKUMIO BPEMEHHOW OMopbl AN1A NepeMeLLeHns 3yboB, ¢ MOMOLLb0 MeToAa KOHEUHbIX 3neMeHToB. Lienb pabotel —
U3yyeHWe BMSHUS TOPU3OHTAIBHOW Harpy3KW Ha OPTOAOHTUMYECKWME MMMAHTaThl MyTEM MPUMEHEHWUS] MaTeMaTUYECKOro
MOLENMPOBaHUS METOAOM KOHEYHbIX 3/1eMeHToB. VccnefoBaHue OCyLLECTBAAMOCh C MCMO/b30BaHWEM MaTeMaTUyecKo-
ro cnocoba MoJenMpoBaHNUA HanpsieHHO-AeOPMMPOBAHHBIX COCTOSIHUIA B CUCTEME «MUKPOMMIIAHTAT — OKPYXKatoLLas
KOCTHasi TKaHb» C BOCMPOM3BEAEHNEM CBOWCTB MaTepuana 1 napamMeTpoB MUKPOMMINIAHTaTa U OKPY3KaloLLen KOCTHOM TKaHM
METO[IOM KOHEYHBbIX 3/1eMeHTOB. [1nf BbINOSIHEHWS aHann3a Co3AaHbl TPEXMepHble MoJen MUKPOMMIIAHTaToB B Nporpam-
Me «Komnac-3D» (Poccus), aHanus pacnpefeneHus HanpsieHun npoBogumnca B nporpamme «Autodesk Inventor» (CLUA).
[MKoBbIE 3HA4YEHWA HANPSXKEHWUI Ha MUKpoMMNaHTaTbl He npeBblwanu 0,218 MIla npu npegenbHbix 3HaveHusx 880 Mla.
MaKcuManbHble 3Ha4eHUs HaNpSXKEHW B KOCTHOW TKaHuU OKasanuch He Bobiwe 0,024 MIla. Takum obpa3oM, ypoBeHb nony-
YeHHbIX HaMNpsXKeHHO-LeOPMUPOBaHHbLIX COCTOSHMIA KaK B KOCTHOM TKaHM, TaK U B MUKpOMMMNaHTaTax sBnsetca besonac-
HbIM JJ151 FTOPU30HTAMbHBIX Harpy3oK.

KnioueBble cnoBa: OPTOAOHTUYECKNE UMNJIAHTATbI; METO KOHEYHbIX 3JIEMEHTOB; pacnpenesieHme HaI'IpFIH{EHI/IVI.
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BACKGROUND

Currently, orthodontic implants are a widely used
treatment option in modern dental practice. They are
actively used because they provide fixed support, which
allows for the movement of teeth and their groups
[1-10].

In addition to providing a fixed support for tooth
movement, orthodontic implants can also provide tempo-
rary support for provisional prosthetic crowns in patients
with partial tooth loss. This allows for the restoration of
the integrity of the dentition during orthodontic treatment
before prosthetics and consequently the elimination of
traumatic occlusion and restoration of masticatory func-
tion throughout the orthodontic treatment period [11].

Nevertheless, the use of conventional orthodontic im-
plants as a provisional support for provisional crowns is
associated with certain disadvantages, such as difficul-
ties in the laboratory fabrication of crowns, disruption of
crown fixation, and the need for additional restoration
of the crown base after fabrication. These issues arise
because the supragingival aspect of conventional orth-
odontic implants is not intended for use as a foundation
for a provisional prosthetic crown. In light of these con-
siderations, we proposed a microimplant system, and its
design can be used as a provisional support for a provi-
sional orthopedic structure (Fig. 1) [12].

A previous study investigated the effect of vertical
loading on orthodontic implants using finite-element
mathematical modeling, which demonstrated the safety
of vertical loading.

This study aimed to examine the effect of horizontal
loading on our proposed microimplant system using the
finite-element method.

The finite-element method is a mathematical ap-
proach to calculating the physical capabilities of mate-
rials and systems within a computer environment. This
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is achieved through differential equations. The method
is founded upon the partitioning of the subject matter
into virtual fragments of a specified magnitude, through
which the strength characteristics of the primary object
are calculated [2, 14-16].

When studying the stress distribution in the microim-
plant area, the following tasks were set:

1) Characterizing the stress distribution patterns un-
der horizontal loading of the microimplant.

2) Determining possible differences in stress dis-
tribution in bone tissue in the presence of cancellous
bone only and cancellous bone covered with the compact
lamina.

3) Determining the microimplant zones that experi-
ence maximum stresses.

MATERIALS AND METHODS

Geometric models of orthodontic implants and two
bone tissue models were developed to solve the given
tasks. The first model consisted only of spongy sub-
stance, whereas the second model included spongy
substance and compact lamina. The two experimental
models of bone tissues were created because in the area
of missing teeth in the upper jaw, spongy bone without
a pronounced cortical layer is commonly found, whereas
in the lower jaw, the spongy bone is often surrounded by
a pronounced compact lamina.

The following bone tissue parameters were used:
compact lamina thickness of 1.5 mm, spongy substance
density of 1400 Hounsfield units (HU), and compact lami-
na density of 1800 HU [17]. The horizontal load applied to
the microimplants was equivalent to the maximum force
level of intraoral elastic traction, amounting to 1.7 H [18].

Six groups of geometric models were constructed
based on the orthodontic implant and bone tissue models,
with variations in implant size and bone tissue model.

Support platform

Transgingival
part

Fig. 1. Model of the orthodontic microimplant performing the function of a temporary support for an orthopedic structure developed

by R.A. Fadeev and M.A. Cheban
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Table 1. Physical and mechanical characteristics of the bone tissue and titanium
Ta6nuua 1. Ou3nKo-MexaHNYeCKIMe XapaKTEPUCTUKN KOCTHOM TKaHU U TUTaHa

Material Modulus of elasticity, hPa Poisson’s ratio Yield strength, MPa Tensile strength, MPa
g(s);\lep;act lamina of bone 13.70 0.26 B 40
Spongy bone 1.37 0.30 - 60
Titanium 113.80 0.32 880 -

Table 2. Magnitude of stresses in the first bone tissue model (spongy substance only)
Tabnuua 2. BenmumnHa HanpsieHuii B NepBoil MOLENM KOCTHOI TKaHu (TOMbKO rybyaToe BeLLecTso)

Microimplant size, mm

Maximum stress in the microimplant,

Maximum stress in bone tissue,

MPa MPa
2x8 0.204 0.003
2x10 0.187 0.004
2x12 0.201 0.004

Subsequently, the following finite-element models were
developed for the aforementioned groups: Group 1
consisted of a bone model and a microimplant with an
internal part size of 2x8 mm (thread height, 6 mm;
transgingival height, 2 mm); group 2, bone model 1 and
a microimplant with an internal part size of 2x 10 mm
(thread height, 8 mm; transgingival part height, 2 mm);
group 3, bone model 1 and a microimplant with an inter-
nal part size of 2x 12 mm (thread height, 10 mm; trans-
gingival part height, 2 mm); group 4, bone model 2 and
a microimplant with an internal part size of 2x8 mm
(thread height, 6 mm; transgingival part height, 2 mm);
group 5, bone model 2 and a microimplant with an inter-
nal part size of 2x 10 mm (thread height, 8 mm; trans-
gingival part height, 2 mm); group 6, bone tissue model
and a microimplant with an internal part size of 2x12
mm (thread height, 10 mm; transgingival part height,
2 mm);

The study employed a mathematical modeling ap-
proach to investigate the stress—strain states within
the microimplant surrounding bone tissue system. This
involved reproducing the material properties and pa-
rameters of the microimplant and the surrounding bone
tissue through the finite-element method. For the analy-
sis, three-dimensional models of microimplants were
constructed in “Compass 3D,” (Russia) and a stress dis-
tribution analysis was performed in “Autodesk Inventor”
(USA).

The physical and mechanical characteristics (elastic
modulus, Poisson'’s ratio, yield strength, tensile strength)
of the bone tissue and titanium were obtained from spe-
cialized literature sources and are presented in Table 1
(2, 15, 16, 19, 20].

DAl https://doiorg/1017816/uds633508

RESULTS

The results of the finite-element method study in-
vestigating stress distribution in microimplants and sur-
rounding bone tissue are presented below.

Group 1 consisted of a bone tissue model and a mi-
croimplant with an inner part size of 2x8 mm (Fig. 2);
group 2, bone tissue model 1 and a microimplant with
an internal part size of 2 x 10 mm (Fig. 3); group 3, bone
tissue model 1 and a microimplant with an internal part
size of 2x12 mm (Fig. 4); group 4, bone model 2 and
a microimplant with an internal part size of 2x8 mm
(Fig. 5); group 5, bone model 2 and a microimplant with
an internal part size of 2 x 10 mm (Fig. 6); group 6, bone
model 2 and a microimplant with an internal part size of
2x12 mm (Fig. 7).

Tables 2 and 3 illustrate the maximum stress values
in microimplants and bone tissue, respectively, as a func-
tion of the bone tissue model.

The characteristics of stress distribution under hori-
zontal loading on the microimplant were evaluated, and
the maximum stresses were concentrated in the area of
the supragingival part of the construct. In this area, the
stresses ranged from 0.187 to 0.218 MPa. In contrast, the
load was distributed evenly in the area of the intraosse-
ous and transgingival parts.

The study of stress distribution in the bone tissue
demonstrated that when a load was applied to a microim-
plant situated solely within the cancellous bone, uniform
stresses were observed throughout the microimplant’s
body. Upon examination of the stresses in the second
bone tissue model, the compact plate within the bhone
did not result in the accumulation of stresses within the
area of this layer. Instead, the stresses were primarily
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Fig. 2. Group 1: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 2. Tpynna 1 — pacnpefienenne HanpsiKeHUA B MUKPOUM-
nnauHTare (@) U KocTHoW TKaHu (b)
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Fig. 4. Group 3: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 4. Tpynna 3 — pacnpegeneHne HanpsKeHWd B MUKPOUM-
nnaHTare (@) u KocTHoW TKaHu (b)
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Fig. 6. Group 5: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 6. 'pynna 5 — pacnpefeneHne HanpsKeHUA B MUKPOUM-
nnaxTare (@) 1 KOCTHO# TKaHm (b)
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Fig. 3. Group 2: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 3. Tpynna 2 — pacnpefieneHne HanpspKeHUA B MUKPOUM-
nnaurare (@) 1 KocTHoW TKaHu (b)
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Fig. 5. Group 4: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 5. [pynna 4 — pacnpegeneHne HanpsXKeHUin B MUKpPOUM-
nnaHTare (@) 1 KoCTHOM TKaHu (b)
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Fig. 7. Group 6: stress distribution in the microimplant (a) and bone
tissue (b)

Puc. 7. Tpynna 6 — pacnpefefieHne HanpsiKeHWi B MUKpPOUM-
nnauTare (a) U KOCTHOW TKahu (b)
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Table 3. Magnitude of stresses in the second model of bone tissue (spongy substance and compact plate)
Tabnuua 3. BenmunHa HanpsKeHMI BO BTOPOM MOLEIM KOCTHOM TKaHW (rybyaToe BeLL,eCTBO M KOMNAKTHas NNacTUHKa)

Microimplant size, mm

Maximum stress in the microimplant,

Maximum stress in bone tissue,

MPa MPa
2x8 0.211 0.016
2x10 0.197 0.019
2x12 0.218 0.024

concentrated in the cancellous bone along the microim-
plant’s body.

CONCLUSIONS

1. The results demonstrate that microimplants can
withstand horizontal loads without compromising their
structural integrity.

2. The maximum stresses experienced by the micro-
implants do not exceed 0.218 MPa, with a limit value of
880 MPa.

3. The application of a horizontal load to the micro-
implant resulted in the distribution of stresses predomi-
nantly around the cancellous bone, irrespective of the
presence of the compact lamina. The maximum stress
values in the bone tissue were <0.024 MPa, indicating a
high reserve of bone tissue strength at the current load-
ing level.
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Results of the | International
Russian—-Belarusian Scientific and Practical
Conference “Modern Gnathology”

Natalia S. Robakidze

North-Western State Medical University named after I.l. Mechnikov, Saint Petersburg, Russia

ABSTRACT

On May 18-19, 2024, the | International Russian—Belarusian scientific and practical conference “modern gnathology” took place
in St. Petershurg. The conference was organized by the North-Western State Medical University named after I.I. Mechnikov.
Scientists from Russia and Belarus presented on the interdisciplinary interaction of doctors of various fields in the rehabilitation
of dental patients. New methods for diagnosing and treating diseases of the temporomandibular joint and masticatory muscles
have been proposed.
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WUtoru | MexxayHapopaHoi poccuitcko-6enopycckom
Hay4HO-NpPaKTUYEeCKOU KOH(pepeHLUU
«CoBpeMeHHas rHaTonorus»

H.C. Pobakmnaze

CeBepo-3anapHblii rocyaapCcTBeHHbIN MeAULMHCKUI yHuBepcuTeT UM. U.U. MeunmnkoBa, CankT-leTepbypr, Poccus

AHHOTALNA

18-19 mas 2024 ropa B CaHkr-lleTepbypre coctosnack | MexayHapoaHas poccuiicko-6enopycckasi HaydHO-NpaKTUyecKas
KoHdepeHums «CoBpeMeHHas rHatonorus». KoHdepeHuus opraHu3oBaHa CeBepo-3anafHbiM rOCYAapCTBEHHbIM Meau-
LUMHCKUM yHuBepcuTeToM uMenn W.N. MeyHukoBa n HayyHbiM MeauumMHCKuM obuiectBoM ctoMatosoroB CaHKT-lleTepbypra
1 JleHuHrpazckon obnactu. po3syyanu foknagbl yyeHbix M3 Poccun n benapycu, NocBsLLEHHbIE MEXAMCLMMIMHAPHOMY
B3aMMOJENCTBMIO BpaYeil pasnMyHoro npoduns Ha atanax peabunmraumm CToMaToNorM4ecknx naumeHToB. MpeanoxeHs! Ho-
Bble METO/bl AMArHOCTMKM U NeYeHnst 3a0051eBaHUA BUCOYHO-HUKHEYEIIOCTHOIO CYCTaBa W MEBATESIbHbIX MbILLILL.

KnioueBble cnoBa: COBpeMeHHas rHatosiorusa; ctoMartosorus; KOHCI)GpEHLI,I/Iﬂ.
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On May 18-19, 2024, the | International Russian-Belar-
usian Scientific and Practical Conference, entitled “Modern
Gnathology,” was held at the Park Inn by Radisson Pribalti-
yskaya Hotel and Congress Center in St. Petersburg.

The primary objective of the conference was to enhance
comprehension of the trajectory of gnathology development
in Russia and Belarus and encourage collaboration among
medical professionals from diverse specialties during the
rehabilitation of patients with dental problems and temporo-
mandibular joint (TMJ) and masticatory muscle disorders.

The conference was organized by the I.I. Mechnikov
North-Western State Medical University of the Ministry of
Health of the Russian Federation and the Scientific Medical
Society of Stomatologists of St. Petersburg and the Leningrad
Region. The event was co-founded by the Dental Association
of Russia (StAR) and the Belarusian State Medical University.

The conference, entitled “Modern Gnathology,” was con-
ducted face-to-face and online. The event was attended by
>250 medical practitioners from St. Petersburg and other
cities in Russia and neighboring countries. The conference
was accredited in the system of continuing medical education
in the following specialties: general dentistry, orthodontics,
therapeutic dentistry, pediatric dentistry, surgical dentistry,
maxillofacial surgery, and osteopathy. During the meetings,
an exhibition of dental materials and equipment was held in
the foyer of the hotel.

The conference program was comprehensive and rigor-
ous. The event featured 20 reports prepared by leading spe-
cialists in gnathology, orthodontics, maxillofacial surgery,
osteopathy, and radiation diagnostics from Russia and Be-
larus.

A.S. Grishchenkov, Cand. Sci. (Med.), associate profes-
sor and head of the Department of Orthodontics and Pedi-
atric Dentistry at the Belarusian State Medical University,
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presented two reports. The initial report was dedicated to
contemporary algorithms for the diagnosis and treatment
of patients with TMJ disorders, delineation of nosological
forms, and evolution of methodologies within the context of
the revised International Classification of Diseases. The sec-
ond report introduced a new Belarusian intraoral device for
the treatment of patients with snoring and obstructive sleep
apnea syndrome.

Issues in the diagnosis and treatment of odontogenic
pain syndrome were considered in the “Differential Diagnosis
and Treatment of Facial Pain. Odontogenic Pain Syndrome.
Stomalgia,” report by N.M. Chechik, Cand. Sci. (Med.), associ-
ate professor and head of the Educational Simulation Center
of the Republican Clinical Medical Center of the Presidential
Administration of the Republic of Belarus.

The report on the “Conceptual Trends of Perio-Orthodontic
Treatment” was presented by Y.L. Denisova, Dr. Sci. (Med.),
professor of the Periodontology Department of the Belaru-
sian State Medical University.

A.V. Silin, Dr. Sci. (Med.), professor and head of the De-
partment of General Practice Dentistry of the I.Il. Mechnikov
North-Western State Medical University, reported the “Risk
Factors, Diagnosis and Assessment of TMJ Disease Progres-
sion.” It was devoted to the risk of development and progno-
sis of TMJ diseases.

The report on the “Possibilities of Modern Radial Di-
agnostics and Artificial Intelligence Computer Programs
in Detecting Functional TMJ Disorders” was presented hy
M.A. Chibisova, Dr. Sci. (Med.), professor of the Department
of Clinical Dentistry, Y.A. Fedorov Department of Pediatric
and Therapeutic Dentistry of the I.I. Mechnikov North-Western
State Medical University, Department of Therapeutic Den-
tistry of the St. Petersburg State University, and Department
of Clinical Medicine of the REAVIZ University.
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A.N. Ryakhovsky, Dr. Sci. (Med.), professor and consul-
tant of the Orthopedic Dentistry Department of the Central
Research Institute of Dentistry and Maxillofacial Surgery,
spoke about new approaches to planning reconstructive or-
thognathic surgeries using digital technologies.

Y.I. Perfiliev, Dr. Sci. (Med.), professor and scientific
consultant of CJSC OKB “RITM” reported the “Prevention of
Postoperative Complications in Dental Practice with the help
of SCENAR device.”

R.A. Fadeev, Dr. Sci. (Med.), professor and head of the
Department of Orthopedic Dentistry, Orthodontics and Gna-
thology of the I.I. Mechnikov North-Western State Medical
University, head of the Department of Orthodontics of St. Pe-
tershurg Institute of Postgraduate Dental Education, professor
of the Department of Dentistry of Yaroslav the Wise Novgorod
State University, and chief specialist of Romanovsky Medical
Center, presented various rehabilitation schemes for patients
with TMJ diseases and masticatory muscle parafunctions,
including diagnosis, gnathological preparation, orthodontic
treatment, and prosthetics in the report titled “Algorithms
for Rehabilitation of Patients with TMJ Disorders and Para-
functions of Masticatory Muscles.”

D.S. Bulycheva, Cand. Sci. (Med.), orthodontist of the
Beauty Institute “Galaxy” reported the complex rehabilitation
of patients with dentomandibular anomalies and deformities.

The first day of the conference concluded with a discus-
sion and a question-and-answer session.

A.l. Yaremenko, Dr. Sci. (Med.), professor and president
of the Stomatological Association of Russia, and head of the
Department of Surgical Dentistry and Maxillofacial Surgery
of I.P. Pavlov First St. Petersburg State Medical University
opened the second session on May 19, 2024. A.l. Yaremenko
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reported the “Characteristics of Diagnosis of Odontalgia and
Atypical Facial Pain in Patients with TMJ Pathology” and pre-
sented algorithms of diagnosis and differential diagnosis of
facial pain in patients with dental problems.

D.E. Mokhov, Dr. Sci. (Med.), professor and chief super-
numerary specialist in osteopathy of the Ministry of Health of
Russia, head of the Department of Osteopathy of I.I. Mech-
nikov North-Western State Medical University, director of the
Institute of Osteopathy of St. Petershurg State University, and
president of the Russian Osteopathic Association, reported
the “Violations of Physiological Reflexes, their Correction in
Rehabilitation of Dental Patients.” The report revealed the
importance of research and correction of functional disor-
ders of the tongue, oculomotor, cervical, and vestibulocervi-
cal reflexes in the orthodontic and orthopedic rehabilitation
of patients.

S.A. Popov, Dr. Sci. (Med.), professor and orthodontist of
Dental Polyclinic No. 9 reported the “Uniqueness of Orthodo-
ntic Rehabilitation of Patients with TMJ Dysfunction, "which
devoted to digital planning and application of a progressive
approach in the treatment of TMJ dysfunction in patients with
orthodontic problems.

T.V. Klimova, D.Sc. (Med.), associate professor of the
Department of Orthodontics of the A.l. Evdokimov Moscow
State Medical and Dental University, reported the “Normaliza-
tion of chewing movements in the treatment of patients with
muscle-joint dysfunction.”

The study “Physiotherapy in Complex Treatment of
Diseases of the Maxillofacial Region” was presented by
V.V. Kiryanova, Dr. Sci. (Med.), professor of the Department
of Physiotherapy, Acad. I.P. Pavlov State Pediatric Medical
University.

The professor and head of the Therapeutic Dentistry De-
partment of the Samara State Medical University, M.A. Post-
nikov, Dr. Sci. (Med.), reported the “Features of Diagnosis and
Prosthetics in Children with the Use of Digital Technologies.”
This report delved into the features of examination and pros-
thetics of children with adentia and parafunction of mastica-
tory muscles using digital technologies.

In the study titled “Stages of Orthodontic Treatment of
Patients with Musculoarticular Dysfunction. The role of Splint
Therapy,” A.l. Fazliev presented various approaches to the
diagnosis and optimization of the treatment of musculoar-
ticular dysfunction.

M.M. Soloviev, Cand. Sci. (Med.), associate professor
of the Department of Pediatric Dentistry and Orthodontics of
the I.P. Pavlov First St. Petersburg State Medical University,
reported the “Evaluation of Diagnostic Significance of CT and
Scintigraphy in Unilateral Hyperplasia of the Mandibular Con-
dyle.”

AR. Andreischev, Dr. Sci. (Med.), associate professor
of the Department of Surgical Dentistry and Maxillofacial
Surgery of the I.P. Pavlov First St. Petersburg State Medical
University, reported the “Manipulations with Occlusal Plane.
How Does It Work?” This report focused on the possibilities




INFORMATION ABOUT
SCIENTIFIC CONFERENCES

of correction of the occlusal plane inclination in the sagittal
and transversal directions and emphasized changing the level
of its vertical position.

In the study, entitled “Prospects and Justification of
Measuring Deep and Skin Temperature by Microwave Radio-
thermometry for Pathology of Cranial Organs and Tissues,”
A.V. Tarakanov, Dr. Sci. (Med.), professor and head of the
Department of Emergency Medical Care with a Course of
Military and Extreme Medicine at Rostov State Medical Uni-
versity, introduced a novel direction in medical technology
based on the measurement of the intrinsic electromagnetic
radiation of human tissues in the microwave range.

The second day of the conference concluded with a spir-
ited exchange of ideas and three master classes: (1) digital
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positioning of the mandible to facilitate optimal occlusion and
articulation (A.N. Ryakhovsky), (2) osteopathic techniques in
dentistry (D.E. Mokhov and A.D. Chechin), and (3) use of the
SCENAR device to alleviate pain symptoms (B.P. Kulizhsky).

According to the participants, the conference “Modern
Gnathology” allowed learning about the advanced achieve-
ments of science in Russia and Belarus, exchanging opinions,
and gaining new knowledge about interdisciplinary approach-
es to the diagnosis and treatment of TMJ and masticatory
muscle diseases.

The conference organizing committee expresses its
confidence that such events are an important step toward
further development and strengthening of international co-
operation.
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PesynbTatbl || Bcepoccucko Hay4yHO-NpaKTUYECKOM
KoHpepeHuun «Cromatonor-npodeccuonan-2024»
H.C. Pobakuase

CeBepo-3anafHbii rocyaapCTBEHHbIA MeAULMHCKUIA YHuBepcuTeT UM. W.A. MeunukoBa, CaHkT-[leTepbypr, Poccus

AHHOTALNA

22 masa 2024 ropa B CaHkT-letepbypre coctosnack |l Bcepoccuiickas HayyHo-npaKTuyeckas KoHdepeHums «Ctomatonor-
npodeccuoHan-2024», opraHuzoBaHHast CeBepo-3anafHbiM rOCYyLApPCTBEHHBIM MEAMUMHCKUM YHUBEPCUTETOM UMEHM
N.N. MeyHukoBa u HayyHbIM MeguumHCKuM obliectBoM cToMatonoroB CaHkT-lletepbypra u JleHuHrpaackoii obnactu.
Mpo3Byyanu AoKMafbl OPAMHATOPOB CTOMATOMOMMYeckuX Kadenp By3oB Poccumn. OcHOBHas TeMaTKa NocBsiLLeHa BOMpocaMm
neyeHmns 3yboyentocTHbIX aHoManui, 3aboneBaHuiA NapoAoHTa U BUCOYHO-HIKHEYEOCTHOrO CyCTaBa.
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ABSTRACT

The Il All-Russian Scientific and Practical Conference “Professional Dentist 2024" took place in Saint Petersburg on May 22,
2024. It was organized by the North-Western State Medical University named after I.I. Mechnikov and the Scientific Medical
Society of Dentists of Saint Petersburg and the Leningrad Region. Residents of dental departments of Russian universities pre-
sented mainly on topics devoted to the treatment of dental anomalies, periodontal diseases, and the temporomandibular joint.
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22 mas 2024 ropa B Cankr-leTepbypre coctosnacb
[l Bcepoccuickas Hay4HO-NpaKTMYecKas KoHdepeHuus
«CroMatonor-npodeccuoHan-2024», opraHusoBaHHas Cese-
po-3anafHbIM rocyAapCTBEHHbIM MeAULIMHCKUM YHUBEpPCUTE-
ToM (C3IMY) um. N.N. MeyHuKoBa 1 HayyHbIM Me AMLIMHCKUM
obuiectBoM cTomatonoroB CaHkT-lletepbypra v JleHnHrpaa-
CKOM 0011acTu ¢ LeNbio BOBJIEYEHUS! OPAMHATOPOB pasnny-
HbIX CTOMAaTOMIOMMYECKUX CMeLManbHOCTEN B HayYHO-MC-
C/le[i0BaTeNbCKY0, MHHOBALMOHHYIO U MPOCBETUTESNIbCKYIO
AeATeNbHOCTb.

B meponpustun npuHsnm yuactue 90 Bpayen cneupanb-
HOCTeli «cToMaTonorus obLLeli NpaKTUKW», «CTOMaToNorus
LeTCKas», «CTOMAToNIorus opToneauyecKas», «CToMaTtono-
rMa TepaneBTUYECKas», «CTOMATONIOMUA XMpYprudvecKas»,
«YeJOCTHO-NINLIEBas XUPYPrus», «OpTOAOHTUs». KoHdepeH-
LA NpoLLsia B 0YHOM M AUCTaHLMOHHOM dopMare.

Mpossyyano 11 [OKNapoB OpAMHATOPOB CTOMATOMOMMYeE-
CKux Kadenp By3oB Poccumn. OcHoBHas TeMaTiKa COOOLLEHNI
MocBsLLEHa BONPOCaM JieyeHus 3ybouentocTHbIX aHOManui, 3a-
boneBaHuiA NAapOAOHTa 1 BUCOYHO-HUKHEUENKOCTHOrO CyCTaBa.

Yyactue B KOH(epeHLMM NO3BONMNO CyLIaTeNsM y3HaTb
0 BapuaHTax JIeYEHUs! CNOMHBIX OPTOAOHTUYECKUX MaLeH-
TOB, PacLUMpUTb MpeACTaBleHME O HOBbIX MOAXOLaX K pe-
abunutaumm cToMaTonornieckux BobHbIX C MPUMEHEHUEM
UMPPOBLIX TEXHONOTWW, MOHATb NPOBAEMBbI creuuanbHOCTU
W 3apAAUTLCS MO3WUTUBHOM aTMOc(epoii NpodeccMoHabHOMo
coobuiecTga.

UneHbl iopK BO rnaBe C 3aBedylLlwuM Kadeapon op-
TOMEeAMYECKON CTOMATONOrUK, OPTOLOHTUM U THATONOMMM
C3IMY um. U.1. MeuHnKoBa, AOKTOPOM MeAMLIMHCKUX HayK,
npoceccopom P.A. MafeeBbIM 0TMETUNM BbICOKMIA Npodec-
CMOHaNbHbIN YPOBEHb [LOKMNaAYMKoB. [1o pesynbTaTaM BbICTy-
naeHni bbinn onpeaenexsl nobeauTtenu.
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IvnnoMoM 1 ctenenu 3a poknag «MoxHO M ycKo-
PUTb OPTOLOHTUYECKOE JieueHue be3 yiwepba ans TKaHen,
C ONTUMAanbHbIM pe3ynbTatoM?» HarpaxaeHa 0.B. Bacunb-
YeHKO, OpAMHaTOp Kadenpbl CTOMATONOMMM [ETCKOro BO3-
pacta u opTofoHTumM [lepsoro CankT-leTepbyprckoro ro-
CYAapCTBEHHOr0 MeauuMHCKoro yHuBepcuteta (MNCM6IMY)
uM. akap. W.M. Maenosa. HayyHbln pyKoBOAWTENb: AOLIEHT
Kadenpbl CTOMaTONOrMM LETCKOro BO3pacTa M OPTOAOHTUM
MCN6rMy um. axkap. W.1N. NasnoBa, KaHAMAAT MeAULIMHCKUX
Hayk H.B. 3ybkosa.

[vnnoM 2 cTeneHn nonyuyunu opAMHaTopbl Kadenpsl
OpTOMEAMYECKON CTOMATONOrWM, OPTOAOHTUM U THATONIOMUHK
C3rMY um. U.N. Meunukosa A. U. Koctapesa u T.C. Xrynésa
3a Aoknaa «Bbibop MeToAa neyeHMs Me3nanbHoro COOTHO-
LUEeHUS 3yBHBIX PSAOB B 3aBUCUMOCTM OT 3TUOJIOTUM U CTaLMM
pocTa nauueHTar. HayuHblii pyKOBOAUTENb: [LOLEHT Kadeapbl
OpTOMEAMYECKON CTOMATONOTWM, OPTOAOHTUAM U THATONIOMUK
C3IMY um. U.U. MeunnKoBa, KaHAMAAT MEAMLMHCKUX HayK
AH. NlanuHa.

IunnoMoM 3 cTenenn 3a foknan «[pUMeHeHWe Tpex-
MEPHbIX TEXHOMOTMA B CTOMAaToONOrMU»  HarpaieH
M.A. YcMmoHoB, opauHaTop Kadeapbl CTOMaTtosorMM Megu-
umMHcKoro uHctuTyTa CaHkT-leTepbyprckoro rocynapcTeeH-
HOro yHuBepcuTeTa. HayuHbiii pyKoBoAMUTENb: 3aBefytoLlas
Kadenpoil CTOMAToNorMy MeAULMHCKOro MHCTUTYTa CaHKT-
lNetepbyprckoro rocynapcTBEHHOr0 YHUBEpCUTETA, Npodeccop,
BbINOJHAOLLMA IeyebHyo paboTy, OKTOP MEAULIMHCKUX HayK
H.A. Cokonosuu.

OpraHu3aumMoHHBIA KOMUTET MO3[paBnseT nobeguteneit
W NpurnalaeT Bpayeli-OpaMHATOPOB MeLULMHCKUX By30B
Poccum v bamkHero 3apybexbs MpuHATL yyacTue B crefdy-
towen KoHdepeHumn «Ctomatonor-npodeccnonan-2025».
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