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Pesiome

BBepeHwme. B nybnukauum npmeesieHbl pe3ynbTaTbl UCCeA0BaHUA NPOYHOCTHbIX XapaK-
TEPUCTUK LLEMEHTHO-BUHTOBOI $UKCaLMm aBaTMEHTOB U fieHTaNIbHbIX MMMIAHTaTOB C MJ10-
CKOCTHbBIM U KOHWYECKMM TUNOM COeAMHEHNA B YCIIOBUAX dKCNEPUMEHTa.

Llenb. PazpaboTaTb 3KCNepumeHTanbHy MOAesb B cMcteMe «3yOHOI NpoTes — feHTasb-
HbI UMMAAHTaT» U NPOBECTN OLEHKY NPOYHOCTHBIX XapaKTeEPUCTUK LIeMEHTHO-BUHTOBOW
durKcaumm abaTMeHTOB K AeHTasIbHbIM MMMAaHTaTaM C MIOCKOCTHBIM U KOHUYECKUM TU-
NOM COeAHEHUA B SKCMEPUMEHTANIbHbIX YCIIOBUAX MPU LIUKINYECKUX Harpy>KeHUAX, UMU-
TUpYLWMUX GYHKUMOHaNbHbIE HAarpy3Kku B pOTOBOW NMOAOCTHU.

Marepuanbl n metogbl. OueHVBany NPOYHOCTHbIE XapPaKTEPUCTUKU LEeMEHTHO-BUHTO-
BOV PpUKCcaumm abaTMEHTOB K AeHTaNlbHbIM MMMNIaHTaTam 13 cnnasa Ti-6Al-4V guametpom
3,75 mm n gnnHom 11,5 MM C KOHMYECKUM 1 MNTIOCKOCTHBIM TUMOM coefunHeHuns. Bcero B
3KCMEepPUMEHT 6bINo BKNOYEHO 48 AeHTaNIbHBIX UMMIAHTATOB — 24 C MAIOCKOCTHBIM U 24 C
KOHUYeCKMM TUMOM coefinHeHus. B cBoto ouepeb Kaxable 24 umnnaHTaTta 6binum pacnpe-
[eneHbl Ha WeCTb rpynn B 3aBUCYMOCTU OT SKCNepPMMEHTaNbHbIX YCIOBWIA: TPY FPynnbl
npw yrne HarpyxeHusa 22,5° n cune sosgenctena 100 H ¢ KonnyecTBom LIMKNOB Harpyxe-
HuA 100 000, 150 000 1 200 000; Tpw rpynnbl Npu yrae HarpyxeHua 45° n cune Bosagen-
ctBuA 100 H ¢ KonnyectBoMm LMKnoB HarpyxeHua 100 000, 150 000 1 200 000.
PesynbraTbl. [1py cpaBHUTENIbBHOM aHanM3e NPOYHOCTY SKCNEepPUMeEHTanbHbIX 06pa3LoB
B YC/IOBUAX MaKCMManbHOW Harpy3ku (yron Harpy»keHusa 45° n 200 000 unknoB Harpyxe-
HMA) BO 2-M MOJIOXKEHNM UMMNaHTa, Hanbonee cnabom snemeHTe BCell KOHCTPYKLNN, Bbl-
ABJIEHO, UTO NP KOoHMYecKoM Tune rnyouHa LIBC cHukaeTca Ha 15%, a cteneHb 3axkaTuA
BMHTOB — Ha 54% OT n3HayanbHOro ypoBHA [0 HarpysKkuy, B TO BPeMA Kak Npu MNOCKOCT-
HOM TUMNe aHanornMyYHble NapaMmeTpbl CHXKaKTCA Ha 39% 1 60% COOTBETCTBEHHO.
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BbiBOAbl. YCTAHOBMIEHO, UTO KOHUYECKWU/A TUM COefVHeHusA ABNAeTcA Hambonee Ha-
JOEXHbIM, €ro MCNosb3oBaHWe MO3BOJMAET 3HAUMTEIbHO MOBbICUTH BESIMUMHY COMPO-
TUBNEHUA Harpy3Kkam, Tak Kak HakKoMneHue yCTanocTn opTonefmuecknx KOHCTPYKLUiA
NPV KOHWYECKOM TUMe COeAMHEHUA BO3PACTaeT NUWb B 1,2 pasa, B TO BpeMs Kak npu
NNOCKOCTHOM — B 1,7 pa3a. HoBas LeMeHTHO-BMHTOBasA opTonefmueckas KOHCTPYKLMUA
C KOHMYECKMUM TUMOM COeAVHEHUA NMO3BOJIAET CHU3UTb BENNYMHY SKBUBASIEHTHbIX »e-
BaTe/IbHOWM Harpy3ke HaNPs>KeHUii (Mo N3MEHEHWMIO TYOVHbI 2-TO COeANHEHUSA, UMUTU-
pylowero npoeKkuuo 2-ro npemosniapa) Ha 24% no CPaBHEHUIO C MAIOCKOCTHLIM TUMOM
coefiMHeHus.

KnioueBble cf0Ba: A€HTaNbHbIA UMMIAHTAT, UMKINYECKNE HArpy»KeHNs, LLeMEeHTHO-BVH-
TOBOE COeAVHEHNE, OpToNeAnYeckas KOHCTPYKLMA, SKCNepUMeHTanbHas Mogesb
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Abstract

Introduction. The publication presents the results of a study of the strength characteristics
of cement-screw fixation of abutments and dental implants with a planar and conical type
of connection under experimental conditions.

Purpose. To develop an experimental model in the "dental prosthesis-dental implant”
system and evaluate the strength characteristics of cement-screw fixation of abutments
to dental implants with a planar and conical type of connection under experimental
conditions with cyclic loads simulating functional loads in the oral cavity.

Materials and methods. The strength characteristics of the cement-screw fixation of
abutments to dental implants made of Ti-6Al-4V alloy with a diameter of 3.75 mm and a
length of 11.5 mm with a conical and planar type of connection were evaluated. A total
of 48 dental implants were included in the experiment - 24 with a planar and 24 with
a conical type of connection. In turn, every 24 implants were divided into six groups
depending on the experimental conditions: three groups with a loading angle of 22.50
and a force of 100 N with a number of loading cycles of 100,000, 150,000 and 200,000;
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three groups at loading angle of 450 and impact force of 100 N with number of loading
cycles of 100,000, 150,000 and 200,000.

Results. In comparative analysis of the strength of experimental samples under maximum
load conditions (loading angle 450 and 200,000 loading cycles) in the 2" position of the
implant, as the weakest element of the entire structure, it was revealed that with a conical
type, the depth of the CVS decreases by 15%, and the degree of screw clamping — by 54%
from the initial level to the load, while with a planar type, similar parameters decrease by
39% and 60%, respectively.

Conclusion. It has been established that the conical type of connection is the most
reliable, its use allows you to significantly increase the amount of resistance to loads, since
the accumulation of fatigue of orthopedic structures with the conical type of connection
increases only 1.2 times, while with the planar - 1.7 times. The new cement-screw
orthopedic design with a conical type of connection allows reducing the value of stresses
equivalent to chewing load (by changing the depth of the 2" connection simulating the
projection of the 2nd premolar) by 24% compared to the planar type of connection.
Keywords: dental implant, cyclic loadings, cement-screw joint, orthopedic construction,
experimental model

B BBEOEHWE

B cTtomaTonornuyeckowm npakTuke KOHCTPYKLMOHHO BblAENAT ABa OCHOBHbIX TMMa
BMHTOBOIO COefIHEHNA abaTMeHTa U AeHTa/IbHOrO MMMNaHTaTa: MAIOCKOCTHOE U KOHMYe-
cKoe. Kak npv NnoCcKOCTHOM, Tak ¥ NPy KOHUYECKOM Tune COeANHEHMA 3yOHON NpoTes K
[eHTalbHOMY MMMNAHTaTy GUKCUPYETCA NPU NMOMOLLM BUHTA C KOHTPOJIMPYEMbIM MeXa-
HUYECKUM ycunmnem, KoTopoe coctasnsaet oT 20 go 40 H/cm [1]. Mpu dyHKUMOHMpOBaHNN
3y60YenoCTHOM CUCTEMbI MPONCXOANT HaKOMIeHe BUOMEXaHNYECKON YCTalOCTU OPTO-
neamnyYecknx KOHCTPYKLMI BCNeACTBME NMOCTOAHHOIO BO3AENCTBMA LMKIIMYECKUX Harpy-
30K. Lluknnueckmne Harpysku Ha optoneamnyeckme KOHCTPYKLMM C ONMOPON Ha AieHTalNbHble
WUMMAaHTaTbl BO3HMKAIOT MPY MIOTaHMK, MepeXxeBblBaHUN MUK 1 Npu napadyHKLmo-
HanbHOW aKTUBHOCTU 3y60UentoCTHON cucTembl. Tak, Mpu >KeBaHUK Y B3POCIOro YenoBeka
cuna BO3AeNCTBMA Ha NULLIEBON KOMOK cocTaBnAeT nopaaka 100-150 H, a npu BO3HMKHO-
BeHVM NapadyHKLUN BeNMYMHA Harpy3Kkm MoxkeT yBennumsaTtbea B 10 pa3 [1].

BriomexaHnyeckas cTabuibHOCTb COeAMHEHNA OPTONeANYECKNX KOMMOHEHTOB UM-
NAaHTaUWMOHHOW CUCTEMbI ABNAETCA YCNOBMEM YCMELWHOro NpoTe3npoBaHnA Ha [eH-
TaNbHbIX MMMNaHTaTax [2]. HectabunbHOCTb BUHTOBOIO COEAMHEHUA N MUKPOMOABMXK-
HOCTb KOMMOHEHTOB APYr OTHOCUTENIbHO Apyra MOryT ObiTb CBA3aHbl C HeaJeKBaTHOM
npeaBapuTeNibHON Harpy3kon, HeONTUMaNbHOW reomeTpuen BUHTA, HEMSOTHOW MNo-
CafKoM OQHOTO KOMMOHEHTa Ha APYroM, MUKPOLLEPOXOBATOCTbIO COUSIEHAIOWUXCA NO-
BEPXHOCTEN, YUpe3MEPHOWN Harpy3Kom 1/unmn snacTMYHOCTbIO KOocTu [3, 4]. Kpome Toro, K
MOCTOAHHBIM PACKPYUYMBAHUAM W/UNN NOSIOMKaM BMHTa abaTMeHTa MOXET NPUBOAUTb
YCTanoCTb, BO3HMKAOLWAA MPU LUKINYECKOW »KeBaTeSIbHOW Harpyske, BeMYmMHa KoTo-
pon HVXKe npefena NPOYHOCTU coeANHEHUA Ha pa3pbiB. [pu uemeHTHOM MeTofe PUK-
cauum 3y6HbIX NPOTE30B TaKXe MMETCA onpefesieHHble HEAOCTaTKK, OKa3blBatolme
BAVNAHME Ha CTabWNbHOCTb OPTOMEeAMNYECKON KOHCTPYKUWM, Takne Kak BblcoKasA cTe-
NneHb pUCKa PasBUTKA NEPUMMIIIAHTMTa C NocsieyloLen peLieccnen AecHbl, CIOKHOCTb
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yAaneHua OCTaTKOB LieMeHTa Npu CyObrmHrmBanbHOM PacnoioxeHUN LeMEHTHOTO LUBa,
a TakXKe PUCK HapyLleHUsA repMeTUYHOCTN OpToNeanYeCcKO KOHCTPYKLMN NPU NCMOSb-
30BaHWM CUTMKOHOBOIO LlEMEHTa C BO3MOXKHOW pPacLieMeHTPOBKOW 1 BbliNajeHNeM KO-
poHKM [5].

B cBA3M C BbILLIEN3/10XKEHHBIM aBTOPbI MPUHANN peLleHne co3faTb HOBYIO opToneamye-
CKYI0 KOHCTPYKLMIO HECbEMHbIX 3yOHbIX NPOTE30B C OMNOPON Ha AeHTaNlbHble UMMIaHTa-
Tbl, KOTOPasA 06beaUHAET NPenMyLLecTBa ABYX TUMOB dMKcauun. Ha skcnepumeHTanbHOM
3Tane paboTbl 6bina paspaboTaHa 1 anpobrupoBaHa HOBaA MofeNlb OPTONeANYECKON KOH-
CTPYKUMM C TM6PUAHBIM LIEMEHTHO-BUHTOBbIM coegunHeHnem (LIBC).

B LIEJIb NCCNEQOBAHUA

Pa3pa60TaTb JKCNepuMeHTaJIbHYlO MOAeJb B cucTteme «3y6HOIﬁ npores — OeHTanbHbIN
MMMJIaHTaT» N NPOBECTN OLEHKY MPOYHOCTHbIX XapaKTePUCTNK LeMEHTHO-BUHTOBOM ¢I/IK-
caynmmn abaTMeHTOB K AE€HTaNbHbIM MMMJ1aHTaTaM C NMNOCKOCTHbIM U KOHNYECKUM TUMOM
coegmMHeHNnA B SKCNeprMeHTallbHbIX YCJIOBUAX MPU LUKNNYECKUX Harpy»xeHnAax, UMMTn-
pyrowmnx d))/HKLI,VIOHaJ'IbeIe Harpyskm B pOTOBOI7I nonocTun.

B MATEPWAJIbI U METObI

JkcnepumeHTanbHoe uccnegoBaHve LIBC B cucteme «3y6HOW MpoTe3 — fAeHTanb-
HbI MMMNNIAHTaT» NPOBOAMIIN Ha KOMMAKTHOW NabopaToOpHON YCTaHOBKe ANA U3ydeHun
NMPOYHOCTHBIX XapaKTepPUCTUK WCMbITyemMblX 06pa3LoB MpY MexaHUYeCKUx UuKanye-
CKMX BO3aencTBUAX B IHCTUTYTe npuknagHon ¢usmkm HaumoHanbHoOM akagemuny Hayk
benapycwm [6].

BennunHy Bo3gencTByemol CUI0BOW Harpy3KM YCTaHOBKM Ha UCMbITyeMbli obpasel
onpegenany npv NomoLn Metofa rpy3nkos. 1o faHHOW MeToAnKe U3MePANN BENNUYNHY
obulero nporunba ANCTanbHO KOHLA KOHCOIM METANININYeCKOro OCHOBaHMA, 3aKperieHHo-
ro B rOpM30OHTasNbHbIX NIACTUHAX MNOA AeNCTBMEM 3aKpeneHHoro rpy3a sennymHon 10 Kr,
yTto cooTBeTcTBYeT cune B 100 H 1 BennunHe npornba koHconu B 100 Mkm. Mpornb guc-
TaJIbHOTO KOHLA KOHCONW uamMepanu undpoBbiM rny6buHOMepPOM, KOTOPbIA 3aKpennsanm
Ha WTaTBe NeprneHanKynApHO UCNbITyeMON KOHCTPYKUMW. KonnyectBo LNKNOB Harpy-
MeHUA KOHCTPYKUMK onpeaenany Nnpy NOMOLLM SNEeKTPOHHOIO CYeTUMKa YacTOTbl Bpalle-
HWA Bana sNeKTpoABuraTens.

B 3KcnepumeHTanbHbIX YCNOBMAX OLEHMBANU MPOYHOCTHbIE XapaKTepUCTUKU Le-
MEHTHO-BMHTOBOM durKcaumMm abaTMeHTOB K AeHTanbHbIM MMMaHTaTaM u3 crnnaea Ti-
6Al-4V gnametpom 3,75 MM 1 anmHon 11,5 MM C KOHUYECKUM U MIOCKOCTHBLIM TUMOM
coeauHeHus. Bcero B akcneprmeHT 6bino BKNOUEHO 48 AeHTanbHbIX UMMNIaHTaToB — 24
C MNOCKOCTHBIM 1 24 C KOHWUYECKMM TUNOM coeiHeHusA. B cBoto ouepepnb Kaxable 24 nm-
nnaHTarta 6binKn pacnpeneneHbl Ha WeCTb rPynn B 3aBUCUMOCTY OT 3KCMePUMEHTaNbHbIX
yCnoBui (yrna Harpy»eHua n AnmTenbHOCTY BO3AENCTBUA): TPW FPYNMbl NPW Yrne Harpy-
XeHua 22,5° n cune Bospenctena 100 H ¢ konnuectsom UuKnos Harpy»<eHua 100 000,
150 000 n 200 000; Tpwn rpynnbl Npu yrne Harpy»keHna 45° n cune sosgenctaua 100 H ¢
KONNYeCTBOM LIMKNOB HarpyxeHua 100 000, 150 000 n 200 000. B kaxaon rpynne ncrnbl-
TyeMblli o6pa3seL; CoCToAN 13 4 UMMIAHTOB, HyMepaLMio KOTOPbIX NPOBOAMM OT Havana
cB06OHOrO TOpLIA METaNIMYEeCKOro OCHOBaHUA € 1-ro Ao 4-ro Homepa COOTBETCTBEHHO
(Homep BMHTOBOrO coeamHeHus). CnnoBoe BO3AENCTBME OCYLUECTBAANN Ha cepefuHy
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opToneMYeckon KOHCTPYKLUUN MeXay 2-M U 3-M BUHTOBbIM COeAVHEHMeM, YTO COOT-
BETCTBYET NpoeKuumn obnactn 2-ro npemonsapa 1 1-ro monapa Kak ¢yHKLMOHaNbHOro
LEHTPa »KeBaHMA yenoBekKa. [NpoBogmnmn no 5 skcnepumeHTanbHbIX cepuin (N=5) Bo Bcex
COeAVHEHUAX KaXKgoM rpynnbl.

OcyuiecTBnAny aHanm3 cnegyoLwmnx NPOYHOCTHbIX NapaMeTPOB OPTONEeNYECKON KOH-
CTPYKUMM SKCNEPMEHTaNbHON MOAENV: MOMEHT 3aXkaTua 1 nocsegytolero ocnabneHus
bUKCUPYIOLWNX BUHTOB, KOTOPbIN KOHTPONMPOBAAW AMHAMOMETPUYECKM KITIOUOM TrMa
MT-R1040 (8 H/cm) € TOYHO 3aaHHbIM KPYTALMM MOMEHTOM 3axkaTna M (cvna nepBoHa-
YanbHOro 3axaTusa BUHTOB cocTaBuna 35 H/cm anA abaTMeHTOB LieMeHTMPYEMbIX KOH-
CTPYKUMIA); rnyOrHY BUHTOBOIO coefiHeHusA. [MyOrHy BUHTOBOrO coefiHEHWA onpeaens-
NN NO PACCTOAHWUIO OT OCHOBaHWA LeCTUIPaHHMKa GUKCMPYIOLLEro BUHTa 10 OKKIO3UOH-
HOW NOBEPXHOCTM OPTONEeANYECKOW KOHCTPYKLUN UCNbiTyemoro obpasua, U3MepeHHoro
npu nomolLyn moanduumposaHHoro uudposoro rnybruHomepa.

B PE3YJIbTATDI

KOHCTPYKUMA SKCNeprMeHTanbHo Mmofeny B GopMe WecTHagUaThrpaHH1Ka u opTo-
neauyeckon KOHCTPYKLUM OBasibHOW GpOpMbl, a TakKe HanpaBieHne AeicTBMA Harpys-
Ku P Ha opToneauyeckyro KOHCTPYKLMIO NpeacTaBieHbl B A4BYX NpoeKuuax Ha puc. 1A, B.
Mpwn 3Tom GopMa KeBaTeslbHON NMOBEPXHOCTY OPTOMEANYECKON KOHCTPYKLMM (MCMbITY-
emoro obpasLa), Ha KOTOpYlo BO3LENCTBYET Nof Yriom Harpyska P, meet Bug oBana B

ceyeHnn.
4

|
N N X

P T
45°

A B

1 2 3
[

Puc. 1. KoHCTpYKLMA SKCNnepnMeHTanbHOW MoAenu (cxema cTpoeHnA y3na sakpenneHus (A):

1 - ropu3oHTanbHble MeTa//INYecKe MIacTVHbI y3/1a 3aKpernyieHns, 2 - 60NTbl KpenneHns
rOpU3OHTaNbHbIX MIACTUH, 3 — MeTa/INYeCKoe OCHOBaHIe C AeHTa/IbHbIMU UMNNaHTaMu, 4 m 5 -
opToneauyeckas KOHCTPYKLA OBanbHON popmbl (McnbiTyemblil o6pasel), P - HanpaBneHune aeincreus
HarpysKu cunoBo36yauTens yCTaHOBKM Ha UCMbITyeMblli o6pasel, (opToneunyecKkyto KOHCTPYKLUIO);
cXeMa BOCbMMIPaHHOro MeTa//Inueckoro OCHOBaHUA C 3aKpeneHHOol Ha MeTalInyeckomM OCHOBaHUMN
opToneauyeckoil KOHCTpyKuuei (B) (ncnbityembliii o6pasew))

Fig. 1. Experimental model design (structure diagram of the fastening unit (A): 1 - horizontal metal
plates of the fastening unit, 2 - bolts for fastening horizontal plates, 3 - metal base with dental
implants, 4 and 5 - oval orthopedic structure (test sample), P - direction of action of the force exciter
load on the test sample (orthopedic structure); diagram of an octagonal metal base with an orthopedic
structure (B) fixed on the metal base (test sample))
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JTanbl pa3paboTKy HOBOW 3KCMEPYMEHTaNIbHON MoJenu:

1. U3rotoBneHme meTaninyecknx OCHOBaHUM SKCNepUMeEHTaNbHOW MOAENN, NUMeLoLLNX
B ceyeHunn dopmy LecTHagUaTUrpaHHrKa. [InuHa ocHoBaHun coctaBuna 120 mm, a
LUIMPMHA KaXdoW rpaHun cocTasuna 15 MM COOTBETCTBEHHO. Ha ogHOW 13 rpaHein oc-
HOBaHWA C OHOro TopLa ObINK cAenaHbl FyXue oTBEPCTMA NpY NomoLwy Gpe3epHoro
CTaHKa C Lenblo pasmeLleHna AeHTanbHbIX UMMIaHTaTOB.

2. MNomelyeHmne B cGOpMUPOBaHHbIE NIOXa YeTblpex AeHTaNbHbIX MMMIaHTaTOB pa3mepa-
MU 3,75%11,5 MM C KOHMYECKUM WU MIIOCKOCTHBIM TUMOM COeAVIHEHNSI abaTMEHTOB.
PacctosHmne mexay wekamu AeHTanbHbIX MMMNAHTATOB COCTaBAANO 4 Mm (puc. 2A).

3. Qukcauma JeHTanbHbIX VMMIAHTAaTOB B MeTa/NIYeCKOM OCHOBaHWUWM MpY MOMOLLMY
KOMMO3UTHOrO LieMeHTa XMMMUYeCKoro oTeepxaeHus (puc. 2B). Mocne dukcaunn gex-
TaJIbHbIX UMMAHTAaTOB B OCHOBaHWM C YPOBHA MnaTdopmbl MMMNIAHTATOB Monyyanu
OTTUCKM C TpaHCchepamu ANA OTKPLITON JIOXKKN.

4. B 3yb6oTexHnuyeckon nabopatopurm K UMMIaHTaTaM sKkCneprMeHTanbHon mogenu Guk-
CMpoBany abaTtMeHTbl C BbICOTON LWenKkn 1 Mmm (puc. 3A). lanee nposoaunu ¢pesepo-
BaHMe abaTMEHTOB M M3roTaBNUBANU MeTaNINYECKYl0 OpPTONeAnYecKyo KOHCTPYK-
LMIO C XKeBaTesNbHOWM (OKKJI3UOHHOW) NOBEPXHOCTBIO OBanbHOM GOPMbl pa3mMepom
25%10%x12 MM 13 KOH6aNbT-XPOMOBOW CTafi C OTBEPCTUAMM HA OKK/IO3MOHHOWN No-
BEPXHOCTM, KOTOPasA MMUTUPOBaa HECbEMHbIN LieMeHTUPYeMbIi 3yOHOI NpoTes, co-
CTOALMI 13 4 KeBaTeNbHbIX 3y608 (puc. 3B).

5. MNocne npuvnacoBKW, MeCKOCTPYWHON 06paboTKM M MONMPOBKMA OpPTOMeAMNYECKyio
KOHCTpYKUM0 PUKCcMpoBanu K abaTMeHTaM Ha MOMMMEPHbIA LeMeHT nocne npej-
BapUTENIbHOTO 3aKPbITA BUHTOBbIX WAXT TehIOHOBbLIM YNIOTHUTeNneM. 3aTem nocie
OTBepXKAeHMA LeMeHTa yNnoTHUTeNb N3BNeKanca 13 BUHTOBbIX WaxT Ana goctyna K
bukcnpyowmm BuHTam abatmeHToB (puc. 4A). laHHas 0CoOOeHHOCTb N3roTOBIEHHOM
opTONeANYeCcKon KOHCTPYKLUUN faBasia BO3MOXKHOCTb 6ecnpenATCTBEHHOro JoCTyna
K WaxTaM GUKCUpyoLWwmx BUHTOB 6€3 HeobxoanMOCT/ CHATUA CaMOW KOHCTPYKLMUN C
abatmeHTOB (puc. 4B).

A B

Puc. 2. MeTannunyeckuit Hocutenb 1 feHTanbHble MMNIaHTaTbl Ha N1IACTMacCcoBOM nosuuuoHepe (A).
J1an ¢puKcaumm AeHTaNbHbIX UMMNIAHTAaTOB Ha KOMMO3UTHDIN LIeMEHT B MeTannn4yeckom Hocutene (B)
Fig. 2. Metal carrier and dental implants on a plastic positioner (A). Stage of fixation of dental implants
on composite cement in a metal carrier (B)
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A B

Puc. 3. 3Tan ycTaHOBKU NPAMbIX a6aTMEHTOB ANA LIeMEHTIPYEeMbIX KOHCTPYKLMNIA

Ha 3KCnepumeHTasibHylo mogenb (A). dTan NpunacoBKN OPTONeANYECKOl KOHCTPYKLUN Ha
oT¢pe3sepoBaHHbIX aGaTMeHTaX dIKcnepumeHTanbHoi mogenu (B)

Fig. 3. Stage of installation of straight abutments for cemented structures on the experimental

model (A). Stage of fitting the orthopedic structure on milled abutments of the experimental model (B)

A B

Puc. 4. Bup oproneanyecKkomn KOHCTPYKLUMN SKCNepUMEHTaNbHON MOAENN C OKK/IO3MOHHOMN
noBepxHocTu (A). 3Tan KOHTPONA 3aTAXKKN BUHTOB abaTMeHTOB 3KcnepuMeHTanbHon mogenu (B)
Fig. 4. View of the orthopedic structure of the experimental model from the occlusal surface (A).
Stage of control of tightening of the screws of the abutments of the experimental model (B)

B pe3ynbraTe UMKNMYECKOro BO3[ENCTBMA CUNOBO3OYAMTENsA Ha OpTONeauyveckyto
KOHCTPYKLMIO SKCNEepMMEHTaNbHOM Moaenu BO3HMKaeT npornb A (B MKM), M3MepuB KOTO-
pbIl C MOMOLLBIO MHANKATOPA, MOXHO paccunTaTb BEMUYUHY Harpy3ku P, cooTBeTCTBY!10-
e HeobxogMmomy ycunuto, pasHomy 100 H. KOHCTpYyKLMOHHbIE 0COBEHHOCTMN N3rOTOB-
NEHHON 3KCnepruMeHTaNbHON MoJeny NO3BOINAN HaM U3MEHATb YroN Harpy3Km opTone-
[MYECKOW KOHCTPYKLMM NOALUNMHUKOM KaueHUa oT NPAMOro yrna AelcTBumaA cuibl (gei-
CTBME CUJIbI NapannenbHO AANHHON OCK MMMNaHTaTa) A0 BO3AENCTBUA CUJIbl NOL OCTPbIM
YFOM K AJIVHHOW OCU MMMaHTaTa (BO3fecTBMe CUilbl MO KacaTeslbHOW Npu GOKOBbIX
Harpy3kax). [1pn 3ToM yron Harpy3ku Ha opToneanyeckyto KOHCTPYKLUMo cocTaBnan 22,5°
nnun 45°.
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MpoBeneHa ceprA 3KCNEPUMEHTOB C PasINYHbIMU KOANYECTBOM LMKNOB N CUTON
HarpyeHus, a Takxe C pa3HbiMM yriamn AeCTBMA Harpy3KmM Ha MUCNblTyeMble opTone-
OVYecKkne KOHCTPYKLUMM € NNOCKOCTHbIM Trnom LIBC, pe3synbtaTbl KOTOPbIX NpuUBeAeHbI
B Tabn. 1-4. [lo 1 nocne HarpyxeHusa oueHnBanu rny6uHy LIBC u cteneHb 3a>kaTuA BUHTOB.
B xofe akcnepmmeHTa Npu UCNbITaHUW MAOCKOCTHOrO COEANHEHNA C YINIOM Harpy»eHus
450, cunon Bo3gencteua 100 H n konnuyectBoM UMKNOB HarpyxeHna 100 000 yctaHOB-
NEeHO AOCTOBEPHOE CHMMXeHMe cpefHero 3HauyeHusa rnybuHbl LIBC opToneanyeckon KoH-
cTpyKumm 2-ro (p=0,034) n 3-ro (p=0,037) ucnbityembix 06pa3LoB NOCNe Harpy>keHus
(tabn. 1). TakxKe nocnie Harpy>keHUsA OTMeuanocb yMeHblUeHWe CTeneHU 3a)kaTuA BUH-
TOB [0 27,0+0,26 H/cm, KoTopoe Hanbonee 3HauMMO 6bIIO BblpaXKeHO BO 2-M U 3-M CO-
eanHeHnax — B 1,3 pasa Hmxe (p=0,011) No cpaBHEHMIO C aHaNIOMMYHbIMK MOKa3aTenAaMun
[0 Harpy>keHusa, a TakXe OTIMYanocb ot 3HavyeHuin 1-ro n 4-ro UBC B 1,0 (p=0,044) n 1,1
(p=0,039) pa3a cOOTBETCTBEHHO.

Mpu ncnbiITaHNN NIOCKOCTHOMO COeAUHEHMA C YTIIOM Harpy»eHua 450, cunon Bo3gein-
ctBuA 100 H n KonnyecTBoM LMKNoB HarpyeHna 150 000 ycTaHOBMIEHbI LOCTOBEPHbIE 13-
MeHeHMA cpefiHero 3HaueHua rny6uHbl LIBC opTonegmueckon KOHCTPYKLMMN NCTbITYEMbIX
06pasLioB Nog HoMepoM 2 1 3 Nocsie HarpyeHna B CTOPOHY CHUMKEHUSA, aHaJIOTMYHO n3-
MEHANNCb YPOBHMW CTEMNeHM 3aXKaThA BUHTOB — BO 2-M 1 3-M COeANHEHUAX BbIABNEHO CHU-
XeHue B 1,4 pa3a (p=0,013) n 1,75 pa3a (p=0,001) coOTBETCTBEHHO NO CPABHEHMIO C YPOB-
HAMMK Ao HarpyxeHusA. C yBenMyeHnem KonmyecTBa LMKNOB HarpyxeHuna go 200 000 Ha-
6ntofanocb CHYXeHMe cpeaHero 3HaveHus ry6uHbl LIBC opTonegmyeckoi KOHCTPYKUMK
ncnbiTyeMblx 06pa3LoB Nocsie Harpy»KeHUsa BO BCeX HOMepax, OfHAaKO AOCTOBEPHO 3TOT
nokasaTeflb U3MeHsANCA BO 2-M, 3-M 1 4-M NonoxeHuu (Tabn. 2). Hanbonee BblpaxKeHHoe
CHVXeHKMe 3TOro Nokasatena oTMeYanocb BO 2-M nosoxkeHnn — B 1,65 pasa Huxe B CpaB-
HeHWW C aHaNorMyYHbIM YPOBHEM [0 Harpy3ku (p=0,001). TakKe oTmeyanocb 3Haummoe
CHUXKEeHMe CTeneHM 3aXKaTuA BMHTOB NOC/e Harpy»eHus, Hanbornee BblipaXkeHHoe BO 2-M
1 3-M coeNHEHUAX, YTO ObINO HMXe aHaNOrMYHbIX 3HAaYEHU [0 Harpy»KeHus B 2,5 pasa
(p=0,001) n B 2,3 pa3a (p=0,001) cooTBeTCTBEHHO. B 1-M 11 4-M BMHTOBbIX COEAUHEHNAX
YCTaHOBNEHO AOCTOBEPHOE CHUMXeHMe nokasaTena CTeneHu 3a)KaTma BUHTOB NOC/e Ha-
rpy>eHus B 1,6 pasa (p=0,014) n B 1,8 pasa (p=0,030) coOTBETCTBEHHO NO CPABHEHUIO C

Ta6bnuua 1

MnocKkocTHOe coefgnHeHMe, yron Harpy»eHus 45°, cuna BosgenicTteua 100 H, konnyecTBo UMKnos
Harpy»eHua 100 000, M+SD

Table 1

Plane connection, loading angle 45°, impact force 100 H, number of loading cycles 100 000, M+SD

Ne n/ My6uxa LUBC, mm CTeneHb 3aXkaTuA BUHTOB, H/cm

2 n/n

LIBC, n=5 [0 HarpyH(enns nocne Harpy»eHus, | 10 Harpy»eHus, nocne Harpy»eHus,
n=5 n=5 n=5

1 5,67+0,09 5,65+0,06 35,0+£0,10 29,50+0,43
5,69+0,05 27,0£0,26

2 5,70£0,11 00,034 35,0£0,10 020011
5,52+0,02 27,0+0,36

3 5,62+0,08 p=0,037 35,0+0,10 p=0,011

4 5,78+0,04 5,72+0,04 35,0+£0,10 30,0£0,25

MNpumMeyaHue: 3aecb 1 panee: p — CTaTUCTUYECKN 3HAUYMMble Pasnnuuna MeXAy nokasatenAamn A0 U nocne HarpyxeHusa npu

p<0,05 no t-kputepuio CTbloaeHTa.
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Ta6bnuua 2

MnockocTHoe coefHeHNe, yron HarpyxeHuns 45°, cuna Bosgeiictena 100 H, kKonuvecTso UMKNoB
Harpy»eHuna 200 000, M+SD

Table 2
Plane connection, loading angle 45°, impact force 100 H, number of loading cycles 200 000, M+SD
N2 n/n Tny6uxa LIBC, mm CreneHb 3a)KaTuA BUHTOB, H/cm
LUBC, n=5 | go HarpyxeHus nocne Harpy»eHus A0 Harpy»eHus nocne Harpy»eHusa
1 5,67+0,07 5,42+0,07 35,0+0,10 22,0£0,28
p=0,014
3,41%0,09 14,0+0,36
2 5,63+0,04 p=0,001 35,0+0,10 p=0,001
4,46+0,10 15,0+0,41
3 5,69+0,06 p=0,011 35,0+0,10 p=0,011
5,34+0,05 20,0+0,29
4 5,72+0,03 p=0,032 35,0+0,10 p=0,030

aHaNoOrMyHbIMU YPOBHAMU A0 Harpy»keHusa. MNonyyeHHble pe3ynbTaTbl CBUAETENbCTBYIOT
0 TOM, YTO C yBeNIYeHVEM KONMYECTBA LMKIIOB Harpy>KeHna CoXpaHAeTca nepepacnpe-
JeneHne OCHOBHOWM Harpysku Ha 2-i 1 3- 351eMeHTbl OPTONeANYEeCKON KOHCTPYKUNN NC-
MbITyeMbIX 06Pa3LOB C SNMULEHTPOM BO 2-M COeANHEHNMN.

B 1abn. 3 npefcTaBneHbl JaHHbIE MO N3YYEHUIO BAUSHUA MNOCTOSHHOIO BO3AENCTBUA
LUUKINYECKUX Harpy3oK C YrioMm HarpyxeHua 22,5°, cunon Bosgenctaua 100 H n Konu-
yecTBOM LUKIOB Harpy»keHus 100 000. Mocne Harpy»keHus obHapy»KeHbl 3HaUMMBble 13-
MEHEHMA CPeAHero 3HauyeHus rMyoOuHbl U CTeMeHW 3a)KaTuA BMHTOB 2-f0 COefMHeHUs
OpTONeANYECKON KOHCTPYKLMUN NCTbITYEMbIX 06Pa3LIOB B CTOPOHY CHMXKEHMA MO CPaBHe-
HUIO C COOTBETCTBYIOLMMM YPOBHAMM A0 HarpyxeHus: B 1,0 pasa (p=0,034) n B 1,5 pasa
(p=0,031) cOOTBETCTBEHHO.

MNonyyeHHble B 3KCNeprMeHTe AaHHble NPW YBEIMYEHNN KOSTIMYeCTBa LMKIIOB Harpy-
XeHuna fo 150 000 yKa3biBaloT Ha 3HAUMMble U3MEHEHWA KaK CpeiHero 3HaueHus rinyou-
Hbl, TaK 1 CTENEHW 3a>KaTUA BUHTOB OPTONEAMYECKON KOHCTPYKLUUN 2-TO 1 3-r0 HOMepoB
coefuMHeHNA UCMbITyeMblX 006Pa3L0oB NOCe HAarpyXeHUs B CTOPOHY CHUXKEHUA NO CpaB-
HEHUIO C aHANOTMYHbIMUN YPOBHAMM [0 Harpy»eHua. C yBennueHnem KonmyecTsa LUuKnos
HarpyxeHua o 200 000 nponcxoanT JOCTOBEPHO 3HAUMMOE CHUMKEHME CpefHero 3Have-
HuA rny6uHsbl LIBC opTonegnyeckoi KOHCTPYKLMM UCMbITyeMbiX 06pa3LoB ¢ 1-ro no 3-i
HOMep coeauHeHn (Tabn. 4). B To Bpemsa Kak CHUKeHWe CTeNeHN 3a)KaTus BUHTOB Mocie

Ta6bnuya 3
MNMnocKocTHOE coefAnHEHME, Yron Harpy»eHus 22,5°, cuna sospeiicrena 100 H, konnyecTso Luknos
Harpy»eHua 100 000, M+SD

Table 3
Plane connection, loading angle 22,5°, impact force 100 H, number of loading cycles 100000, M+SD

N2 n/n ny6uxa LIBC, mm CreneHb 3aXKaTnA BUHTOB, H/cm

LUBC, n=5 | go HarpyxeHns nocne Harpy»eHus A0 Harpy»KeHus nocsne Harpy»eHusa

1 8,54+0,07 8,49+0,08 35,0+0,10 27,0+0,26

8,51+0,10 23,0+0,35

2 8,61+0,06 p=0,034 35,0+0,10 p=0,031

3 8,72+0,04 8,71+0,09 35,0+0,10 25,0+0,31

4 8,41+0,08 8,39+0,09 35,0+0,10 28,0+0,29
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Ta6bnuua 4

MNMnocKocTHOE coefnHEHNe, yron Harpy»<eHusa 22,5° cuna sospeicrsna 100 H, konnyecTso Luknos
Harpy»eHuna 200 000, M+SD

Table 4

Plane connection, loading angle 22,5°, impact force 100 H, number of loading cycles 200 000, M+SD

N2 n/n Tny6uxa LiBC, mm CreneHb 3a)KaTuA BUHTOB, H/cm

LUBC, n=5 | no Harpyxenns nocsie Harpy»<eHus A0 Harpy»KeHusA nocsie Harpy»<eHus
8,52+0,08

1 8,62+0,07 p=0,029 35,0+0,10 23,0+0,32
8,50+0,11 21,0+0,38

2 8,63+0,02 p=0,024 35,0+0,10 p=0,013
8,61+0,08 19,0+0,40

3 8,75+0,05 p=0,015 35,0+0,10 p=0,018

4 8,39+0,04 8,30+0,07 35,0+0,10 24,5+0,36

Harpy»keHusa HabnogaeTca ToNbKo BO 2-M M 3-M BUHTOBbIX coefiHeHMAX — B 1,7 pa3a
(p=0,013) n B 1,8 pasa (p=0,018) COOTBETCTBEHHO NO CPaBHEHMIO C AAHHbIMW [0 Harpy-
MEHWSA, UTO CBA3AHO C MaKCMMaJbHbIM MPUIOXKEHNEM CUJIbl BO3AENCTBUA B 3TUX NOJSIOXKE-
HUAX.

Heobxognmo oTMeTuTb, UTO NpU yrne 45° ¢ yBenuueHnem Konmyectsa LUKIIOB Ha-
rpy>keHuna go 200 000 Bo 2-m coeAMHEHNI HaKOMIeHNEe YCTanoCcTh OpTONeAnyYeCKNX KOH-
CTPYKLUIN C NNOCKOCTHbIM TUMOM COeAMHEHNA MaKCMManbHO BO3pacTaeT, YTo NpoABNA-
€TCA CHUXKEHMEM CTENeHM 3a)aTusa BMHTOB 1 rnybuHbl LIBC B 2,5 pasa (p=0,001) u B 1,65
(p=0,001) pa3a cOOTBETCTBEHHO MO CPAaBHEHMIO C AOHATPY30UYHbIM YPOBHEM.

MNpoBeAeH KoppenAUMOHHbIN aHann3 B3anMoCBA3en Mexay HakonneHnem yCcTanoctu
opToneanYeCcKNX KOHCTPYKLIMIA U YTIIOM Harpy»XeHus, a TakXKe KOJTIMYeCTBOM Harpy3oUHbIX
LUMKIIOB NPW NIOCKOCTHOM TUMe coeanHeHna BO 2-M, Hanbornee yA3BMMOM MONOXKEHUM,
yTO NpefcTaBfieHo Ha puc. 5 n 6. Hanbonee BbipaxkeHHaa 3aBUCUMOCTb YCTaHOB/IEHa NpU
yrne HarpyeHua 45° (r=0,73, p=0,021) n 200 000 unknos HarpyxeHus (r=0,91, p=0,001),
korpa rnybuHa LiBC cHuxaeTca B 1,7 pa3a B CpaBHEHWUM C aHAaNOMMYHbIM 3HaUYeHEM [0 Ha-
rpy3km (p=0,001) n 8 1,7 pa3a npu 100 000 umknos HarpyxeHua (p=0,000), yto oTpakaeTt
BbIpa)KeHHOEe HaKoMneHre YCTanoCTn opToneanyeckom KOHCTPYKLUNN.

MpoBeneHa cepma 3KCNEPUMEHTOB C PasfINYHbIM KOIMYECTBOM LINMKNOB U CUSTION Ha-
rPy>KeHUs, a TakxKe C pasHbIMK yrnamm AeCTBMA Harpy3Kky Ha NCMbITyemble opToneamnye-
CKMe KOHCTPYKLMKN C KOHMYeckum Tunom LIBC, pe3aynbtaTbl KOTOPbIX NpUBEAEeHbI B Tab.
5-8. B npouecce sKkcneprMeHTa Npu UCNbITaHUMN KOHUYECKOro coeiHeHNA C YINIOM Ha-
rpy>eHus 450, cunown Bosgencrtena 100 H n konnuectBom LMKNoB Harpy»xeHuna 100 000
YCTaHOBNEHO AOCTOBEPHOE CHUXKEHME CPpefiHero 3Ha4YeHUA CTeneHn 3a)kaTna BMHTOB B
ncnbiTyemMblx obpasuax ¢ 1-ro no 4-i Homep coefvHeHWs, YTO NpeacTaBieHo B Tabn. 5.
Mpuryem Hanbosee 3HaUMMble M3MEHEHNA fAHHOIO NOoKa3aTens OTMeYanncb Bo 2-M 1 3-M
coeanHeHnax: cHusunca B 1,7 pasa (p=0,014) n 8 1,8 pa3a (p=0,011) coOTBETCTBEHHO NO
CpaBHEHNIO C TAKOBbIM [10 HarpyxeHus. Mpu 3Tom nsameHeHnsa yposHe rnybuHbl LIBC no-
CJle Harpy»eHus Obinn He3HauYNTENbHbI.

B aKcneprMeHTanbHbIX YCNOBMAX YBENNYEHUA LMKINYECKON Harpy3Kuy BbliBfIeHbl 3Ha-
YrIMble N3MEHEHMA cpefiHero 3HaueHua rny6uHbl LIBC opTtonegnuecko KOHCTPYKLMU UC-
nbITyeMbix 06pa3LoB B 3-M HOMepe, a IMEHHO ee CHVXeHue o 8,90+0,06 Mm, uTo 6b110
MeHbLe B 1,0 pa3a (p=0,029) no cpaBHEHMIO C UCXOAHbIM YPOBHEM [0 Harpy3ku. CteneHb
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Yron HarpyseHus 45 °C=7,3500+165,00 *n3meHeHwe rny6uHbl

Yron HarpyxeHus 22,5 °C=7,3500+165,00 *n3meHeHue rny6uHbl
coepuHenns Correlation: r=0,6544

coepuHenus Correlation: r=0,73333
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Puc. 5. KoppenAunoHHaa 3aBMCMMOCTb MeXAY 3MeHeHueM rny6uHbl LIBC n yrnom HarpyeHus 45° (A),
22,5° (B) npu nNOCKOCTHOM TUMNeE cOeANHEHNA

Fig. 5. Correlation between variation of CVS depth and loading angle of 45° (A), 22.5° (B) at planar type
of connection

Lnknos HarpyxeHna=70000, +5000E2 *usmeHeHme rny6uHbl coeanHeHnsa
Correlation: r=0,91237
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Puc. 6. KoppensAunoHHasA 3aBMCUMOCTb MeXy KONMYeCTBOM LIMK/IOB Harpy»KeHusa u usmeHeHnem
rny6uHbl LIBC npy N10CKOCTHOM TUNE coefuHeHnA

Fig. 6. Correlation between the number of loading cycles and the change in the depth of the CVS
with a planar type of connection

Ta6bnuuya 5
KoHunuveckoe coepnHeHmne, yron HarpyxeHusa 45°, cuna sospgeicrena 100 H, konnyecTso Luknos
Harpy»eHua 100 000, M+SD

Table 5
Conical joint, loading angle 450, impact force 100 H, number of loading cycles 100 000, M+SD
Ne n/n LUBC, | My6uHa LIBC, mm CreneHb 3a)aTuna BUHTOB, H/cm
n=>5 A0 Harpy»eHusA nocne Harpy»eHus A0 Harpy»eHus nocne Harpy»eHuns
25,0+0,21
1 8,99+0,11 8,96+0,07 35,0+0,10 p=0,029
21,0+0,58
2 9,10+0,12 9,00+0,13 35,0+0,10 p=0,014
3 9,03+0,10 8,92+0,12 35,0+0,10 20,2+0,62
p=0,011
26,0+0,15
4 8,91+0,09 8,87+0,10 35,0+0,10 p=0,032
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3aXaTnA BUHTOB 3HAYMMO CHMKanacb Bo Bcex Homepax LBC, npuyem makcMmanbHO 3TO
NPOoABAANOCH TaKXe B 3-M HOMepe, rAe pa3HuLia YPOBHA A0 1 NOC/Ie Harpy3Kn coctaBmuna
18 H/cm (p=0,001). C yBennueHnem KonmyecTsa LMKNOB Harpy»keHua o 200 000 nponc-
XO[AWT Bblpa)keHHOEe CHIKeHre cpefHero 3HauyeHusa rnybuHbl LIBC opTonegnyeckorn KoH-
CTPYKLUMM UCMbITYyeMblX 06pa3LoB BO 2-M 1 3-M HOMepax CoeAHEHNIA, YUTO NPUBeSEHO B
Tabn. 6. MakcmmanbHoe cHuxeHue rnybrHbl LIBC 3adrkcmpoBaHo BO 2-M NONOXKeHUN — B
1,2 pa3sa B cCpaBHeHWN C AOHArpy304HbIM ypoBHeM (p=0,001). OTMeuaeTca CHMKeHmne cTe-
MeHW 3aXaTuA BUHTOB MOCJe Harpy»KeHus, Hanbonee BblpaXxeHHOe BO 2-M U 3-M coeau-
HEHUAX, UTO BbINIO HUXKE aHANOMMYHbIX 3HaUYEeHWI A0 HarpyXeHua B 2,2 pasa (p=0,001) n
B 2,1 pa3a (p=0,001) cootBeTcTBeHHO. C YBENIMYeHneM KONNYeCTBa LIMKIIOB HarpyeHusa
npoucxoanT pacnpefeneHne OCHOBHOW Harpyskyu Ha BCe 3fieMeHTbl opToneamyeckom
KOHCTPYKLMM NCNbITyeMbIX 06pa3L0oB C KOHUYECKUM TUMOM coenHeHns, ofHaKo 2-e LIBC
NCMbITbIBaeT MAaKCUMaSIbHYIO Harpys3Ky.

MonyuyeHHble pe3ynbTaTbl IKCMEPUMEHTANIbHOTO UCCNeA0BaHNA BANAHMA MOCTOAHHO-
ro BO34eNCTBUA LMKINYECKMX HAarpy30K Npu yrie HarpyxeHna 22,5° yKasblBaloT Ha 3Ha-
UMMOE CHUXKEHMe CTeMeHN 3aXaTua 2-ro U 3-ro coegnHeHna OpToNeANYECKON KOHCTPYK-
Lun NcnbiTyembix 06pasuoB (Tabn. 7). OgHaKo U3MeHeHNA Npu yrie Harpy»keHus 22,5° Bbl-
paeHbl B MEHbLLUEN CTeneHKn, YeM Npu aHaNorMYHbIX yCnoBumaAx (cuna sosgencrena 100 H,
KONMYeCcTBO LMKIOB HarpyeHna 100 000), Ho npu yrne HarpyeHus B 45°.

C yBennueHnem KonmyecTsa LMKNOB HarpyxeHusa Ao 150 000 nponcxoanT CHUXeHne
nokKasaTesnieil CTerneHu 3axaTna BUHTOB OPTONeANYECKOW KOHCTPYKLUUN NCNbITYeMbIX 06-
pasuoB yxe ¢ 1-ro no 3-i Homep, Hanbosnee 3HaUMMO OHO BbIPaXeHO BO 2-M CoefuHe-
HUM — B 1,6 pa3a (p=0,013) HMXe NO CPaBHEHWMIO C TaKOBbIM O Harpy»keHus. B aTom xe
coefuvHeHNN YCTaHOBNEHO 3HAUNMOE CHIUKEHME CpefHero 3HaueHus rnyobunHbl BUHTOBO-
ro coefnHeHs, pa3HNLA KOTOPOro C UCXOAHbIM ypoBHeM cocTtasuna 0,11 mm (p=0,047).
Mpun BoCTUXKEeHNN B SKCMEpPUMEHTE MAaKCUMANbHOIO KOIMYeCTBa LIMKIOB Harpy»keHnsa fo
200 000 ycTaHOBNEHbI 3HaUUTENbHbIE U3MEHEHUA CTEMEHN 3aXKaTA BUHTOB 1 FNyOWHbI NX
CoefMHEHWA, YTO NpefCcTaBneHo B Tabn. 8. Mponcxoaut 6onee BblpaXKeHHOE CHUXKEHME
CTeneHn 3a)aTuA BUHTOB OPTOMEeAMYECKON KOHCTPYKLUW UCMbITyeMbIX 06pa3LoB yxe
BO BCEX HOMepax, MpnyYeM Hanbosiee 3HaYMMO OHO BbIPaXKEHO BO 2-M 1 3-M cOeAUHEHU-
ax — 1,8 pasa (p=0,001) n B 1,6 pasa (p=0,014) COOTBETCTBEHHO HMXeE NO CPaBHEHWUIO C

Ta6bnuuya 6

KoHunueckoe coeguHeHue, yron HarpyxeHus 45°, cuna BospaeiictBus 100 H, KonnyecTso LKNoB
Harpy»eHusa 200 000, M+SD

Table 6

Conical joint, loading angle 45°, impact force 100 H, number of loading cycles 200 000, M+SD

Ne n/n y6una LIBC, mm CreneHb 3a)KaTuA BUHTOB, H/cm
LUBC, n=5 | no HarpyxeHus nocne Harpy»eHus [0 Harpy»eHus nocne HarpyxeHusa
1 9,02+0,07 8,96+0,06 35,0+0,10 23:’010’28
p=0,011
7,68+0,09 16,0£0,79
2 9,10+0,10 p=0,001 35,0+0,10 0=0,001
8,92+0,10 17,0£0,58
3 9,07+0,09 p=0,002 35,0+0,10 0=0,001
4 9,01+0,12 8,95+0,13 35,0£0,10 Zi’OiO’57
p=0,016
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Ta6bnuua 7

KoHunuveckoe coepnHeHmne, yron HarpyxeHus 22,5°, cuna sosgencrsna 100 H, konnyectso unknos
Harpy»xeHusa 100 000, M+SD

Table 7

Conical joint, loading angle 22,5°, impact force 100 H, number of loading cycles 100 000, M+SD

N2 n/n ny6una LIBC, mm CreneHb 3a)KaTuA BUHTOB, H/cm
LUBC, n=5 O Harpy»eHunsa noce HarpyxeHusa RO Harpy»xeHus nocsie Harpy»<eHus
1 8,86+0,08 8,84+0,07 35,0+0,10 27,0+0,31
2 9,18+0,11 9,09+0,12 35,0+0,10 2400,37
p=0,031
25,0+0,44
3 8,74+0,07 8,66+0,10 35,0+0,10 p=0,029
4 8,63+0,09 8,62+0,10 35,0+0,10 29,0+0,25

TaKOBbIMU [10 HarpyxeHus. TakxKe B 3TUX COEAUHEHUAX 3HAUNMO CHUXKAeTCs UX rnyburHa,
YTO OODBACHAETCA PACMONOXKEHNEM B 30HE MAKCMMAJIbHOFO NMPUIIOXKEHWA CUIIbl U, COOT-
BETCTBEHHO, YyMeHbLUeHNeM NPOYHOCTU COeQUHEHMA.

MNpoBeaeH KoppenAUMOHHbIN aHan13 B3anmMoCBA3en Mexay HakonaeHnem ycTanoctu
opToneanyecKknx KOHCTPYKLMIA U YITIOM HarpyeHus, a TakKe KOJIMYeCcTBOM Harpysou-
HbIX LIMKNOB NPW KOHNYECKOM TUMNE COeAUHEHUA BO 2-M MONOXKEHWM, YTO NpeacTaBieHO
Ha puc. 7. Hanbonee Bblpa)keHHasa NpaAMas 3aBUCMMOCTb YCTaHOBJIEHA MPW yriie Harpy-
XeHwusa 45° (r=0,98, p=0,000) 1 200 000 yuknos HarpyxeHus (r=0,94, p=0,001), korga rny-
6uHa LIBC cHuxaetca B 1,2 pa3a B CpaBHeHWUM C aHaNorMyHblM 3HaYeHnemM Ao HarpysKu
(p=0,001) n B 1,2 pa3sa npn 100 000 umknoB Harpy>eHua (p=0,000), uTo oTpaxaeT onpe-
JeneHHoe HaKomMeHre YCTanocTu opToneanyeckom KOHCTPYKLUN.

Taknum 06pa3oM, MOXKHO 3aKITHOUUTb, YTO KOHUYECKNIA TUM COeAUHEHNA ABNAETCA Hau-
6onee HafeXXHbIM, ero UCMOoJsIb30BaHVe NO3BOJIAET 3HAUNTENbHO MNOBbLICUTb BEINYMHY CO-
NPOTMBIEHNA Harpy3Kam, Tak Kak HakomneHre yCTanoCcTn opToneanyecknx KOHCTPYKLNIA
NPV KOHUYECKOM TUMNe CoeauHEHUsA Bo3pacTaeT Nuwb B 1,2 pasa, B TO BPeEMA Kak npu
NAIOCKOCTHOM — B 1,7 pa3a. Kpome Toro, npu CpaBHUTENbHOM aHanm3e NPOYHOCTM SKCre-
pUMeHTasIbHbIX 06Pa3LIOB B YCIOBUAX MaKCUMaIbHOW Harpy3Kuy (yron Harpy»eHus 45° u
200 000 UMKIIOB Harpy»eHus) BO 2-M NONOXKEHUN UMMaHTa, Hanbonee cnabom snemeHTe

Ta6bnuua 8

KoHunuveckoe coepnHeHmne, yron HarpyeHus 22,5°, cuna sosgencreua 100 H, konnyectso unknos
Harpy»eHua 200 000, M+SD

Table 8

Conical joint, loading angle 22,5°, impact force 100 H, number of loading cycles 200 000, M+SD

N2 n/n y6uHa LUBC, mm CreneHb 3a)aTnAa BUHTOB, H/cm
LUBC, n=5 | no HarpyxeHns noce HarpyxeHusa RO Harpy»xeHus nocne HarpyxeHusa
23,0+0,28
1 8,89+0,10 8,84+0,08 35,00,10 p=0,035
9,08+0,07 20,0+0,44
2 9,21+0,07 p=0,029 35,040,10 0=0,001
8,68+0,06 22,0+0,48
3 8,79+0,11 p=0,033 35,0+0,10 p=0,014
4 8,67+0,09 8,63+0,10 35,0+0,10 241,010,26
p=0,037
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Correlation: r=0,94237 Correlation: r=0,98442
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Puc. 7. KoppensaunoHHas 3aBMCUMOCTb MeXAY U3MeHeHnem rny6uHbl IBC n KonnvyectBom 4uknos
Harpy»eHus (A) n ysenuueHnem yrna HarpyxeHus (B) npn KoHn4yeckom Tune coeguHeHunsA

Fig. 7. Correlation between the change in the CVS depth and the number of loading cycles (A)

and the increase in the loading angle (B) with a conical type of connection

BCE KOHCTPYKLWW, BbIABNEHO, YTO MpY KOHMYeckom Tune rnybuHa LIBC cHmxaeTca Ha
15%, a cTeneHb 3akaTnA BUHTOB — Ha 54% OT M3HayanbHOro YPOBHA [O Harpysku, B TO
BpemsA Kak npu nNioCKOCTHOM TUMEe aHaNornyHble napameTpbl CHUXaTCA Ha 39% 1 60%
cooTBeTCcTBeHHO. CnefoBaTenibHO, ncnonb3osaHne LIBC kKoHnyeckoro tvna nossonset
CHU3UTb BENNYMHY SKBMBANIEHTHbIX XeBaTeNbHOW Harpy3Ke Hanps»keHui (Mo 3MeHeHWIo
rny6uHbl 2-ro coegnHeHNA, UMUTUPYIOLLENO NPOEKLMI0 2-ro Npemonapa) Ha 24% no cpas-
HEHUIO C MNOCKOCTHbIM TUMNOM COefVHEHNSA.

B BbIBObl

1. Pa3pabotaHa, n3rotoBnieHa M anpobypoBaHa HOBasA 3KCMepUMeHTasbHaA MOAESb
B CUCTeMe «3yOHOW MpoTe3 — AeHTaIbHbIN UMMIAHTaT» ANA OLEHKN pacnpeaeneHus
HanpsxeHua sennunHon 100 H, Bo3HMKalowWwero noj AencTBriemM pasHOHanpaBsieH-
HbIX Harpy3oK Mo yray HarpyxeHua (22,5°n 45°) n KonmyecTBy LMKOB Harpy»keHusa
(ot 100 000 go 200 000) B yeTbipex CoeAMHEHNAX OPTONEANYECKON KOHCTPYKLNN,
UMUTUPYIOLUX NpoeKumn obnact 1-ro n 2-ro Nnpemonsapos, 1-ro n 2-ro MonApoB.
[poBeaeHbl NCMbITAHWA Ha YCTaNIOCTHYIO MPOYHOCTb 3KCNEepUMEHTasbHOW Mofenu
opTONeaNYeCcKoON KOHCTPYKLUMK, N yCTaHOBMIEHA B3aMMOCBA3b MeX Y MPOYHOCTHbIMM
XapaKTepncTMKaMn LLeMeHTHO-BMHTOBON GUKcaLun OpToneanyeckux KOMMOHEHTOB
K AeHTanbHbIM UMnnaHTaTam (rnybriHa coefuHeHWA 1 CTemneHb 3aXaTuA opToneau-
YeCKMX BUHTOB) M YrNIOM, a TakXKe KOMYeCTBOM LIMKIIOB HarpyeHus. YCTaHOBNEHO,
4TO NPOYHOCTHbIE XapPaKTEPUCTUKN COeANHEHNA 3yOHOro NpoTesa 1 AeHTaJIbHOMO M-
nnaHTaTa ABMATCA 06 bEKTUBHBIMW MapKepamMu MNOSTHOLEHHOTO GYHKLIMOHNPOBaHUA
opTOneAnYeCcKon KOHCTPYKLUMM B POTOBOI NONOCTH, C YBEIYEHNEM KONNYECTBa Lin-
KNOB Harpy»eHusa NponcxoamnT nepepacnpepeneHrie Harpysku npenmyLLecTBEHHO Ha
2-1 1 3-11 nemMeHTbl OpTONeANYECKON KOHCTPYKLMMN C MaKCUMasbHbIM Hanps>keHnem
BO 2-M COeANHEHNN.
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2. Tpun NNOCKOCTHOM TWMe NPUCOoeanHeHNA abaTMEHTOB K AeHTaNbHbIM UMMIaHTaM n3-
MEHEHUA MPOYHOCTHbIX XapaKTEPUCTUK OpTOoneanyecKkorW KOHCTPYKUUW npw yrie
HarpyeHua 22,5° Bbipa)keHbl B MeHbLUeN cTeneHn, Yem npu 45° N aHanornyHbIX yc-
NOBUAX MO CuUne BO3AEWCTBMA MU KONMMYECTBY LIMKIIOB Harpy»keHus. BoiaBneHo 3Ha-
yrMoe cHukeHune rnybuHbl LIBC 1 cTeneHn 3axatua opToneanyeckmx BUHTOB nocie
3KCNepUMEHTaNIbHOrO Harpy»KeHua C MakCMManbHbIM YMeHbLUEHWEM BO 2-M N 3-M
coefiMHEHNAX 3KCnepumeHTanbHon mogenu npu 45°un 200 000 UMKNOB Harpy<eHus.
YcTaHoBneHa npAMas KoppenAaunoHHasa B3aMOCBA3b Mexay rnyouHon coenHeHns
W yrnom HarpyxeHus (r=0,73, p=0,021), a Takke KONUYECTBOM LIMKJIOB Harpy>keHusa
(r=0,91, p=0,001). MNpwn yBennyeHumn yrna go 45° n Konn4yecTsa LMKIOB Harpy>keHus
[0 200 000 HakonfieHne yCTanocT opToneanuyeckux KOHCTPYKLMIA NPU NIOCKOCTHOM
Tne coeguHeHna no rny6uHe L|BC Bo3pacTaet B 1,7 pa3a BO 2-M COEMHEHUN 3KCMe-
pUMeHTanbHON MoAenn.

3. TNpun KOHMYECKOM TuMne NprcoeauHeHna abaTMEHTOB K AeHTaslbHbIM UMMAaHTaM n3-
MEeHeHUA NPOYHOCTHbIX XapaKTepPUCTUK OPTONEeANYECKON KOHCTPYKLMK NPK Yrie Ha-
rpy><eHus 22,5° BbipaxeHbl B MeHbLLEN cTeneHu, Yem Npu 45° N aHanormyHbIX yCnoBu-
AX MO Cune BO3QENCTBUA N KONIMYECTBY LIMKNOB Harpy»KeHus. YCTaHOBNEHO 3HauyMmMoe
CHUXKEHMe CTeMneHU 3aXKaTna opToneamnyecknx BUHTOB U FyOuHbI X coeAnHEHNA No-
cne 3KCNepUMEHTaNnbHOro HarpyeHus, C yBe/idyeHneM KONnYecTBa LMKIOB Harpy-
XeHnA OHO MOCTeneHHO BO3pacTaeT U Hanbosiee 3HaUMMO BbIPAXKEHO BO 2-M U 3-M
coefMHEeHNAX dKCNepMMeHTanbHON Moaenu. BoifBneHa npamasa KoppenAaunoHHas 3a-
BMCUMOCTb MeXAy ryObuHoli coeguHeHNa 1 yBennyeHnem yrna HarpyxeHusa (r=0,98,
p=0,000), a Tak*e KONM4YeCTBOM LIMKSIOB HarpyxeHusa (r=0,94, p=0,001). MNpu ysennue-
HWUW Yrna Harpy»keHua Ao 45° n KkonnyecTsa LUMKOB Harpy»keHua go 200 000 Hakonne-
HWe yCTasoCcTh OpToneAnNYECKNX KOHCTPYKLNN NPU KOHUYECKOM TUMe CoefMHEHNA No
rny6uHe LIBC Bo3pacTaet B 1,2 pa3a BO 2-M coeIHEHWM SKCMEePUMEHTaNIbHO MOZEeN.

4. YcTaHOBNEHO, YTO LLleMEHTHO-BMHTOBaA opToneanyeckasa KOHCTPYKLNA C KOHUYECKUM
TUNOM COeIHEHUA NO3BOJIAET CHU3UTb BEIMUNHY SKBMBANIEHTHbIX XeBaTeNbHOW Ha-
rpy3Ke HanpsKeHun (Mo N3MeHeHMIo rMyO6WHbI 2-F0 COeAUHEHNA, UMUTUPYIOLLENO NPO-
eKuuio 2-ro npemonsapa) Ha 24% no CpaBHEHUIO C NIIOCKOCTHbIM TUMOM COeAUHEHMA.
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Pesiome

Lenb. OcylectBUTb CpaBHUTENbHYIO OLIEHKY YPOBHSA COAiepPKaHWA NMONOBbIX FOPMOHOB
CbIBOPOTKM KPOBW Y NaLMEHTOB C GypyHKYNaMu YeNtoCTHO-NINLEBOM 061acT 1 NPaKTu-
YecKu 300POBbIX SNLL.

Matepuanbl n mertogbl. B uccnegoBaHum yuyactBoBanu 40 uyenoBek B BoO3pacTte
18-48 net (20 Mmy>uUnH 1 20 xeHwwH). Ina nccnegoBaHnii KPoBb 3abupany Npy NoMo-
LM NYHKUMW B YTPEHHME Yachl, HaTowak. OnpegeneHrie YpoBHA COAepPKaHWA MONoBbIX
rOpPMOHOB (TeCTOCTEPOHa, NporecTepoHa, NPONaKTMHa, 3CTPaanona, KopTmusona, donnu-
Kynoctumynupytouwero ropmoHa (OCI), notenHmnsmpytowero ropmoHa (JI1)) BbinonHaA-
NN PagvioOMMMYHONOMMYECKUM MeTOAOM. Y BCeX MauMeHTOB onpefensny COOTHOLIeH e
JIF/®CT. MonyyeHHble faHHble obpabaTbiBann CTaTUCTUYECKU.

Pesynbratbl. YposHU copepanmna OCT n JIT cbiBOpoTKM Kposu yBenuueHbl y 30,0% my»x-
urH. CooTHowweHwue JII n OCT 6bino Huxe HopMbl y 100,0% obcnenoBaHHbIX. OcTasibHble
rokKasaTeniv Haxoaunuchb B npegeniax HopMbl.

YpoBeHb cofiepaHna nporectepoHa y XeHLWuH B 65,0% Obin Bbile HOpMbl, a B 35,0% —
HUXe ee 3HauyeHui. MNpun 3Tom yposHU copepxaHna OCT n JIT cbiIBOPOTKM KPOBM Y HUX
Haxoaunucb B npegenax HopmMbl. OgHako nokasaTenb cooTHoweHus JIT/OCT y Bcex nauu-
€HTOK MMeJ1 3HauMMble OTKNIOHeHUA: B 65,0% OH 6bin meHblue 1,5, a B 35,0% — Bbiwwe 2,0.
3aknioueHune. Pe3ynbraTbl CBUAETENLCTBYIOT O HaPYLLEHUAX FOPMOHanbHOro ¢oHa y ab-
CONIOTHOrO 60MbWNHCTBA NALMEHTOB C GypYHKyNnaMun YestoCTHO-NMLEeBON obnacTu, 4to
Mo3BOMAET PacCMaTpMBaTh faHHble AUCKOPPEenALMM Kak OAMH 13 Hanbornee 3HauynMbixX
baKTopOB pricka BO3HUKHOBEHUSA U Pa3BUTUSA yKa3aHHOro 3abonesaHmsA. CTaTUCTUYecKy
3Hauumble pesynbraTbl cpaBHeHUA JIT/OCT, BbiABAEHHbIE Y MYXUMNH U XKEHLLMH MO OTHOLLe-
HUIO K HOpMe, ABAAIOTCA OCHOBaHMEM AJ1A PeKOMeHaLMmM 3TOro nokKasaTtens B KayecTse
O[HOr0 13 OCHOBHbIX NpY 06CNefoBaHUMN NALMEHTOB C GYPYHKYIOM YentoCTHO-NMLEBOM
06nacTu, UTo NpefcTaBNAeT cCO60M NPUHLMUMNNANIBHO HOBbIE JAHHbIE.
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Abstract

Purpose. To carry out a comparative assessment of the level of sex hormones in blood
serum in patients with maxillofacial boils and practically healthy individuals.

Materials and methods. The study involved 40 people aged 18-48 years (20 men and
20 women). For research, blood was taken by puncture in the morning, on an empty
stomach. Determination of the level of sex hormones (testosterone, progesterone,
prolactin, estradiol, cortisol, follicle-stimulating hormone (FSH), luteinizing hormone (LH))
was performed by radioimmunological method. The LH/FSH ratio was determined in all
patients. The data obtained was processed statistically.

Results. Serum FSH and LH levels were increased in 30.0% of men. The ratio of LH and
FSH was below normal in 100.0% of the examined patients. The rest of the indicators were
within the normal range. The level of progesterone in women was 65.0% higher than
normal, and 35.0% lower than normal. At the same time, their serum levels of FSH and LH
were within the normal range. However, the LH/FSH ratio in all patients had significant
deviations: in 65.0% it was less than 1.5, and in 35.0% it was higher than 2.0.

Conclusion. The results indicate hormonal disorders in the vast majority of patients with
maxillofacial furuncle, which allows us to consider these discorrelations as one of the most
significant risk factors for the occurrence and development of this disease. The statistically
significant results of the LH/FSH comparison found in men and women relative to the norm
are the basis for recommending this indicator as one of the main ones in the examination
of patients with maxillofacial furuncle, which is fundamentally new data.

Keywords: infectious and inflammatory process, furuncle, maxillofacial region, androgen
content, pathogenesis, hormonal status
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CpaBHUTenbHasA oLleHKa FOPMOHaNbHOrO CTaTyca naLmeHToB ¢ GypyHKynamu
YeNoCTHO-NNLIEBO 0611aCTU 1 MPaKTUYECKN 3A0POBbIX NNLY

B BBEJAEHUE

BnusaHme ropMoHanbHOro ctatyca nauMeHTOB Ha pPa3BUTME MATONOMMUM KOXHbIX NO-
KPOBOB HEOAHOKPATHO OTMeYeHO B cneunanbHom nutepatype [1, 2]. Pag nccnegosaHmin
YKa3blBaeT Ha 3aBUCMMOCTb M3MEHEHUI FOPMOHASIbHOIO CTaTyca Y L, C MHPEKLNOHHO-
BOCManuTenbHbIMU 3aboneBaHMAMN KOXKM (nuofepmun, abeuecc, dypyHKyn, KapbyHKyn,
akHe 1 T. A.) [3, 4].

[Jloka3zaHHbIM ABNAETCA GaKT yyacTMA CasibHbIX XKeJle3 KOXHbIX MOKPOBOB B Pa3BUTUN
1 TeueHn ypyHKynoB [5-7]. 3BecTHO, UTO canbHble Xene3bl My»KUYMH BblpabaTbiBalOT
6onbllee KONMYECTBO ceKpeTa (cebymMa — KOXHOTO casa), YeM aHaNIorMUHbIe »Kenesbl KeH-
LUMH. YpoBeEHb cofiepaHnA CBOOOAHBIX HEHACILLEHHbIX XUPHbIX KACIIOT B cebyme Myx-
UVH TaKXe BblLLE, YeM Y eHLUWNH, a MoKa3aTeNlb MOHOHEHACHILLEHHbIX >KUPHbIX KUCIOT U
CTeapUHOB 3HAYMTENbHO MeHbLUe, YeM Yy npeacTaBuTenbHUL cnaboro nona. CHUXKeHne
YPOBHA COfiepKaHnA TMHONEBOW KNCNOTbl CNocobCcTBYET NOBbILWeHN0 YpoBHA pH ceby-
Ma, YTO BeZleT K M3MEeHeHMI0 MPOHULLAeMOCTI 3NMTenus GOoNIMKYNOB 1, Kak ClefcTBue, K
HapyLleHnto 6apbepHON GYHKUMW SNUTENUA Y CO3haHM0 6M1aronpuATHBIX YCIOBUIA AnA
pa3BuTuA 6akTepuranbHOM Gnopbl NpU YBeNMUYeHHON ceKpeLun KoxHoro cana [8, 91.

Mpu 3ToM ceKpeTopHaa aKTMBHOCTb CallbHbIX »Kene3 KoppecnoHANPYeTca YypoBHEM
nosioBbix ropmoHoB [10]. B cneumanbHoW NnuTepatype UMeIOTCA AaHHble O TOM, YTO B pe-
3ynbTaTe NOBbIWEHMWA YPOBHA CBOOOAHOMO TECTOCTEPOHA B CbIBOPOTKE KPOBY U3MEHAET-
CA KONNYEeCTBO M cocTaB cebyma. MNponcxoant cmelleHne pH KoXn B LLIEIOYHYI0 CTOPOHY,
UTO BEJET K YMeHbLUEHUNIO KONMYecTBa pe3nieHTHo MUKPOdIopbl 1 Bbi3biBaeT 3HaUU-
TeNbHbIA POCT NATOreHHbIX MUKPOOpraHn3mos [11].

B TO e Bpems LieneHanpaBneHHOMY UCCNEA0BaHUIO YPOBHSA COfepKaHUA MOSOBbIX
rOPMOHOB C GYPYHKYNaMU YeNICTHO-NNLEBOW 06N1acTu He YAeNnsAnoCb AOMKHOTO BHUMA-
HUA, 1 JaHHOWN Teme NOCBsALLEeHbl eAUHMYHbIE PaboTbl B aHHanax creuunanbHon nuTeparty-
pbl [12]. CBefileHWA, NpefcTaBneHHbIe B HUX, Pa3PO3HEHHBI, UTO 06YCNOBIEHO 3HAUNTESb-
HbIMW BPeMEHHbIMU UHTepBanamMu NpoBefeHNsA NCCefoBaHNN, a CliefoBaTeNbHO, CyLie-
CTBEHHbIMY PA3NYUAMUN B METOLMKAX BUOXMMMNYECKNX NCCIIeOBaHNI 1 CTaTUCTMYECKON
06pPabOTKN NEPBUYHDBIX JAHHDbIX.

Bce nepeuncneHHblie apryMmeHTbl B COBOKYNHOCTY OOOCHOBbIBAOT aKTYanbHOCTb U Lie-
necoobpasHOCTb NPOBeAEHHOro NCCeoBaHMA.

B LIEJIb NCCNIEAOBAHNA

OcyLecTBUTb CPaBHUTESIbHYIO OLIEHKY YPOBHA COlep»KaHWsA NOSIOBbIX FOPMOHOB Cbl-
BOPOTKM KPOBU NaLMeHTOB ¢ GypyHKyNamMy YentoCTHO-NMLEeBO 061acTu 1 NpakTUYecku
310POBbIX NNL.

B MATEPWAJIbl U METO/bI

KnunHunko-nabopatopHoe nccrenoBaHe NpoBoauan nocsie ogobpeHns KoMmccum no
6103TUKE MPW yupexaeHun obpasoBaHms «benopycckuii rocyfapcTBeHHbIN MeanLVH-
CKUIN YHUBEPCUTET» U MOYYEHUA JINYHOFO NUCbMEHHOTO MHGOPMUPOBAHHOMO COrNacus
KaX[loro 13 ero y4acTHUKOB.

Mpu npoBegeHUN paboTbl PYKOBOACTBOBaNUCH 6a30BbiMY MPUHLUNAMK BMO3THYe-
CKMX HOPM XeNIbCUHKCKOW AeKNapauunmn BcemnpHon MeanumHCcKom accoumanmm ob atuke
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HayYHO-MeAULMHCKMX NccefoBaHmi ¢ obecneyeHneM aHOHUMHOCTY BCEX yYaCTBYIOLLMX
nauueHTos [13].

B nccnepoBaHmm npuHAnm yyactne 40 yenoBek, MPOXOAMUBLLMX CTaLMOHapHOe neve-
Hue B yupexaeHnn 3apaBooxpaHeHnsa «Butebckaa obnactHaa KnuHNYeckaa 6onbHMLa,
BO3PacT KOTOPbIX BapbupoBan B npegenax ot 18 go 48 net. B ux uncne 66110 20 My>KumH
(50,0%) 1 20 xeHwwmH (50,0%).

Y BCcex yuyacTHMKOB uUccneaoBaHus 6bin BepndurLmMpoBaH anarHo3 «bypyHKyn YenocT-
Ho-nunuesBon obnactu» [14, 15].

JunarHoctuueckne n neyebHble MeponpuATAA JaHHOW KaTeropuu nauuMeHTOB OcCy-
LeCTBAANNCL HA OCHOBAHUWN KIMHNYECKOro NpoToKona «[JarHocTuka v neveHve nauu-
€HTOB (B3pocsioe HaceneHne) ¢ MHPEeKLNOHHO-BOCNanuTeNbHbIMY 3a601eBaHUAMUN MAT-
KNX TKaHel YentocTHO-NMLeBo obnactuy, yTBepKAeHHOro noctaHosneHnem N2 66 Mu-
HUCTepCTBa 34paBooxpaHeHnsa Pecnybnmkm benapych ot 02.05.2023 [16].

Kputepuamu BKnoyeHMA B MCCnefoBaHne ABNANNC: BO3PacT NaumeHToB cTtapuie 18
net v mnaguue 48 net, uto 66110 06yCcnoBNEHO JaHHbIMU CreLnanbHON NUTepaTypbl O CTa-
O6UNBHOCTM FOPMOHANIbHOIO CTaTyca B CBA3W C BO3PACTHbIMW ocobeHHocTamU [17]; gua-
rHO3 «QYPYHKYN YeNCTHO-NMLIEBON 0bnacTu B cTaguy abcueanpoBaHua»; OTCYTCTBME Y
naumMeHToB coMaTMYeCcKoW natonoruu, Tpebyowen meauumMHCKon peabunutaumm n ge-
KOMMEHCMPOBAHHbIX COCTOAHWI; OTCYTCTBUE ANCOYHKLMM UK NAaTONOMU SHAOKPUHHOM
cucTeMbl U/UNM PenpPoayKTUBHBIX OPraHOB; Y eHLUH Oblla yuTeHa BO3MOXXHOCTb BAUA-
HMA da3bl MEHCTPYaNbHOTO UMKNa Ha MONyYeHHbIN pe3ynbTar.

Kputepumamm ncknoueHnsa obinu: BO3pacTt naumeHToB Mnaguwe 18 n ctapue 48 net; au-
arHo3bl, COOTBETCTBYIOLLME APYIM MHOEKLMOHHO-BOCMANUTENbHbIM NMPOLIECCaM KOXHbIX
NokpoBoB (nnofepmuu, abcecc, KapbyHKyn, akHe U T. 4.); AnchyHKUMA unm natonorua
SHAOKPUHHOW CUCTEMbI U/UNK PenpPOdYKTUBHbBIX OPraHOB; OTCYTCTBME MUCbMEHHOMO NH-
dbopmMm1poBaHHOro cornacus Ha yyacTre B McciieoBaHNN.

YactoTa nokanusauum GypyHKYNoB B UeNoCTHO-NNLEBON obnactu y Habnogaemblix
naumMeHTOB B 3aBUCMOCTM OT NOMOBON NPUHAANEXHOCTN NpeacTaBneHa B Tabn. 1.

Ta6bnuua 1

Pacnpepenenne nokanusaunmn ¢ypyHKynoB B HeNOCTHO-NMLEBOI 06/1acTu y HabnlofaeMbiX NaLMeHToB
B 3aBMCMMOCTH OT NX NPUHaAIEXKHOCTH K nony

Table 1

Distribution of furuncle locations in the maxillofacial region in the observed patients by gender

PacnpepeneHune o6cneaoBaHHbIX NALMEHTOB MO Moy

30HbI 4eNnCTHO-NNLEeBoIn 06- My>K4mHbI KeHwWwuHbI
nacru A6conioTHoe Donsa A6contotHoe | flona
ymucno (%) qyucno (%)
LLleyHan 7 17,5 6 15,0
o e T 4 100 4 100
MNMopbopoaok 3 7,5 4 10,0
HuxHss ryba 2 5,0 1 2,5
J1o6 n HapbpoBHanA gyra 2 5,0 3 7,5
MoarnasHnyHasa 1 2,5 1 2,5
Ckynosas 1 2,5 1 2,5

MpumeyaHue: 3a 100% 6b1n0 NPUHATO obLLee YMCNO 06CNEeA0BaHHbIX NALMEHTOB — 40 yenoBek.
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CpaBHUTenbHasA oLleHKa FOPMOHaNbHOrO CTaTyca naLmeHToB ¢ GypyHKynamu
YeNoCTHO-NNLIEBO 0611aCTU 1 MPaKTUYECKN 3A0POBbIX NNLY

Martepuan, npeAcTaBeHHbI B Tabn. 1, cBUAETeNbCTBYET O CONOCTaBMMOCTU BbleNeH-
HbIX FPYMN CpaBHEHMWsA NO YacToTe HabnoaeHna GypyHKYNOB YenioCTHO-NNLLEBON obnacTu
B 3aBMCMMOCTM OT MX JlIOKann3auunu.

Ana Groxummnyecknx nccnepgoBaHnii KPOBb 3abupanyt NpU NOMOLLM MYHKLUN U3 TOK-
TEBOW BeHbl B yTPEHHMUE Yacbl CYyTOK Ao npuema nuwm [18]. lo npoBeaeHunsa nccnenosa-
HUIN NPO6bLI HAXOAUINCH B MOPO3USIbHUKE sl XpaHeHUs Kposu npu —70 °C. [anee npobbl
KpOBM pasmoparkusanu, ueHTpudyrnposanu B TeueHme 10 myuH npu 3000 06/MuH, pa3ae-
NAA Ha HagocagouHyio (cbiBOpoTKY Kposu (CK)) n ocagouHyto dpakumm [19].

OnpepeneHrie ypoBHA cofepaHnA NOMOBbIX FOPMOHOB B CbIBOPOTKE KPOBU (TecTo-
CTepPOHa, HI/MJ1; NporecTepoHa, HMoNb/N; NponakTnHa, MKME/mn; scTpaguona, HMonb/n;
KopTun3ona, HMonb/n; donnukynoctumynupytowero ropmona (OCr), ME/n; nioTenHn3unpy-
towero ropmoHa (1), ME/n) nauneHToB BbIMOAHANN PagMoOMMMYHONOMMYECKUM METOLOM
[20]. Kpome Toro, y BCex 0bcnefoBaHHbIX aHam3nposanu cootHowweHune JITT/OCT ¢ yueTom
Toro, uto yposHu OCI n JII foctaTouHOo BapuabenbHbl B 3aBUCMMOCTU KaK OT SHAOTMEHHbIX,
TaK 1 OT 3K30reHHbIX NMPUYUH, a ypoBeHb cooTHoweHua JII/OCT asnaetca Hanbonee cTa-
6unbHbIM Noka3satenem [21]. laHHble HOpMbI YpPOBHA copepxaHua B CK nepeuncneHHbix
BblLLE MOMOBbIX FOPMOHOB Y MY>KUMH U >KEHLUMH B3ATbl U3 NCTOYHMKOB CrieunanbHON nu-
TepaTypbl [20-22], KOTOpble NpeAcTaBneHbl B Tabn. 2.

[JaHHble, nonyyeHHble NpY KNMHUKO-NabopaTopHbIX nccnefoBaHuAxX, obpabaTbiBanu
Ha MepCcoHasibHOM KOMMboTEpPe C MOMOLLbI0 NakeTa NPUKIagHbIX nporpamm Statistica
10.0 (Version 10-Index, nuueHsna N2 STAQ999K347156W, StatSoft Inc., CLUA). Tun pac-
npegeneHnsa KoNn4yeCcTBEHHbIX NPU3HAKOB onpegensany no Kpurtepuio Konmoroposa —
CmupHoBa. MNpu pacnpegeneHnn KoNnM4ecTBEHHbIX AaHHbIX, OTIMYHOM OT HOPMaJIbHOrO,
BbINOAHANM pacyeT megunanbl (Me), 25% (LQ) n 75% (UQ). AHanu3 cTaTUCTUYECKON 3Ha-
YMMOCTU PasNNYNIA MeXAY 3aBUCUMbIMW FpynnaMy OCyLLeCTBAAAN Ha OCHOBaHUN KpuTe-
puAa MaHHa — YuTtHun (U-test). Pe3ynbtaThl onpefenanm Kak CTaTUCTUYECKM 3Ha4YMMble npu
p<0,05 [23, 24].

Ta6bnuua 2

MoKa3saTenu HopMbl YPOBHA coAepKaHusA NOIOBbIX TOPMOHOB B CbIBOPOTKE KPOBU, NpefcTaB/ieHHble B
3aBMCUMOCTI OT NOJIa, MO AaHHbIM cneLuanbHON NnTepaTypbl [20-22]

Table 2

Normal serum sex hormone levels, presented by gender, based on literature [20-22]

AHanunsupyemble 6noxummnye- Pacnpepnenenne no nony
cKkune nokasartenun CK My>xuuHbl | MeHwWwuHbI
YpoBeHb TeECTOCTEPOHA, HI/MA 2,8-11,58 meHee 1,81
YpoBeHb nporectepoHa, Hmonb/n | 0,4-4,0
YpoBeHb nponaktuHa, MKME/mn 81,8-484,8 | 118-839
YpoBeHb 3cTpagmona, HMonb/n 0,07-0,25
YpoBeHb KopTr30na, HMONb/N 170-720
B 3aBuCUMocTn o | PONMKynapHas 2,45-9,47
YposeHb OCI, ME/n 1,8-10,5 dasbl MeHCTPyanb- | oBynAuMm 4,97-15,67
HOro Lnkna NOTENHOBAA 1,01-6,4
B 3aBUCUMocTn o | PONMKynApHaa 1,84-26,97
YposeHb JII, ME/n 1,0-9,0 dasbl MeHCTpyanb- | oBynALMU 34,21-114,93
HOTO LKna noTenHoBast 0,61-15,94
nr/ocr 1,5-2,0 1,5-2,0
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B PE3YJIbTATbI N OBCYXOEHWNE

AHanu3 ypoBHA COAepKaHna rOPMOHOB Y My>UMH NPOAEMOHCTPUPOBa criedyoLimne pe-
3ynbTatbl. MeraHa ypoBHA CofepKaHunA TeCTocTepoHa cocTasuna 5,87 (5,10-6,91) Hr/mn;
MeamnaHa nporectepoHa — 1,96 (1,60-5,33) HMoNb/N; NoKasaTenb NposiakTuHa — 219,37
(154,53-342,69) MKME/mn; megmnaHa actpaguona — 0,08 (0,05-0,09) Hmonb/n; nokasaTenb
kopTum3ona — 383,81 (344,04-437,89) Hmonb/n; meguarHa OCI - 4,79 (2,49-6,17) ME/n, no-
ka3atenb JII - 5,74 (3,54-6,50) ME/n, cooTHoweHune JII/OCT - 1,07 (0,73-1,57).

YposHu cogepxaHua OCT n JII cbiBOpOoTKU KpoBu yBennyeHbl y 30,0% (6) nccnepye-
MbIX NaLneHTOB-MyXUnH. MNpun 3Tom cooTHoweHune JIT n OCT oKas3anocb HUXe HOPMbI Yy
100,0% (20) o6cneioBaHHbIX UL My>KCKOro nona. OcTasnbHble MOKa3aTenu Haxoaununch B
npegenax Hopmbl.

Y NauMeHTOB MYXCKOTO Nnofa ¢ AnarHo3oM «dypyHKyn YentoCcTHO-NMLEBOI 0bnacTuy
NMeIOTCA OTKJIOHEHMA OT HOPMbI MO YPOBHIO coflepkaHusA NonoBbix ropmoHoB B CK, uto
CBUAETENbCTBYET 06 onpefeneHHON PO ropMOHanbHOro GoHa Af1A BO3HUKHOBEHMSA 1
pa3BUTMA YKazaHHOro 3abonesaHua. CriegoBaTenbHO, GaKT BbIBNEHHbIX U3MEHEHWI FrOp-
MOHAJIbHOIO CTaTyca My>KUMH MOXKET pacCMaTpmUBaTbCA Kak OfMH 13 $pakTOpOB puUcKa B
CBA3M C paccMaTpMBaeMbIM NATONOMMUYECKM NPOLLECCOM Y MYXKUUH.

Pe3ynbTaThl onpeneneHns ypoBHs COfep»aHUA FOPMOHOB B CbIBOPOTKE KPOBU Y
XeHWWH ¢ dypyHKyNaMm YesiloCTHO-NNLEBON 06nacT AeMOHCTPUPOBaNKY, YTo Meaua-
Ha cofeprkaHumA TecTocTepoHa 6bina 0,62 (0,52-1,10) Hr/mn; NoKasaTenb nporecTepoHa
paBHAnca 55,46 (2,74-55,46) HMonb/n; MefuaHa NponakTuHa coctaBnana 271,79 (258,76-
487,22) MKME/mn; nokasaTtenb 3ctpaguona — 0,25 (0,09-0,45) HMonb/n; MeanaHa KopTuso-
na-429,26 (395,56-512,19) Hmonb/n; nokasatenb OCI - 5,36 (3,0-8,14) ME/n; megnana JIT
cocTtasnana 2,67 (1,67-6,53) ME/n; cootHoweHwe JII/OCT 6bino 0,5 (0,31-1,78).

M3noxeHHOe No3BoNsEeT 3aKNUnTb, UTO YPOBEHb COflepKaHUsA NporecTepoHa B Cbl-
BOPOTKE KPOBM MauneHToB B 65,0% (13) 6bin Bbile npeaesnioB HoOpmsbl, a B 35,0% (7) Ha-
GNIOAEHNI — HUXKE STUX 3HAYEHUIA.

O6pallaeT Ha ceba BHUMaHWe TOT daKT, uTo ypoBHU cofepaHuna OCT n JIT cblBOpOTKM
KPOBM Y KEHLWMH C GYpPYHKYNamy YentoCTHO-NMLIEBON 061acT HaXoAUNWCh B npefenax
Hopmbl. OfiHaKo nokasaTenb cooTHoweHua JII/OCT y Bcex obcnefqoBaHHbIX NaLUeHTOK
VIMen 3HauyMMble OTKNIOHeHUA: B 65,0% (13) oH 6bin MeHblue 1,5, a B 35,0% (7) Habntoae-
HWUI - BbiLwe 2,0.

Kpome Toro, y 35,0% (7) naumeHTOK ypoBeHb cofepkaHma B CK nponaktinHa B KpoBu
Obl1 HUXKE HOPMaSbHbIX 3HaueHMI. OcTanbHble NoKa3aTenu ropMoHasnbHOro cTatyca o6-
CNeaoBaHHbIX XKEHLWH HaxoauIucb B Npeaenax HopMbl.

Ta6bnuua 3

CpaBHUTeNbHaA oLeHKa cooTHoweHui JIT/OCT y My»KUMH 1 XKeHLWWNH C ANarHo3om «pypyHKy”n
YenCTHO-NNLEeBOoI 06nacTu» Ha OCHOBaHUM Kputepua MaHHa — Yuthu (U)

Table 3

Comparative assessment of LH/FSH ratios in men and women diagnosed with furuncles of the
maxillofacial region, based on the Mann-Whitney U test

CpaBHMBaemMbie NoKa-
3aTenm rpynn

3HayeHNA HOpMbI

3Ha4yeHuA y NaLNeHToB C
$ypyHKynom yeniocTHo-

CraTncTnyeckas 3Haum-
MOCTb pasnuuuii (Kpure-

nayneHToB nuuyesoi obnactu puin MaHHa - YTHM)
JIF/OCT y My>4mH 1,70 (1,50-2,00) 1,07 (0,73-1,57) U=45,0; p=0,0043*
JIT/OCT y KeHWwmH 1,70 (1,50-2,00) 0,50(0,31-1,78) U=60,0; p=0,029*

MpumeyaHne: * 3HaUeHNA CTaTUCTUYECKN 3HAUUMDI.
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CpaBHUTenbHasA oLleHKa FOPMOHaNbHOrO cTaTyca naumeHToB ¢ GypyHKynamu
YeNoCTHO-NNLIEBO 0611aCTU 1 MPaKTUYECKN 3A0POBbIX NNLY

Takum obpasom, y Bcex NaLMeHTOB Kak MY>XCKOrO, Tak M »EeHCKOro rnosa ¢ AnarHo3om
«yPYHKYN YentoCTHO-NNLIEBOM 06NnacTu» MMeIOTCA HapyLlleHUA ropMoHanbHOro ¢oHa,
4TO NOATBEPXKAAIOT AaHHble CreunanbHOM nuTepatypsbl [12].

CpaBHUTenbHasA oueHKa cooTHowweHNA JIT/OCT y My>KUUH 1 >KEHLMH C ANarHO30M «dy-
PYHKYN YenioCTHO-N1LeBO 0bnacTu» npeacTassieHa B Tabn. 3.

B 3AK/THOYEHUE

HapyLeHus ropmoHanbHoro ¢oHa NpucyTCTBYIOT Y abcontoTHOro 60bWNHCTBA NaLn-
€HTOB C PYpPYHKYNamu YentoCTHO-NNLIEBON 061acTU, KaK Y MeHLUMH, TaK 1 Y MY>KUMH, 4TO
No3BOJIAET PacCMaTPMBaTb AaHHbIe AUCKOPPENALMM KaK OAUH N3 Hambosiee 3HaYMMbIX
$aKTOPOB pricKa BO3HUKHOBEHWA U Pa3BUTUA aHHOTO NHGEKLMOHHO-BOCMANNTENIbHOTO
npouecca. Kpome Toro, CTaTMCTUYECKN 3HaUMMble pe3ynbTaTbl CPAaBHUTENIbHOW OLEHKM
JIT/OCT, BbIABNEHHbIE Y MYXUUWH U XKEHLLMH, MO OTHOLIEHUIO K 3HaYEHNAM HOPMbI ABAAIOT-
CA OCHOBaHWEM AJ18 peKOMeHAaLMKM 3TOro NokasaTesisi B KauecTBe OAHOMO U3 OCHOBHbIX
npu o6cnefoBaHMM NauMeHToB ¢ GypPYHKYNIOM YentoCTHO-NMLEeBOM obnacTu, Yto npea-
CTaBnseT cO60N NPMHLMNNANBHO HOBblE aHHbIE.
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Abstract

Removable partial dentures, used in the treatment of partial edentulism, allow the
restoration of the integrity of the dental arch, improvement of masticatory efficiency,
aesthetic appearance, phonetic function, and prevention of tooth migration, functional
disorders of the TMJ, masticatory and facial muscles, metabolic and psychological
disorders. At the same time, they can represent a significant danger to the remaining
teeth and their periodontium, the alveolar bone, the mucosa that covers it and the
mucosa of the oral cavity, can increase the manifestations of gingivitis and periodontitis,
favor the mobility not only of the supporting teeth, but also of the teeth of the opposing
dental arch, increase the incidence of dental caries and represent a negative impact on
the psychological state of patients.

Keywords: removable partial dentures, periodontal tissues, psychological state of patients
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BnnaHne cCbeMHbIX YaCTUYHbIX 3y6HbIX npoTe30B
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Pesiome

CbeMHble YacTUYHble 3yOHble NPOTe3bl, MPYMEHAEMbIE NP JIEYEHUN YaCTUYHON afeHTIK,
MO3BONAT BOCCTAHOBUTb LIENOCTHOCTb 3y6HON ATy, yyyllnTb XKeBaTenbHyo 3G beKTrB-
HOCTb, 3CTeTUYeCKNi BuA, GoHeTUYeCKylo GYHKLMIO, a TakKe NPpefoTBPaTUTb MUTrpaLuio
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The Impact of Removable Partial Dentures on Periodontal Tissues and the Psychological State of Patients

3Y6OB, d)yHKLI,VIOHaJ'IbeIe HapyweHnA BUCOYHO-HMKHEYENTIOCTHOIo CyCTaBa, »KeBaTellb-
HbIX N MUMNYECKNX MbILLL, MeTabonnyeckne n Ncuxonormyeckme HapyLleHnA. B 1O xe
BpemMA OHM MOTyT NpencTtaBiATb 3HAYNUTENbHYIO ONAaCHOCTb AJ1A OCTaBLUMNXCA 3)/603 n nx
NapoaoHTa, aﬂbBEOJ'IﬂpHOIZ KOCTW, CIIN3NCTON 060/104KM, ﬂOKprBaIOLLI,EIZ ee, N CIN3NCTOMN
0060/104KM NOSIOCTH PTa, ycmnmBatb NpoABNEHNA TMHIMBUTA N NAapPOAOHTUTA, BINATb Ha
NOoABUXXHOCTb HE TOJIbKO OMOPHbIX 3Y6OB, HO 1 3)/6OB I'IpOTI/IBOl'IOﬂO)KHOVI 3y6HOVI ayrun,
noBbILWaTb 3a60neBaeMoCcTb Kapnecom 1 OKa3sbliBaTb HEraTMBHOE BNIMAHME Ha NCUXONOrn-
Yyeckoe COCToAHME NalneHTOB.

KnioueBble cnoBa: YacTiyHble CbeMHble npoTe3bl, TKAHW NapOoAOHTa, NcMxonornvyeckoe
COCTOAHME NalUMeEHTOB

B INTRODUCTION

Beying a chronic disease, marginal periodontitis manifests by periodontal pockets,
teeth migration, gum recession, discomfort or pain during mastication, aesthetic
disturbances due to the disappearance of interdental papillag, and the appearance of
teeth mobility [9, 10]. Treatment and prognosis of the disease depend on the degree of
its development, the presence and success of previous treatment, clinical and technical
capabilities, etc. [9, 12, 16, 171.

Partial edentulism is a wide spread pathology which most often occurs due to
complications of dental caries, periodontal problems, traumatic injuries, tooth retention,
tumors and cystic lesions, etc. [15]. Clinically, it can lead to teeth migration, phonetic
changes, changes in appearance, and disorders of the temporomandibular joint,
masticatory and facial muscles. Also, it can lead to dietary restrictions, leading to weight
loss, self-doubt, and limited social activity, which can negatively impact quality of life and
lead to psychological dissatisfaction [1]. Removable partial dentures are used to replace
missing teeth and, in some clinical situations, lost bone support, to improve chewing
efficiency, aesthetic appearance, phonetic function, prevent teeth migration, functional
disorders of the temporomandibular joint and masticatory muscles, and metabolic
disorders that may occur due to malnutrition due to chewing disorders. They may be
preferable to fixed dentures for several reasons, including financial constraints, to facilitate
hygienic access, or to overcome biomechanical problems associated with dental implants
[11].While being an excellent means of replacing missing teeth, removable partial dentures
can also pose a significant risk to the remaining teeth and their periodontium, alveolar
bone, the overlying mucosa, and the oral mucosa, and may even have a negative impact
on the whole body [4, 6, 7, 13, 15]. Excessive functional loads on the remaining natural
teeth can lead to additional mobility and their loss [1, 6]. According to some authors, the
support elements of a removable partial denture promote the growth or alteration of oral
bacterial flora and the formation of bacterial plaque, which can have a negative impact on
oral comfort. It has been proven that PRP can increase the manifestations of gingivitis and
periodontitis, promote the mobility of not only the supporting teeth but also the teeth
of the opposite dental arch, and increase the incidence of dental caries [1, 5, 13]. These
changes are explained by poor oral hygiene, increased accumulation of bacterial plaque
and tartar, and the transmission of excessive forces to the periodontal structures from
the occlusal surfaces of the PRP base [12]. The basic material of the removable denture
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can also have a critical effect on the supporting tissues. Removable partial dentures with
an acrylic base, being mechanically less rigid and, therefore, prone to fractures, have a
more pronounced negative impact on the supporting teeth compared to dentures with
a metal base. Metal-based removable partial dentures, with their significantly smaller
volume, offer certain advantages over acrylic dentures, providing a stable base for the
denture and more effective and easier oral hygiene maintenance. The higher rate of bone
atrophy beneath the base of a nylon removable partial denture compared to an acrylic
or skeletonized denture with a more limited base often limits the indications for their
use. Research also shows that PRAPs cause more inflammation of the gingival tissue than
skeletonized PRPs. Consequently, treatment with PRAPs may lead to more rapid loss of
remaining natural teeth and may pose a higher risk of complete edentulism compared
to other types of removable dentures. However, proper PRP design can significantly
reduce the incidence of such problems [6, 7, 12, 19]. Adaptation to removable dentures is
a complex and lengthy process that includes a range of adaptive responses to an active
stimulus - the denture - and depends on its parameters, the nature and duration of its
impact, the patient’s personality type, gender, age, and mental and functional state[11, 14,
18, 20, 22]. Psychological dissatisfaction in patients after treatment of partial edentia with
removable partial dentures, associated with the occurrence of injuries and ulcers on the
oral mucosa during the adaptation period, increased salivation, pain and discomfort, lack
of stability and retention, problems with chewing, diction or aesthetics, and depression,
can affect the service life of the denture [2, 8, 12, 14, 18, 21, 23].

B PURPOSE OF THE STUDY

Analysis of the impact of removable partial dentures on periodontal tissues and the
psychological status of patients.

B MATERIALS AND METHODS

To achieve the proposed goal, the analysis of the frequency and forms of manifestation
of the so-called prosthetic periodontitis was carried out in 52 patients’ clinical cases
(28 m., 24 f.), aged between 47 and 86 years, residents of urban areas (57%) and rural areas
(43%), with partial edentulism of different types according to the Kennedy classification,
restored only with removable partial dentures made of different materials and designs,
clinically and para-clinically examined with determination of the dento-periodontal
status, referred to the University Dental Clinic No. 1 during the period March 2017 - March
2024 in their opinion with the aim of improving the quality of the previous treatment
and the opportunity to change it. The inclusion of patients in the study was possible after
obtaining their informed consent. The status of the opposing dental arch was noted and
classified as: a) complete dental arch with natural teeth with or without fixed prosthetic
treatment; b) partially edentulous dental arch with or without removable dentures;
and c) completely edentulous dental arch with or without total removable dentures.

In addition to the quality assessment (fixation, stabilization, maintenance of the
partially removable prosthesis, restoration of occlusal contacts, number and placement
of fixation, stabilization and maintenance elements of the prosthesis, space between
the base of the prosthesis and the mucosa of the prosthetic field), duration of wearing
(2->8 years), attention was also paid to studying the wearing experience (permanently, only
during the day, during eating, only for the time necessary to restore aesthetics), problems
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related to the accumulation of food under the base of the prosthesis or on its external
surface and on the external surface of the remaining teeth after eating (without retention
of food, insignificant retention of food, significant retention of food, very pronounced
retention of food with the creation of psychological problems) and the degree of patient
satisfaction with these prostheses (satisfied, partially satisfied, dissatisfied).

The analysis of the correlation between age, sex, bad habits (smoking), design, age
and type of wear (gradual or permanent) of removable partial dentures and the degree of
accumulation of food debris on the denture was performed by comparing the data of the
plaque index (Pl), gingival index (Gl), calculus index (Cl). The condition of the periodontal
tissues and their degree of damaging were determined by the appreciation of the depth
of periodontal pockets (PD), tooth mobility (MD) according to Miller classification and the
degree of gingival recession (GR) on both the supporting teeth and the remaining non-
supporting teeth, the content of the periodontal pockets of the remaining teeth and the
oral mucosa. The psychological impact of removable partial dentures on the psychological
state of the patients was also evaluated by proposing to the patients to complete a
questionnaire developed by us. The patient interrogation was conducted to clarify the
patient’s satisfaction with the fabricated prostheses and changes in quality of life after
the application of the prostheses was carried out using special questionnaires by self-
questioning the patient during the initial examination. The "Questionnaire of satisfaction
with dental prostheses and their possible impact on the patient’s psychological state"
was developed for the purpose of this study to assess the degree of patient satisfaction
with removable prostheses. It included 5 main evaluation criteria: 1) whether an aesthetic
result was achieved; 2) efficiency of the act of mastication; 3) comfort of the gums during
and outside the act of mastication; 4) fixation of the prosthesis; 5) stabilization of the
prosthesis during the functions of mastication, speech and smiling. Each question was
evaluated using three levels of satisfaction (1, 2, 3 points: 3 - atisfied; 2 - satisfied partially;
1 — unsatisfied).

B RESULTS AND DISCUSSION

From 52 patients (28 m., 24 f)), aged between 47 and 86 years, more than 65% were
patients over 65 years of age (table 1).

Were examined 32 PRPs made for the upper and 48 PRPs made for the lower jaw, used
for treatment of partial edentulism classified according to Kennedy classification (table 2),
from which were: a) partial removable prostheses with acrylic base (PRAP) - 32; b) partial
removable skeletonized prostheses (PRSP) — 24 and c) partial removable nylon prostheses
(PRNP) — 24.

Interrogation of patients showed that 46% of them were smokers (with experience
between 12-36 years) and 54% were non-smokers.

All patients had different experiences with PPM fabrication (table 3).

Table 1
Distribution of patients by age and gender

47-50 51-55 56-60 61-65 66-70 71-75 76-80 81-86 total

Man 2 2 2 4 5 6 5 2 28
Woman 1 1 3 3 5 5 4 2 24
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Table 2
Distribution of PRPs number according to Kennedy classification
Partial edentulism Partial edentulism Partial edentulism Partial edentulism
cl. 1 Kennedy cl. Il Kennedy cl. lll Kennedy cl. IV Kennedy
PRAP | PRSP | PRNP | PRAP | PRSP | PRNP |PRAP | PRSP | PRNP |PRAP |PRSP | PRNP
Maxillae | o 5 6 2 2 2 2 2 2 2 2 2
32
Totaly 17 6 6 6
Mandible |, , 7 6 4 2 2 4 2 2 2 2 2
48
Totaly 23 8 8 6
Table 3
Experience of PRP fabrication
For the first time For the second time For the third time
48% 40% 12%

The rate of removable partial dentures on the maxilla and mandible, including their
duration of using and their characteristics, are shown in the table 4.
The analysis of the duration of partially removable dentures wearing is reported in

table 5.

Table 4

Rate of removable partial dentures and duration of their using
The jaw SDEDEIT 1-3 years 4-5 years 6-7 years LB

year 8 years
Maxillae 18% 22% 34% 12% 14%
Mandible 16% 23% 36% 13% 12%
Fixation
X . 78%/22% 72%/28% 56%/44% 26%/74% 18%/72%

satisfied/unsatisfied
Stabilization 72%/28% 70%/30% | 62%/38% | 36%/64% 16%/84%
satisfied/unsatisfied
Maintaining 76%/24% 72%/28% | 58%/42% | 48%/52% 329/68%
satisfied/unsatisfied
Indemnity of the PRP base
with the mucosa of the 0/ /140 o/ /990, 0/ 1420, o j7E0 o /790
prosthetic field 86%/14% 78%/22% 57%/43% 25%/75% 12%/78%
satisfied/unsatisfied
Restoring occlusal contacts | ggq, /19, 72%/28% | 58%/42% | 26%/74% 18%/72%
satisfied/unsatisfied
Vertical dimension of
occlusion 96%/4% 78%/22% 58%/42% 28%/72% 8%/92%
kept/decreased

Table 5

Duration of wearing of the denture

Denture wearing only | Permanent denture | Wearing the prosthesis | Wearing the prosthesis only

in the daytime wearing only during meals for aesthetic reasons

58% 20% 18% 4%
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Table 6
Food debris accumulation
Absent Minor Moderate Significant
Under the denture base 22% 28% 38% 12%
On all surfaces of the denture 38% 26% 18% 18%
On external surface of remaining
teeth (without contact with the 40% 14% 26% 20%
denture elements)

Data about food debris under the denture base accumulation, on the external surface
of the removable denture and on the remaining teeth are shown in table 6.

Among the denture design features: most acrylic removable partial dentures (48%)
had in their construction 2 open cervico-occlusal dental clasps made of Wipla wire with
diameter of 0.6-0.8 mm, 12% - with 2 open cervico-alveolar dental clasps, 16% - with
three open cervico-occlusal dental clasps made of Wipla wire with a diameter of 0.6-0.8
mm, 6% — with 4 open cervico-occlusal dental clasps made of Wipla wire with a diameter
of 0.8mm. From PRSP: 68% had dental support using Acker clasps; 12% - dental support
using Acker clasps in combination with Bonwill clasps; 18% — dental support using a semi-
elastic attachment system and 2% - dental support using two telescopic crowns on the
lower canines.

Among all partially removable dentures, was determined the following type of
support - dental-periodontal — 36%, mucosal-bone - 42%, mixed dental-periodontal and
mucosal-bone - 22%.

Knowing the etiological factors and risk factors of periodontal disease, the clinical
data present in periodontal disease and based on the purpose of our detailed study, we
studied the factors that could be related to the appearance of bacterial plaque and the
accumulation of dental tartar (DT); gingival inflammation (Gl); bleeding on probing (BP);
changes in the depth of periodontal pockets (DPP), pathological tooth mobility (PTM)
and gingival recessions (GR) on the supporting teeth and non-supporting teeth of the
PRP as well as the accumulation of bacterial plaque on the partial removable denture
itself (on the internal or mucosal surface; on the external surface). The difference in
the data obtained on the supporting teeth and non-supporting teeth was also studied

(table 7).
Table 7
Comparative clinical examination data
ingival Bleeding | average pathological | gingival
Dental tartar ?n ﬂgmmation on depth of tooth mobility | recession
(DT) Gl) probing periodontal | (PTM) by (GR)/class by
(BP) pockets (DPP) | Miller Miller (1985)
Support | Pronounced on | Medium Appear 27 Grade 1-6 mm/cl.
I -7 mm
teeth external surfaces | pronunciation | easy 1= 1-4
Partially, on the
external surfaces .
Non- of the teeth Pronpunced Selective Grade 0-2 mm/cl.
support . partially- on some 1-3mm
teeth close situated to medium teeth 0-ll 1-2
the supporting
teeth
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Average DPP was measured from the gingival margin to the base of the periodontal
pocket using a periodontal probe (PCP, UNC-15 and Hu-Friedy):

m for the determination of bacterial plaque, the Loe and Silness PLAQ plaque index (Lée

& Silness, 1963) was used;

pathological tooth mobility was assessed using the Miller classification (1985);

gingival recession was assessed visually (type: narrow, wide) and using the periodontal

probe (depth). The class of recession was also assessed using the Miller classification

(1985);
®  bleeding on probing (BP) was assessed using the periodontal probe, paying attention

to the presence of possible contraindications (diabetes, thin fixed gingiva, risk of

bleeding).

All clinical periodontal parameters were recorded at six measurement points (mesio-
buccal, buccal, disto-buccal, mesio-lingual, lingual and disto-lingual) and introduced into
periodontal chart of each patient.

It was observed that the abutment teeth showed a higher degree of dental calculus
(DT), gingival inflammation (Gl), periodontal pocket depth (DPP), pathological tooth
mobility (PTM), gingival recession (GR) and pronounced bleeding on probing in patients
wearing older removable dentures and in patients wearing permanent dentures than in
patients wearing fractionally removable dentures. Similarly, the accumulation of food
debris was observed on the external surfaces of the PRP, more noticeable in acrylic based
dentures and elastic dentures with a fabrication time of more than 6 months, and on the
surface of the metal frame of the PRSP located lingue ally on the abutment teeth, the
gingival margin with the transition to the mucosal surface.

Microbiological analysis of periodontal pockets of patients in our study revealed a
very wide diversity of present microorganisms, the quantity and quality of which was
significantly changed after professional hygiene with the inclusion of rigorous hygiene
measures at home - a fact that was demonstrated to patients and was a significant reason
for observing oral hygiene subsequently. Table 8 presents the highest and lowest data of
microbiological examinations and data of the Parodontoscreen examination (data from
the MedExpert laboratory) of the patients included in the study.

Some Examples of the result of one of clinical case:

The removable partial denture remains one of the most frequently used in the
treatment of partial edentulism, especially in severely compromised dentition. The main
purpose of this prosthetic device is to restore the aesthetics and function of the oral cavity

Table 8
Data of microbiological exam and Parodontoscreen
SHaps Sy Candida |Veillonella | 12emophi- Actinomy-
coccus lococcus lus parain- N
spp. parvula ces oris
pyogenes |aureus fluenzae
At the first visit 1019 1018 1075 1075 1016 1016
UFC/ml) UFC/ml) UFC/ml) UFC/ml) UFC/ml UFC/ml
UFC/ml) UFC/ml) UFC/ml) UFC/ml) UFC/ml UFC/ml
treatment
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Table 9
At the first visit

Paradontoscreen (Cantitatea microorganismelor in depunerile dentare moi si lichidul gingival)

Denumirea Rezultat cantitativ Norma

Masa bacteriana totala 10A8.1 <10M6,5
Actinobacillus actinomycetemcomitans | Nu sunt decelati <1074,0
Porphyromorans gingivalis 101A7.6 <10A5,0
Prevotella intermedia 1006.4 <10/74,5
Tannerella forsythensis 1006.6 <10A5,0
Treponema denticola 1006.6 <10A3,5
Candida albicans Nu sunt decelati <10/74,5

Table 10

After Gigienic procedures and conservative treatment
Paradontoscreen (Cantitatea microorganismelor in depunerile dentare moi si lichidul gingival)

Denumirea Rezultat cantitativ Norma

Masa bacteriana totala 1018,0 <1016,5
Actinobacillus actinomycetemcomitans | Nu sunt decelati <10/74,0
Porphyromorans gingivalis 10A2,2 <10A5,0
Prevotella intermedia Nu sunt decelAti <10/4,5
Tannerella forsythensis 10734 <10A5,0
Treponema denticola 1072,3 <10A3,5
Candida albicans Nu sunt decelati <10/4,5

without further damage to the oral tissues. The data of our study showed that the shape,
extension and material of the prosthesis base, the constructive features and especially the
number, shape and positioning of the constructive parts also influence the periodontal
condition. The negative impact of removable partial dentures on the periodontal tissue
may be reduced by: reducing the volume of the prosthesis and as a result, reducing the
surface area for colonization of microorganisms; careful selection of the prosthesis base
material (with so-called anti-stick and anti-porous qualities); individual choice for each
clinical case the type of prosthesis support, correct placement of the supporting, stabilizing
and maintaining elements and mandatory ensuring good oral hygiene, including regular
professional oral hygiene.

From discussions with patients, it was observed that they had difficulties in informing
about the major importance of oral hygiene for preventing or progressing periodontal
diseases. A very small part of the patients respected instructions to come regularly for
professional hygiene after the application of PRP.

All patients noted that tooth loss significantly affected their psychological state,
especially in the case of anterior tooth loss, which worried more than 80% of patients
with this location of partial edentulousness, who were significantly concerned about
their appearance; over 92% felt embarrassed about wearing removable dentures and
found it difficult to take care of them; almost 90% of the patients prefer to see more
education regarding oral care, prevention of periodontal disease, lack of pain during
dental treatment, problems related to their remaining natural teeth and their desire to
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avoid necessity for complete dentures, as well as questions that would help to reduce the
level of anxiety associated with visiting the dentist.

Our study confirmed that most patients may still have emotional, social and practical
needs, which should not only be strictly taken into account by the dentist at prescribing a
PPM treatment, but also well, simply and accessible to the individual level of understanding
explained to the patient. But we want to mention that the dentist should also be given
the opportunity to include certain categories of patients in various social programs,
which would allow providing dental care to patients who do not have sufficient financial
resources, with the inclusion of more students and residents in the development of these
programs, who would also have the opportunity to participate more actively in the dental
health of the population.

B CONCLUSIONS

1. The use of PRP can lead to harmful changes in the quality and quantity of bacterial
plague. The implementation of rigorous hygiene of both the oral cavity and the
denture can compensate for these changes.

2. The design of the PRP and the material from which it is made is in direct correlation
with the degree of damage of the periodontal health of the remaining teeth.

3. The negative effect on gingival health apparently due to the covering of the gingival
margin with the denture base requires recommending, if possible, to place the denture
margins away from the gingival margin with preferably dento-periodontal support
using.

4. Patients wearing PRP remain under the influence of continuous psychological impact
and require more information about oral hygiene and hygiene of removable dentures.
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Pesiome

Llenbto nccnenoBaHmA ABMACh OLIEHKA SKCMPECCMN UMMYHOMMCTOXMMUYECKUX MapKepoB
p53, Ki-67, PCNA npu nenkonnakum (JICOP) ¢ nAOCKOKNETOUYHBIMU MHTPasNUTenanbHbl-
MW NOPAKEHNAMMN HU3KOW CTEMEHUN U NIIOCKOKIIETOYHOM pakKe CM3nCToli 0605104KM pTa.
Mocne MMMYHOTrMCTOXMMUYECKON 06paboTKM rncTonornyeckux obpasuoB sKcnpeccus
MapKepoB aHanu3npoBanacb No pacrnpefeneHnto B CNoAX SMNUTeNNsA, UHTEHCUBHOCTY
M nnowaan okpawmeaHus. Lindposble n3obpaxkeHns aHanM3MpoBanucb B Nporpamme
Image J ver.1.52. Cratuctuyeckas o6paboTtka nposoamnack ¢ nomolubto Microsoft Excel
ansa Windows.

YcTaHoBNeHa npAmas CBA3b yBenuyeHua niowaan skcnpeccun Ki-67 ¢ HapactaHuem
HeonnacTnyeckon TpaHchopmaumm Knetok. Mnowagb okpalimBaHus Gbina 4OCTOBEPHO
6onbLue npu JICOP ¢ NNOCKOKNETOUHBIMU UHTPANUTENNANIBHBIMM MOPAXKEHMAMN HU3KOW
ctenenmn 1 NMPCOP, yuem npun JICOP 6e3 MHTpasnuTennanbHbIX MOParKeHWIA.

BoiagneHue Ki-67 no3BOAWIO YETKO pa3rpaHUuMTb HOPMANIbHbIA SNUTENNIA, NenKonna-
Kuio 6e3 aTnumn 1 AMCNnasunilo PasnnUYHoON CcTerneHn No BbiABEHUO nponundepaTBHON
aKTUBHOCTU B 6a3anbHOM, NapabasanbHOM U LLIMMOBATOM C/TIOIX COOTBETCTBEHHO.
Pacnpepenexmne PCNA n p53 He nmeno auddepeHumnanbHON AUarHoCTUYeCKOM 3Ha4YMMOo-
CTV B pa3rpaHNUYeHI BblLLenepeUncieHHbIX COCTOAHNI, TaK Kak MapKepbl BbIABIANUCH B
Afpax KNeTok BCex C/I0eB anuTenus.

B xopolwo anddepeHUMpoBaHHbIX ONyXonsax ¢ oporoeeHnem skcnpeccus Ki-67, PCNA u
p53 6blna B OCHOBHOM OrpaHuyeHa nepudpepryeckrmMm ClIoaMu OnyXoneBbiX O4aros 1 OT-
CYTCTBOBA/a B PakKoOBbIX XXEeMUY>KUHAX, B TO BpeEMA Kak B MeHee AnddepeHLMpoBaHHbIX
rnopaxeHusx Habnoganocb anddysHoe pacnpegeneHrie UMMYHOMO3UTUBHbBIX KIETOK.
Mpn oueHKe NMHTEHCUMBHOCTM OKpawmBaHma p53 n PCNA oTmeuyanocb ee HapacTaHue
OT HOPMbI K HEOMJIAa3UK, YTO MOXKET CBUAETENbCTBOBaTb O HapYLUEHUAX B reHe-OHKOCY-
npeccope p53 1 U36bITOUHON Nponudepaunn Ha doHe HapyLIEHHOro anonTo3a. AHanu3
pe3ynbTaToB LMTOMOMMYECKON AMArHOCTUKM U NponndepaTMBHON aKTUBHOCTU SnuTe-
nus, onpeaensemMon UMMYHOMMCTOXMMUYECKN, NOKa3asn Hanuume CUibHOWM Koppenauum
mexgy ALO snutennouuntos npu pake COP n skcnpeccuen Ki-67 (R =0,8; p<0,05)

Spearman
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n mexay ALO snutennouutos npu JICOP ¢ NNOCKOKNETOYHbIMU MHTPasNUTENManbHbIMN
nopakeHNAMN HMU3Kon ctenern n Ki-67 (Rspearman=0,78; p<0,05).

KnioueBble cnoBa: IMMYyHOMMCTOXMMUA, NENKOMNAKKA, NIOCKOKIETOYHblEe NHTPasnuTe-
NManbHble MOPAXKEHUA HU3KOW CTEMeHW, NMIOCKOKNIETOUHbIN pPaK, Cansnctad o06o5ouka
pTa, Ki-67, PCNA, p53
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Abstract

The purpose of the study was to evaluate the expression of immunohistochemical markers
p53, Ki-67, PCNA in leukoplakia (LOM) and squamous cell carcinoma of the oral mucosa
(SCCOR).

After immunohistochemical processing of histological samples, the expression of markers
was analyzed by distribution in the epithelial layers, intensity and area of staining. Digital
images were analyzed in Image J ver.1.52. Statistical processing was performed using
Microsoft Excel for Windows.

A direct relationship was established between an increase in the area of Ki-67 expression
and an increase in neoplastic transformation of cells. The staining area was significantly
larger in LSOR with low-grade squamous intraepithelial lesions and SCCOR than in LOM
without intraepithelial lesions.

The detection of Ki-67 allowed us to clearly differentiate between normal epithelium,
leukoplakia without atypia, and dysplasia of varying degrees based on the detection of
proliferative activity in the basal, parabasal, and spinous layers, respectively.

The distribution of PCNA and p53 had no differential diagnostic significance in
distinguishing the above-mentioned conditions, since the markers were detected in the
nuclei of cells of all epithelial layers.

In well-differentiated tumors with keratinization, the expression of Ki-67, PCNA and p53
was mainly limited to the peripheral layers of tumor foci and was absent in cancer pearls,
while in less differentiated lesions, a diffuse distribution of immunopositive cells was
observed.

When assessing the intensity of p53 and PCNA staining, an increase from the norm to
neoplasia was noted, which may indicate disturbances in the p53 tumor suppressor gene
and excessive proliferation against the background of impaired apoptosis. Analysis of the
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results of cytological diagnostics and proliferative activity of the epithelium, determined
by immunohistochemistry, showed a strong correlation between the NCR of epithelial
cells in OM cancer and the expression of Ki-67 (Rspearman=0.8; p<0.05) and a moderate
correlation between the NCR of epithelial cells in LOM with low-grade squamous
intraepithelial lesions and Ki-67 (Rspearman=0.78; p<0.05).

Keywords: immunohistochemistry, leukoplakia, low-grade squamous intraepithelial
lesions, squamous cell carcinoma, oral mucosa, Ki-67, PCNA, p53

B BBEAEHWE

CBOEeBpeMeHHas AMarHocTrKa HeonnacTUYecKkrx 3a6oneBaHUn CIM3UCTON 060M0UKY
pTa (COP) no-npexxHeMy OCTaeTcA akTyasibHOM NPO61eMO CTOMATONOMN, TaK KaK OMyXo-
NN YeNCTHO-NMLLEBOW 061acTy OTNMYaTCA 60bLWKM pa3Hoobpasnem Kak mopdonoru-
YeCKoro CTpPOeHuA, Tak U KNNHNYeCKnX npoasneHun [1].

OfHVM U3 NaToreHeTUYECKNX 3BEHbEB 3/10KauecTBeHHOM TpaHcdopmaumn COP asna-
l0TCA HapylweHuA nponubepaunn n gubdepeHLMpPOBKY INUTENNA C pa3BUTEM ANUCMA-
3um [2].

C TOUYKM 3pEHUNA OLEHKM CTaAMNHOCTM 310KauecTBeHHOW TpaHchopmaumm Hanbonee
LenecoobpasHo ncrnonb3oBaHue knaccudukauum BO3, npunaTtol B 2005 1., B KOTOpPOM
BBOAUTCA MOHATME «3NUTENNaNbHbIN Npeapak», K Hemy oTtHocuTtca JICOP n sputponna-
kma COP. CornacHo aton knaccméoumkauum nenkonnakua COP genutca Ha HECKONbKO BU-
[10B: MJIOCKOKNIETOYHaA runepnnasus (nenkonnakmsa 6e3 atunum), NenKonnakusi C HU3Kom
CTerneHbio ANCNNa3nK, NENKOMNIAKNA CO CpefiHel CTENeHbIo ANCNIIAa3nn 1 IeMKOMIaKua ¢
BbICOKOW CTeneHbo gncnnasun. Jna nocnegHnx 3 BUAOB Neikonnakum 6b110 BBeAeHO No-
HATVE NIIOCKOKNETOUYHOWN BHYTPMINUTENnanbHom Heonnasum (Squamous Intraepithelial
Neoplasia — SIN) nnn gnucnnasum ot | go Ill cteneHn B 3aBUCMMOCTY OT TAxecTm [3].

OTKNIOHEeHWA OT HOPMbl NPUHATO 0603HaYaTb NATUHCKUMK ByKBaMu, @ UMEHHO: eciv
MOpPaXXeHUA NUTENNA BblPaXXeHbl He ABHO, TO 3TO 0603HaYaeTCcA Kak NIOCKOKNEeTOYHan
BHYTpM3aNuMTeNnnanbHasa Heonnasua Hu3skon ctenexn (NMBHHC), unn Low-Grade, nnn LSIL
(Low-Grade Squamous Intraepitelial Lesions), a atTununio KNeToK 3nuUTeNanbHON TKaHN
BbICOKOW cTeneHun o6o3HauvatoT Kak HSIL (High-Grade Squamous Intraepitelial Lesions) [4].

OpHako Aake Npu HaNMUUM KINMHUYECKNX Y TMCTONOMMYECKMX AAaHHbBIX OLEHUTb CTe-
neHb AUCMNA3uv SNUTENUS U/UNX CTAgNI0 MAJIMTHU3ALMUN Ha NPaKTUKe OblBAET CJIOXKHO.
Ocob6eHHO 310 oTHOCUTCA K auddepeHumanbHon anarHoctuke SIN Il 1 paka in situ. Mo-
3TOMY HEO6XOAMM NMOUCK AOMONHUTEbHbIX AUArHOCTUYECKNX KPUTEPUEB, NMO3BOSIAOLNX
6onee TOYHO onpeaenuTb cTeneHb aucnnasuv npu JICOP n manurdmsaguto [5, 6].

Jkcnpeccna Ki-67 no3BonseT BblAeNNTb ONYXONeBble KNeTKU, HaXOAALMeCA B akTUB-
HOW ¢da3e KNeTOUYHOro UMKsa Ha BceM ero npotaxeHum (G1-, S-, G2- u M-¢a3bl). Ha 3aknto-
UMTeNIbHbIX CTaAUSAX MUTO3a BbipaboTKa Ki-67 pe3ko cHuKaeTcs, a B GO-neprioge nagaert
[l0 HeornpepaenAaemoro ypoBHs. Takum obpa3om, gemoHcTpauna Ki-67 ykasbiBaeT Ha cTa-
aviio nponudepann KNeTky, a He ABNIAETCA MPOCTO OCTaTOUYHbIM CBUAETENbCTBOM TOTO,
yTOo KneTka nogenunacb. B penapauunun AHK Ki-67 He yuacTsyeT [7].

Mapkep Ki-67 foBONbHO WMPOKO n3yyeH npu ancnnasum snutenma COP. bbino npo-
[EMOHCTPUPOBAHO, uTo reH Ki-67 nopgsepraeTcs U30bITOYHOWN SKCNPECCcM B INUTenanb-
HbIX KNleTKax NpefpaKoBbIX 1 3/T0KaYeCTBEHHbIX MOpaXeHni nonocTm pra. Mpu sTom fgona
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KneTok, No3uTrBHbIX No Ki-67, 4acTo KoppenupyeT C KINHUYeCKUM TeyeHrnem 3abonesa-
HuA [20]. MHOrve nccnegoBaHmMA NOKa3anw, YTo NoBblWeHHbIV Ki-67 yKa3blBaeT Ha MNOXOW
nporHo3 npu MNKP COP n nmeeT CylecTBEHHYI0 NONOXUTENbHYIO CBA3b C rMCTONOrMYe-
CKOW OL|eHKOW 3N10Ka4yeCcTBeHHOCTH [8].

PCNA - agepHbIi aHTUreH nponnbeprpyoLWmnxX KNETOK, KOTOPbIV UrpaeT BaXkHYI0 Pofb
B MeTabonM3me HYKNeMHOBBIX KACIOT, NPUHMMAET y4acTue B npoLiecce pennnkalmumn n pe-
napauuu [3]. OH o6pa3yeT romoTprMepHOe KosbLo, KoTopoe oxBaTbiBaeT [1HK 1 ckonbs-
UT BAONb Hee, 3akpennaa [JHK-nonumepasbl n gpyrue depmeHTbl, pegaktupytowme JHK
[28]. Kpome Toro, 66110 nokasaHo, uto PCNA B3anmopencTByeT C KNneTouHbIMK 6enkamu,
Y4YacTBYIOL MMM B PErYAALUN KNETOUYHOIO LKA 1 MPOXOXAEHUN KOHTPOMbHbIX Tovek [9].

HecmoTps Ha cBoe Ha3BaHue, PCNA He cneunduueH gns nponndepaunn [20]. bonee
Toro, xota PCNA 1 sBnAeTcA B OCHOBHOM AfAepPHbIM 6efIKOM, YacTb €ro BCe-Taku MOXET
nNpucyTCTBOBaTb M B LuTonnasme. Ponb PCNA B npoueccax, Nponcxoaimx B XpoMaTuHe,
XOpOLO N3BECTHA N MHTEHCMBHO M3yyaeTcs, a B yutonnasme PCNA vaule paccmatpuBsa-
eTca B NlyyllemM cylyyae Kak apTedakT, HeCMOTPA Ha TO YTO MMeeTCA MHOro Ny6nnKauumi,
Kacalowmxca BHeagepHom nokanunsauum [10].

HakonneHo [OCTaTOYHO AaHHbIX, NoATBepXAaroWwmnx GYHKUMOHANbHLIN BKNag LUTO-
nnasmatnyeckoro PCNA, a IMeHHO: ero yyactue B perynaumm anonTto3a nyTem CBA3biBa-
HMA C NpoKacnasamm 1 B perynaumm akTeHbIX GOpM KnCcnopoaa; MHrMbrupoBaHme akTu-
BaLNM €CTeCTBEHHbIX KNETOK-KUINEPOB B PAaKOBbIX KNeTKax, TeM caMblM MOMOrasa um us-
6eraTb BO34EACTBUA MMMYHHOWN CUCTEMbI; CTUMYNALNA rIMKonu3a. B nccnegosaHmsax Ha
KNeTOYHbIX KyNbTypax ornyxoneBble KeTKu UMeNn 3HaunTenbHO 6onee BbICOKNI YPOBEHb
PCNA, yem HopmanbHble, faxke B C/lyYae oAMHaKOBOM CKOPOCTU AieneHna, MO3TOMyY npea-
nonaraeTcs, UTO 3TO MOBbILIEHKE MOXET ObITb CBA3aHO He C ycuneHrem nponudepauuu, a
C MeTabonnuyecknm nepenporpaMmMmpoBaHmem, obneryas NHBa3no, MeTacTasnpoBaHme
PaKOBbIX KNETOK N UX YKNIOHEHNE OT KNeTOK MMMYHHOM cucTembl [11, 12].

Takum 06pa3om, O HACTOSALLErO BPEMEHUN CTEMEHD BbIPa’KEHHOCTU MPOLIECCOB anon-
To3a 1 nponudepaumm npu gucnnasmax snutenna COP okoHYaTeNlbHO He onpefeneHa, a
umeloLmeca B nuTepaTtype AaHHble HEMHOMOUNCIEHHbI 1 MPOTMBOPeYMBbI [13], uTo 06Y-
CNOBNBAET HEOOXOAMMOCTb NCCIeAOBAHNA BblPaXXeHHOCTU Y MPOrHOCTMYECKON nHOP-
MaTVMBHOCTW Pa3NINYHbIX MATOMOPHONOrMYECKMX 1 UMMYHOTUCTOXMMUYECKUX NMPU3HAKOB
B MHOTOC/TIOMIHOM NJIOCKOM anuTennn Ha npumepe JICOP.

B LEJTb NICCNEOQOBAHKA

OueHKa 3Kcnpeccn UMMYHOTMCTOXMMIUYECKUX MapKkepoBs p53, Ki-67, PCNA npu nen-
konnakum (JICOP) ¢ NNOCKOKNETOUYHbIMU MHTPASNUTENANbHBIMU NOPAKEHNAMN HU3KOMN
CTeneHun N NJIOCKOK/IETOYHOM pake cm3mncTon obonoukn pta (MPCOP).

B MATEPWAJIbl U METObI

Nccnepgoanuck 6uontatel COP MaumMeHTOB C rMCTONOrnyeckn BepmueunumpoBaHHbIMM
nenkonnakmemn (C NIOCKOKNETOUHBIMU WHTPAINUTENNASNIBHBIMM MOPAXEHUAMU HU3KOMN
cTeneHu 1 6e3) 1 NIOCKOKNEeTOUHbIM pakom. CepuriiHble cpe3bl OKpaLuvBaam UMMYHOT M-
CTOXUMMYECKN C NCMOJIb30BaHNEM MOHOKJIOHaNbHbIX aHTUTen K Ki-67, p53 n PCNA. B Ka-

yecTBe KOHTpONA ANAa CpaBHEHNA NCNONb30BaJINCb o6pa3u,b| C HOpMaJibHbIM 3NUTENTNEM
COP.
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[PynnrpoBKy OMbITHbIX 06Pa3L0B OCYLLECTBANM B 3aBUCUMOCTY OT FMCTONOMMYECKO-
ro AmMarHo3sa c yuyetoM natomopdonornyeckon knaccudumkaumm BO3 (2005 r.), cornacHo
KOTOPOW NPU KNUHNYECKOM ANarHo3e «NerKonaaknsa» MOXHO BbIABUTb OUYaroByto anuTe-
nuanbHyto runepnnasuio 6e3 atunum nuéo c NBHHC.

[na oueHKM 3Kcnpeccnn mapkepoB 6binn BblgeneHbl cnegytolme mopdonornyeckme
rpynnbl: nenkonnakua 6e3 atunun (JICOP 6e3 NBHHC), Bkntouaa 6a3anbHyto 1 napaba-
3a/IbHYIO0 TMNEPIasunio, akaHTo3, rMnepKepaTos, NeNKOMNIakna C NIOCKOKNETOUYHbIMU WH-
TpasnuTenmanbHbiMU nopaxeHnAmn Huskom cteneHn (JICOP ¢ NBHHC), NMPCOP pa3nunu-
HOW cTeneHun anddepeHLMPOBKU.

[nAa oueHKM pe3ynbTaToB OKpalUMBaHMA WMCMONb30BaNN CUCTEMY KOMMbIOTEPHOrO
aHanm3sa nsobpaxkeHni (Mmkpockon Leica DM2000 ¢ undpoBoit Kamepon 1 NNLEeH3NOH-
How nporpammoi Leica application Suite ver.3.6.0). JanbHewwyo 06paboTKy LnbpoBbIX
N306paxkeHnN N KonnMyecTBeHHYI0 oueHKy MIMX-oKpaluvBaHua NpoBOAUAM B Nporpamme
Image J ver.1.52.

MNoka3aTenu sKcnpeccun MapKkepoB M3yyanu Ha 5-20 Hambonee penpe3eHTaTUBHbIX
nonsAx 3peHus npu ysenunyeHnn x400. YunTbiBanncb BCce NO3UTMBHO OKpaLleHHble Aapa
no6OoN cTeneHn UHTEHCMBHOCTU. [InA aHanm3a sKCnpecc MapKkepoB NCNosib30Banu ce-
ayloue napameTpbl:

1. PacnpepeneHvie MapKepoB B CIIOAX 3NUTENNUA.
2. VIHTEeHCMBHOCTb OKpaluvBaHUsA B Kaxkgom obpasue (ana PCNA n p53).
3. Mnowagb okpawwmsaHua (MO) (%), Bce none 3peHUsa npuHumanmcb 3a 100% (ana Ki-67).

PacnpepeneHne mapkepa ouUeHMBaNOCb MO HalUuMI0 OKpaliMBaHWA B 6a3anbHOM,
napaba3anbHoM, LWIMNOBATOM CNOAX 3NUTENUA, Ha Nepudbeprn 1 B LLEHTPe OMyXoNeBbixX
KOMMNEKCOB.

WNHTEHCUBHOCTb OKpalUuvBaHNA XapaKTepr3oBain Ha OCHOBE CYObEKTUBHOWM OLEHKM
KaK cnabyto (CBETNO-KOPUYHEBOE), YMEPEHHYIO (KOPUYHEBOE) UM BbICOKYIO (TEMHO-KO-
puyHeBoe).

Cratnctnueckana obpaboTka pe3ynbraToB MCCefoBaHUA NPOBOAMIACh C NMOMOLLbIO
nporpammbl Microsoft Excel gna Windows. Kputnueckoe 3HaueHue ypoBHA 3HAUMMOCTM
npw NpoBepKe CTaTUCTUYECKUX FMMMOTE3 NPUHMMANOCh PaBHbIM 5%, p<0,05.

B PE3YJIbTAThHI

B xope nccnefoBaHMA rMCTONOMMYECKUIA AMAarHO3 COMOCTaBAANAN C pe3ynbTaTaMu Ko-
NMYECTBEHHON M KaueCTBEHHOW OLLeHKN UMMYHOTMCTOXMMMUYECKOrO OKpaLUBaHUA.

JKkcnpeccuto 6enka Ki-67 B BUAe AaepHOro okpawmBaHMA PasinyHOM MHTEHCUBHO-
CTV B Hem3smeHeHHoM anuTenum COP BbiABNANN NpenMyLLecTBEHHO B 6a3aibHOM clioe
(pnc. 1), a MO cocraBnana M=0,66 [0,25; 1,0].

Mpw nekonnakmm 6e3 aTMnuM 3HaunTENbHas NponndepaTMBHAA aKTUBHOCTb OTMeYa-
nacb 1 B napa6asanbHom cnoe (puc. 2), M=1,56 [0,63; 1,91.

B rpynne o6pa3uos ¢ JICOP c MBHHC nmmyHONO3MTBHbIE KNETKM pacrnonaranmcb fo-
NOJSIHUTENbHO B WMNOBATOM cfioe anutenua (puc. 3), M=5,27 [4,71; 5,9].

Mpwu MPCOP apxuteKToHWKa TKaHW Oblna 3HaunTesIbHO HapyLleHa 1 nponudbeprpyto-
e KNeTKM NpUCyTCTBOBANM BO BCEX CNOAX SMUTENUA, a TakkKe Ha nepudepurm pakoBbix
KOMMNEKCOB B Clyyasx c oporoseHuem (puc. 4) nuéo andodysHo (B LeHTpe 1 Ha nepude-
puu) B Cnyyae HeoporoseBsatoLero paka (puc. 5), M=6,8 [3,8; 10,05].
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A B
Puc. 1. UTX-uccneposanue skcnpeccuu Ki-67 B HopmanbHom anutenumn COP. YBenunueHmne x400:
A -1N0=0,75%; B - 110=0,42%

Fig. 1. IHC study of Ki-67 expression in normal epithelium of the gastrointestinal tract. Magnification
%x400: A - PO=0.75%; B - PO=0.42%

A B

Puc. 2. Ur'X-uccneposanue akcnpeccun Ki-67 npu JICOP 6e3 NMBHHC. YBenuueHne x400: A - M0=1,66%;
B -MN0=0,79%

Fig. 2. IHC study of Ki-67 expression in LOM without LSIL. Magnification x400: A - PO=1.66%; B - PB=0.79%

A B

Puc. 3. UTX-uccnepgoBanue skcnpeccum Ki-67 npm JICOP ¢ MBHHC. YBenuueHue x400: A - 10=5,66%;
B -1M0=4,87%
Fig. 3. IHC study of Ki-67 expression in LOM with LSIL. Magnification x400: A - PO=5.66%; B - PO=4.87%
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A B

Puc. 4. UTX-uccneposanue skcnpeccuu Ki-67 npu oporosesatowiem MPCOP. YBenuueHnne x400:
A -1N0=5,17%; B - 10=2,69%

Fig. 4. IHC study of Ki-67 expression in keratinizing OSCC. Magnification x400: A -PO=5.17%;
B - P0=2.69%

YpoBeHb 3kcnpeccun Ki-67 no MO (tabn. 1, 2) fOCTOBepHO pasnnyanca Mexagy napa-
mu rpynn: JICOP 6e3 MNBHHC n MPCOP (p=0,000008), JICOP 6e3 NMBHHC un JICOP ¢ NMBHHC
(p=0,001). Mexpgy o6pa3suamu JICOP ¢ NMBHHC n MNMPCOP cTaTMCTMYECKN 3HAUUMBbIX pa3-
nnunin He obHapyXeHo (p=0,23). MNMpu 3Tom Gbla yCcTaHOBJIEHA NPAMAsn CBA3b HapacTa-
HuA nnowaam skcnpeccun Ki-67 ¢ ructonornyecknmm nameHeHunAamm COP. C HapacTaHnem
HeonnacTnyeckon TpaHcpopmaLmm KneTok MO 3aKoHOMepPHO yBennumBanach 1 6bi1a go-
CTOBEpPHO 6osibLie Npy BHYTpU3aNutenuansHon avcnnasum n MPCOP, uem npu JICOP 6e3
MNBHHC. bnuskune 3HaueHua NO npu gucnnasunm n NPCOP no3sonAoT paccmatprBaTb Map-
Kep Ki-67 B KauecTBe NPOrHOCTUYECKOrO GpaKTopa NPy OLEHKE PUCKA MaITHM3aLNN.

Ha Haw B3rnag, ucnonb3oBaHue Ki-67 kak Mapkepa nponndepauny 6onee paLmoHasnb-
HO, yuem PCNA, Tak Kak Ki-67 nmeeT KOpOTKUI nepuog nonypacnaga, mno3ToMy ocTaTou-
HOe OKpalUVBaHWe Nnocsie MUTo3a HesHaunTenbHo. PCNA e HeloCcTaTOUHO cneunduryeH,

A B

Puc. 5. UTX-nccnegoBaHue skcnpeccum Ki-67 npu HeoporoseBaiowem MPCOP. YBenuueHue x400:
A -1M0=11,92%; B - N0=7,05%

Fig. 5. IHC study of Ki-67 expression in nonkeratinizing OSCC. Magnification x400: A - PO=11.92%;
B -P0=7.05%
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1 NNOCKOKNETOYHOM pake CN3nCTon 0605104k pTa

Ta6nuua 1

OueHka akcnpeccnn Ki-67 no nnowaan oKkpawmsaHus

Table 1

Evaluation of Ki-67 expression by staining area

y CpepHan apnd- | CtaHgapTHoe CpepnHaAn ownbKa cpen-
NCNI0 eAUNHNL 5 E
lpynna o6pasuos Habnionenna n | MeTMYeckas KBafpaTn4Hoe oT- Hell apupmeTnyecKkon
A M, % KnoHeHme SD, % m, %
JICOP 6e3 MBHHC | 21 1,56 0,39 0,12
JICOP ¢ MBHHC 23 527 1,22 0,86
MNPCOP 20 6,8 2,53 0,84
Ta6bnuua 2
OueHKa O0CTOBEPHOCTM pa3nuyuii B skcnpeccum Ki-67 no nnowagn oKkpawmsaHua B nccnegyembix
rpynnax o6pasuos
Table 2
Assessment of the reliability of differences in Ki-67 expression by staining area in the studied groups of
samples
N2 | Mapa rpynn gnAa cpaBHeHNA t-kputepui CtbiogeHTa YpoBeHb 3HaYMMOCTV pasanuuii p
npPCopr
1 6,18 0,000009
JICOP 6e3 NBHHC
MPCOP
2 1,27 0,23
JICOP c NBHHC
JICOP 6e3 NBHHC
3 4,27 0,001
JICOP 6e3 NBHHC

ONUTENIbHO COXPaHAETCA Nocsie fieNeHUs KNeTKM U MMeeT YacTylo AflepHyto elokannsa-
LMo aHTUreHa.

Bo Bcex obpasuax c PCNA n p53 Habnogaemoe nonoxuTtenbHoe okpalumBaHme 66110
He TONbKO 3NuTeNManbHbIM BHYTPUALEPHbIM, HO U CabbiM SNUTENManbHbIM LMTOMNNa3ma-
TUYECKMM N faXKe COeMHUTESIbHOTKaHHbIM, YTO OFpaHyM1Bano BO3MOXXHOCTb onpefene-
HuA B HMX MO.

Skcnpeccnto 6enka p53 cnabol M ymepeHHOW MHTEHCMBHOCTM OTMeYanu B sppax
KNeToK B HemameHeHHom snutenun n npu JICOP Bo Bcex cnosx anutenuna COP (puc. 6).
Mpu HapacTaHWK NPU3HAKOB HEOMMACTUYECKON TpaHCPopMaL MU KONNYECTBO MMMYHO-
NO3UTMBHbIX KNIETOK YBENMUMBANIOCh BO BCEX CNIOAX anuUTenuma. MakcmanbHble 3HaueHun
WHTEHCMBHOCTW OKpalumBaHusa nmenun mecto npu MPCOP Bo Bcex cioAx anuTenva n B pa-
KOBbIX KOMMeKcax, Npu 3TOM B C/ly4asnx C OPOroBeHneM B 0651aCTN PaKOBbIX MEeMUYKMH
OTMeYaNocb o4eHb cnaboe okpalumBaHue nMbO NosIHOe ero oTCyTCTBUE.

Skcnpeccna mapkepa PCNA BbisiBNANach BO BCEX CNIOAX NUTENMA B HOPME 1 Npuy Na-
Tonorun (pwuc. 7). B rpynne JICOP 6e3 MNBHHC nHTEHCMBHOCTbL BapbMpoBanach oT ciaboi
[10 YMEePEHHOW, B YaCTHOCTW NPY aKaHTO3€e MHTEHCUBHOCTD Bbille, YeM Npy Napabasanb-
How runepnnasun. CnegyeTt OTMETUTD, YTO ANCMNNIA3UA SNUTENNA B HalleM UCCNefoBaHm
Mopdonornueckm oiia OTHeCEHa K NNErKo CTEMEHU TAXKECTH, OfHAKO YXKe onpeaenanochb
CpaBHUTENbHO 66sbluee, Yem npu JICOP 6e3 NMBHHC, konnyecTBo NONOXKMTENIbHO OKpa-
LUEHHBbIX Aflep YMEePEHHO U BblCOKOW MHTeHcMBHOCTK. [Mpun NMPCOP otMeuanacb Hanbonb-
LIaA BbIPaXKEHHOCTb OKPaLUMBAHUA KaK B SNUTENUK, Tak U B 061nacT pakoBbIX KOMMJIEK-
COB, 3a UCK/IOYEHNEM 30H PAKOBbIX XEMUY>KUH, F1e OKpallMBaHWe OTCYTCTBOBAsO.
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A B

C
Puc. 6. UTX-uccnepgoBaHue skcnpeccum p53 B anutenun COP. YBennueHue x100: A, B - JICOP 6e3 MBHHC;
C-nPCOP
Fig. 6. IHC study of p53 expression in the epithelium of the OM. Magnification x100: A, B - LOM without
LSIL; C-0SCC

Takum 06pa3oMm, XapakTep pacrnpepenieHns SKCNPeccnn MccnegyeMbliX MapKepoB B
obpa3sLax TaKkxe pasnuyanca (tabn. 3, 4). UsyueHrie obpa3uoB., okpalleHHbix Ki-67, no3so-
JINNIO YETKO Pa3rpaHnMumTb HOPMasbHbIA SNUTENNIA, NenKonnakuio 6e3 aTunumn 1 aucnna-
3110 PA3NIMYHON CTEMEHN MO BbIABEHWIO NPONdEPATUBHON aKTUBHOCTY B 6a3asibHOM,

Ta6bnuuya 3
OueHka 3kcnpeccuu Ki-67 no pacnpegenenuio B snutenun COP
Table 3
Evaluation of Ki-67 expression by distribution in the epithelium of the OM
basanb- |Mapa6a- | Cnoii Mepudepnueckan | LleHTpanbHas
Ki-67 HbIN 3aNbHbIi | LULMNOBAaTbIX | 30Ha onyxo’e- 30Ha onyXxoneBbIX
cnon cnon KNeToK BbIX KOMIJIEKCOB | KOMMJIEKCOB
Hopma + -/+ . . .
JICOP 6e3 NBHHC + + - - -
JICOP ¢ MBHHC + + + - -
MPCOP 6e3 oporoseHua | + + + + +
NPCOP c oporoBeHnem + + + + -/+
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C

Puc. 7. UTX-nccnepgosanne akcnpeccuu PCNA B anutenun COP. Yeenuuenue x100 (A, B), ysennuenne
%400 (C): A - JICOP 6e3 MBHHC; B - JICOP c MBHHC; C - MPCOP

Fig. 7. IHC study of PCNA expression in the epithelium of the LSOR. Magnification x100 (A, B),
magnification x400 (C): A - LOM without LSIL; B - LOM with LSIL; C - 0SCC

napaba3anbHOM U LUIMNOBATOM CNOAX COOTBeTCTBeHHO. PCNA 1 p53 BbIABAANNCL B Afpax
KNeToK BCeX CNOEB 3NUTENVA NPU BblllenepeUuncieHHbIX COCTOAHUAX, YTO OrpaHnYMBaeT
nx anddepeHumanbHyo ANarHOCTUYECKYIO 3HAUNMOCTb.

B cnyuae MPCOP Habniopganocb 2 TMna KCNpeccun BCex npefcTaBieHHbIX MapKe-
poB. B xopowo andpdepeHLMPOBaHHbIX ONYXONAX C OPOroBEHMEM Kcrnpeccus Obina B

Ta6bnuua 4
OueHka 3kcnpeccum PCNA v p53 no pacnpepeneHnuio B snutennu COP
Table 4
Evaluation of PCNA and p53 expression by distribution in the epithelium of the OM
Bbasanb- | Mapa6a- | Cnoii wm- MNepudepnueckas |LleHTpanbHas
PCNA n p53 HbIl 3a/bHbIii | NOBaTbIX 30Ha ONyXoJieBbiX | 30Ha ONYXONEBbIX
cnon cnon KNeToK KOMMJIEKCOB KOMMJIEKCOB
Hopma + + + - -
JICOP 6e3 NBHHC + + + - -
JICOP ¢ MBHHC + + + - -
MNMPCOP 6e3 oporosexna |+ + + + +
MNMPCOP c oporoseHnem |+ + + + -/+
274 "Dentistry Aesthetics Innovations', 2025, volume 9, Ne 3

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO




OpurvHanbHble UCCNEAOBaHNA
Original Research \J /

OCHOBHOM OrpaHunyeHa nepundeprnyeckmMmm CloAMM ONyxoseBbIX 04aroBs, B TO BPems Kak
B MeHee anddepeHLMpoBaHHbIX MOpaxeHnAx Habnoganocs AnddysHoe pacnpeaeneHne
UMMYHOMO3MTUBHbIX KNETOK. JKCNpeccna BCex MapKkepoB He Habnodanacb B KNEeTOYHbIX
3N1eMeHTax PakoBbIX XKEMUYXWMH, UTO, MO HalleMy MHEHUIO, CBA3AHO C UX BbICOKOW cTene-
Hbto AnddepeHUpoBaHNA 1 NoTepel CNOCOBHOCTU K fiIeNeHUIO.

Mpwn oueHKe MHTEHCMBHOCTU OoKpalmBaHuA p53 n PCNA oTmeuanocbh ee HapacTaHue
OT HOPMbI K HEOMJIAa3UK, YTO MOXKET CBUAETEIbCTBOBATb O HapYLIEHUAX B reHe-OHKOCY-
npeccope p53. MyTrpoBaHHbI p53 obnagaeTt BbICOKOW CTabUIbHOCTbIO 1 HaKamnimMBaeT-
CA B AApe, YTO MIMMYHOTMCTOXMMMNYECKHN BblpaXkaeTcs B OTYETIIBOM AlepPHOM OKpaluviBa-
HUWK, a bronornyeckn — B N36bITouHOM Nponudepalmm Ha poHe HapyLIEeHHOro anonTo3a.
lunepskcnpeccua p53 n PCNA npu MNMPCOP moxeT cTaTb NonesHbiM ANarHOCTUYECKMM
WHIMKaTOPOM.

AHanus pesynbTaToB LMTONOMMYECKON AMarHoCTUKN 1 nponvudepaTnBHOM akTUBHO-
CTV 3NMTENUsA, onpefensiemMon UMMYHOrMCTOXUMUYECKM, MOKa3an Hanmume CUAbHON Kop-
penaunn mexay ALIO sanutennoumntos npu pake COP n akcnpeccnen Ki-67 (Rspearman=0,8;
p<0,05) n mexxpy ALIO anutenmoumTos npm JICOP c NBHHC n Ki-67 (R =0,78; p<0,05)
(pwnc. 8).

Spearman

Koppenauua (Tabnnua 4v*100c)

Ki-67 npu pake

AUO npwu pake

Puc. 8. MaTpnyHasa gnarpamma paHrosoi1 Koppenauuu Cnupmena mexay ALO snutennoumnToB npu
MPCOP u skcnpeccueii Ki-67

Fig. 8. Matrix diagram of Spearman’s rank correlation between the NCR of epithelial cells in OSCC and
Ki-67 expression
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Koppensuusa (Tabnuua 5v*100c¢)

Ki-67 npwn LSIL

ALO npwn LSIL

Puc. 9. MaTpuyHaa guarpamma paHrosoi Koppenauun CnupmeHa mexay ALIO snutennounTos npu
JICOP c MBHHC un 3kcnpeccuen Ki-67

Fig. 9. Spearman rank correlation matrix diagram between the NCR of epithelial cells in LOM with LSIL
and Ki-67 expression

TakM 06pa3om, MPYMEHEHVE UMMYHOTMCTOXUMUYECKUX METOAOB ONpefeneHns 6en-
Ka-OHKocynpeccopa p53, 6enka nponudepupyowmx knetok Ki-67 n mapkepa PCNA npwu
[AVArHOCTVKE NO3BOJNIAET AaTb 60nee 0OGbEKTUBHYIO NHANBMAYANbHYIO OLEHKY broncuin-
HOMY MaTepuany.

CnepoBaTtenbHo, AMX-nccnefoBaHne 04aroB MopakeHUsi CIM3KUCTON OBONIOUKM pTa
npeacTaBisieT cob0 NePCNEKTUBHYIO CTPATEr0, HaMpPaB/IEHHYIO Ha PaHHIO AMarHo-
CTUKY MHTpasnuTenmanbHbix nopaxeHnin npu MN3COP, ceoeBpemeHHOe BbiABIEHNE Npu-
3HAKOB 03/10KaYeCTBJIEHUS, UTO, B CBOIO Ouepeab, OnpeaesnsieT NpaBuiibHbINA BbIGOP Tak-
TUK/ BeAeHNA NaumeHTa.

B BbIBO/Jbl

1. YctaHoBneHa npAmMasn CBA3b yBenmyeHua nnowaan skcnpeccum Ki-67 ¢ HapactaHnem
HeonnacTnyeckon TpaHchopmaumm KneTok. MNnowagb oKkpalumsaHua bbina JoCToBep-
Ho 6onbLue npu JICOP ¢ NMBHHC n NMPCOP, yem npwu JICOP 6e3 MBHHC.

2. BbiasneHue Ki-67 N03BONUI0 YETKO pa3rpaHNInTb HOPMasnbHbIV SNUTENNIA, NenKkonna-
Kuio 6e3 aTunum 1 ANCnIasmio pasnyHom CTeENEeHN Mo BbiABNIEHWIO NponndepaTBHON
aKTUBHOCTU B 6a3anbHOM, Napaba3anbHOM ¥ WMNOBATOM CJI0AX COOTBETCTBEHHO.
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3. PacnpeneneHune PCNA un p53 He nmeno anddepeHUmanbHOM ANarHOCTUYECKON 3Ha-
YMMOCTM B pasrpaHnyeHUn BblllenepeyncrieHHbIX COCTOAHUN, Tak Kak MapKepbl Bbl-
ABNANNCH B AAPaX KNETOK BCEX CNI0EB SNUTENUA.

4. Bxopowo anddepeHUMpoBaHHbIX ONyXONsAX C oporoseHnem skcnpeccus Ki-67, PCNA
1 p53 6bina B OCHOBHOM OrpaHuyeHa nepudepuruyeckrMm CIoAMm OnyXoneBbiX O4aros
1 OTCYTCTBOBAJa B PAKOBbIX »KEMUYXIMHAX, B TO BpeMs Kak B MeHee anddepeHumnpo-
BaHHbIX NopaxeHunax Habnoganocsb anddysHoe pacnpeneneHme MIMMYHOMO3UTUBHbIX
KNeToK.

5. TMpwn oueHKe MHTEHCMBHOCTU OKpaLwmBaHmA p53 n PCNA otmeuanocb ee HapacTaHue
OT HOPMbI K HEOMNA3KK, YTO MOXET CBUAETEIbCTBOBATbL O HAPYLLUEHNAX B reHe-OHKOCY-
npeccope p53 1 n3bbiTouHon nponndepaunn Ha GoHe HapyLLEHHOTO anonTo3a.

6. AHanus pesynbTaToB LUTONOTMMYECKON AUAarHOCTMKM U NponndepaTUBHON akTUBHOCTY
anuTenua, onpefensemMmon UMMYHOMMCTOXMMUYECKN, MOKa3an Hannume CUibHOW Kop-
penaunn mexgy ALO snuTtennounTos npu pake COP n skcnpeccmein Ki67 (Rspearman=0,8;
p<0,05) n mexay ALO snuTtennoumTtos npu JICOP ¢ NIOCKOKNETOUYHbIMU UHTPasNuTe-
NNanbHbIMK NOpPaXXeHnAMN H13Kown cTeneHu n Ki-67 (R =0,78; p<0,05).

Spearman
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Pesiome

BBepeHune. CoBpemMeHHas OpPTOAOHTUA aKTMBHO BHeApsAeT LudpoBble TeXHOnoruu, B
YaCTHOCTW CMCTeMy OPTOAOHTUYECKUX Kann (3nanHep-cucTemy), KoTopaa ABNAETCA 3CTe-
TUYHOI N KOMGOPTHOW anbTepHaTMBON bpekeTam. OgHako 3peKTUBHOCTL ee NpuUMeHe-
HMA orpaHMyeHa, Tak Kak peanibHoe nepemelleHne 3y60B YaCTo OTIMYAETCA OT 3aniaHu-
POBaHHOrO, YANUHAA CPOKMN NeyeHus. B ctaTbe onucbiBaloTcA pesynbTaTbl NPOBeAeHHON
CpaBHUTENbHON OLEeHKN 3bbEKTUBHOCTU TPAAULIMIOHHOTO U MOAEPHM3NPOBAHHOIO Noj-
XOAO0B K OPTOAOHTMYECKOMY JleueHuio snariHepamu. MogepHm3auma 3aknaoyvanacb BO
BHEAPEHNMN CUCTEMbI KONMYECTBEHHbIX pedepeHCHbIX 3HaveHnl (P3) ana oueHKn oTKno-
HeHWI No AaHHbIM 3D-aHanm3a 1 aganTaunm NeYeHnsa Ha OCHOBE 3TUX AaHHbIX.

Lienb. OueHka 3dHEKTUBHOCTM leUeHMsA CUCTEMOW OPTOAOHTUYECKMX Kann yepe3 Moaep-
HM3aLMI0 NOAXOAa, NpelycMaTpurBaloLLyo BBefleHre pedepeHCHbIX 3HaUYeHWI, NHTerpa-
Um0 KomnbloTepHoro 3D-MOHUTOPWHIA ANA PaHHen AUarHOCTUKN OTKIOHEHN 1 aganTa-
uuio neyebHOro npouecca.

Matepuanbi n metogpbl. O6cnegoBaHo 1 nposneyeHo 33 naymeHTa oboero nona B BO3-
pacte 18-39 net ¢ aHOManuAMK MOJSIOXKeHNA GPOHTaNbHOM rpynnbl 3y6oB, pacnpene-
NeHHble Ha 2 rpynnbl: KOHTPonbHYy (rpynna 1, n=11) n nccnegosatenbckyto (rpynna 2,
n=22). B cBolo ouepepb, nccneoBaTeNibckas rpynna Obiia pasgeneHa Ha 2 Nogrpynnbi:
2a - naumeHTbl, NPOXOAUBLLVE dNaltHep-Tepanuio C NPUMEHEHEM KOPPEKLNN 1N aKTBa-
LM OPTOJOHTUYECKIMX Kann (rpynna 2a, n=11); 26 — naumeHTbl, NoNyvasLUmMe dnaliHep-Te-
panuio C MCNob30BaHMEM Kamnmn pa3inyHom TonwwmHbl (rpynna 26, n=11). iccnegosaHue
npoBoannoch Ha 6ase 'Y «PecnybnmkaHCKUN KNUHNYECKNI CTOMATONOMMUYECKUA LLEeHTP —
YHuBepcuteTcKan KnvHuKay, kadbefpa opToneanyeckon CTOMaToNiorMm u OpTOAOHTUN yu-
pexzeHna obpasoBaHmsa «benopycckuin rocysapCcTBEHHbIN MEAULMHCKUI YHUBEPCUTET».
PesynbraTtbl. AHanu3 pe3ynbTaToB JleueHUA NepBOu rpynmnbl NOKasan, Yto 2 naumeHTa
3aBepLmnnn neyeHne ¢ pepepeHcHbIM 3HaueHnem «0», ¢ pedpepeHCHbIM 3HaUeHneM «1» —
4 naumeHTa, c pedepeHCHbIM 3HaueHrem «2» — 5 naumneHToB. Bo BTopol rpynne B noarpynne
«a» ¢ pedepeHCHbIM 3HaueHneMm «0» 3aBepLUMIM ledeHne 4 NauneHTa, ¢ pedepeHCHbIM 3Ha-
yeHneMm «1» — 4 naumeHTa, C pedpepeHCHbIM 3HaueHreM «2» — 3 nauuneHTa. B nogrpynne «6»
C pedepeHcHbIM 3HauyeHem «0» 3aBepwnnM fleyeHre 4 nauneHTa, ¢ pedepeHCHbIM
3HayeHueMm «1» — 5 NauneHToB, C pedepeHCHbIM 3HAYeHNEM «2» — 2 NnaumeHTa. Bo Bcex
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rpynnax MeAvaHHbIN War NoABNEHUA HE3HAUUTENbHOIO OTKNOHeHWA (P3 «1») cocTaBun
12 (Me=12). 370 yKa3blBaeT Ha TO, YTO HE3aBMCUMO OT aNropUTMa IeYeHWs K cepeaunHe
neyeHNA HaKanMBaeTCA NOrPeLLHOCTb, TpebyoLlasn BHUMaHNA Bpaya.

3aknioueHue. MonyyeHHble pe3ynbTaTbl NOATBEPXKAAIOT LieNecoobpa3HOCTb MHTerpauum
pa3paboTaHHOro MOAEPHU3NPOBAHHOIO MOAXOAA B KAVHUYECKYIO MPaKTUKY A4 MOBbl-
LeHNA NpeackasyeMocTn U 3GHeKTUBHOCTY OPTOAOHTUYECKOIO NeyeHns snaiHepamm.
KnioueBble cnoBa: pedpepeHcHoe 3HaueHne, CMCTeMa OPTOAOHTUYECKMX Kanm, SnaiHep-
TepanuA, 3D-aHanu3, 3D-MOHUTOPWHT, War nepemMelleHns, aHOManMn NONOXeHNsA OT-
JenbHbIx 3y6oB
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Abstract

Introduction. Modern orthodonticsisactivelyintegrating digital technologies, particularly
the system of orthodontic aligners, which serves as an aesthetic and comfortable
alternative to conventional braces. However, its effectiveness remains limited, as the
actual tooth movement often deviates from the planned outcome, thereby prolonging
treatment duration. This article presents the results of a comparative evaluation of the
effectiveness of traditional versus modernized approaches to aligner-based orthodontic
treatment. The modernization involved the introduction of quantitative reference values
(RVs) for assessing deviations using 3D-analysis and subsequent treatment adaptation
based on these data.

Purpose. To evaluate the effectiveness of aligner therapy through a modernized approach
that includes the implementation of reference values, integration of computer-based
3D-monitoring for early detection of deviations, and adaptation of the treatment process.
Materials and methods. A total of 33 patients (both sexes, aged 18-39 years) with
anterior tooth position anomalies were examined and treated. They were allocated into
two groups: control (Group 1, n=11) and experimental (Group 2, n=22). The experimental
group was further divided into two subgroups: 2a - patients undergoing aligner therapy
with correction and activation of orthodontic aligners (n=11); 2b — patients undergoing
aligner therapy with the use of aligners of varying thickness (n=11). The study was
conducted at the Republican Clinical Dental Center — University Clinic, Department of
Prosthetic Dentistry and Orthodontics, Belarusian State Medical University.
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Results. In Group 1, treatment outcomes were as follows: 2 patients completed treatment
with RV=0, 4 with RV=1, and 5 with RV=2. In Group 2a, 4 patients completed treatment
with RV=0, 4 with RV=1, and 3 with RV=2. In Group 2b, 4 patients completed treatment
with RV=0, 5 with RV=1, and 2 with RV=2. Across all groups, the median step of occurrence
of a minor deviation (RV=1) was 12 (Me=12).This indicates that regardless of the treatment
protocol, by the mid-course of therapy cumulative error occurs, requiring clinician
intervention.

Conclusion. The obtained results confirm the feasibility of integrating the modernized
approach into clinical practice to improve the predictability and effectiveness of aligner-
based orthodontic treatment.

Keywords: reference value, orthodontic aligner system, aligner therapy, 3D-analysis,
3D-monitoring, movement step, tooth position anomalies

B BBEOEHWE

CKYUYeHHOCTb 1 aHOMaNMM MONOXEHUA GPOHTaNIbHON rPYMnbl 3y60B BXOAAT B UNC/IO
Hanbonee pacnpoCTPaHEHHbIX CTOMATONIOMMYECKUX NPOGEM M OKa3blBalOT 3aMeTHOe
B/IVAHME Ha KAauyecTBO »KM3HW nauyneHToB. CornacHo metaob3opam 1 rnobanbHbIM CBOA-
KaM, pacnpoCTPaHEHHOCTb KIMUHNYECKM 3HaUMMbIX GOPM 3yO6OUENItoCTHLIX aHOManuin B
NOCTOAHHOM MPUKYCe OCTAETCA BbICOKOW, YTO CTUMYSIMPYET CAPOC Ha 3CTETUYHbBIE 1 KOM-
bOpTHbIE METOAbI OPTOJOHTUYECKOTO JIeUeHMA Y B3POCSIbIX, BKIIlOUaa CUCTeMy Npo3pau-
HbIX OPTOAOHTMYECKMX Kann (3nanHepos). OgHaKo npefckasyemocTb pe3ynbraToB npu
NCMOMb30BaHNM dNaiHEPOB 3aBUCUT OT MHOXeCTBa (pakTOpPOB M OCTaeTcA npegmeTom
aKTUBHOIO n3yyeHus [5].

ObPeKTMBHOCTb U NpefCcKasyeMoCTb OTAENbHbIX NepeMeLleHNI C MOMOLLbIO SMaiHe-
pOB NoKa3any HeOOHOPOAHbIE Pe3yfbTaThl B KIMHUYECKNX NUCCefoBaHNAX 1 0630pax.
PaHHVe NpocneKTMBHbIE 1 PETPOCNEKTVBHbIE PAabOTbl COO6LLaNK, UTO CpefHAA TOYHOCTb
3annaHMpPOBaHHbIX NEPEMELLEHUI MOXKET OblTb YMEPEHHOW, MPUYEM HaUMeHee NpefcKa-
3yeMbIM/ OKa3blBalOTCA SKCTPY3NA Pe3LOB, BbipaXKeHHbIe pOoTaLnn 1 U3MEHEHUA TOPKa;
B 6onee NO3AHVX UCCNEfOBaHNAX OTMEUEHbl YNyJlleHNsA, HO COXpaHAeTcA Baprabenb-
HOCTb ucxopoB. CucTemaTnyeckne 0630pbl NoAYePKMBaIOT: AOKa3aTenbHaa 6asa pacTerT,
HO reTeporeHHOCTb AM3alHOB UCCNefOoBaHUN U METOANK OLEHKW 3aTpyAHAET npAmble
CpaBHeHVA 1 TpebyeT COBEPLIEHCTBOBAHUSA KNMHMYECKMX NpoTokonos [6, 10].

OTaenbHON KNMHMYECKOWN NpobnemMoi nNpu 3naHep-Tepannum oCTaeTca noteps Tpe-
KuHra (pacxoxxgeHvie $akTMuyecKkoro nonoxeHus 3y60B C 3anaHUPOBaHHbLIM), KOTopas
HepefKo BefeT K NOBTOPHOMY CKaHMPOBAHMIO 1 Tak Ha3blBaeMblm refinement (peBu3u-
AM nnaHa). Mo gaHHbIM COBPEMEHHBIX PaboT, yacToTa U 06BbEM PEBU3UI KOPPENNPYIOT CO
CNOXKHOCTbIO UCXOAHOW KNUHUYECKON CUTYaL MM U TUMOM 3arnjiaHMpPOBaHHbIX Nepemelle-
HUI; NPY 3TOM Aaxe Npu UCMONb30BAHUN CTAHAAPTU3NPOBAHHbIX NPOTOKOSIOB Konmnye-
CTBO AOMOJTHUTESNIbHbIX CEPUIA Kamnmn OCTaeTcA CyLeCTBEHHbIM. DTO YCUNBAET UHTepecC K
TEXHONIOMUAM PaHHETO BbIABEHUA OTKIIOHEHWUIA Y MPOAKTUBHOW KOPPEKLMN BriomMmexaHu-
K1 [0 Pa3BUTKA 3HAUYNMbIX pacxoxaeHun [7].

Lindposoi pabounii NOTOK B OPTOLOHTUW — NOCE[0BaTENbHOCTb OT BHYTPUPOTOBO-
ro CKaHMpOBaHMA [0 KOMMbIOTEPHOrO MOAENNPOBAHNA U U3rOTOBNEHNA Kamnn — OTKPbI
BO3MOXHOCTU /1A 06bEKTMBHOIO MOHUTOPWHIa neyeHmns. ConocTaBneHre pakTnuyeckmx
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3D-ckaHOB YenocTen C BUPTYasbHOW MOZENbI0 YeNioCTH, MO KOTOPOW M3roTaBiMBanca
3nalHep, NO3BONAET KONNYECTBEHHO OLIEHMBATb PACXOXKAEHUA MO KapTamM OTKIOHEHWUI
(color-map) 1 BU3yanbHO oLeHMBaTb 30HbI HECOOTBETCTBUA. MiccneoBaHMA NoKasbiBaloT
NpaKkTUYecKyto LeHHOCTb NOBEPXHOCTHOTO comnocTasneHna STL-mogenei n KapT paccTo-
AHWIA ONA KNUHWYeCcKon BepudrKaLumny xoaa neveHns; Npu 3STom B NpUKNagHoi MeTposio-
MK B KauecTBe KMHMUYECKN 3HaYMOro Nopora HepeKo UCMOoMb3yoT Anana3oH nopaaka
0,3 MM, UTO cornacyeTca ¢ NpefcTaBNeHNAMN O fOMYCKax TOYHOCTM NPY U3FOTOBAEHUN U
NOAroHKe CbeMHbIX annapatos [3, 4, 8].

Ha ¢oHe 0b6beKkTNBHOIrO 3D-MOHUTOPMHIa 0COObLIN MHTEPEC NpefCTaBAAT ynpas-
nAemble BMeLLATeNbCTBa, HanpaB/ieHHble Ha BOCCTaHOBNEHME COOTBETCTBUA C 3anpo-
rpaMMMpPOBaHHbIM MonoXKeHem 3y6oB 6e3 NoNHOW peBM3UN: IoKaNbHaA akTuBauua/
KoppeKuusa Kannol (Hanpumep, cneyunanbHbIMU WKANLAMK ONA 3aiHepoB) AnA ycune-
HUA JaBfieHUA B 30He oTCTaloulero 3y6a, MCNoNb30BaHWe aTTauMEHTOB 1 MeXYenioCT-
HbIX TAT, @ NPV HEOBXOANMOCTN — MUHU-BMHTOB BpemeHHoW onopbl (TADs) ans petep-
MUHUPOBaHHOW OromexaHuKK. MapannenbHO U3yyaloTCA MaTepmanbl U KOHCTPYKLUA
Kann: n3MeHeHne TOMNWUHbI TEPMOMNNACTUHbI BNAET Ha BEIMYUHY U pacnpefeneHune
cun; TexHonorum npamon 3D-neyatn OTKPbIBAIOT BO3MOXKHOCTb rpaileHTHON TONLMHbI
B Npefenax ofgHoW Kamnrmbl, YTO TeOPEeTUYECKM NOBbILAET TOYHOCTb Nepeaayn 3annaHu-
poOBaHHbIX nepemelyeHnn [9, 11].

CoBpemeHHble 0630pbl 1 3KCNepuMeHTasibHble PaboTbl NMOATBEPXKAAIOT NOTeHUMan
3TNX NOAXOA0B, MOAYEPKMBAA HEOBXOAMMOCTb KIIMHUYECKON BaMaaLum NpoTOKOOB.

B LIEJIb NCCNEQOBAHUA

OueHka 3¢¢EKTVIBHOCTVI neyeHma cuctemon OPTOAOHTUYECKMX Kann Yepe3 MmoaepHN-
3aymio nogxona, npegycmatpmBalolwyto BBegeHmne pe¢ep6HCHbIX 3HauYeHun, NHTErpayunto
KOMMNbKOTEPHOIo 3D-MOHI/ITOpI/IHra ana paHHEIh ONArHOCTMKN OTKIOHEHU 1 aganTaunio
neyebHoro npouecca.

B MATEPWAJIbI U METObI

Hactoswee nccnegoBaHne npoBoauaock Ha 6ase Y «PecnybnukaHCKuin KnuHuye-
CKUI CTOMATONOMMYECKMI LIeHTP — YHMBEpPCMTETCKan KMHKKa», Kabeapa optoneanye-
CKOI CTOMaTONOrMM 1 OPTOLOHTMM yupexaeHna obpa3zoBaHua «benopycckuii rocyaap-
CTBEHHbIN MeAULHCKUIA YHUBepCUTeT». B uccnegoBaHum npuHany yyactve 33 nayueHTta
B Bo3pacTe 18-39 net. OpTOAOHTMYECKOE NleveHne OCYLLEeCTBAANOCH C MOMOLLbIO NOLUa-
roBOW CMeHbl NPO3payHbIX Kanmn (3naiHepoB) B COOTBETCTBUM C TpeboBaHUAMYN obcneno-
BaHWA 1 NeYeHnA NauneHToB, onpeaesieHHbIMK NPoToKonamn MUHUCTEPCTBa 34PaBOOX-
paHeHus Pecny6nukn benapycb N2 84 ot 10.08.2022. /3 o6LienprHATbIX METOLOB M3Me-
peHUA AMarHocTMyecknx mogernen ocoboe BHUMaHue yaenanocb metogy A. Lundstrom,
Koprxay3a B mogudukauum B.A. LLlepbakoBa, N3MepeHnto MEXKIbIKOBOrO pPacCTOAHUA
(c BecTMOYNApPHOI 1 OpanbHOWM NMOBEPXHOCTEN KNbIKoB). Bcem naumeHTam 6bina paccum-
TaHa UHAMBUAYaNbHaA U ONTMMaNbHaA WNPUHA MEXKITbIKOBOrO PacCTOAHUA C UCMOMb-
30BaHuem nHgekca TUMP gns onpepeneHus ontumanbHo Gopmbl 3y6HoI fyru, o6bema
MeXanmnpoKCUManbHOM cenapaumm 1 TakTUKK nepemelleHmns 3y6oB. JleueHne ocyLlect-
BNANOCH MO JOCTUXKEHWN »Kenaemoro pesysnbraTa [2].

B npouecce neyeHna Bcem naumeHTam MPOBOAUNAN CpPaBHEHWE OTCKaHWPOBaHHOMN
mogzenu 3ybHoro paga v mogenu 3ybHoro psaga B dopmate Stl, ¢ nomoubio KoTopor
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Ta6nuua 1
PedepeHcHble 3HauUeHNs C MHTepnpeTauueil
Table 1
Reference values with interpretation
PedepeHcHoe PedepeHcHbIl nogananasoH WiTepnperauun
3HauyeHmne (mm)
0 (20,20; 0,20) MepemeLyeHre 3y60B COOTBETCTBYET 3anpo-
rpaMmmMmpoBaHHOMY
1 (=0,30: - 0,20] U [0,20; 0,30) He3HauuTenbHoe OTKNOHEHMeE OT 3anporpam-
MVUPOBaHHOTO NepemeLLeHns 3y60B
5 (c0:-0,30] U [0,30; oo) 3HauuTeslbHoe OTK/IOHEHME OT 3anporpamMmmu-
pOBaHHOro nepemelleHus 3y6os

M3roTaBfMBanacb Karmna, Ha Ka>Kgom 3Tane CMeHbl OPTOAOHTUYECKMX Karmn B KOMIMblO-
TepHOW nporpamme ¢ mogynem «CpaBHeHue 3D» B gmanasoHe nsmepeHunsa ot -0,3 oo
0,3 MM. AHanM3 NosyYeHHbIX faHHbIX MPOBOAUIVN BM3YallbHO, OLleHKBasA 0651acTi HeCOOTBET-
CTBUA, Y KONIMUYECTBEHHO, COMAcHO pa3paboTaHHbIM pedepeHCHbIM 3HaueHusIM (Tabn. 1).
MonyyeHHble faHHble OTMeYanu B Tabnuuax «CBOAHbIE AaHHbIE MOKa3aTesa OTKIOHe-

HUA» NO KaXKAoMy NaumeHTy B 3 rpynnax, B KOTOPbIX TakXKe BblUMCANM MenaHHbIe 3Ha-

yeHnA BnepBble 3aPpUKCMPOBaHHbIX (Mean) pedepeHTHbIX 3HAYEHU «1» 1 «2» B Fpynnax

(tabn. 2-4).

MaumeHTbl MO NPUHLMMY aHANOroB 6blIV Pa3aesieHbl Ha 2 rpynmnbl.
pynna 1 (koHTponbHaA, n=11). [laureHTbl NPOXOANIV NeYeHne CUCTEMON OPTOLOH-

TUYECKMX Kann O6LenpUHATLEIM METOAOM. AJIFOPUTM JIeUeHNA 3aKIoYasca B NpoBegeHnn

3D-KOMMbIOTEPHOrO aHasM3a 1 CMeHe Kann: ¢ pedepeHCHbIMM 3HaueHrem «0» 1 «1» oue-

HuBany duKcauuo Kannsl B 3y6HOM pagy 1 Hanuune/oTcyTcTBme AedeKToB U TPeLmH

(Npu Hannuuu fedeKToB M3roTaBAMBaANIM HOBYIO Kanmny), NaLMeHT NPoJosKa NCnonb3o-

BaTb CleAytoLre Kanmbl B KOMIMIEKTE, CMEHSAA KaXayt HOBYIO COMMacHO UHCTPYKLUN MO

NPUMEHEHNI0 MEAVLIMHCKOTO U3aenus; ¢ pedepeHCHbIM 3HaueHrem «2» — CKaHMpPOBanu

3y6Hble pAAbl 1 N3roTaBAMBaV HOBbI KOMMIEKT OPTOLOHTMYECKMX Karr.
fpynna 2 (nccnegoBarenbckan, n=22). lNayneHTbl NPOXOAMIN OPTOAOHTUYECKOe

neyeHne C NOMOLLbIO 3NaliHEPOB Yepe3 MoJEePHM3aLMI0 MOAX0AA, NPeayCMaTPUBAIOLLYO

BBefeHue pedepeHCHbIX 3HAaYEHUN, MHTErpaLmio KoMmnblotepHoro 3D-aHanu3a gna pax-

Hel AUarHOCTUKM OTKIIOHEeHWI 1 ajanTauuio neyebHoro npotecca.
lpynna 6bina pa3geneHa Ha nogrpynmbl: nogrpynna 2a (n=11) n nogrpynna 26 (n=11).
B nogrpynne 2a wuccnegoBaTenbCkoW Fpymnnbl MauvieHTam Mocsie npoBedeHus

3D-KomMMbOTEPHOro aHanmsa:

B C pedepeHCHbIM 3HaueHnem «0» — oueHMBanu GuUKcauuio Kanmbsl B 3yOHOM pagy v
Hanuune/oTcyTcTBME AedeKTOB 1 TpewmH (Npu Hanuunn aedeKToB U3roTaBaMBanu
HoBylo Kanny). MNauneHT NpoaosKan UCMOoJb30BaThb CliefyoLue Kanmbl B KOMMEKTe,
CMEHSA KaXyto HOBYIO COMTaCHO MHCTPYKLMY MO NPUMEHEHNIO MELULIMHCKOTO n3e-
nus;

B C pedepeHCHbIM 3HaUeHNeM «1» — oLleHUBany puKcaumio Kanmnbl B 3y6HOM pagy 1 Ha-
nuure/oTcyTcTBUE AedeKTOB U TPELWMH (Npu Hannunm gedeKToB U3roTaBnmMBanun Ho-
BYI0 Kanmny 1 KOPPEKTMPOBANN/aKTUBMPOBanu ee). KoppeKuumio 1 akTrBaLmio CUCTEMBI
NPOBOAWAN OPTOAOHTUYECKMMU LUMLLEAMM WS C MPUMEHEHNEM JONOSTHUTENbHbIX Op-
TOQOHTUYECKMX NMPUCTOCOBNEHN (KHOMKKN, MEXUENTIOCTHbIE TATU, MUHW-BUHTbI 1 Ap.)
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B 0611aCTV HECOOTBETCTBUSA, BbiABIEHHON B Npouecce 3D-aHanu3a. MaymeHT npogon-
»aN HOCUTb OTKOPPEKTMPOBAHHYIO U criefyloLme Kannbl B KOMMeKTe COrnacHo WH-
CTPYKLMM MO NPUMEHEHWIO MeAUNLMHCKUX U3AENNIA;

B C pedepeHCHbIM 3HaYeHNeM «2» — CKaHMPOBanu 3yOHble pAdbl U N3roTaBNNBaNN Ho-
Bbll/i KOMMJIEKT OPTOAOHTUYECKMX Kann. [MaumeHT NpogonKan HOCUTL 3Ty XKe Kanny Jo
Tex Nop, MOKa He N3roTOBWACA HOBbIN HAOOP OPTOJOHTMYECKNX Kanm (Npu HapyLIeHUr
LLefIOCTHOCTY Kanmnbl M3roTaBAnBany HOBYIO Kanmny).

B noprpynne 26 wuccnepoBaTenbCKOW rpynnbl NauMeHTam Moc/ie npoBeAeHus
3D-komnbloTepHOro aHanusa:

B C pedepeHCHbIM 3HadyeHnem «0» — oueHMBanu GuKcauuio Kannbsl B 3yOHOM pagy v
Hanuune/oTcyTcTBre aedeKToB 1 TpewmH (Npu Hanuunn aedbeKkToB U3roTaBAMBanu
HoByto Kanny). [MaymeHT NpofomKan UCNosb30BaTh CleAyioLiMe Kanmbl B KOMMIEKTe
06LLEeNPUHATON TOMNLLUHBI, CMEHAA Ka)ayl HOBYIO COMacHO UHCTPYKUMK MO Npume-
HEHWIO MeIMLMHCKOro 13enus;

B pedepeHCHbIM 3HaUYeHNeM «1» — oLeHMBany puKcaumio Kanmnbl B 3ybHOM pagy 1 Ha-
nuure/oTcyTcTBUE AedEeKTOB U TpewmrH (Npu Hannuum gedbeKToB U3roTaBnmBanyn Ho-
Byto Kanny). lNocnepytoLuyto Kanmny U3rotaBnmsany U3 TONLWUHbI TEPMOMIACTAHBI 1 MM.
MauneHT NpofoMmKan HOCUTb M3rOTOBNEHHYIO Kanny 1 nocnegywowme Kannbl obue-
NPUHATON TOJLLMHbI COMAaCHO UHCTPYKLUUN NO NPUMEHEHNI0O MEAVLIMHCKIX U38eNNiA;

B C pedepeHCHbIM 3HaYeHNeM «2» — CKaHUPOBanu 3yOHble pAdbl U N3roTaBNUBaNN Ho-
Bbl/i KOMMJIEKT OPTOAOHTUYECKMX Kann obLenpuHATON TonwuHbI. MNauuneHT npogon-
»al HOCWTb 3Ty Xe Kanmny JO Tex Nop, Noka He M3roTOBUTCA HOBbIN HAabop OpPTOAOH-
TUYECKMX Kann (MpW HapyLUeHMN LeNOCTHOCTI Kanmnbl M3roTaBvBanm HOBYIO Kanmny).
ddbdeKkTnBHOCTL (3) NeyeHNa oueHMBanacb Kak NPOLEHT NaluueHToB, 3aBepLUMBLLIMX

neyeHne C XopoLINM pesynbtatom (oTcyTcTBUe P3=2), no dopmyne:

3 =(n/x) x 100%,

rae n — Yncno NauueHToOB C XOPOLUMM Pe3ynbTaToM, X — obLiee UiCno NauueHToB B
rpynne.

CraTncTnyeckan 3HauMMOCTb Pasnnuuni B 3pPpeKTUBHOCTY MeXay Fpynnamm oLeHrBa-
nacb C NOMOLLbIO TOUHOTro Kputepua Ouepa, HenapameTpruyeckoro Kputepmsa Kpacke-
na - Yonnuca v MaHHa — YutHu. lnAa aHanm3a wara nosiBfeHna OTK/IOHEHWI pacCUnTbIBa-
nncb meguara (Me) n kesaptunu (Q1-Q3), KBapTunbHbIN War, pa3max (IQR).

B PE3YJIbTATbl N OBCYXOEHUE

AHanus pe3ynbTaToB NeyeHna NepBon rpynnbl NOKasan, YTo 2 nauneHTa 3aBepLumnnm
neueHue c pedpepeHcHbIM 3HaueHnem «0», ¢ pedepeHCHbIM 3HaUeHneM «1» — 4 nalneHTa,
C pedepeHCHbIM 3HaueHneM «2» — 5 nauumeHToB. Bo BTopoii rpynine ¢ pedbepeHCHbIM 3Ha-
yeHuem «0» 3aBepLInN neveHne 4 nauneHTa, ¢ pepepeHCHbIM 3HaYeHem «1» — 4 nauu-
€HTa, C pedepeHCHbIM 3HaueHneM «2» — 3 naumeHTa. Bo TpeTbel rpynne ¢ pedepeHcHbIM
3HayeHuneM «0» 3aBepLINIM NeveHne 4 nauneHTa, C pepepeHCHbIM 3HaueHnem «1» — 5 na-
LUMEHTOB, C pedepeHCHbIM 3HAYEHMEM «2» — 2 MaLUMEHTa.

Bo Bcex rpynnax megmaHHbIN War NoABAEHWNA HE3HAUUTENTbHOrO OTKIOHeHNA (P3 «1»)
coctaBun 12 (Me=12). 370 yKa3blBaeT Ha TO, YTO HE3aBMCMMO OT aNrOPUTMa fleYeHNa K
cepefivHe fieyeHnA HakanaMBaeTcs NOrpeLlHOCTb, Tpebytollan BHUMaHMsA Bpaya. B uenom
MeAnaHHble 3HaYeHWA No rpynnam NpeacTaBneHbl B Tabn. 5.
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Ta6bnuua 2
CBopHble AaHHbIe NOKa3aTens OTKNOHeHuA B rpynne 1
Table 2
Summary data of the deviation index in Group 1
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Ta6bnuuya 3
CBopHble AaHHbIe NOKa3aTeNA OTKJIOHEHNA B rpynne 2, nogrpynna «a»
Table 3
Summary data of the deviation index in Group 2, subgroup "a"
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Ta6bnuua 4
CBofjHble laHHbIe NMoKa3aTensA OTK/IOHEHVA B rpynne 2, noarpynna «6»
Table 4
Summary data of the deviation index in Group 2, subgroup "b"
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s c P x T x x T T x x x x Ey
Y o T © © © © © © © © © © ©
= 20 = c c = = c = c = c c

P3 1 15 11 16 13 12 20 15 12 i 12 12
2 - - - - 27 - - - - - 26

Ha ypoBHe 3HaunmocTnt 0=0,05 He 06HapPY>KEHO CTAaTUCTUYECKN 3HAUMMbIX Pa3NNYMA
B MeAWaHHOM Luare nosBeHUA NePBOro He3HaUYUTENbHOIO OTKIIOHEHUA Mexay 3 rpyn-
namu (Kruskal — Wallis H-test, p=0,425), nonapHble CpaBHEHWA TaKXKe He BbISBUIW CTaTu-
CTUYECKU 3HaUuMBbIX pasnuunii (Mann — Whitney U test, p=0,445-0,501). Takue pe3ynbra-

Thbl elle pa3 noATBEPXAalT 060CHOBAHHOCTb PEKOMEHAALMNN O MPOBEAEHUN MIAHOBOTO
3D-KOHTpONA Ha 12-M Wware neyeHmA.

Ta6bnuua 5

AHanus wara nosABIeHUA OTKIOHEHWIA NPU IeYeHNN C MOMOLLbIO CUCTEMbI OPTOAOHTUYECKMX Kann
Table 5

Analysis of the step of deviation occurrence during treatment with the orthodontic aligner system
lpynna Me Q1-Q3 IQR P-value
1-A rpynna (KOHTPOsb) 12 11-13 2 0,425
MNoprpynna 2a 12 11-14,5 3,5 0,445
MNoarpynna 26 12 11,5-14,5 3 0,501
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Ta6bnuuya 6

CpaBHUTeNbHbI aHann3 3pHeKTNBHOCTU NeYeHnA B rpynnax
Table 6

Comparative analysis of treatment outcomes across groups

Kon-Bo naymen- P-value,
Kon-Bo nauueH- dddekTnB- .
lpynna TOB C XOpowWnmMn o Kputepuii
TOB HOCTb, %
pesynbratamun Ouwepa
1-A rpynna (KOHTPOsb) 11 6 54,5 -
2-a rpynna (nccnepoBaTenbckas) | 22 19 86,4 0,038
Mogrpynna 2a 11 9 81,8 0,181
Moarpynna 26 11 10 90,9 0,041

IT0 TaKXe yKa3blBaeT, UTO MPenMyLLEeCTBO HOBbIX alirOPUTMOB OyfieT 3aKnoyaTbCsa He
TONbKO B NPefoTBPaLLeHN CaMUX OTKIIOHEHWI, HO U B CMeHe TaKTUKMK neyebHbIX nog-
XOA0B (aKTMBaLUUA, YTOJLWEHME Kanmbl), YTO NO3BONUT pexe AOoNyCcKaTb pa3BUTME OTKIIO-
HEeHWI JO KpUTUYecKoro ypoBHA (P3 «2»). 2ddeKTMBHOCTb OPTOLOHTUYECKOTO NIeYeHNsA 1
CTaTUCTUYECKWI aHaNU3 NpefcTaBneHbl B Tabn. 6.

JbdeKTUBHOCTL NeYeHUA CUCTEMON OPTOAOHTUYECKUX Kamnmn KOHTPOJSIbHOW rpynmbl
cocTaBuna 54,5%. Y 5 nayneHTtoB (45,5%) notpeboBanocb NPOBECTM NMOBTOPHOE CKaHW-
poBaHue AnA peBM3UM nnaHa nedveHunsa. O6wWwas rpynna uccnegosaHus (2-a rpynna) no-
Ka3ana [OCTOBEPHO 3HaUMMbI/ NONIOXKUTENbHBIN pe3ynbTaT 3GpPeKTUBHOCT NOAXOA0B
B MofepHu3auum nedeHuna. O6was sdpdekTMBHOCTL cocTaBuna 86,4%. CtaTncTnyeckmn
aHanu3 noaTBepAwn, YTO pasHMLUA C KOHTPONIbHOWM rPynmnow ABAAETCA CTaTUCTUYECKN
3Hauumonm (p=0,038). B pa3spese noarpynn sdpdekTnBHocTb coctasuna 81,8 1 90,9% coot-
BETCTBEHHO. HecMOTpA Ha BbICOKMIA NoKa3aTenb 3GdeKTMBHOCTM B Nogrpynmne 2a, pasHu-
Lia C KOHTPOJIbHOW rPYNMON He AOCTUIIa CTPOroro YPOBHA CTaTUCTMYECKON 3HAUYMMOCTHN
(p=0,181). Pe3ynbtaThl B noarpynne 26 nokasanu Hanbosee 3HaYNMyI0 NONOXKNUTENbHYIO
3bdeKkTUBHOCTL neyebHbIx anroputmoB (p=0,041) No CpaBHEHMWIO C KOHTPOJIbHOW rpyn-
non (puc. 1-3).

PeBususa (P32) (45,5%)

Xopowwii pesynbtat (P30+P31) (54,5%)

Puc. 1. PacnpepeneHmne nauneHToB no 3¢p$peKTUBHOCTN NPOBEAEHHOr0 NeYeHNA KOHTPO/bHOI rpynnbi 1
Fig. 1. Distribution of patients by treatment effectiveness in the control group 1
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OueHKa 3pPeKTVBHOCTY MOAEPHM3MPOBAaHHOIO NMOAXO/a K JIeUeHIo dnaliHepamu
C ncnonb3oBaHnem 3D-MOHNUTOPUHIa 1 pedepeHCHbIX 3HaUeHN

PeBun3us (P32) (18,2%)

Xopowwii pesynbtat (P30+P31) (81,8%)

Puc. 2. PacnpepeneHne nauneHToB No 3¢ PpeKTUBHOCTA NPOBEAEHHOIO JIeYeHNsA NCCNeA0BaTeNbCKO
rpynnbi 2a

Fig. 2. Distribution of patients by treatment effectiveness in the experimental Group 2a

PeBun3us (P32) (9,1%)

Xopowwir pesynbtat (P30+P31) (90,9%)

Puc. 3. PacnpeaeneHue nayneHToB no 3¢peKTMBHOCTM NPOBEAEHHOrO fleYeHNA NCCneoBaTenbckom
rpynnbl 26

Fig. 3. Distribution of patients by treatment effectiveness in the experimental Group 2b

B 3AKJTIOMEHUE

1. BHeppeHue cuctembl 3D-MOHUTOPUHIA Ha OCHOBE pedepeHCHbIX 3HaYeHU 1 agan-
TaLuy TaKTUKU NeYeHNA CTaTUCTMYECKN 3HAaUMMO MOBbILLAET Pe3ybTaTUBHOCTb U 3¢-
bEKTMBHOCTb JlIeUeHUA CUCTEMOW OPTOAOHTMYECKMX Kann ¢ 54,5 no 86,4% no cpaBHe-
HUIO C TPAANLMOHHBIM NOAXOAOM.

2. Hanbonee 3¢pHeKTMBHON TaKTUKOW KOPPEKLMIM CUCTEMDI MPU BbISIBNEHNN OTKIIOHEHNIA
ABNAETCA NCMOMb30BaHME Kanmn yBeNNYEHHON TOMLWUHbI Ha NOoCneaylowem stane ne-
yeHuA (3pPeKTNBHOCTL 90,9%).
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3. MepguaHHbIN War NoABMeHNA He3HaunuTeNbHbIX OTKNoHeHun (P3 «1») — 12-i1 war ne-
YyeHUs — ABNAETCA ONTMMANbHON TOYKOW AN1A NpoBeAeHMA 00653aTeIbHOrO NIaHOBOIO
3D-aHanm3a ¢ uenbio CBOeBPEMEHHOWN KOPPEKL MK 1 NpefoTBpaLleHNA 3HaUNTEeNbHbIX
OTK/IOHEHUIA, TPebYOWKMX PeBM3NM NNaHa NedeHns (refinement). JononHWTENbHbI
NOBTOPHbIN KOHTPOSb ClefyeT NPOBOAUTb HE MeHee Yem yepes 6 Laros A1A OLEeHKN
AVNHaMUKN IeYeHna Npun TpagmMuMOHHOM NOAXOAe, He MeHee YyeM yepes 9 Wwaros — g
OLIeHKM AUHAMUKW NleYeHnsA Npyu MOAEPHU3NPOBAHHOM Nogxopae.

4. TMonyuyeHHble pe3ynbTaTbl NOATBEPXKAAIOT Lielecoobpa3HOCTb MHTerpaumm paspabo-
TaHHOIO MOAEPHU3NPOBAHHOIO NOAXOAA B KNMHUYECKYIO NPAKTUKY ANA NOBbIWEeHWA
npepckasyemocT 1 3GpHeKTMBHOCTY NeUYeHNa CUCTEMON OPTOLOHTUYECKUX Kanm.
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Pesiome

Llenb. OueHKa 3pPeKTNBHOCTU CUCTEMbI MCKYCCTBEHHOTO MHTenNeKkTa Diagnocat B coue-
TaHWW C KOHYCHO-Ny4YeBOW KoMnbloTepHol Tomorpadueri (KITKT) ans ontummsauum KoH-
CynbTaTUBHOMO NpMema CTOMaTonora.

Marepuanbi n metoabl. [IpoBefieHO NPOCNEKTUBHOE UccnegoBaHne ¢ yyactnem 20 na-
LIMEeHTOB C OLleHKOW No 14 Kputepusam y Kaxzaoro (Bcero 6110 oLieHeHo 240 Kputepues).
AHanus ToyHocTy Diagnocat BbINONHANCA METOAOM ABOVMHOIO CNenoro CpaBHeHWA ana-
rHO30B, NocTaBneHHbIX I n Bpayamm (n=6), C xpoHOMeTpuein npoLeccos. [JonoaHUTeNb-
HO BbINOJIHEH CMCTeMaTUYeCcKMin 0630p nutepatypsl (PubMed, Scopus, 2023).
Pesynbrartbl. [pynna ¢ ncnonb3osaHnem M nokasana nosbilieHre YyBCTBUTENbHOCTN
ONarHocTrkn Ha 8% (p=0,028) n cokpalleHne BpemMeHn aHanm3a nccnegoBaHusa Ha 36%.
Haunbonblumnin npupoct TOUHOCTU 3adUKCUPOBAH ANA BbIABNEHNA Kapueca (4yBCTBUTESb-
HocTb 0,82 vs 0,75) n napopoHTUTa (cneuyndeunyHocTts 0,90 vs 0,81).

BbiBogbl. BHegpeHue Diagnocat noBbiwaeT TOYHOCTb AMArHOCTUKM, COKpaLlaeT BpemMs
KOHCYNbTaLUm 1 CHUXAeT BAMAHME YenioBeyeckoro daktopa.

KnioueBble cnoBa: NCKYcCTBEHHbIN MHTennekT, Diagnocat, 3D-guarHoctuka, KNKT, uud-
poBasa cTomaTonoruns
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Abstract

Purpose. To evaluate the effectiveness of the Diagnocat artificial intelligence system
combined with cone-beam computed tomography (CBCT) for optimizing dental
consultation workflows.

Materials and methods. A prospective study was conducted involving 20 patients,
assessed across 14 criteria (a total of 240 criteria were evaluated). Diagnocat’s diagnostic
accuracy was analyzed via double-blind comparison between Al-generated diagnoses and
clinician assessments (n=6), with process timing measurements. A systematic literature
review (PubMed, Scopus, 2023) was additionally performed.

Results. The Al-assisted group demonstrated an 8% increase in diagnostic sensitivity
(p=0.028) and a 36% reduction in image analysis time. The highest accuracy improvements
were observed for caries detection (sensitivity 0.82 vs. 0.75) and periodontitis assessment
(specificity 0.90 vs. 0.81).

Conclusions. Implementation of Diagnocat enhances diagnostic precision, shortens
consultation duration, and mitigates human-factor variability.

Keywords: artificial intelligence, Diagnocat, 3D diagnostics, CBCT, digital dentistry

B BBEAEHUE

CoBpemeHHasi CTOMATOJOMMUA XapaKTepu3yeTca aKTUBHOW MHTerpauven LmppoBbix
TEXHOJNIOMNI, CPefM KOTOPbIX KMIOUEBYIO POJib UFPAKOT UCKYCCTBEHHbIA nHTennekT (1)
N TpexmepHas Bu3yanusauus. HecMoTpsa Ha LWMPOKOE NMpPUMEHEHWE KOHYCHO-TTyYeBOn
KomnbtoTepHoi Tomorpaduu (KJTKT), coxpaHaoTcs npobnembl CyObeKTUBHOCTU NHTEP-
npeTaLmm AaHHbIX U BPEMEHHbIX 3aTPaT Ha AMarHocTuky [1]. TpagULMOHHBIN aHanm3 n3o-
GparkeHnI TpebyeT BbICOKOI KBanndurKaLmMm CneLmanncTa, a YenoBedyeckuin paktop cro-
cobcTBYeT OLWKrbKaM, 0COBEHHO Ha paHHKX CTaauAX natonorumn [2].

BHegpeHune U-cuctem, Takux Kak Diagnocat, npegnaraet peweHue yepes aBToma-
TU3AUMI0 aHaNvM3a CHUMKOB nyTeM (GOPMUPOBAHUA OTYETa [/ Bpaya-peHTreHosnora,
JeTeKuuio nmaTonornii (Kapuec, KMUCTbl, PETEHLMUN) U FeHEPAUMIO CTPYKTYPUPOBAHHbIX
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MNHHOBaLMOHHbIV KOHCYNbTaTUBHbIN NPYem Bpaya-cTomaTosiora Ha ocHose 3D-peHTreHanarHoCcTukm
1 UCKYCCTBEHHOTO UHTeNNeKTa

3aKkntoyeHun [3]. Hactoswee wuccnepoBaHue oueHMBaeT 3$PEKTUBHOCTb CBA3KMU
Diagnocat+KJIKT no kKputepuam:
1. [marHocTmyeckas TOYHOCTb (4yBCTBUTENIbHOCTb/CNeLMbUYHOCTD).
2. BpemeHHas 3¢ deKTUBHOCTD.
3. Cy6beKkTuBHas oLeHKa NaLmneHTos.
4. CornacoBaHHOCTb AMarHO30B.
AKTyanbHOCTb paboTbl 06ycnoBsieHa 3anpPoCoOM Ha NEePCOHANM3NPOBaHHY CTOMATO-
JIOTMI0 C MUHMMM3AaLMEN MarHOCTUUYECKUX OLWNOOK [4].

B MATEPWAJIbl U METObI
1. Ou3aiH nccnegoBaHuA.
MpocneKkTBHOE CpaBHUTENbHOE ucciegoBaHue (ogHoueHTpoBoe, MYYI «HUKA-
[eHT», AHBapb — anpenb 2025 T.).
2. MeToponorusa oueHkn guarHoCTUYeCKnx Kputepue. Kaxapii Bpay-ctomaTonor (n=6)
He3aBUCMMO OLIEHMBAJT BCEX MALMEHTOB NO 14 KpUTEpUAM.
MpoTokon aHanusa:
B 018 KaXKAOro Kputepna GUKCMpoBaninch:
— Hanunuue/oTCyTCTBME NaTonormm (buHapHasa oLeHKa);
— CTeneHb BblpaxeHHOCTK (No wkanam FDI/WHO);
B naHHble 3aHOCUSIUCh B CTaHAAPTM3NPOBAHHYIO SNIEKTPOHHYI0 GopMmy.
3. YyacCTHuKuM:
®  nayweHTbl: 20 Yyenosek (Bo3pacT 25-60 neT), nokasaHua K KJ1KT;
®  Bpaun: 6 CTOMATONOroB, pa3geneHHbIx Ha 2 rpynnbl (c A/6e3 UN).
4. Ob6opypoBaHue:
m  KJIKT-ckaHep: Planmeca ProMax 3D mid (DuHnaHgua);
= []O: Diagnocat (Bepcus 3.2. 2025).
5. Metoponorus:
B XpOHOMETPUA: BpeMA aHannsa 1 CHUMKaQ;
®  cpaBHeHue gnarHo3os: ICC (intraclass correlation coefficient);
B cucTematuyeckuii o63op: no npotokony PRISMA (6a3bl PubMed, Scopus po
01.2023).
6. Cratuctuka.
AHanu3 gaHHbix B SPSS 28.0 (kputepuit MaHHa — YUTHM, )(2, p<0,05).
7. DTnyeckoe ofobpeHue.
MpoTtokon N2 5K-02/25 ot 09 HoAbpA 2024 1. (3Tnvecknin komuteT MUY «<HUKA-LleHT»).

B PE3YJIbTAThHI
. KnuHnueckoe uccneposaHume:

®  COornacoBaHHOCTb AnarHo3os: ICC=0,69-0,99;

= yycTBUTENnbHOCTb MU-rpynnbi: 0,78 vs 0,76 B KoHTpone (A+8%, p=0,028);

= cneundunyHoctb MA-rpynnbi: 0,91 vs 0,89;

= BpemA aHanusa: 13,35%2,1 muH (c M) vs 18,19+3,4 muH (6e3 UN).
2. CuctemaTtnyeckmin o63op.

Hamu 6bin npoBefeH 3NeKTPOHHbI MOWCK nuTepaTypbl B 6a3ax AaHHbix PubMed,

Web of Science, Scopus, LILACS n Embase no peTpocnekTBHbIM, MPOCNEKTUBHbIM U MO-
nepeyHbIM UCcnefoBaHUAM, ony6nMKoBaHHbIM o AHBapA 2023 r. Nounck ocyuwecTenanca

—_
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Ta6nuua 1
CpaBHeHMe AUarHoCTUYEeCKO TOYHOCTIU MO BCeM Kputepusam
Table 1
Comparison of diagnostic accuracy across all criteria
YyBCTBUTENbHOCTDb: CneunduyHOCTb:
BepPOATHOCTb Knaccndpuka- BEpPOATHOCTb Knaccudpukauymum
CocTosiHue Ln 60N1IbHOr0 MMEHHO KaK He60NbHOro MMEHHO KaK He-
6onbHOro 60nbHOroO
bes UN (o717 bes N cumn
MNMpu3sHakn kKapreca 0,75 0,82 0,89 0,92
Mpu3Hakmn Kapreca nog naomoow 0,81 0,80 0,92 0,91
[edeKT KopoHKOBOW YacTu 3yba 0,90 0,03 0,09 0,99
(6onee 50%) 6e3 BOCCTaHOBMEHUA
MmnnaHTar 1,0 0,99 1,0 0,99
OTcyTCTBYIOWNIA 0,89 0,89 0,96 0,94
Pacwwnpenme MNAC Baonb KOpHA 0,71 0,47 0,98 0,97
MNepuranukanbHoe NopaxeHue, pac- 0,81 0,78 0,93 0,95
wmupenne NAC
MoTepA KOCTHON TKaHM NapofoHTa
(cooTHOLEHNE BbICOTbI KOCTHOMN 0,72 0,86 0,81 0,90
TKaHU K 3y6y)
KaHanbl N=1 0,95 0,96 0,97 0,95
KaHanbl N=2 0,88 0,90 0,97 0,97
KaHanbl N=3 0,87 0,94 0,97 0,97
KaHanbl N=4 0,71 0,74 0,99 0,99
KaHanbl N=5 0,70 0,68 0,99 0,99
WcKyccTBeHHanA KOPOHKa 0,86 0,92 0,96 0,97
Ta6bnuua 2
CpaBHeHue BpemeHu aHanusa KJIKT-cHumkoB c ncnonbsoBaHuem U n 6e3 Hero
Table 2
Comparison of CBCT image analysis times with and without Al
cum bes UU (pyu- o §
Mapametp (Diagnocat) R ila ] Pa3Huua (%) | p-value
CpepHee Bpema aHanu3a (M1H) 13,35%2,1 18,19+3,4 -26,6% <0,001
[nana3oH BpemeHn (MrH) 10-16 14-23 - -
DKOHOMMA BpeMeHM Ha nauueHTa 4,84 MuH - - -
Bpemsa aHanu3a kapueca*® 2,1£0,5 3,8+1,2 -44,7% 0,011
Bpemsa aHanun3sa napopoHTMTa* 2,4+0,6 4,1+1,3 -41,5% 0,009
Bpemsa aHanu3sa peteHymin® 1,804 3,2+0,9 -43,8% 0,015
ObLee Bpems KOHCynbTauumn** 27,5+4,2 37,8+5,6 -27,2% 0,003

MpuyMeyaHma: * Bpema aHanm3a OTAENbHbIX HO30/10rMiA (MoABbIOOPKa fAaHHbIX); ** obluee BpeMa KOHCYNbTaLuy, BKIlovawllee
aHanu3 CHYMKa 1 B3aMMogencTBme C naLmeHToM.

C NCNOJNb30BaHMEM KIOUEBbIX CJIOB: UCKYCCTBEHHbIV UHTennekT (W), mawmHHoe obyye-
Hue (ML), rny6okoe obyuyeHune (DL), UCKyccTBeHHble HepoHHble ceTn (ANN), cBepTOUHble
HelpoHHble cet (CNN), rnyb6okne cBepTouHble HelpoHHble ceTn (DCNN), pagrnonorus,
ob6HapyXeHue, CTOMaToNOrMyeckas KOHCynbTaLms, AMarHoCTMKa U CTOMaToNorus, Kapu-
ec. OueHKa KayecTBa NPOBOAMIACh C UCMONb3oBaHNeM pekomeHgaumnin QUADAS-2.
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MNHHOBaLMOHHbIV KOHCYNbTaTUBHbIN NPYem Bpaya-cTomaTosiora Ha ocHose 3D-peHTreHanarHoCcTukm
1 UCKYCCTBEHHOTO UHTeNNeKTa

M3 21 n3yyeHHOro nccnefoBaHmaA, COOTBETCTBYIOLLEIO KPUTEPUAM BKITIOUYEHUA:

5 nccnegoBaHUn aHanU3npPOBanu NepranuKanbHble PeHTreHOrPamMmbl;

10 nccnepoBaHnii GOKYCMPOBANNCh Ha NPUKYCHbBIX CHAMKAX;

6 nccnegoBaHWiA UCNONb30BaNy opTonaHToMorpaduio.

O61beM faHHbIX B UCCNefOBaHUAX BapbupoBasn oT 15 4o 2900 n3obpaxxeHuii.

Mo meTogam UW:

4 nccnepoBaHNA NPUMEHANN NCKYCCTBEHHbIE HepoHHble ceTu (ANN);

15 nccnepoBaHMn UCMONb30Bany CBEPTOUHbIE HelpoHHble ceTu (CNN);

2 uccnepoBaHUA NpefcTaBunm rnybokme ceepToyHble HelpoHHble ceTy (DCNN).

Mo gu3anHy nccnegoBaHUi:

12 paboT 6bInn peTPOCneKTUBHbLIMY;

7 — nonepeyHbimMK (cross-sectional);

2 - NPOCMNEKTUBHbIMN.

HnarHoctnyeckne nokasatenu U ana sbiaBneHnA KapuosHbix nopakeHnn (CL):

B yyBCTBUTENbHOCTb (11 nccnegosaHun): gnanasoH 0,74-0,86 (cpegHeexSD 0,75+0,13,
meanana 0,75);

= cneyndunyHocTb (5 nccnenoBaHuin): ananasoH 0,83-0,98 (cpeaHee+SD 0,90+0,07, me-
JnaHa 0,88);
TouHoCTb (10 nccnegoaHuin): gnanasoH 0,73-0,98 (cpeaHee+SD 0,89+0,08, meguaHa 0,91);
AUC (8 uccnegosaHui): gnanasoH 0,84-0,98 (cpepHee+SD 0,92+0,04, meguaHa 0,88).
MonyyeHHble AaHHble CBUAETENbCTBYIOT, YTO MOAENMN HA OCHOBE NUCKYCCTBEHHOMO MH-

TenneKTa AEMOHCTPUPYIOT BbICOKME AMArHOCTUYECKME NoKasaTenn npu BbIABNEHUN Ka-

PVO3HbIX MOPaXXEHWUI C UCMONb30BAHNEM PA3SINYHBIX TUMOB CTOMATONOIMYECKMX N306pa-

KEHUN.

B OBCYXJEHUE
Haww pe3ynbrathbl (4yBCTBMTENbHOCTL 0,78) NPEBOCXOAAT CpefHMe NoKasaTenmn cucte-
MaTuyeckoro o63opa (0,75+0,13), UTO MOXKET ObITb CBA3AHO C UCMONIb30BAaHNEM B HaLLEM
nccnepoBaHmm kombumHaumm KINKT n anroputmos Diagnocat nocnegHero nokoneHus.
1. Kniouesble npeumyLyectsa Diagnocat:
B TOYHOCTb: NpeBbiweHne nopora 90% ana Kapueca n napogoHTuTa (vs 75-81% B
PYTUHHOW NpaKTuKe);
= 3pPEKTMBHOCTb: COKpalLeHe BpeMeHy nprema Ha 27% (4,44 MUH), 4TO COOTBET-
cTBYyeT faHHbIM Schwendicke et al. [1];
®  craHgapTtusauma: ICC>0,80 ycTpaHsaeT BaprabenbHOCTb MeXAy crneuuanvcTamm.
2. OrpaHunyeHwus:
B [IOKHOMOMNOXNTENbHbIE pe3ynbTaThl NPU aHanu3e 4-KaHanbHbix 3y60oB (cneunduny-
HocTb 0,74);
®  TpebyeTcA fo0byueHMe MOAENV NOA pefKre NaTonorum.
3. TMpakTnyeckne pekomeHgauuu:
® pcnonb3oBatb Diagnocat kak decision-support system, a He 3ameHy Bpauy;
B BHeAPATb B NEPBUYHbIA KOHCY/bTAaTUBHbIN NPUEM 1 grucnaHcepm3saumio.
4. TlepcneKkTusbl:
B [OJIFOCPOYHbIE UCCNefoBaHUA 3PPEKTUBHOCTA IeYeHUS;
= pHTerpauna c CAD-/CAM-cuctemamu;
B POrHoCTUYECKMe MOAENM Ha ocHoBe big data.
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B 3AK/TIIOYEHNE

KombuHmnpoBaHHoe npumeHeHne Diagnocat u KJKT:

MNoBbllwaeT YyBCTBUTENIbHOCTb ANArHOCTMKN Kapueca Ha 8% 1 napofdoHTuTa Ha 14%.
CoKpallaeT Bpemsa KOHCynbTaumm Ha 27%.

YBenuumBaeT cornacoBaHHOCTb AnarHo3os (ICC>0,80).

Monyunno NnonoxumTenbHyio oueHKy 95% nauneHToB (aHKETUPOBaHME He NpUBedeHO).
Crctema pekoMeHOBaHa K BHepeHUIo B KNUHWKK LndpoBoro npoduns.

Sl o

MpunoxeHuns, 4OCTYMHbIE Y aBTOPOB:
AHKeTa yL0BIeTBOPEHHOCTU NaLNEHTOB.
MonHble faHHble crcTeMaTyeckoro o63opa.
CepTnduKaT 3TMYEeCKOro ogobpeHus.
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Pesiome

Llenbto nccnegosaHva ABunacb oueHka 3GGeKTMBHOCTU YCTPONCTBA ANA B3ATUA LUTO-
NIOrMYecKoro matepuasna c NoBePXHOCTU CIM3UCTON 060N0UKN pTa (LUTOLETKN CTOMATO-
NIOrMYeCcKom) ANA BbIABMEHNA UHTPA3NUTENMNANbHBIX NOPAXeHU METOAOM AMAFHOCTUKN
npeponyxonesblx 3aboneBaHni CIN3NCTON 060N0UKM pPTa.

MposeaeHo ob6cnepgoBaHne 407 NaLMeHTOB C IeNKONaKNen CM3ncTon obonoYKky pra.

B pe3ynbraTe npoBefeHHON paboTbl pa3paboTaHO YCTPOWMCTBO ANA B3ATUA LUTONOrMYe-
CKOro MaTepuarsa C NoBEePXHOCTM CIN3MCTON 0600UKM pTa (UMTOLETKA CTOMAToIornye-
CKas), NpoBefeHbl ero NPYeMoYHble TEXHUYECKNE, CAHUTAPHO-TUTMEHNYECKNE W KITNHW-
yeckue UCMbITaHWA, rOCyAapCcTBeHHan pernctpauma B Pecnybnnke benapycb, opraHumso-
BaHO MPOMbILLIEHHOE NPON3BOACTBO.

Mopdonorrnyeckoe nccnefgoBaHve B3ATONO C MOBEPXHOCTU CIN3MCTOM 0O60N0UKN pTa K-
TONIOrMYEeCKOro MaTepurana c UCNofb30BaHNEM LIMTOLLETKM CTOMATOIOMMYECKON METOA0M
OVarHOCTMKM Npefonyxonesblix 3aboneBaHnin CNM3NCTon 060N0YKM pTa NO3BONIO Bbl-
ABUTb LUUTONOTMYECKME NPU3HAKN MHTPA3NUTENNANbHBIX NMOPaMXeHNA: yBeNnMYeHre Kne-
TOK B pa3mepe, n3MeHeHre Gpopmbl U NOAUMOPGU3M KIIETOUHbBIX S1IEMEHTOB, yBENNYEHME
AfePHO-LMTOMIa3MaTNYECKOro COOTHOLLEHUSA, yBENUYEHE pa3mepa, NonnMopdusm m
rmnepxpomumio agpa.

Pa3paboTaH HeTpaBMaTUUHbIN METOS ANArHOCTUKN NpefonyXoneBbix 3aboneBaHnin cnu-
3UCTON 0BONOYKM PTa, BKIOYAOLWMIA B3ATUE LUTONOMMUYECKOrO Ma3ka C MOBEPXHOCTU
CNN3NCTON 06O0NOYKM pTa pa3paboTaHHOM LUTOLETKON CTOMATOSIOrMYECKONW, NepeHoc
cobpaHHOro Matepuana Ha NpeAMeTHOe CTEKSIO, OKpalMBaHWE U MUKPOCKOMUYECKNIA
LUTONOMMYECKUN KOMMbIOTEPHDIV aHanu3. 2PPeKTUBHOCTb PaHHErO BbISABIEHNA MNOCKO-
KNETOUYHbIX MHTPa3NUTeNManbHbIX U3MEHEHWI HA3KOWM CTeNeH C UCNOSIb30BaHMEM Npea-
NOXKEHHOTro MeTofla YKa3blBaeT Ha BbICOKYIO MAarHOCTMYECKYI0 3HaYMMOCTb 3TOro TecTa
no pesynbratam ROC-aHanu3a: gnarHocTnyeckasa YyBCTBUTENbHOCTb — 81,6% 1 gnarHo-
cTnyeckas cneyndunyHocTtb — 97,2% npu AUC - 0,948 (p<0,001).
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MeToguueckan NpocToTa, AeleBr3Ha, Hegoporne o60pyaoBaHNe U peakTyBbl, Sdpdek-
TUBHOCTb AVNarHOCTUKM, BO3MOXHOCTb MCMO/b30BaHMA pa3paboTaHHOro MeToAa Ha BCex
YPOBHAX amMbyaTOPHON CTOMATONIOMMYECKO NOMOLLM, BKNIOYAsA PaloHHbIN, MO3BOAIOT
peKoMeHA0BaTb ero A/1s WMPOKOTo UCMOMb30BaHUA Bpavamy-CTOMaToIoramu.
KnioueBble cNoBa: LTOLIETKA CTOMATONOMMYecKas, CansncTas o6osiouka pra, LUTONO-
rus, GUONCKA, HTPAsNUTENNANbHbIE MOPAXKEHNA
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Abstract

The purpose of the study was to evaluate the effectiveness of using a device for taking
cytological material from the surface of the oral mucosa (a dental cytobrush) for the
detection of intraepithelial lesions by the method of diagnosis of pre-tumor diseases of
the oral mucosa

The examination of 407 patients with leukoplakia of the oral mucosa (LOM).

As a result of this work, a device for taking cytological material from the surface of the
oral mucosa (a dental cytobrush) has been developed, and its acceptance, sanitary and
hygienic, and clinical tests have been conducted, as well as its state registration in the
Republic of Belarus, and industrial production has been organized.

A morphological study of cytological material taken from the surface of the oral mucosa
using a dental cytobrush as a diagnostic method for pre-neoplastic diseases of the oral
mucosa revealed cytological signs of intraepithelial lesions: increased cell size, changes
in cell shape and polymorphism, increased nuclear-cytoplasmic ratio, increased size,
polymorphism, and hyperchromia of the nucleus.

A non-traumatic method for diagnosing pre-tumoral diseases of the oral mucosa has been
developed. This method involves taking a cytological smear from the surface of the oral
mucosa using a dental cytobrush, transferring the collected material to a slide, staining
it, and performing microscopic cytological computer analysis. The effectiveness of early
detection of low-grade squamous intraepithelial lesions using the proposed method
indicates the high diagnostic significance of this test when compared to the histological
method: diagnostic sensitivity of 92.1% and diagnostic specificity of 97.1%; according
to the results of ROC analysis, the diagnostic sensitivity was 81.6% and the diagnostic
specificity was 97.2%, with an AUC of 0.948 (p<0.001).
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I PEKTUBHOCTb CMOSb30BaHMA LNTOLETKIN CTOMATONOMMYECKO NN BbIIBAEHWSA MHTPA3NMTENNANbHbIX
MopakeHWii METOJOM ANArHOCTUKM NPefoNyXoneBbiX 3a60NeBaHNi CIM3UCTON 06ONOUKM pTa

The methodological simplicity, low cost, inexpensive equipment and reagents, diagnostic
efficiency, and the possibility of using the developed method at all levels of outpatient
dental care, including district-level care, make it suitable for widespread use by dentists.
Keywords: dental cytobrush, oral mucosa, cytology, biopsy, intraepithelial lesions

B BBEJAEHWE

MopasnAwLee KOMMYECTBO 3/10KaUYECTBEHHbIX HOBOOOPA30BaHWI CAM3NCTON 060-
noyku pta (COP) npmxopmnTca Ha NNOCKOKNETOUHbIN pak [1]. NnockokneTtouHbin pak COP
pa3BrBaeTCA, Kak MPaBuIio, B UCxXohe NpefLLecTBYIOLMX NPefonyxXoneBblx 3a60neBaHui,
BeAyLUMM 13 KOTOPbIX ABNAETCA nenkonnakua [2].

OcHoBol npodunaktukm nnockoknetouHoro paka COP (MPCOP) asnaetca cBoespe-
MEHHOE BbIAABJIEHVE 1 NleYeHe NpeapakoBbix 3a6oneBaHuin COP (M3COP). K uncny akTy-
arnbHbIX NPObNemM NPaKTUYECKOro 34PaBOOXPAHEHMA OTHOCATCA BOMPOCh! TLWATENbHOFO
ot6opa nayuneHToB ¢ M3COP 1 NOBbILWEHHbIM PUCKOM BO3HUKHOBEHUA paka COP, opraHu-
3auUms NX AUHAMUYECKOTO HabnilogeHNA 1 CBOEBPEMEHHOrO neyeHus [3].

OwnarHoctuka MN3COP B HacToALWee BpemA He Bbi3blBaeT TpyAHOCTeN, Tak Kak COP -
BM3yasibHO JOCTYMNHasA obnacTb. CYUMTAETCA, UTO PUCK Pa3BUTUA 3NOKAUECTBEHHOW TPaHC-
dopmaumn (3T) anutenma COP HeBO3MOXHO NPOrHo3mpoBsaTth [4].

OpHako, COrnacHo COBPEMEHHbIM [JaHHbIM, OCHOBHOE KJIMHUYeCKOoe 3HauyeHue, Ha-
npumep, npy nenkonnakun COP (JICOP), 3aknioyaeTca B 3HaUMTENbHOM KaHLIepOreHHOM
noteHuymane. CpegHui yposeHb 3T npu JICOP gnAa scert nonynAaummn, oNnUCaHHbIN B 24 nc-
cnepoBaHMAX, coctaBnsaeT 3,5% ¢ Wwnpoknm gruanasoHom ot 0,13% go 34% [5].

OpHumn 13 natoreHetnyeckmx 3T COP agnaloTca HapylweHna npondepaumm n and-
bepeHLMPOBKM SNUTENNA C pa3BUTMEM aucnnasmm [6].

C TouKM 3peHnsa oueHkn ctaguitHoct 3T Hanbonee LenecoobpasHO UCMONb30BaHME
knaccudpukaumm BO3, npuHaATon B 2005 ., B KOTOPOI BBOAUTCA MOHATUE «INUTENMANbHbIN
npegpak» [7], K Hemy oTHocuTca JICOP un sputponnakmna COP. CornacHo 31on Knaccuou-
kauuu nenkonnakma COP gennTtca Ha HECKONbKO BUAOB: MTOCKOKIIETOUHAA rmnepnnasuna
(neiikonnakua 6e3 aTnum), NeNKONIaKNA C HU3KOW CTEMEHbIO ANCNA3NK, NeKoNNakua
CO CpefiHel CTeMNeHblo ANCNasnn 1 NenKonnakua C BbICOKOW cTeneHblo gucnnasunn. OT-
KJIOHEHUA OT HOPMbI NPUHATO 0603HaYaTb NAaTMHCKMK ByKBamu, a UIMEHHO eciv nopa-
KEHMWSA SNUTENNA BblPaXkeHbl HE ABHO, TO 3TO 0603HAYAETCA KaK MIIOCKOKIETOYHasA BHY-
TpuanuTenmanbHasa Heonnasua Hu3Kow ctenenn (MBHHC), nnu Low-Grade, nnu LSIL (Low-
Grade Squamous Intraepitelial Lesions), a atTunuio KNeTok snuTenManbHOM TKaHM BbICOKOW
cTeneHn obo3HavaloT Kak HSIL (High-Grade Squamous Intraepitelial Lesions) [3, 4].

Juncnnasna — Bbipa)keHHble HapyLeHna nponndepaummn n anddepeHUNPOBKN NuTe-
NVA C pa3BUTUEM KIIETOUYHOW aTUMNMNN U HapyLUEHNEeM MMCTOaPXNTEKTOHNKI, NOBbILIAoLMe
noTeHUMan 3/10KayecTBeHHOW TpaHcpopmaumun. HapylieHa rmcToapXnTEKTOHNKIN Npu
AVCNAa3um NPOABAIOTCA NoTepel MONAPHOCTY NUTENNA, @ MHOTAA U TEX ero YepT, KOTo-
pble XxapaKTepHbl 419 AaHHOW TKaHW Wnu opraHa (moTepsa rmcTo- nnmu opraHocneympuyHo-
CTV anuTenus) 6e3 HapylweHUs LenocTHOCTU 6a3anbHoM MembpaHbl. KneTouHas atunus
npoABnAeTCA B Pa3HOM BenmurHe 1 Gopme KNeToK, yBeNMYeHUN Afep 1 NX rnepxpomuu,
yBenMyeHun Konmyectsa puryp Mutosa, aTunmyuHbix Muto3sax [8].
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Tem He MeHee gncCnNasnio HEBO3MOXKHO YCTaHOBUTb Npu Bu3yanbHou oueHke COP, a
TaKXXe C UCMOoNb30BaHNeM METOA0B ayTOGNIIOOPECLEHTHOW Y XeMUSTIOMUHECLIEHTHOI BU-
3yanu3sauun [9].

Mo3ToMy MOMCK MHPOPMATUBHBIX M MaNOUHBA3BHbBIX METOAOB AJIA OLEHKN COCTOoA-
HuA anutenma COP 1 BbiABNEHMA €ro AUCMIa3nMm Ha paHHUX CTaausax ABNAETCA BeCbMa
aKTyanbHbim [10].

«30/10TbIM CTAHAAPTOM» ANA ANArHOCTUKK gucnnasum n paka COP agnaetca ructono-
rMYecKnin MeTof, C NCMOosb30BaHMEM KOTOPOTIO BbISIBMIAOTCA KNETOUYHbIE 1 TKAHEBbIe MNa-
pameTpbl gncnnasmm. OgHako BONPOC 0 BAMAHMK 6uoncum Kak GakTopa, TpaBMupyioLLe-
ro COP, oTHOCUTCA K KaTeropun AUCKyTabenbHbIX. B nuTepatype nmetotca gaHHble o na-
TONTIOrMYeCKOM BO3AENCTBMM YaCTOro NpoBeaeHna G1Uoncuii Ha Nopa)keHHble TKaHW, YTo
MOXET HEraTMBHO NOBAUATL Ha AaNibHelLLIee TeUeHWe naTonornyeckoro npouecca [11].

LinTonornyeckoe nccnegoBaHne — 3To 04HO U3 OCHOBHbIX HamnpaBneHnii B Npodunak-
TUKe 1 paHHen anarHocTtrke paka COP nyTem onpefeneHna aTMNUYHbIX KNeTok. B Teue-
HWe nocnefHuX NeT naeT COBEPLUEHCTBOBaAHNE NHCTPYMEHTOB U METOAMKMN 1CCeoBa-
HUA LUTONOrMYECKNX Ma3KoB, U3yyeHne natoreHe3a 1 pa3BUTUA OMyX0JIeBbIX U HEOMYXO-
NeBbIX MPOLIECCOB, CO3AaHNe U BHeApPeHWE CKPMHMHIOBbIX Nporpamm [12].

OcHoBHas 3afjlaya LMTONOrM4YecKoro ncciefoBaHna — obHapyXeHne nepexoaHbIxX No-
pakeHun LSIL (gucnnasma 1-n ctenenn) n HSIL (aucnnasua 2-n n 3-n ctenenun). Hecmotpa
Ha TO 4TO 0K0J10 95% LSIL perpeccupytot, 5% nopaxeHun MmoryT nporpeccuposatb B HSIL
W/nnv B HBa3MBHbIN pak [13].

M3BeCTHO, UTO NPU LUTONOrMYECKOM CKPUHUHIE OKOMo 20% NOXHOOTPULATENbHbIX
pe3ynbTaToB NOTEHLMaNbHO CBA3aHbl C TUMOM MUCMOMb3yeMbIX MHCTPYMEHTOB B 3aBUCHMMO-
CTr oT GOpPMbI 1 MaTepuasia U3roToBsIEHMA, KOTOPbIE Pa3NYaloTCcA No CNOCOBHOCTU Co-
6UpaTb N NEPeHOCUTb Ha CTEKNO pPa3finyHble TUMbl KneTok [14]. HeobxoanmMo yumnTtbiBath,
YTO AonyLLeHHble NPU NPOBeAeHNY CKPUHMHIA OLINOKY, CBA3aHHble C HeafleKBaTHOCTbIO
Nony4YeHHOro LMTONIOrMYeCcKoro MaTepuana, 1 onbKm MHTeprnpeTauum LMTONoOrMyeckon
KapTyHbI BNeKyT 3a cobon nnbo nanviHee obcnepgoBaHune, nMbo NponyLeHHbIN pak. Mo-
3TOMY MOUCK M NMUKBMAALMA «CabblX MECT» B AUArHOCTUKE — KpaliHe BaXHble 3aflaun op-
raHM3auum LUTONOrMYeCKoro CKPUHMHra.

Mpo6nema BbISBNEHNA PaHHKX NPU3HAKOB 3/10KaYeCTBEHHOWN TpaHCpopmaLmnm snuTe-
nna COP eule faneka oT CBOEro pelleHus, YTo COCTaBNAET NpeaMeT NPOBOAUMbIX HaMK
nccnenoBaHui.

OtcytcTtBMe B Pecnybnuke benapycb LUTOLLETKM CTOMATONOMMYECKON yKa3biBaeT Ha
NpUoOpUTETHOE HamnpaBeJieHue Mo ee pa3paboTKe 1 NPOMBbILLIEHHOMY BbIMYCKY YCTPOCTBA
ONA B3ATUA LUTONIOMMYECKOro MaTepurana C NoOBEPXHOCTM CIM3UCTON 060MI0UKM pTa.

Takum obpa3om, cyLecTByeT peanbHas BO3MOXHOCTb ANA CHUKeHUA 3aboneBaemo-
CTW 1 cMepTHOCTK OT paka COP nyTem ynyJlueHWA LUTONOMMYeCKON AUarHOCTMKM ANA Bbl-
asneHuA LSIL kak paHHero npusHaka 3T npu M3COP.

B LIEJTb NCCJIEOOBAHUA

OueHunTb 3bdEKTUBHOCTb YCTPONCTBA ANA B3ATUA LUTONOMMYECKOro Matepuana c no-
BEPXHOCTW CN3MNCTON 060N0UKM pTa (LUTOLLETKN CTOMATONIOrMYECKON) ANA BbiABIEHNUA
WHTpasnuTennanbHbiX NOpa)KeHUn MeTOAOM ANarHOCTUKN npefonyxonesbix 3abonesa-
HUIN CAN3NCTON 060NOUKM pTa.
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B MATEPWAJIbl U METO/bI

PeTpocnekTrBHblE U NPOCMEKTUBHbIE NCCIeAOBAHNA KIIMHUYECKMX OaHHbIX U 3a60p
MaTepuana (LMTONOrMYecKoro 1 rmcToNorMyeckoro) oT NaumeHToB 3a nepuog ¢ 2013 no
2024 r. BKIIOUUTENBHO OCYLLECTBANCA Ha 6a3e yupexaeHusa 3qpaBooxpaHeHuns «Bute6-
CKUN 0611aCTHOM KIMHUYECKNIA CTOMATONOMMYECKIMIA LLIEHTP» C yYacTreM 3aBefyioLLero oT-
JeneHus xmpyprudeckon ctomatonorum M.I. XurankuHa.

MNpoBegeHo ob6cnepoBaHne 407 nauueHToB B Bo3pacte oT 18 go 84 net, U3 Hux
229 (56,3%) xeHwuH 1 178 (43,7%) my>kunH c nenkonnakuenr COP (JICOP).

KpuTepun BKnOUYEHNA N NCKNIOYEHUA
Kputepnmn BKMOYEHNA 1 UCKTIOYEHWA MALMEHTOB M3 UCC/Ie0BaHWA NPUBEAEHbI B
Tabn. 1.

OnucaHne meToAa AMArHOCTUKMW MpegonyxoneBbix 3aboneBaHuit cnusmncrom
060104KM pTa
1. B3ATme ymTonornyeckoro maska c nosepxHoct COP.

B ncxogHOM COCTOAHMUN LIMTOLLETKY BBOAUM PaboUuMM KOHLIOM B NOSIOCTb pTa U, yaep-
XVBas MHCTPYMEHT 3a fiepXKaTesib, B 0651aCTV MOpaXxeHus BbiNoNHANN 2—-4 ob6opoTa pabo-
yen YacCTblo UHCTPYMEHTA B Pa3Hble CTOPOHbI.

2. lMepeHoc cobpaHHOro maTepuasna Ha NpeaMeTHOe CTeKIO.

MNMepeHoc cobpaHHOro MaTepuana Ha NpPeaMeTHOe CTEKNIO OCYLLEeCTBAANN 3a CYET COo-
BepLUeHNA BpallaTenbHbIX U NOCTyNaTeNbHbIX ABMXKEHUI pabouell YacTbio YCTPOMCTBA
Nno NOBepXHOCTW MNPeAMETHOro cTekna. Ha npeagmeTHoe CTeKNo maTepuan € LUMTOLWETKN
nepeHoOCUNN C Kpasa CTekna, NPOTMUBOMONIOKHOMO OT MapKuUpoBKu. [pu atom 20% cTek-
na OCTaBNANU ANA MapKUPOBKMK, Ha OCTaBLUENCA MOBEPXHOCTA LINTOLETKY NpoKaTbliBanu
paBHOMEpPHO, He fonycKas 3ur3aros, 6e3 HaXuma A1 nonayyeHrs TOHKOro paBHOMEpPHO-
ro maska. [lpenapat noacylwmBany npy KOMHaTHOW TeMnepaTtype, nocsie Yero matepuan
CTaHOBMJICA NPUrOAHbBIM K OKPaLLVBaHMNIO I MUKPOCKOMNYECKOMY LIMTONOrMYEeCKOMY aHa-
nu3y. Matepuran JOCTaBAANM B LUTONOrMYeCKyto labopaTtoputo He no3gHee 3 fHel co AHA
B3ATUA Ma3Ka.

3. Yuert pesynbratos.

MNocne okpalwrBaHUA LWTONOMMYECKOro matepuana Ha NnpegMeTHOM CTeKne oueHu-
Banum ero kauyectBo. OLeHKy KauyecTBa B3ATWA LMTONOMMYECKOro matepuana ¢ nosepx-
HocTn COP un ero aHanm3 NpoBOAWAM C NCMOJNIb30BAaHNEM CBETOBOIO MMKPOCKOMA Npu

Ta6bnuuya 1

KpuTtepun BKNoUeHUA 1 NCKNIOYEHNA NaLMeHTOB 13 NccieaoBaHnA
Table 1

Criteria for inclusion/exclusion of patients in the study

KpuTepun BKnoueHus KpuTepun ucknioueHmns

OTKa3 nauyeHTa oT UcciefoBaHuA.

BospacTt naymeHnTos go 18 ner.

BepeMeHHOCTb Unu nakTauma (KeHLMHBbI).

MeanuMHCKNIA NN NCMXNMATPUYECKNI PUCK, HAapYLUIAIOLWWIA NonyYeHne

MHdopmmpoBaHHoe cornacne
NaymneHTOB AsIsi MPOBEAEHMS UC-

cnepoBaHuA.
nHdOopMaLmn OT NaumeHTa.
Bospacr ot 18 net v crapwe. Hanunune octporo MHGEKUMOHHOIo NpoLecca YentoCTHO-TMLEBON
Hanuune JICOP P P
obnacTu.
MocTtnyyeBon MyKko3nT
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yBenuyeHun X100, %200, x400, x1000. YaoBneTBOpMTENbHbIN ONA OLEHKN Ma3oK Xa-
paKkTepmM30oBanca Hann4yMem XopoLLO BU3Yyanu3npyemblx NAOCKNX KneTok anutenma COP
B Ma3ke. HemHpopMaT/BHbBIM cunTanca mMasokK, B KOTOPOM Oblfio Manio KNeToK MiIoCKoro
3NUTENNA, MaTepmran 3aHUman meHee 10% NOBEPXHOCTM NPeAMETHOrO cTekna, bonee 75%
KNeToYHOro cocTtasa Obl10 NMM3MPOBAHO UMM OH NJIOXO NpocMaTpuBanca (npeobnagan fe-
TPUT, NENKOLMWTbI, KTONCTbIA» Ma30K). Ha OCHOBe LINTONOrMyeckom OLeHKN KNeTokK agenanu
3aK/oYeHmne o xapakTepe npotuecca.

[na onpepeneHuAa agepHo-uuTonaasMaTmyeckoro cootHowenuna (ALO) sbluncnanm
OTHOLUEeHWe NyoWaamn Agpa K niowaam umtonnasmbl (MKm?).

Ona mopdomeTpuyeckoro wuccnegoBaHna MuKponpenapaTbl ¢doTorpadpupoBanu
B 5 nonaAx 3peHna (06vekTnB 40) ¢ paspelueHrem 2592 Ha 1944 nuKkcena npu NomoLm
MUKpockona Axiostar 40 n unpposoi kamepbl Canon Power Shot A95.

B poTopenakTope Adobe Photoshop CS 10.0 npu nomoLum MHCTpymeHTa «color range»
BbIAENANY rpaHuLbl AAPa 1 LUTOMMa3Mbl, @ OKpyKatoLwmin GOH yaananm npy noMoLm UH-
CTpyMeHTa «magic wand».

Ona storo B nporpamme Imagel1.51j8 (Wayne Rasband, National Institutes of Health,
CLLA) Ha n3o6paxeHunax ciiyyanHbix nonen 3peHus (bopmat JPEG, pasmep nsobparkeHus
1360x1024 nukcenei), NONy4YeHHbIX NPY YyBENNYEHUN 06beKTUBA MUKpOCKona 20X, Bpyu-
HYI0 C MOMOLLbIO MbILIM O6BOANNN KaXIyH0 KNETKy, UCKNoYan AByAAepHble 1 Te KNeTKU,
Kpas KOTOpbIX COMprKacanuch C rpaHuLamm n3obpaxeHus. 3aTem B TEX Xe KneTkax 06Bo-
avnun agpa. AHanusnposanu ot 30 go 60 kneTok. [Nporpamma aBTOMaTUYECKU PacCUUTbI-
Bana nnowaam NpoeKkummn KneTkn n agpa.

B PE3YJIbTAThHI

OnucaHue YCTPONCTBa ANA B3ATUA LLUTONOrMYECKOro marepuana c NoBepxXHOCTN
CNN3nCTON 060/104KIN pTa (LIMTOLLETKN CTOMaTONOrM4YecKoii)

MpoToTNoM nNpeasiaraeMol NonesHon mogenu Asunca 30HA «KOHOHa» LuToWeTKa
Ne 1. Mpwu coBepLueHNN BpaLLaTeNbHbIX ABVXXEHWI paboyeit YacTbio MHCTPYMEeHTa No Ciu-
31cTo 060N0UKe, KNETKN 330€PXKUBAIOTCA B MPOMEXKYTKaX MeXIy WeTUHKaMM 1 TeM ca-
MbIM OCTalOTCA Ha paboueit YacTn yCTPONCTBa.

HepoctaTkom npoToTuna ABAAETCA TO, YTO UHCTPYMEHT NpeAHa3HayeH Ansa rmHeKono-
rMYeckom NPakTUKK 1 umeeT OONbLUYIO ANIVHY AepKaTens, YTo CHUXKaeT yao6CTBO Nosb-
30BaHUA MHCTPYMEHTOM, NOBbLILLIAET BEPOATHOCTb MOTEPU UM 3arpA3HEHUsA LUTonornye-
CKOro maTtepuana C pUCcKom NonyyeHnsa HeBEPHbIX Pe3ynbTaToB.

MNMostomy Hamu 6bla NocTaBneHa 3afayYa — Co3AaTb NPocToe N yaobHoe yCTPoNCcTBO
anA 3abopa UMTONOrMYeCcKoro Matepurana Cm3ncTon 060104KKM pTa, NO3BOSIAIOLLETO NPO-
BOANTb 3GbEKTUBHYIO MAarHOCTMKY KneTouHow atunum COP.

Pa3paboTaHoO yCTPOWCTBO Af1A B3ATUA LUTONIOMMYECKOro mMatepmana C NoBepxHOCTU
CNN3nCTON 060M1I0UKM PTa (UUTOLLETKA CTOMAaTonornyeckas). O6wwmin BMA LMTOLETKN CTO-
MaTOJIOrMYECKOI COCTOUT 13 pabouein YacTh (LUMTOLLETKIM) 1 AepKaTens, AJIMHa KOTOpOro
cocTtaBnseT 4 anvHbl paboyen yactu ana 6onee ynobHom paboTbl ¢ HUM. Ha KoHuUe pabo-
yel YacCTy HaHeceHbl NoiMaMuAHble WEeTMHKKW, NpefHa3HayeHHble Ana cbopa u yaepxa-
HUA LUTONIOrMYECKOro MaTepuana.

[JepaTtenb BbIMOMHEH B BUAE YAJIMHEHHOIO CTEPXKHSA, K OHOMY U3 KOHLIOB KOTOPO-
ro KOHLEHTPUYHO NpUcoeamnHeHa paboyan yacTb B BMAE LWETKM ASInMHOM oT 15 o 20 mm
KOHMYecKkoln Gbopmbl C yMeHbLLEeHEeM ArameTpa oT 7...7,5 MM y ocHOBaHuA Ao 3...5,4 mm
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Puc. 1. YcTpoiicTBO AnA B3ATUA LLUTONOINMYECKOro MaTepumana c NoBepXHOCTU CIN3UCTON 060/104KHM pTa:
1 - paboyas yacTb; 2 - gepxatenb

Fig. 1. Device for taking cytological material from the surface of the oral mucosa: 1 - working part; 2 -
holder

Ha KoHLe eTkKn. Pabouasa yacTb BKtoUana npumepHo 600 rmbKnx nonMaMmaHbIX LWeTu-
HOK AnameTpom okono 0,06 MM C »KeCTKOCTbIO, XapaKTepusyemon KacaTenbHbIM Mogynem
ynpyroctu 630000£260000 psi (4,3%1,8 IT1a).

CpaBHUTeNbHbI aHaNn3 penpe3eHTaTUBHOCTA Ma3KOB, MOMYYEeHHbIX C UCNOJb-
30BaHuem paspaboTaHHO LUTOLETKMN

[na yctaHOBNEHWA 3aBUCUMOCTY MEXJY KPaTHOCTbIO BbIMOMHEHNA LINTONIOrMYECKOro
nccnegoBaHusA B npotiecce obyyeHns 1o NonyyYeHna KaueCTBEHHOMO KNeToYHoro obpasua
B MCCniejoBaHve Obiny BKIOUEHbI CTYAeHTbl 2-r0 Kypca CTOMaToNormyeckoro GpakynbreTa,
obyuatowmeca Ha kadefpe obLen 1 opTonegnyeckon ctomatonorum ¢ Kypcom OMNKnllK
BIMY. Bce ctypeHTbl umenu 3goposyto COP, 6binu conoctaBumbl no nony u Bospacty. CTy-
[eHTbl 3abrpann matepuan apyr y gpyra. Bcero B nccnegosaHue BktoueHo 64 CTyfeHTa,
KoTopble 6binn pasfeneHbl Ha 2 rpynnbl (Tabn. 2).

3abop UMTONOrMYECKOro MaTepuana oCyLLeCcTBAAAN C UCMOSIb30BaHeM pa3paboTaH-
HOW HaMU LMTOLLETKM U NPeMETHOrO CTeKNa C aAre3nBHbIM NOKpbITMeM. [epen npose-
[eHVeM NCCNefoBaHNN KaXabl UCMONHUTENb Nnonyyan UHGOPMaLMOHHbIe MaTepuarsbl
no metoauke 3abopa uutonornyeckoro matepuana COP. [1nsa Bcex nccnepgosateneii npo-
BOAMIN AEMOHCTPALMI0 MeTOAMKM 3abopa LUTONOrMYeCckoro Matepuana, HaHeceH1s ero
Ha NpeaMeTHOEe CTeK0, OKPaLLMBaHWSA, aHanr3a Nosly4YeHHOro MaTepuasna C UCnosib30Ba-
HMem CBETOBOro MUKpockona. CTyaeHTaM pasbACHANN KpUTepun HerHbOopMaTUBHOCTU
LMUTONOrMYeckoro Maska. Masok cumtanm HemHGOpPMaTUBHBIM NPUY HECOOTBETCTBUM XOTA
6bl OIHOMY KpUTEPUIO 13 NPeACTaBNEHHbIX B Tabn. 3.

AHann3 UWTONOIMYECKMX MA3KOB, MOMYyYEHHbIX CTYAEHTaMU WCCAegyembix rpynm,
BbIAIBUJI CYLLECTBEHHblE Pa3nMunA B KX penpeseHTaTUBHOCTU (Tabn. 2), Ha OCHOBa-
HUWM Yero Hamm ObiNo caenaHo 2 BbiBofa: 1) CTyAeHTbl, KOTOPble OCYLIEeCTBAAIT 3abop

Ta6nuua 2

Tpynnbl cTyAeHTOB, Npon3BoOAALLMX 3a60p LLUTONOrNYECKOro MaTepuana
Table 2

Groups of students who collect cytological material

1-a rpynna (n=32) 2-arpynna (n=32)
CTyAeHTbl, NPOV3BOAALLME CAMOCTOATENIbHO BCE 3Tanbl: 3a60p Lu-
TONOMMYECKOro MaTepuana, OKpacky MaskoB U MUKPOCKOMUYECKYIO
OLIeHKY MX KayecTBa

CTyAeHTbl, Npou3BoAALLME TONBbKO 3a-
60p LMTONOrMYECKOro MaTepuana
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Ta6bnuua 3
Penpegeuramsuoctb LMTONOrMYeCcKOro masKa B 3aBMCMMOCTH OT KpaTHOCTU 3a6opa cTyaeHTammn
Table 3
Representativeness of cytological smear depending on the number of their sampling by student
. 1-113a6op 2-i1 3a6op 3-i1 3a6op 4-ih 3a6op
52:'::'3““ PENpeseHTaTie- | o rpynnbi Ne rpynnbi Ne rpynnbi Ne rpynnbi
1 2 1 2 1 2 1 2
Martepuan pacnpepeneH 5 6 15 9 30 25 32 31

PaBHOMEPHbIM TOHKMM cioeM | (15%) (18%) (48%) (28%) | (94%) (78%) (100%) | (97%)

B MaTepunane B ,OCTaTOYHOM
Konn4yecTse NpUCyTCTBYIOT
KNeTKN MJIOCKOro sanutenna

8 7 19 17 32 28 32 32
(25%) | (22%) | (59%) | (53%) |(100%) |(88%) |(100%) |(100%)

OTCyTCTBYIOT ABNEHWA Nn3Mca
(pa3pyLueHus), cmopLiMBaHNA
KNneToK

6 16 8 30 24 32 32
(18%) (18%) (50%) (26%) | (94%) (75%) | (100%) | (100%)

[e)}

5 6 15 8 30 24 32 31

WropmaTusHbie maski (15%) | (18%) | (48%) | (26%) |(94%) | (75%) | (100%) |(97%)

LUNTOJSIOrMYECKOro Mmatepmnaina, OKpacky Ma3koB N MUKPOCKOMNYECKYIO OLEHKY NX Kaye-
CTBa, O6yLIaPOTCF| 6bICTpee,' 2) pna O6y‘4€HI/IF| meTony 3a6opa UnToNIornyeCcKoro matepmuana
[OCTaTOYHO BbINOMHUTbL 4 Ma3Ka.

CpaBHUTeNbHaA XapaKTepucTKa penpe3eHTaTUBHOCTY Ma3KoB, MOJIyYeHHbIX C
MNCNonb30BaHNEM Pa3fINYHbIX MIHCTPYMEHTOB

A oueHKU penpe3eHTaTMBHOCTN Ma3KOoB, MOMyYeHHbIX C UCMOMb30BaHeM pa3pabo-
TaHHOW MOZENM UUTOLLETKM, NPOBEAEH CPABHUTENbHBIA aHANM3 KayecTBa LUTOMOrnYe-
CKOro matepuana, Mosly4eHHOro pasfIMYHbIMN MHCTPYMEHTaMM Y CTYAEHTOB (n=32), KOTo-
pbiM faBanv BO3MOXHOCTb 3abpaTb LUTONOrMYECKUin MaTepran KaxkablM MHCTPYMEHTOM
no 4 pasa v MHTEPMNPETUPOBATD.

Liutonornuecknii matepuan nonyyanu C UCNonb3oBaHMeM 4 TUMOB WUHCTPYMEHTOB:
1 - WnaTeNnb CTOMATONOIrMYeCKniA, 2 — NpeaMeTHOE CTeKNo, 3 — 30HA «KOHOHa» LMToLleTKa
Ne 1, 4 — yCTPOMCTBO ANA B3ATUA LUTONIOMMUYECKOro MaTeprana C NoOBEPXHOCTU CAIN3NCTON
0605104KM pTa (UMTOLETKA CTOMaTOMIOrMYecKas), pa3paboTaHHaA Hamu.

3abop maTepurana CTyAeHTbl OCYLLeCTBAANN APYr Y ApYyra OOHUM 13 4 UHCTPYMEHTOB
OAWH pa3 B Hefento (KaXablil pa3 HOBbIM), TO eCTb UCCIeAoBaHME ANWOCh Ha NPOTAXKe-
HUN 4 3aHATUIA.

Mpwu cpaBHeHMM pe3ynbTaToB 3abopa LUTONOrMYeCcKoro Mateprana yCTaHOBNEHO, YTO
NCMNonb30oBaHUe pa3paboTaHHOM HaMU LMTOLLETKN 1 NPeAMETHOrO CTeKSIa C aAre3nBHbIM
NoKpbITUEM ABNAETCA Hanbonee BbICOKOMHGOPMATUBHBIM METOAOM MONYYEHUA KNETOu-
HOro MaTepwuana, YTo No3BONiAeT PeKOMEHOBaTb ero Kak MHCTPYMEHT CKPUHWUHIa AnA
pPaHHen 4MarHOCTUKM NaTtonormyecknx nameHeHnn anutenna COP n gucnaHcepHoro Ha-
6noaeHva naymueHTos (Tadn. 4).

Ma3zKu, nonyyeHHble NpyY NOMOLUM WNaTensa U NPeAMETHOro CTeKNa, XapakTepu3osa-
NNCb HeJOCTaTOUYHbIM ANIA ANArHOCTUKN KONMYECTBOM KNEeTOK, HeY[OoBNeTBOPUTENbHOW
3alMToN MaTepurana Npu obpaboTKe, KNETKN NOBpPEXAAIOTCA, cMopLmBatoTca. Matepuan,
B3ATbIA NPU NOMOLM NPEAMETHOIO CTEK/IA, COAEPXKUT TONIbKO MOBEPXHOCTHbIE KNETKM,
yero He xBaTaeT AN1a NOJIHOro aHaNM3a MaskKa.
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Ta6bnuua 4

CpaBHMTeNbHbBII aHaNIU3 KayecTBa LUTONOrM4eCcKoro Matepumana npu nony4eHnn MasKkos pasnnyHbIMu
MHCTpYyMeHTamu (n=32)

Table 4

Comparative analysis of the quality of cytological material when obtaining smears with different
instruments (n=32)

. N® nHcTpymeHTa
Kputepuii penpeseHTaTUBHOCTN
1 2 3 4
Martepuan pacnpeneneH paBHOMEPHbIM TOHKUM CJIOeM 20 16 29 32
pua pacnpeAeneH p P (63%) (50%) (91%) (100%)
B mMaTepmane B OCTaTOYHOM KONMYeECTBE NPUCYTCTBYIOT | 23 1 31 32
KNEeTKMN MNJIOCKOro anuTenms (72%) (55%) (97%) (100%)
OTCYTCTBYIOT ABNEHUA NIM3MCa (pa3pyLueHns), cMoplymuBa- | 24 25 32 32
HUA KNeTok (75%) (78%) (100%) (100%)
20 16 29 32
0
MHbopmaTreHble maskm (%) (63%) (50%) (91%) (100%)
Ta6bnuuya 5
Pe3synbTaTbl aHKETUPOBAHWUA NALIEHTOB U CTYAEHTOB-CTOMaTO/I0roB
Table 5
Results of the questionnaire of patients and dental students
OueHnBaeMbil Napa- w MpepmeTHoE 3oHpa «KOHOHa» UnTO- LinTowerka cromarto-
narenb
meTp cTekno werka N2 1 norunyeckKkas
Ypob6cTtBo npu 3abope 25 15 25 32
maTepuana, n (%) (78%) (47%) (78%) (100%)
MpocToTa 06yueHus, n 23 20 25 32
(%) (72%) (63%) (78%) (100%)

[nAa oueHKM yao6CTBa UCMOSIb30BaHKA 1 NPOCTOTbl 06YUEHMS B3ATUIO MAa3KOB TEMU XKe
UeTbIPbMSA MHCTPYMEHTaMu ObIfio MPOBEAEHO aHKeTUPOBaHKe 32 CTYAEeHTOB-CTOMATOJO-
ros (Ta6n. 5).

Kak BMAHO 13 Tabnuubl, yCTPOMCTBO ANs B3ATUA LMTONOMMUYECKOro MaTtepmuana c no-
BEPXHOCTW CIU3UCTON 060MI0UKM pTa (UMTOLLETKA CTOMATONIOMMUYeCKas) XapakTepr3oBa-
nocb HanbonbLWM YA06CTBOM MpK 3abope maTepuana.

OueHKa 3¢pPeKTUBHOCTN ANArHOCTUKUN MOCKOK/IETOYHbIX VHTpasnutennaib-
HbIX MOPaXeHuil HN3KOI CTeneHV NPU UCMONb30BaHUN pa3paboTaHHOI LINTOLLETKN
CTOMaToNIOrn4ecKom

ObPeKTUBHOCTb LUTONOTMYECKON AnarHocTukm gucnnasum snutenna COP y naunen-
TOB OL|eHVBaNM Ha OCHOBaHUW MMCTONOTMYECKON BepudUKaLMN NNOCKOKIETOUHbIX WH-
TpasnNuUTeNManbHbIX MOPaXXeHWI HU3KOW CTeneHu (Tabn. 6):

B BbiAAB/IEHA LUTONOIMYECKM M NMOATBEPKAEHA TMCTONOTMYECKM, pe3ynbraTbl CUMTanm

WUCTUHHO nonoxutenbHbimu (UM);

B BbiAABSIEHA LUTONOTNYECKM, HO He NMOATBEPKAEHA MMCTONOrMYEeCKN, pe3ynbTaTbl cumTa-

N noXxHononoXxutenbHbiMu (J111);

B BbiAAB/IEHA LUTONOTMYECKM U HE MOATBEPKAEHA TMCTONOrMYECKHN, pesynbTaTbl cCUMTanm

WCTUHHO oTpuuatenbHbimu (MO);

B BbiAAB/IEHA LMTONOMMYECKUN, HO NMOATBEPXKAEHA MMCTONOMMYEeCKW, pe3ynbTaTbl cCUMTanm
noxHooTpuuatenbHbimn (J10).
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Ta6bnuuya 6

Kputepun oueHkmn 3¢ppeKTUBHOCTM LLUTONOrMYECKOIl ANarHoCcTUKN ancnnasmm snutenus COP

y NauyneHToB

Table 6

Criteria for assessing the effectiveness of cytological diagnosis of epithelial dysplasia in patients with OM

LinTonornyeckas gnarHoctuka lNicTonornyeckas gnarHocTmKa
WcTHHO nonoxutenbHble + +
JloxxHoOTpMLUaTenbHble - +

Ha ocHOBaHWM COOTHOLIEHMA BbllleyKa3aHHbIX KpUTepueB OLeHUBaNN AnarHoctmye-
CKYI0 YyBCTBUTENIBHOCTb TecTa pa3paboTaHHOro MeTofa ANArHOCTUKN NPefonyxoneBbixX
3aboneBaHunn COP ¢ ucnonb3oBaHneM pa3paboTaHHO MOAENW LIUTOLETKN.

JuarHocTmyeckyto YyBCTBMTENbHOCTB TecTa ([4) — cnocobHocTb TecTa BbiABUTL LSIL Y
MauMeHTOB — paccumTbiBany no dopmyne:

A4 =W1n: (1N +10) x 100%.

Pe3ynbTtatbl BbluMCNeHNA KO3GPULMEHTOB AUArHOCTUYECKON YyBCTBUTENIbBHOCTU U
cneundryHocT Metoda anarHocTrkm M3COP ana LSIL (81,6% 1 97,1% COOTBETCTBEHHO) C
MCMOJIb30BaHNeM pa3paboTaHHON LUTOLETKY NpefcTaBNeHbl B Tabn. 7.

Cnenyet OTMETUTb, YTO NPU NPOBEAEHNN LIUTONOIMMYECKOro NCCnefoBaHNAa C NOBepX-
HocTn COP nauuneHToB ¢ MN3COP NoXKHONONOXNUTENbHbIX PE3Y/IbTaTOB NPaKTUUYECKM He Ha-
651101aN0Ch, UTO U OMPELENINI0 BbICOKYIO ANArHOCTUYECKYIO CeLndUYHOCTb TecTa.

Pe3ynbTaThl LUTONOrMYECKOW AMArHOCTMKM MO3BOJIIN HaM BbIBUTb Mopdosiormye-
CKre npusHaku LSIL Ha KneToYHOM YpOBHeE: yBeNUYEHNe KNeToK B pa3Mmepe; U3MeHeHune
¢dbopmbl 1 NONMMOPPU3M KNETOUHDBIX 351IeMeHTOB; yBennyeHue fLlO; Ha ypoBHe sgpa: yBe-
NMYeHrie pasmepa, NoMMOpPPU3M, 6yrpucToCTb, HEPABHOMEPHBIN PUCYHOK XPOMATUHA,
HEPOBHOCTb KOHTYPOB, runepxpomusa (puc. 2).

Jlornctnyeckun perpeccrMoHHbI aHanm3 nokasasn, yuto BenuumHa AUO snutenu-
OLMTOB, HECOMHEHHO, ABMAETCA HAAEKHbIM [AMArHOCTUYECKMM MPU3HAKOM Hanu-
una snutenvanbHoro paka COP: Mcnonb3ya MOCTPOEHHYI0 PEerpeccroHHy0 MOAenb
p=1/(1-e-Y), rge e - uncno diinepa (0OCHOBaHKe HaTypasibHOro norapuoma =2,718),
Y = 53,99 x ALO - 6,08, p — BepoAaTHOCTb pa3BuTua paka COP in situ, usmepaemas B go-
nax eguHuubl (ot 0,0 go 1,0), MOXXHO AMArHOCTUPOBATb HaNMYMe NCKOMOW NaTONOrmn C
UyBCTBUTENbHOCTbIO 93,4% 1 cneumduyHoOCTbIO 94,4%, NpU AUArHOCTUYECKON 3bPeKTrB-
HocTn mogenun 93,9%, 4To ABNAETCA OTANYHbIMU NOKa3aTenAaMM ANA BCNOMOraTesbHbIX

Ta6bnuua 7

Pacuet gnarHocTnyecKko YyBCcTBUTENbHOCTN MeToAa anarHoctukiu NM3COP c ncnonbsoBaHnem
LUTOLLETKN CTOMaTO/IOrM4YecKom y nauneHTos c LSIL

Table 7

Calculation of the diagnostic sensitivity of the PDOM diagnosis method using a dental cytoscreener
in patients with LSIL

LiuTonornueckas guarHocTuka
McTonornyeckas guarHocTuka Ad,%

un, a6e. N0, a6c¢.
Hanwnuue LSIL, n=38 31 7 81,6
«CtomaTonorua dctetuka MiHHoBauun», 2025, Tom 9, Ne 3 303

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




I PEKTUBHOCTb CMOSb30BaHMA LNTOLETKIN CTOMATONOMMYECKO NN BbIIBAEHWSA MHTPA3NMTENNANbHbIX
NopaXXeHu MeTOLOM ANArHOCTVKM NPefoNyXo/eBblX 3a60NeBaHN CNM3UCTON 0GONOUKM pTa

1 /

T 5

/

Puc. 2. MnockokneTo4Has BHyTpUaNMTENManbHas Heonnasua HU3Kom cteneHn. Knetkm co cna6bim
ANcKapuosom: 1 - AApo yBenu4yeHo B pasMepax, € yyacTKaMu KOHZileHCaLMm XxpomaTnHa Knetka
NPOMEXKYTOYHOr0 TUNa; 2 - KNleTKa NOBEPXHOCTHOTO CNoA; 3 — KNeTKa NPOoMeXyTo4YHoro Tmna. Okpacka
remaToKCU/INHOM N 303MHOM, yBennyeHune x400

Fig. 2. Low-grade squamous intraepithelial neoplasia. Cells with mild dyskaryosis: 1 - nucleus enlarged,
with areas of chromatin condensation, intermediate-type cell; 2 - surface-layer cell; 3 - intermediate-
type cell. Hematoxylin and eosin stain, increase x400

OMarHoCcTnyecknx TectoB. NocTpoeHHaa nornmcTnyeckas perpeccMoHHas mogesb ABnA-
€TCA CTaTUCTMYECKM BbICOKO 3Hauumon (p<0,0001), npn 3TOM YpOBEHb CTaTUCTUYECKOW
3HaummocTu nokasatensa ALO n KOHCTaHTbl ypaBHeHMA B paMKax mogenu Takxe <0,0001.
MosTomy B KauecTBe OCHOBHOIO MOP$ON0OrMyYeckoro Kputepmsa ansa LUTONOrMyeckoro nc-
cnepoBaHua mbl Bbibpanu ALIO. Ana onpegenermna ALO BbIMMCIANN OTHOLLIEHVE Nlowaamn
Agpa K naowaan umtonnasmbl.

Aauo
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80 YyscTBUTENBHOCTD: 81,6
CneuyunduryHocTb: 97,2
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Puc. 3. ROC-aHanus ALO ana onpepenenuna LSIL metopom anarHoctnkm N3COP oTHOCUTENbHO
HOpManbHOro 3nuTenns

Fig. 3. ROC analysis of the NCC for determining LSIL by the PDOM diagnosis method relative to normal
epithelium
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Mbl He cTaBMAK 3agavy No onpepeneHunto cteneHn gucnnasmm anutenma COP, Tak Kak
Mbl pacCMaTpPrBaeM LIUTONOTMYECKMIA METOS B KAaUECTBE CKPUHWUHIOBOTO, MOC/E KOTOPOTO
cnepyet oba3aTeslbHOe rMCTONIOrMYeCcKoe NUcCiefoBaHne, NP KOTOPOM C YYETOM TMCTO-
APXUTEKTOHUKM OYara NopakeHuaA BbICTaBAAETCA CTENEHb AUCMIA3NN.

Mo pesynsratam guarHoctukm M3COP c ncnonb3oBaHmeM LMTOLLETKM CTOMATOMIOMNYe-
ckon 6bin npoepeH ROC-aHanm3 ALO anutennoLmMToB NauneHToB C OTCYTCTBUEM (N=36)
n Hannumem LSIL (n=38) n pakom COP (n=38).

OntnmanbHoe 3HaueHne AUO pna gmarHoctukm LSIL oTHOCMTENbHO HOpPManbHOro
snutenna coctasuno 0,13, npn A4 - 81,6% n AC — 97,2%, AUC - 0,948 (p<0,001) (punc. 3).

M3BecTHO, uTO yBenuueHve pas3mepa AApa U yMeHblleHne pa3mepa LMTonniasmbl
MOTYT BbI3blBaTb BOCMasieHNe, )eHCKMe FOPMOHbI (3CTPOreH 1 NporecTepoH), ankorosb,
KypeHue. OgHaKo 3TO He cuMTaeTcA KNeTouHoun atunuen [12-14], HO He NCKNYaeT ee.
Bo3morHO, ecniv Obl NpuY pacyeTe ANarHOCTUYECKUX MapaMeTPOB YUMTbIBASIUCh BCE LIUTO-
NornyecKkre NpusHaky MHTPaaNUTeNnanbHbIX NopaXxeHui, a He Tonbko ALO, To Toraa 6bl
OMarHoCTMYecKas YyBCTBUTENIbHOCTb METOla OKa3anach BblLle.

Takum obpas3om, NpeasioKeHHbIN MeToh ANArHOCTUKN C KOMMbIOTEPHLIM aHaNN30M
ALO saBnAeTcA NpocTbiM U 06BLEKTUBHBIM MOKa3aHWeM AS1A HamnpaBneHna nauueHTa Ha
6uoncuMo AnA rmcToNorMyeckoro UCCNeaoBaHNA C Lefblo NOATBEPXKAEHUA AuCniasnm
snutenua COP.

B Pecnybnuke benapycb BbINOAHATL OMONCUIO MOTYT TONBbKO Bpayn — CTOMAToONOru-
XVIPYpPru, 4To OrpaHuymnBaeT BO3MOXHOCTM Mopdonoruyeckoro nccnegosaHua COP na-
uneHToB. [TonyyeHHble HaMK AaHHbIe, a TakXe JaHHble nuTepaTypbl [15-17] ybegutenbHo
CBUAETENbCTBYIOT, UTO Bpayn-CTOMATONOMM 060 cneunanbHOCTH, B TOM Yuciie 1 CTy-
[eHTbl cToMaTonormyeckoro dakynbreTa, CNOCOOHbI KayeCcTBEHHO cobupaTb martepuman
LUTOLLETKOWN.

B BbIBO/bl

1. Pa3paboTaHO YCTPOWCTBO ANA B3ATWA LMTONOMMYECKOro MaTtepuana C MoBepxHo-
CTN C/IM3MCTON OBOMOYKM pTa (LUMTOWETKAa CTOMATONOrMyeckas), NpoBefeHbl ero
NPUEeMOYHble TEXHUUYECKNE, CAHUTAPHO-TUTMEHNYECKME U KIIVHUYECKME UCMbITaHuS,
rocygapcTBeHHasn perucrpaums B Pecnybnuke benapycb, opraH1M3oBaHO MPOMbILUSIEH-
HOe NPOV3BOACTBO.

2. CpaBHUTENbHbIN aHanM3 KayecTBa LMTONOrMYECKOro MaTepuasa, Nony4eHHoro ¢ Uc-
NoJSIb30BaHNEM LUTOLLETKN CTOMATOSIOMMYECKON U NepeHeceHHoro Ha npegmeTHoe
CTeK0, NoKasan, uto B 100% ciyyaeB mMasKu 6b1n1 MHPOPMATVBHBIMU, MaTepmran Gbin
pacnpegeneH paBHOMEPHbIM TOHKUM C/I0EM, a B MaTepuase B JOCTaTOYHOM Kosnue-
CTBE NPWCYTCTBOBAM KNETKM NIOCKOro SNUTENNA 1 OTCYTCTBOBANW ABNEHNA NM3Kca
(pa3pyLeHns), CMOPLYMBAHUA KIETOK.

3. Mopdonoruyeckoe nccnefoBaHve B3ATOro C NOBEPXHOCTU CM3UCTOR 06010UKM pTa
LUWUTONOMMYECKOro MaTtepuana C WUCMoNb30BaHWEM LWTOLETKM CTOMATOSIOrMYecKomn
METOAOM [AMAarHOCTUKM NpefornyxoneBbiX 3aboneBaHWin CIN3UCTON OBOMOYKM pTa
NO3BOMWIIO BbIABUTb LIUTONOMMYECKUE NPU3HAKU MHTPAsNUTENMANbHbIX NMOpaXKeHWi
cnaboii cTeneHu: yBennueHune KNneTok B pasmepe, n3MmeHeHvie Gpopmbl U MOMMopdusm
KNETOUHbIX 3/1IEMEHTOB, YBeNyeHne AAepPHO-LUTOMNIA3MaTUYECKOrO COOTHOLLEHNS,
yBenyeHne pasmepa, NoiMMopd1sm 1 runepxpommio aapa.
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4. Pa3paboTaH HeTpaBMaTUYHbIN METOA AUNArHOCTUKU NpeaonyxosieBbix 3aboneBaHui
CN3MCTON 060NOUKM PTa, BKIOUAIOLWMIA B3ATUE LIUTONOTMYECKOro Ma3ka C NoBepX-
HocTn COP pa3paboTaHHOW LUTOLETKON CTOMATONOrMYeCKON, MepeHoC cobpaHHOro
MaTepuana Ha npeiMeTHOe CTEKSIO, OKpalUMBaHMe N MUKPOCKOMUYECKUA LUTONOru-
YeCKMii KOMMNbIOTEPHBIN aHann3. IPPeKTVBHOCTb paHHEro BbIABEHMWA MIIOCKOKNETOY-
HbIX MHTPa3NuTenmanbHbIX U3MEHEHUIN HU3KOW CTeMNeHn C UCMOoMb30BaHNeM npegasio-
»eHHOro meTofa yKa3blBaeT Ha BbICOKYIO AMAarHOCTUYECKYI0 3HaYMMOCTb 3TOrO TecTa
no pesynbratam ROC-ananusa: 4 - 81,6% v C - 97,2% npun AUC - 0,948 (p<0,001).
MeToaunyeckasa NpocCToTa, felleBn3Ha, Hegoporre obopyaoBaHMe U peakTuBbl, 3¢-

bEKTUBHOCTb AMarHOCTUKK, BO3MOXHOCTb MCMONb30BaHUA pa3paboTaHHOro meToda Ha

BCEX YPOBHAX aMbynaToOpHOM CTOMaTONIOrMYecKor MOMOLLY, BKIOUAA PaioHHBbINA, MO3BO-

NAT PeKOMeH0BaTb ero AN LWMPOKOro NCMOoMb30BaHMA BpayamMmn-cTOMaTonoramu.

5. Pe3ynbTraTbl LUTONOMMYECKOrO UCCNIeOBaHWA CIyXaT NokKasaHmem K 6uoncmum n no-
cnepytoLemMy rucTonornyeckomy nccneqoBaHuio.
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Abstract

Introduction. Localization of a defect in the cervical region of the tooth requires special
attention of a specialist due to the high humidity of this area and the risk of bleeding
gums.

Purpose. The aim of this study was to analyze the quality evaluation of isolating the
working field and filling non-carious cervical lesion with light-cure composites.
Materials and methods. Research methods were consistent with indications for the
treatment of non-carious cervical lesion (abrasion and abfraction). The choice of means
and methods of treatment depends on these factors.

Results. An article describes an alternative method of isolating the gums with
polytetrafluoroethylene tape and filling the defect with a light-cure resin-based composite.
Performance assessment has been evaluated using optical systems and digital camera
photography.

Conclusion. Compliance with the techniques and stages of working with the material
allows us to provide high quality adhesion of the composite to tooth tissues and the
optical properties of restoration, characteristic of natural enamel

Keywords: light-cure resin-based composite, ormocer, non-carious cervical lesion,
aesthetic restoration
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V]HCTVITyT NnoBbllIEHNA KBaﬂI/Id)I/IKaLI,VII/I n nepenoaroToBkn Kagpos 3]paBOOXPaHEHNA
EenopyCCKoro rocygapcTtBeHHOro MeamnuynHCKOro yHMBepCcuTeTa, MuHCK, Benapbe
JcTeTnyeckoe pectaBpmpoBaHume 3yba

NPV HEKapno3HOM fedekTe B NpurLieeyHon obnacTu:
KITMHNYECKUIA Cyyaun

KOHGAMKT MHTEpeCoB: He 3asBeH.
BKnap aBTOPOB: aBTOPbI BHEC/IV PABHOLIEHHbI BKNaA B BbINOMHEHVE PaGOThl 1 HaNMcaHue cTaTbu.

MopaHa: 22.04.2025

MNpwuHaTa: 22.09.2025
KoHtakTbl: lutskaja@mail.ru

Pesiome

BeepeHue. Jlokanuzauna gedekrta B npuriLeeyHomn obnactn 3yba Tpebyet 0cob60oro BHY-
MaHUA cneymnanncTa B CUIy BbICOKOW BIaXKHOCTW JAHHOMO YYacTKa 1 JeCHbl.

Llenb. AHann3 KayecTBa NneyeHnsa gedekta HeKapro3HON Npupoabl B NpuaecHeBoln 06-
nacTu 3yba.

Marepwmanbl u metogbl. Bbibop meToga neueHnA 3aBUcen oT Ha3BaHHbIX GakTOpPoB. M130-
nupoBaHne paboyero Nosa ocyLecTBAANOCb C NOMOLLbIO TePpIOHOBO NIEHTDI.
Pe3synbraTbl. B cTaTbe onuvcaH anbTepHATMBHBIA CMOCO6 M30NMPOBaHMA AecHbl Tedno-
HOBOW NleHTON 1 NnombupoBaHuA gedekta GoToOTBEPKAAEMbIM KOMMNO3ULIMOHHBIM Ma-
Tepranom. OueHka 3¢pdeKTMBHOCTM PaboTbl Npom3BOAMAACh MPY MNOMOLLM ONTUYECKUX
cnuctem 1 GOTOoChEMKM LMPPOBOI KaMepoi.

3akntoueHue. CobnopeHne TEXHUKN U 3TanoB paboTbl NO3BOAAET 06ecneymnTb BbICOKOE
KauyecTBO agresnv KOMMNo3mTa K TKaHAM 3y6a 1 onTMYecKkme CBOWCTBa pecTaBpauuu, xa-
paKTepHble Af1a eCTeCTBEHHOMN SMasu.

KnioueBble cnoBa: $oTOOTBEPXKAAEMbIVI KOMMO3UT, OPMOKEP, HEKapUO3HOe NopaeHne
B NpULLIeeYHoi 0651acTu, SCTeTNYECKan pecTaBpaLua

B INTRODUCTION

The phrase "Aesthetic dentistry" has won recognition as a generally accepted branch of
medicine, as well as a practical solution for specialists and the general public. At the same
time, increased demands on the quality of restorations increase the doctor’s responsibility
for the work performed. The slightest errors and inaccuracies in reproducing the volume
and relief or light-color characteristics of the tooth in the constructions cause patient
dissatisfaction.

Knowledge of the anatomy and histology of the tooth allows specialists to develop
recommendations for the selection of materials and the subsequent modeling of aesthetic
restoration [1, 2].

Light curing materials are widely used in therapeutic dentistry due to their positive
properties: sufficient mechanical strength, good adhesion to enamel and dentin. The
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optical parameters of dental materials correspond to the tooth appearance [6, 7]. The
preparation of the cavity and filling with composite in the vast majority of cases carried
out in accordance with the indications, as well as instructions for use [5]. In this case, the
treatment of teeth with non-carious lesions requires increased attention, since the existing
features of the location of defect can make it difficult to comply with the prescribed rules
for performing manipulations [4, 8].

Therefore, localization in the cervical part contributes to increased humidity of the
walls of the formed cavity and a significant risk of bleeding gums. Therefore, an important
point when working with hydrophobic photopolymers is the high-quality isolation of the
work area from the ingress of biologic fluids (saliva, blood and gingival fluid).

Rubber dam (or dental dam) is the most important tool for isolation. In some cases,
in particular, when the patient refuses to use rubber dam (or dental dam), dentists use
a polytetrafluoroethylene tape to isolate sound teeth from aggressive agents getting
on them, whose positive properties are low friction coefficient, chemical inertness,
insolubility in water and in organic liquids [3]. The material can be stretched and adapted
to a complex surface. For dental purposes, a 0.2 mm thick tape is most suitable. Due to
its resistance to acids, the tape applied to protect adjacent teeth during etching of cavity
walls. The described technique can be applied in case of treatment of defects of the
gingival region of the tooth.

B PURPOSE

In accordance with the foregoing, the aim of this study was to analyze the quality
evaluation of isolating the working field and filling non-carious cervical lesion with light-
cure resin-based composites.

B MATERIALS AND METHODS

Research methods were consistent with indications for the treatment of non-carious
cervical lesion (abrasion and abfraction). The preparation was performed by diamond burs
with medium and fine grain size. Futurabond U (VOCO) used as an adhesive system. The
defect was filled with light-cure resin-based composite, which is a universal nanohybrid
restorative material of Amira Fusion range (VOCO) and which is indicated for filling
cavities of the I-V class when reconstructing of anterior teeth, shape and color correction
to improve aesthetics. Thanks to innovative technology, is nanohybrid characterized by
low polymerization shrinkage (1.25%) and stress compared to other filling composites.
High inertness ensures biocompatibility and color tone stability. Admira is universal
in application — it meets high requirements for anterior and posterior teeth; optimally
matched color scheme provides compatibility when working with several colors. Fluoride
varnish Bifluorid 12 used to cover restored teeth.

Isolation of the working field performed with polytetrafluoroethylene tape, which
allowed minimizing the negative impact of gingival fluid. In addition, the tape protected
adjacent teeth from acid gel and adhesive. Starting from the apex of the distal interdental
papilla along the marginal gingival border to the apex of the mesial papilla, the tape
gently pushes the instrument into the gingival sulcus (Fig. 1).
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Fig. 1. Gingival retraction and operative field isolation of the polytetrafluoroethylene tape

B RESULTS AND DISCUSSION

The results of the study are presented in a clinical case.

A non-carious cervical lesion localized in the subgingival region of the tooth crown 14
(class V). Dentin pigmentation is noted.

The patient refuses the application of rubber dam. He signed an informed consent to
the restoration of the tooth with composite material using polytetrafluoroethylene tape
as an insulating agent.

Filling of teeth with class V cavities includes the usual stages of working with
photopolymers, however, the increased humidity of the cervical region and the possibility
of bleeding gums should be taken into account.

Fig. 2. Preparation of tooth enamel with a diamond bur
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Planning the shape and topography requires special attention. It is necessary to
assess the severity of root deviation and gingival contour type in accordance with the
symmetrical and adjacent teeth. Based on odontoscopy, in this case, it is planned to
modeling a rounded gingival dome of the premolar without distal deviation.

The tooth mechanically cleaned with Clint fluoride-free paste and a brush rotating
at low revolutions. The paste washed off with a stream of water. The choice of shades of
the composite made in accordance with the optimal requirements: the reference colors
compared with the cervical region of the teeth, standing next to and symmetrically, to
complete coincidence. The inscriptions on the standards correspond to the marking of
the photopolymer. The dentin corresponds to the color OA2, enamel — A2. Transparent
layer —I.

The working field is isolated with polytetrafluoroethylene tape, as the patient refuses
to impose a rubber dam. For effective use, the tape carefully laid along the surface for
protection and placed in the interdental spaces. Polytetrafluoroethylene has been
autoclaved at 121 °C.

The preparation of the cavity carried out in compliance with the following rules. The
gingival wall formed at an acute angle to the bottom of the cavity. All edges and corners of
the cavity are rounded. Enamel processing carried out with diamond burs of medium and
then fine size (Fig. 2). Dentin necrotomy performed with a round carbide bur.

Enamel bevel created towards the equator, for which cylindrical and cone-shaped burs
of decreasing grain size are used. The bevel width is equal to the size of the defect. In
consequence of the preparation, a ledge is formed along the gingival margin, which helps
to improve the adhesion of the filling, and in the direction of the equator — a smoothed
surface, leveling the "filling-to-tooth" border.

Total acid etching of cavity walls carried out. The effect of the gel on the enamel
is 30 seconds and not more than 15-20 seconds on the dentin of the tooth. The gel
washed off with a stream of water, the surface dried with an air gun, and the dentin was
not overdried.

Gel-etched areas treated with adhesive using a special brush: the resin applied to
the surface and rubbed in with light movements. Then it distributed by an air stream,
polymerized by the action of an LED lamp. Immediately after curing the adhesive bond,
the cavity begins to fill with the composite in accordance with the selected shades.

When filling the gingival region serves as a guideline for modeling the "clinical neck" of
restoration. An opaque layer of the OA2 composite introduced at the bottom of the cavity,
making up for the lost dentin. A part of the material placed in the middle of the area close
to the border with the gum, and then gently smoothed. The opaque layer cures within
40 seconds.

An enamel shade of the material forms a rounded periodontal contour and cervical
bulge. To do this, a portion of the enamel composite applied to the central gingival region
of the tooth and smoothed from the center to the periphery, carefully rubbing to the
borders of this zone.

When modeling the cervical bulge, the modeling instrument positioned at an angle
of 30 °in regards to the vestibular site. The enamel layer polymerized under the influence
of an LED lamp.
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As a result, the opaque layer fills the volume of the cavity corresponding to the lost
dentin; the main enamel tone covers the entire opaque material. The transparent layer
is evenly distributed with a layer of 0.5 mm, moreover, the gingival "filling-tooth" border
is overlapped by the composite with some excess (in thickness), which is ground during
processing. Polymerization carried out.

The surface layer of the restoration is porous due to interaction with atmospheric
oxygen. This layer removed by shaping and polishing the surface to a shine similar to a
tooth.

Preparation of the restoration begins with a fine- diamond burr of cylindrical shape
with a pointed end. A thin layer of filling material removed by moving the burr through
the restoration surface in the mesio-distal direction. The subgingival region emphasized
with a thin bur (mosquito bite).

The vestibular surface polished with disks, rubber heads, a brush and special pastes.
Processing, shaping, and polishing of the restoration carried out in a humid environment
in order to avoid heating the fillings and teeth.

The final stage of restoration is the processing of enamel around the filling with
Bifluorid-12 varnish containing fluorine. Which applied with a brush in a thin layer, dried
with an air stream. This measure improves the marginal fit of the filling, increasing the
mineralization of enamel. (It made after elimination of polytetrafluoroethylene protection).

Examination of the vestibular surface of the tooth and the border with the filling
using optical systems (magpnifier, digital camera) shows the high quality of the restoration
(Fig. 3). Long-term results indicate the effective work of the dentist with the rational
isolation of the working field and the optimal choice of filling material.

Fig. 3. Examination of the vestibular surface of the tooth after restoration and polishing
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B CONCLUSION

Aesthetic restoration of permanent teeth requires not only knowledge of the technique
of working with composite materials, but also the proper use of auxiliary means, in
particular, for isolating the working field. The use of polytetrafluoroethylene tape allows
ensuring cleanliness and dryness in the cervical region of the tooth in the treatment of
non-carious cervical lesion. The light-cure resin-based composites have good adhesion
to hard tissues, high strength, and optical parameters like enamel. This kind of dental
materials provides the ability to mimic the natural appearance of a tooth.

An alternative method of limiting the operative field using polytetrafluoroethylene
tape, as well as filling the cavity with a modified composite with minimal shrinkage and
low polymerization stress, allows expanding the possibilities of restoration of teeth with
defects localized in the gum region.
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Pesiome

BeepeHue. [py neueHn 3y60B NaLMEHTOB C MOBbILIEHHOW CTUPAEMOCTbIO UCMOJb3YIOT
pa3Hble BUAbl pecTaBpauumn, ogHaKo nocsie iedeHns B oTAasieHHble CPOKU HabnogaeTca
3HAUUTENBHOE KONMYECTBO OCJIOXKHEHUI B BMAE CKOJIOB U BbiNageHus niomo.

Lenb. Onpenenntb MEXaHNYECKYIO MPOYHOCTb COEAMHEHNA KOMMNO3UT — LWTUT; OLEHNUTb
3G PEeKTUBHOCTb KIIMHNYECKOTO MPUMEHEHUA YNPOUYEHHbIX NapanynbnapHbiMu wWimndTa-
MU pecTaBpaLMii NayueHTaM Co CTUPAEMOCTbIO 3y00B.

Matepuanbi n meTogbl. YCTONYMBOCTb MIOMO K MEXaHNYECKOMY BO3LENCTBUIO 1 NMPOY-
HOCTb CLeMNIeHNs Ha rpaHnLe KOMMNO3uT — WTUGT OLeHnBany Ha wimndax 3y6os.

OueHKy 3PpPeKTUBHOCTN KINHUYECKOTO NMPUMEHEHUNA YMPOUYEHHbIX MapanynbnapHbIMA
WwTndTamMmn pectaBpaLuii NaLMeHTaM Co CTUPAEMOCTbIO 3y60B npoBoauny Ha 220 3ybax.
LlenocTtHoCTb pecTaBpauyui onpegenanu yepes 12-18 mecAues sKcnayaTaumnmn.
Pe3synbraTbl. [10Ka3aHo, YTO NpPU MCMONb30BaHUN MIOMOMPOBOYHbLIX MAaTepPUanoB Ajis
W3rOTOBNIEHUS aPMUPOBAHHBIX WTUGTAMU KOHCTPYKLUA HAanbOo/bLIas MUKPOTBEPAOCTb
rpaHuUbl NioMba — WTUGT NosyyeHa Ajis CoefUHEHUs WTUT — TEKYUMIA KOMMO3WT, Hau-
MeHbLUasA — ANA COeAUHEHMA WITUPT — CTEKIIOMOHOMEPHbIN LleMeHT. AHann3 pe3ysbTaToB
KNMMHNYECKOro NCCIefoBaHMA COCTOAHNA pecTaBpaLUuii nokasas, Yto NprMMeHeHne napa-
NynbrapHbIX WTUGTOB NPY U3FOTOBIEHUUN KOHCTPYKLMI Ha 3yHax ¢ NaToNiormyeckom ctu-
PaeMOCTbiO YMEHbLUAET KOIMYECTBO OCNOXKHEHWI, BOSHUKAIOLWMX B OTAAJIEHHbIE CPOKM,
Ha 21,75%.

3aknioueHue. [NonyyeHHble pe3ynbTaThl MCMOb30BaHbl 4J1A pa3paboTky pekomeHZaunii
MO M3roTOBJIEHNIO KOHCTPYKLMIA, QPMUPOBAHHbBIX WTUPTaMK, Y NaLMEHTOB CO CTUPAEMO-
CTblo.

KnioueBble cfloBa: MMKPOTBEPAOCTb, CTUPAEMOCTb 3yOOB, NapanyfbnapHble WTUGTbI

314 "Dentistry Aesthetics Innovations', 2025, volume 9, Ne 3

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



https://doi.org/10.34883/PI.2025.9.3.009

JcTeTnyeckan ctomaTosnorns )
Aesthetic Dentistry \j /

Novak N.
Institute for Advanced Training and Retraining of Healthcare Personnel of Belarusian
State Medical University, Minsk, Belarus

Treatment of Teeth with Erasure

Conflict of interest: nothing to declare.
Submitted: 12.05.2025

Accepted: 22.09.2025
Contacts: zubnajafeja@yandex.by

Abstract

Introduction. Various types of restorations are used in the dental treatment of patients
with increased tooth erosion; however, a significant number of complications in the form
of chipping and loss of fillings are observed after treatment in the long term.

Purpose. To determine the mechanical strength of the composite-pin connection; to
evaluate the effectiveness of clinical application of restorations reinforced with parapulpal
posts in patients with tooth erosion.

Materials and methods. The resistance of fillings to mechanical impact and bonding
strength at the composite-post interface were evaluated on tooth slides.

The effectiveness of clinical application of parapulpal restorations hardened with
parapulpal posts in patients with tooth erosion was evaluated on 220 teeth. The integrity
of the restorations was determined after 12-18 months of use.

Results. It was shown that when using filling materials for the fabrication of structures
reinforced with parapulpal posts, the highest microhardness of the filling-post interface
was obtained for the post-fluid composite connection, and the lowest - for the post-glass
ionomer cement connection. Analysis of the results of the study of the clinical condition
of restorations showed that the use of parapulpal posts in the fabrication of constructions
on teeth with pathologic erasability reduces the number of complications occurring in the
long term by 21.75%.

Conclusion.The obtained results are used to develop recommendations for the fabrication
of structures reinforced with posts.

Keywords: microhardness, tooth erasability, parapulpal posts

B BBEOEHWE

OpHon 13 GpopmM HeKapMO3HbIX MOPAXEHUI 3yOOB ABNAETCA MOBbIWEHHAA CTMpae-
MOCTb 3y60B, PV KOTOPO HAbIOAAETCS UHTEHCUBHAS YObITb TBEPABIX TKAHENV B OOHOM, B
rpynne unu Bo Bcex 3ybax. CTrpaHve TBepAbIX TKAHEN MOXET AOXOAUTb A0 LWeKM 3y60B,
npuyemM nocsie oGHaXKeHMA AeHTUHa NPOLeCcC NAET 6onee MHTEHCUBHO, Tak Kak AEHTUH —
6onee MArkas TKaHb. 4acTo NoBbILIEHHOMY CTUPaAHNIO 3yO0B CMOCOOCTBYIOT MPAMON Npu-
KyC, NapadyHKLUMM C NMOBbILUEHNEM Harpy3Ku Ha 3ybbl (6pyKCU3m), ASINTENbHOE 1 YacToe
»KeBaHMe 0YeHb »KeCTKOV NuLK. JToKanbHoe CTUpaHue 2 U HECKOMbKUX 3y60B NPONCXO-
VT BCIeACTBUE MOBBILEHHON CUCTEMATUYECKOW HArpy3KM Ha 3TN 3yObl (TAKOW MeXaHN3M
BO34ENCTBMA C/lefyeT OTHECTU K XPOHUYeCKon TpaBme). MNpu HauanbHbIX NPOABNEHUAX
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JleueHne 3y6OB CO CTNPAEMOCTbIO

NaTofIorMyeckom CTMpaemMmocT 3y6oB NoABnAeTCcA YyBCTBUTENIbHOCTb K TemMnepaTypHbIM
pasfpaxeHunam, a no mepe yrnybneHusa npouecca noABNATCA 60711 OT XUMUYECKNX U Me-
XaHUYECKUX pa3apaKeHuni.

TepaneBTuyeckue neyebHble MepPONpPUATMA Yy NaLMEHTOB C MOBbILWEHHON CTUpae-
MOCTbI0 3y60B (MPOBOAATCA BPauOM — CTOMATONIOrOM-TepaneBToOM) HanpaBfieHbl Ha 1X
pecTtaBpauuio (BocctaHoBneHne dopmbl, useta 1 GyHKunn). CoBpeMeHHble KOMMNO3UT-
Hble MaTepuarsbl, UCNOb3yeMble C 3TON Liefblo, 3a CYET BbICOKOW afresmm n NnpoYHoOCTU
B pAfe c/yyaeB MO3BOJIAT COXPaHUTb BUTANIbHOCTb 3y60B, n36exaTb SHAOAOHTUYE-
CKOFO JleYeHns N NPOTE3NPOBAHUA U JOOUTLCA LONTOBPEMEHHOIO TePANeBTUUYECKOTO
n acteTnyeckoro sdpdekTa. OfgHaKo BBUAY M3MeHeHNA MopdOoNornm smanu U feHTUHa
npuv JaHHOW NaToNOrMK, a TakXKe NOBbILEHHON OKK/IIO3MOHHOW Harpy3kn HabnopaeTca
3HaunTeNIbHOE KONIMYECTBO OCJIOXKHEHUI Nocne fieyeHns 3y60B B Bue CKONOB U Bbina-
nexHua nnom6b [4-5].

Mpu neueHnmn 3y60B c KapnosHbiMm nonoctamu Il n IV knaccos no bnaky, npu obwmp-
HbIX AedeKTax, a Takxe B 3ybax C MOBbILEHHON CTUPAEMOCTbIO B LienAX NpodunakTukm
BbiNafeHUs nNiomb n obpasoBaHMA OTKOSIOB MIOMO NPUMEHSAIOTCA AONOSTHUTENbHbIE pe-
TEHUMOHHble KOHCTPYKUMM — napanynbnapHblie wtundtsl. VX ncnonb3osaHve nossonaet
pecTaBpupoBaTb 3HaunTenbHble aedeKTbl TBepAbIX TKaHel 3yba B 1 noceleHme nauu-
eHTa. M3rotoBneHHana pectaBpauma ¢ NpUMeHeHNeM napanynbnapHbiX WTndToB B page
cilyyaeB MOXeT ObITb anbTepHaTUBON BKNAAKe NN KOPOHKE MPU JIeUeHUM KUBbIX 3y60B
(pnc. 1) [1-31.

M3BecTHO, UTO NpUMeHeHWe NapanynbnapHbIX WTUHTOB NOKa3aHO NpY pecTaBpaLmu
bpPOHTaNbHBIX U KeBaTeNbHbIX 3yO0B C OBLUMPHbBIMU KapWO3HbIMW MONOCTAMU, NPU dpak-
Typax KOPOHOK B 0611acTu pexyLero Kpas unv 6yrpos BUTasnbHbIx 3y60B, Npu UX BOCCTa-
HOBNIEHWM 1 NocniefylolemM NPOTE3NPOBaHNY, a TakXKe B KOMOMHALMW C BHYTPUKaHanb-
HbIMW WTUGTaMM ANA YCUNEHNA aHTUPOTALMOHHBIX CBOMCTB aHKEPOB.

LLUTndTbl M3rotaBNMBaOT N3 HepKaBeloLWeln CTanu, CraBoB 30510Ta M TUTaHa C pas-
NIMYHOW AnnHoNM paboyeli yactu, agnameTtpom oT 0,35 go 0,8 mm (puc. 2, 3). Mpw BbIGOPE

A B C

Puc. 1. MaTonornyeckas ctTupaemoctb 3y60B: A - B 061acTn 3y60B 1.1 n 2.1 fedeKTbl B BUAE CTEpTOCTU
1 YKOpPOYeHUA pexyLymnx Kpaes; B - c Me3nanbHoli cTopoHbl 3y6a 2.1 ycTaHOBNEH NapanynbnapHblii
WTUGT N USOTHYT B CTOPOHY LIEHTpaIbHOI 0cK 3y6a AN ynyvweHUa peTeHUUn komnosurta; C - rotoeble
pectaBpauumn

Fig. 1. Pathologic tooth erosion: A - in the area of teeth 1.1 and 2.1 defects in the form of abrasion

and shortening of the incisal edges; B - a parapulpal post is placed on the mesial side of tooth 2.1 and
curved towards the central axis of the tooth to improve the retention of the composite; C - finished
restorations
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avameTpa wrudTta obpallaloT BHYUMaHVe Ha TONWUHY AeHTHA Mexay NonocTbio 3yba u
3ManeBo-AeHTVHHbIM coeanHeHreM. AnvHa wndTa nogbrpaerca B 3aBUCUMOCTH OT My-
6uHbl fedekTa. Ecnn WTndT npeBblaeT BbICOTY KOPOHKHM, €ro n3rnbatoT NMHLETOM uUnu
cneymnanbHbiM MHCTPymeHTOM (Pin Bender) B cTOpoHy LieHTpanbHOM ocu 3y6a. [Npun 3Tom
BaXHO, UTOObI NOC/Ie YCTAaHOBKM KOHYKK WTdTa He pacnonaranca B NPO3payHbIX CNosaxX
komnoswuta [1-3].

Konuuectso ncnonb3oBaHHbIX MpY pecTaBpaLmm napanynbnapHbiX WTndToB onpege-
nAeTca pa3mepom gedekTa. Mx yctaHaBnuBatoT B 061acTu oTCyTCTBYOLWMX 6YrpoB napan-
NEenbHO pexyllemy Kpalo B NpuaecHeByto CTeHKy. Bo nsbexaHvne nepdopauun nonoctu
UK cTeHKM 3yba WTndT BBOAAT Ha cepeanHy PacCTOAHNA MeXAy dManeBO-AeHTUHHbIM

Puc. 2. B Me3nanbHyio NoBepXHOCTb 3y6a 2.1 ycTaHOBJIeHbI 2 NapanynbnapHbix wWTudTa
Fig. 2. Two parapulpal posts were placed in the mesial surface of tooth 2.1

>
>«

Yy ___  @p

—>|_|(—

Puc. 3. MapanynbnapHbii wtnéT: L - AnvHa nuHa, norpyxaemas B AeHTuH; L2 - BbicTynalowas yactb
wrudra
Fig. 3. Parapulpal pin: L - length of the pin immersed in dentin; L2 - protruding part of the pin
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COeANHEHNEM N NOJNTOCTbIO, NapaneNibHo ocu 3y6a, NPV STOM NPOMEXYTOK MeXAy LUTUh-
TaMU JOSKEH BbiTb He MEHee 2 MM, a f/IVIHa ero Haj- U NOAAECHEBbIX YacTeln OfMHAKOBOW.
HecobniogeHvie Npasui NPpUMEHEHUA apMUPYIOLLMX KOHCTPYKLMIA MPUBOAUT K ocnabne-
HUI0 1 CKOJTY 3Manu, Nnepdopauum nonocTu 3yba, NpocseumnBaHmio WTNGTA, a U3bbIToUHOE
KOMMYeCTBO WTUGTOB MOXKET CMOCOBCTBOBATL Pa3pbIXNEHNIO AEHTUHA U BbIBUXUBAHMIO
pecTtaBpauuu.

Mocne yctaHoBneHus wWtudTa ANA npeaynpexneHns NpocBeunBaHma MeTanna yepes
NAOMOMPOBOYHBIV MaTepuran napanynbnapHbii WTUGT MACKMPYIOT CTEKTOMOHOMEPHbIM
LieMEHTOM C nocneayLein N1oMOMPOBKONA AedeKTa KOMMO3NLVMOHHBbIM MaTePUANIOM.

Tem He MeHee, HECMOTPA Ha pa3paboTaHHble Y OMMCaHHble OCOBEHHOCTN YCTaHOB-
NeHVs napanyfbnapHbIX WTUGTOB, BONPOC 06 ONTYMANbHOM MEPEXOAHOM CNoe MeXay
WTUHTOM 1 KOMMO3UTOM OCTAeTCA HepeLeHHbIM. Kpome TOro, NosiBIeHNe TeKYUNX KOM-
NO3MLMOHHbBIX MaTepPKanoB OTKPbIBAET NepcnekTMBbl ynyudlleHna Gpukcaumm nnomeunpo-
BOYHOrO MaTepuiasna v WiundTa, ofHaKo TpebyeT LONONHATENBHOMO N3yYeHUs.

B LIEJIb NCCNEQOBAHUA

3KCI'IepVIMEHTaJ'IbHO onpenennTtb MexaHn4yeckyro npoYHOCTb coeanHEHNA nnomba —
LUTI/I(I)T, KINNHN4YeCKN OLUEHUTb 3¢¢EKTVIBHOCTb npuMeHeHNA ynpoYeHHbIX Napanynbnap-
HbIMU LUTI/I(I)TaMVI pECTaBpaLI,VIVI Y nayneHTOB CO CTUPAaEMOCTbIO 3Y6OB.

B MATEPWAJbl N METO/LbI

OnpepeneHne CTONKOCTU K MEXaHNYEeCKOMY BO3AENCTBUIO FpaHuLbl niomba — windt
npu NCNONIb30BaHMM KIAaCCMUYECKOro KOMMO3UTa CpefHel cTeneHmn BA3KOCTM U TeKyYero
KoMno3uTta npoBefieHo Ha 40 3ybax. YCTONUMBOCTb MIIOMObI K MeXaHUYeCKOMY BO3fel-
CTBUIO 1 NPOYHOCTM CLEMAEHUA Ha rpaHmue nnomba — WrndT, oCyLwecTBnAemMoe Ha Wim-
dax 3yb6oB, npoBoaunm Ha mnkpotsepaomepe Micromet Il pupmbl Buehler (Lseliuapus) ¢
Harpy3Kkou Ha anmMasHyto nupamugy 50 T.

[nA oueHKn KauyecTBa M3rOTOBMEHHbIX HaMX pecTaBpauuii NauueHTbl C NaTonoru-
yeckol CTUpaeMocCTbio Gbiny NogeneHbl Ha 2 rpynnbl. B rpynny cpaBHeHua sownuv 280
3y60B, pecTtaBpaLmn KOTOPbIX OCYLLECTBAAAN C MPUMEHEHMEM KNAaCCUYeCKoro MeTofa,
BKJ/IIOYAIOLLEro NpenapupoBaHue NonocTe, agre3vBHyo NoAroToBKY U NioMornpoBaHue.
BblgeneHa rpynna uccnepgoBaHus — 220 3y60B, OTANUYUTENbHBIM NPU3HAKOM ObifIo TO, UTO
KOHCTPYKLUMW NaLmeHTaM 3TON rpynnbl M3roTaBnMBanu C NpefBapuTeNibHOM YCTaHOBKOM
napanynbnapHoro WindTa/WTndTOB, HAa KOTOPbIA HAHOCUNW TEKYUYUI MNIIOMOUPOBOYHbIN
maTepwuan, a 3aTem MOKpPbIBaJivi KOMMO3UTOM 06bIYHOW NNOTHOCTU. LlenocTHOCTb pecTaB-
pauuii onpegenanu yepes 12-18 mecAues sKcnyaTayuu.

B PE3YJIbTATbI SKCMEPUMEHTANBHbBIX UCCNEJOBAHUW

B acTeTnueckor ctomatonoruu npu feveHnn 3y6oB ¢ kaprosHbimu nonoctamm Il n IV
Knacca no bnaky, ocobeHHo npu gedekTax, 3aHnMatoLwmx 6onbLuyto Nnowaab, 4na npodu-
NaKTUKK BbiNageHUA NIomMb 1 OTKONOB MCMONb3YIOT JONOHUTENbHbIE KOHCTPYKLMM — Ma-
panynbnapHble wtndThl. Ana npegynpexneHna NpocsBeunBaHma MeTasna yepes niomou-
POBOUHbIN MaTepuan napanynbnapHbIf WTUOT MACKNPYIOT C MOMOLLbIO CTEKSIOMOHOMEpP-
HOrO LieMeHTa Ui OMaKOBOro TEKyYero KOMMO3MLMOHHOIO MaTepurana, a 3aTem Moge-
nupytoT pecTaBpauuio 13 dotononvmepa. B ganbHenwem npu BbICOKNX OKKITO3MOHHbIX

318 "Dentistry Aesthetics Innovations', 2025, volume 9, Ne 3

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




JcTeTnyeckan ctomaTosnorns )
Aesthetic Dentistry \j /

Harpy3skax MoryT BO3HUKaTb GpaKTypbl M1OMOMPOBOYHOIO MaTepurarna Ha rpaHuLie niom-
6a - WTNT. B COOTBETCTBUM C N3NOXKEHHBIM, OnpefeNieHe CTONKOCTU K MeXaHNYeCKoMy
BO3[EeMCTBUIO rpaHmLpbl nnomba — WindT 66110 NpoBeaeHO NPU NCMNONIb30BaHWM CTEKNO-
WOHOMEPHOrO LieMeHTa 1 TeKyYero KoMrno3unLMoHHOro Matepuana.

Pesynbrathl nccnegoBaHmii NoKasann, YTO Camble BbICOKME 3HaUYEeHNA MUKPOTBEPAO-
CTV Npu Harpy3ke 50 r 3aperncTpmpoBaHbl B rpynnax TeKy4nx KOMMO3MLMOHHbIX MaTepu-
anos. CpefHAA BENNYMHA MUKPOTBEPAOCTY rPaHULLbl TeKyyero komnosuta N2 1 co wind-
TOM Mpw Harpyske 50 r gocturna 1136,89+7,57 Mlla, npn 3TOM MUHMManbHbIE 3HaYeHUA
YCTONYMBOCTM K MEXaHNYECKOMY BO3AeNCTBUIo cocTaBmnm 826,00 Mla, MakcnmasnbHble —
1320,00 MMa. CpepHee 3HauYeHMe gnaroHanu otneyatka 6o110 30,10£0,2 MKM.

Mpu nccnegoBaHMN MUKPOTBEPAOCTY FPaHULbI LUTUGT — TEKYUMIA KOMMNO3WT C Harpys-
Kon 200 r Hanbonee BbICOKME CpefHUE 3HaUYeHNA TaKkKe COOTBETCTBOBanu obpasLam ¢
TEKYYMMM KOMMO3UTaMu, cpefHme 3HaveHna coctasunu 10,3+£0,052 Mrla ¢ gnaroHanbto
oTneyvaTka 62,25+1,75 mkm. [Npur 3ToM pasmep MakcmanbHOM TpewmHbl — 63,90 MKM — co-
OTBETCTBOBaN MUKpOTBepaocTn 9,79 Mla.

WccnepoBaHme MMKPOTBEPAOCTY FpaHMLbl WTUGT — TeKyunii Komno3umT N2 2 nokasa-
N0, UTO CpefHVe 3HaUYeHNA MUKPOTBEPAOCTM 06pa3L0B 13 STON rpynmnbl 6IM3KKN K Tako-
BbIM 13 rpynnbl Filtek Supreme flow 3M ESPE v coctaBunm 1107+5,39 Mla npu Harpyske
501 1 9,90£0,05 npwn Harpy3ke 200 r. TpeLnHe 26,60 MM COOTBETCTBOBasNa MakcnmanbHas
MukpoTeepgocTb 1310,00 MIMa, a gnaroHanu otneyatka 33,60 MKM — MUKPOTBEPAOCTb
821,00 MlMa. MonyyeHHble AaHHble CBUAETENbCTBYIOT O HEGONbLINX Pa3NNYUAX B Napame-
TpaxX MUKPOTBEPLOCTM FpaHuLbl WITUGT — TEKYUMIA KOMMO3WT pa3HbIX Npon3BoanTenei.

B rpynne o6pa3uos WTndT — CTEKNONOHOMEPHbIV LieMeHT N2 1 6binn nonyyeHbl cne-
aylolme 3Ha4YeHNAa MMKPOTBEPAOCTU: NpY Harpyske 50 r npyu MUHMManNbHOW AuaroHanu
TpewmHbl 30,60 MKM MUKpOTBEpAOCTb cocTaBuna 920,00 Mla, npy MakcuManbHOWM guaro-
Hanu otneyvatka 37,5 MkMm — 659 MIA cooTtBeTcTBeHHO. CpefiHee 3HaYeHe MUKPOTBEPAO-
cTv ana wnndoBs 3Tow rpynnbl coctaBuno 776,44+3,62 MINA, cpenHAA QvHa TpeLMHbI —
34,05+£0,30 MKMm. Mpur noBbilweHNN Harpysku nupamugbl 4o 200 r AgnaroHanb oTneyvartka
Bapbuposana ot 70,10 go 75,20 mkMm, Npy 3TOM MUKPOTBEpPZOCTb — oT 7,07 go 8,14 MMa.

Mpu nccnepoBaHMy rpaHnLbl WTUGOT — CTEKNIOMOHOMEPHDIN LiemMeHT N2 2 6binun nony-
YeHbl cnegylolme AaHHble. HanmeHbluen TpelwmHe oTnevaTtka 29,60 MKM Npu Harpyske
50 r cooTBeTCcTBYET MUKpOTBEepAOCTb 990,00 MMa, npu HanbonbLei TpewmHe 38,10 MKM
MUKPOTBEPAOCTb Oblna paBHa 639,00 MIla, yTo ABNAETCA HaUMEHbLUEN MUKPOTBEPAO-
CTblO Cpefun BCex rpynn UCnosib3yemblX MaTepuanos, cpefjHee 3HayeHne COOTBETCTBYeT
791,78+3,34 MIMa. Mpwn Harpy3ke 200 cpegHAa anvHa oTrnevyaTtka 6bina 70,80+1,90 MKMm,
NPOYHOCTDb cuenneHns — 8,00+0,04 MlMa.

CpaBHuTeNbHaA OLEHKa rpynn fnokasana, YTo camble BbICOKME CpefHue 3HauyeHuA
MUKPOTBEPAOCTM 1 MPOYHOCTU cuenneHuns Obiny B rpynne WtndTt — TeKyUUin KOMNo3uT
(pasnunuma cTaTCTNYECKN 3HaUMMBbl NO KprTepuio Kpackena — Yonnuca, H¢=32,8 npu Ha-
rpyske 50 run H¢=31,6 npw Harpyske 200 r, ana df=3, p<0,001). Pa3Hnua cpeaHmx 3Haue-
HUN MUKPOTBEPAOCTN MeXKAY rpynnamm cpaBHeHUA coctasmna 338,03 Mra.

BblcoKMne 3HaYeHUA MMKPOTBEPAOCTU N MPOYHOCTY CLENNeHNA COeQNHEHUA TEKYUUN
KOMMO3UT — WTUGT MOryT 6bITb 0OYCNIOBNEHBI TEM, YTO TEKYUUI KOMMO3MLNOHHbINA Ma-
Tepuan o6nagaeT CBOWCTBOM TUKCOTPOMHOCTU, YTO NO3BONIAET eMy 3aTekaTb B peTeHLM-
OHHble Hape3ku wTtndTa 1 nocsie NonMMepr3aLnn NMeTb C HAM NIOTHOE MeXaHNYeckoe
coefmHeHne. Kpome TOro, Tekyuymin KOMNO3UT BCTYNaeT B XMMUYECKOe coefiiHeHne C
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KOMMO3UTOM OObIYHOW BA3KOCTU, U3 KOTOPOro BbINONMHAETCA naom6a, B TO BpemMA KaK'y
CTEKJTOMOHOMEPHOrO LeMeHTa I'IO,D,O6HaF| CBA3b OTCYTCTBYET.

Takum o6pa30M, npoBeaeHHble HaMn nccnengoBaHA MMKPOTBEPAOCTU rPaHKLbl NJTOM-
6a - LLITVI(I)T npn NCNoJib30BaHNN pa3nnyHbIX I'IJ'IOM6I/IpOBO‘-iHbIX MaTepranoB NokKasann,
YTO coegnHeHne LI.ITI/I(I)T - TEKyLIVII7I KOMMNO3UT siBNAeTCA bonee MNPOYHbIM, YEM COEANHEHNE
LUTI/I(I)T - CTEKJ'IOVIOHOMeprIVI LeMEHT. I'IonyquHble [OaHHble NO3BONNN pa3pa60TaTb pe-
KOMeHOaunnm no n3rotoBneHumio KOHCprKU,I/IIh, APMUPOBAHHDbIX LIJTVId)TaMI/I.

B PE3YJIbTATbI KIMHUYECKUX NCCNEAOBAHUN

AHanus pe3ynbTaToB MCCIefOBaHMA KIIMHUYECKOro COCTOAHMA pecTaBpauuii 3y6os
rpynnbl CpaBHEHMA NoKasan, uTo Yepes 12-18 mecaues skcnnyaTaumn B 41,4% (1,63) cny-
YyaeB OblNIn BbIIBIEHbI CKOJbI U BbiNaAeHUs Nniomo.

Mpu npoBepeHUn obcnefoBaHUA KOHCTPYKLMIA NaLMEHTOB rpynnbl UCCeOBaHNA B
19,65%, (1,54) cnyyaeB 6binv BblIABNEHbI OCIIOKHEHWSA, CBA3aHHbIE C HapyLIeHeM LefiocT-
HOCTM KOMMO3ULMOHHOrO MaTepuana. MNpu atom ¢otononumep, NOKpbIBaOWMIA WTUT,
OblN1 COXpaHeH; KpaeBoe NpuneraHne KOHCTPYKLMM OTHOCUTENbHO WTUdTa He HapyLLEeHO;
cKosbl Habnopanmce B 06nacTy TBepAbIX TKaHel 3y6oB, 6e3 apmatypbil.

Takum 06pa3om, NpriMeHeHre napanynbnapHbiX WTUGTOB NPY N3roTOBAEHUN KOH-
CTPYKUMI B 3y6ax C NaTONOrMyeckom CTMPaeMoCTbio YMEHbLUIAET KONIMYeCTBO OCNOXKHe-
HUI B BUAE BbiNageHUsA NNom6, BOZHUKAKLWMX B OTAANIEHHble CPOKY, Ha 21,75% (pa3nu-
UnA CTaTUCTUYECKM 3HaUYMMBbl Mo KpuTepuio Kpackena — Yonnuca, H¢=36,6, df=9, p<0,001).

MNprBOAMM KAMHUYECKNA NPUMEP UCMONb30BaHUA MOMYYEHHbIX pe3ynbTaToB nccne-
[OBaHMA B KNMHMYECKON NpaKTuke (puc. 4).

MNpepnonaraeTcA BOCCTaHOBNEHME PeXyLUX KpaeB 3y6oB 1.1 u 2.1, ynpoyeHHbIX na-
panynbnapHbIMK WTUdTaMK.

MepBbIi 3Tan — ounleHne 3y6oB oT Haneta. CnefyoOWMn 3Tan — BbIGOP HY>KHbIX OT-
TEHKOB NNOMOMPOBOYHOro Matepuana. 3ybbl He MMEKT NPO3PaYHOro pexyLlero Kpas
(puc. 4A). ®opma NnaHMpyeTca NPAMOYrofbHas.

MpenapupoBaHune 3yba MWHMMaNbHOe, yaanaeTca 6ecCTPYKTYPHbIN CNow TBepAabIxX
TKaHeMn, CrNaXknBatloTCA OCTPbIe Yribl CKONOTOW SManu.

PecTaBpauum LieHTpanbHbIX Pe3LOB CO CTEPTOCTbIO B 06N1aCTN PEXYLUNX KPaeB OCy-
LLeCTBAATCA C NPYMeHeHreM napanynbnapHbIx WTndTos. AnuHa wtndTtos nogbrpaerca
B 3aBMCMMOCTU OT ryburHbl fedekTa.

LLUTndTH BBOAAT Ha cepeanHy pacCTOAHMA MEXIY SManeBO-AEHTVHHbIM COejuHeHNEM
1 NonocTblo 3y6a, NnapannenbHo ocy 3yba, a ANnHa ero Haf- 1 NoAAeCHEBbIX YacTel JomK-
Ha ObITb oanHakoBoW. MapanynbnapHble WTUGTHI YCTaHaBAMBAKOT Ha Masbix 060poTax
MUKpomoTopa (500-1000 06/M1H) ¢ MOMOLLbIO MalMHHOIO MaHapena. NpeasapuTenbHO
cneymnanbHbiM 60pom B AeHTMHe dopmMupyeTca KaHan nog wtndt. Mockonbky anameTp
60opa uyTb MeHblUe AnameTpa WTndTa, NOCNeAHNM B IeHTNHE co3aeTcAa COOCTBEHHAsA Ha-
pe3Ka, C MOMOLLbIO KOTOPOW OH yaepKnBaeTca B 3ybe.

MNMocne BBepeHnAa wTudTta Ha onpepeneHHy rMyouHy XBOCTOBWK, OTAEeNAeMbl OT
WwTrdTa TOHKOM NepeMbIYKON, 06NaMbIBalOT U MPY HEOOXOAMMOCTU WTUT U3rnbatoT che-
unanbHbIM MHCTpyMeHTOM (Pin Bender), Kak noka3aHo Ha puc. 4B. ltnudTbl yctaHaBnmBa-
t0T B 0611aCTV OTCYTCTBYIOLLMX YIII0B, NEPNEHAUKYNIAPHO PeXyLLeMy Kpato.

Ha cnegytowem stane paboTbl NpoBOAAT TpaBfieHMe TBepAblX TKaHeln 3y6a. 3y6 npo-
MbIBalOT CTpPyel BOAbl, MPOCYLUIMBAIOT C COXPaHEHWEM Cfierka BRaXHOro AeHTWHa ”
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C D

Puc. 4. 3Tanbl N3roToBNIEHNA YNPOUYEHHOI Mapany/ibnapHbIM WTU(GTOM KOHCTPYKLMN:

A - naTonorunyeckas cTupaeMocTb TBepAbIX TKaHel 1.1 n 2.1 3y60B, ckonbl 3manu B o6nactu
pexylero Kpaa HapyLualoT GpyHKLMIO U 3CTeTUKY 3y6HOro psaaa; B - B o6nactb pexylyero kpas 3y6os
1.1 1 2.1 ycTaHOBAEHbI 1 N30rHYTbl NapanynbnapHbie WTUGTbI; C - Ha WTNHTbI HAHECEH TeKYUMNi
KOMMNO3ULNOHHbIN MaTepuan; D - n3 onakoBoro ¢porononumepa cMoaenvpoBaHbl pexyLyue Kpas,
3aTeM HaHeceH CBETONPOHMNLIaeMblii KOMMO3UT, CMOAENPOBaHbl Yrbl

Fig. 4. Stages of fabrication of the structure strengthened with a parapulpal post: A - pathological
erasability of hard tissues of teeth 1.1 and 2.1, chipping of enamel in the area of the incisal edge disturb
the function and aesthetics of the dentition; B - parapulpal posts are placed and curved in the area of
the incisal edge of teeth 1.1 and 2.1; C - flowable composite material is applied to the posts; D - incisal
edges are modeled from opaque photopolymer, then light-permeable composite is applied, angles are
modeled

ob6pabaTbiBaloT aaresnBom. MNocse UCNonb30BaHUS aaresrBa Ha WTUGTbl HAHOCAT ona-
KOBbI TEKYUUI KOMIMO3UT, HENTPANU3YIOLWNA X METaNIMYECKNIA LiBET, U TOHKUM NHCTPY-
MEHTOM pacnpeaensaT PpaBHOMEPHO, C BbITeCHEHMEM MYy3blpbKOB Bo3ayxa (puc. 4C). OT-
npenapupoBaHHbIN JEHTVH U YYaCTKA MeXay WTudtamm 3anonHaioT GoTononmmepom.
MockonbKy 3Malib PaBHOMEPHO MOKPbLIBAET BCIO MOBEPXHOCTb, Af1A COOTBETCTBYIOLLErO
el CBETOMPOHULAeMOro ¢j1oA ocTaBnAlT 0,5 MM cBOGOAHOIO MecTa Mo BCceMy obbemy
pecTaBpauun. NoAroToBAEHHYIO ONaKOBY OCHOBY, BOCMOJHSAOLLYIO N0 dopme 1 o6bemy
yTpayeHHbI AeHTVH 3y6a, NOKPbLIBAIOT SMasieBbIMM OTTEHKaMU KOMMO3UTa, Kak NOKa3aHo
Ha puc. 4D.

Cpasy nocne U3roToBAEHUA SCTETUYECKON KOHCTPYKLUMM OCYLLEeCTBAAT ee 06paboT-
Ky: yAanseTca NOBEPXHOCTHbIN rMOPUAHbLIN CNON, KOHTYPUPYETCA NOBEPXHOCTb, BbiIBEPA-
I0TCA OKKJT03MOHHbIE KOHTAKTbI C 3y6amMm-aHTaroHncTamu.
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B 3AK/TIOYEHUE

JNlabopaTtopHble nccnegoBaHUa nokasanu 3$bGeKTMBHOCTb UCMOMb30BaHNA TEKYUero
KOMMO3ULMOHHOIO MaTepuasa npu U3rotToBAeHUN YNPOoYeHHbIX WTUdTaMU pecTaBpaLmi
3y60B. [paHnLa KOMMO3UT — TeKyUniA KOMMO3UT — LWITUGT OTNIMYAETCA BbICOKOW CTEMNeHbIo
cuenneHus.

AHanu3 pesynbraToB KIMHUYECKOW OLEHKW pecTaBpaLunii, BbINMOMHEHHbIX Knaccuye-
CKMM MeToAOoM, NoKasan, uto Yepes 12-18 mecaues skcnnyataunu B 41,4% (1,63) cnyyaes
OblIV BbIAABNEHbI CKOMbl UK BbiNageHWsa nnomb. MNpu npoBefeHnn o6cneloBaHNA KOH-
CTPYKUMIA, U3rOTOBAEHHBIX C MPYMEHEHreM NapanyibnapHbiX WTUPTOB, MOKPBITHIX TEKY-
yrM GOTOMONMMEPOM, B OTAANIEHHbIE CPOKM HAbNIOAEHWA OCNIOXKHEHWSA OblY BbIAABIIEHbI B
19,65%, (1,54), uto Ha 21,75% meHbLuUe, yeM B rpynne cpaBHeHuA (p<0,001).

Wcnonb3oBaHue WTUQTOB NO3BONAET pecTaBpupoBaTb 3ybbl ¢ AedekTamy TBepAbIX
TKaHel y NaumeHTOB CO CTUPAEMOCTbIO 3y60B 1 [06MBaTLCA [ONTOBPEMEHHbIX MNONIOXKM-
TeNIbHbIX Pe3yNbTaToB fleyeHus.
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Abstract

Introduction. Light-cured composites are widely used in dentistry due to their optimal
aesthetic and physical properties. High-strength materials are used for filling chewing
teeth.

Purpose. To evaluate the effectiveness of restoring significantly damaged premolars.
The study material was observations of clinical cases in a dental office equipped with
modern equipment.

Results of the study show that compliance with treatment protocols and instructions for
working with composite ensures high quality restoration, good resistance to chewing
load for a long time.

Keywords: light-curing composite; premolar; esthetic restoration
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WNHCTWUTYT NoBblLeHWA KBaMPrKaLmMmn 1 nepernoaroToBKM KaapoB 34paBooXpaHeHNs
benopycckoro rocygapctseHHOro MeanuUmnHCKoro yHusepcuteta, MmuHck, benapycb
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Pesiome

BBepgeHmne. Komnosuntol, oTBepxXOaemMble BUMAVMMbIM CBETOM, LLUMPOKO WUNCNOJIb3YIOTCA B
cTomaTtonornn 6J1aro,qapﬂ ONTUMAJIbHbIM 3CTETUYECKM U ¢)VI3I/N€CKVIM cBoncTBam. [Ana
I'IJ'IOM6VIpOBaHVIﬂ KeBaTeJibHbIX 3y6OB NCNOoNb3yoT MaTepuasbl NMOBbILIEHHOMN NPOYHOCTN.
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ScTeTuyeckoe pecTaBpnpoOBaHMe NPEMOSIAPOB CBETOOTBEPKAAaEMbIMN KOMMO3NLMOHHBIMW MaTepuanammn

Llenb. OueHka 3pHeKTMBHOCTU pecTaBprpOBaHWS 3HAUNTENIbHO Pa3pyLEHHbIX NPemo-
NAPOB.

Matepuanbl n metoabl. HabniogeHna KIMHUUYECKUX ClyYaeB B YCIOBUAX CTOMATONOMM-
UecKoro KabuHeTa, OCHALLEHHOrO COBPEMEHHbIM 060PYAOBaHNEM.
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TOM 06ecneyumBaloT BbICOKOE KaueCTBO PeCcTaBPMPOBaHNA, XOPOLLYIO YCTOMUMBOCTD K XKe-
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B INTRODUCTION

Up-to-date light curable composite is widely implemented in a therapeutic dentistry
clinic due to its major characteristics, such as perfect adhesion to dental tissue, overall
resistance to wear and excellent aesthetic qualities [1]. For the front dentures it is strongly
recommended to use nano composite and micro hybrids to provide better polishing as
well as natural coloration and luster of the enamel [2, 3]. For the filling of masticatory
teeth, however, stronger packable polymers seem like a better option. The conterminal
position in the row of teeth is occupied by premolars, which are subject to considerable
stress while being perfectly visible in case of smiling [4, 5]. In accordance with the given
situation, one must opt for the filling material, which would ensure both high aesthetic
characteristics and resistance to external impact [6]. These requirements are fully met by
light curable hybrid or nano composite, provided the basic liquid polymers are used as
the adaptive layer.

B THE AIM OF THE STUDY

Evaluate the effectiveness of restoration of significantly damaged premolars.

B MATERIALS AND METHODS

The operation technique can be demonstrated with the help of the following clinical
case. The 28-year-old patient B. complained of the sufficiently destroyed crown of a
lower denture premolar, which was painful while in contact with the cold, but caused no
inconvenience at all without the pain stimulus. The cavity was filled but shortly afterwards
it split off together with the wall of the tooth. The patient checked out the latest dental
restoration materials on the internet and decided on the light curable composite for her
future treatment.

The external examination of the mouth cavity revealed a significant degree of decay
for tooth 35 with the remnants of the filling material present and the bottom of the defect
pigmented. The probing and thermometry were slightly painful. The percussion turned
out to be negative. The final diagnosis was deep chronic caries of the dentin.

The patient was informed about the alternative methods of treatment, including the
use of a ceramic prosthetic. After weighing up all the options available, she chose to opt
for the light curable composite as a means of restoration for the premolar, the deal being
settled by her signing the preliminary agreement to the method of treatment employed.
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The good hygiene of the mouth cavity and the absence of inflammatory processes
in the marginal gingiva allowed the dentist to the get down to the treatment procedure
during the same visit.

The scope of preparation and the choice of the light-activated composite were chosen
in accordance with the size of the defect, the individual morphological and color-based
characteristics of the premolar.

B RESULTS

The mechanical preparation is carried out with the help of a brush covered with Klint
gel, which is both oil and fluorine free, which is followed by a thorough oral rinsing. The
selection of the proper shades of Grandio filling material requires natural lighting and the
color standard with the psychological and physiological aspects of visual perception to
be taken into account. Considering the scope and the size of the dentin-based defect OA2
opaque, A2 enamel and | transparent composite were chosen. The absence of erosion to
the cusp surface presupposed the modelling of broad enamel, including the transparent
layer.

The planning of a restoration tends to include the assessment of the crown size, the
parameters of group membership, the geometrical shape of the buccal surface, the signs
of belonging to the margin, the number and the shape of the cusps (the degree to which
they are erased), the longevity of contacts between the teeth, the macrocontour as well
as the look and the depth of the fissures, the cusp slope and the margin dentition. The
classic reproduction of the premolar wish two intact cusps was born in mind, the buccal
cusp being higher than the tongue cusp. The interdental contact was precise. The definite
dome of the crown was round in shape.

In order to make sure the work field is clean, the frame was equipped with a cofferdam,
which got attached to a mouth cavity with the help of a klammer, attached to a molar, and
the retraction lines.

Before the preparation process the proximal surface is fenced with a metallic matrix
line kept in place by a small-size wedge, which is supposed to protect the tooth next
to it as well as the interdental papilla from a possible trauma (Fig. 1). With the help of
the globular diamond bore the necrology of the bottom and the walls of the defect are
carried out, with the consideration for the precervical area.

In order to fix the filling and minimize the possibility the traumatizing of the dental
and gingival papilla, the gingival parts are shaped at a sharp angle as much as possible.
In ordered to avoid the appearance of cracks in the dentin as a result of the stress of
polymerization all the inside angles smoothed over by the globular bore. With the help of
the close-grained diamond tools are used to smooth over the surface of the cavity and the
edges of the enamel. The obliquity of the enamel is not observed. After the instrumental
processing of the dentin the protective metallic matrix got distracted (Fig. 2).

The cavity was rinsed by a water stream and dried.

The bottom of the cavity was then covered with the insulation layer made from the
light curable glass ionomer material, which is predetermined by the size and the depth of
the defect as well as the slight outward reaction to the painful reaction to the cold.

The filling of the cavity with the composite was preceded by the adhesive preparation
of the dissected tissue. With the help of the brush a thin layer of the self-etching adhesive
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bond was spread over the prepared surface by the air jet and polymerized by the light of
a halogen lamp.

As the first portion of filling material liquid composite was applied through a cannula
of a syringe and then evenly spread over the surface to form a layer of 3,0 mm. The
layer was cured by the light of the polymerizing lamp for 10 seconds thus creating the
adaptive layer between the hard tissues (as part of the complex relief of the tooth) and
the photopolymer (Fig. 3).

In accordance with the algorithm, used to plan the size and shape, as well as the
individual specifics of the premolar next came the modeling of the restoration, which
requires the adequate reconstruction of the anatomic and physiological norms as the
changes in the natural parameters tend to lead to the malfunction. For instance, in case
of the faulty placement and modelling of the tubera solid food may spread beyond the
occlusal field.

In the mesial part of the tooth opaque shades of the polymer are used. By rotating a
piston one extrudes the composite from the syringe on to the tip of the smoother and
presses it hard to the basic layer. The dentin color equal in amount to the dentin itself is
used to fill the major part of the cavity. Each polymerized layer must not be thicker than
2,0 mm. The formation of the occlusal surface starts with the modelling of the foundation
and the inner slopes of the tubera. The layers of the polymer are spread by narrow
smoothers and cone-shaped pluggers by moving from the bottom towards the tips of
the tubera.

The contact surface near the equator and towards the tubera is modelled by the
enamel color. The thickness of the enamel layer of the composite in the occlusal contact
areas is 1,0 mm according to the lack of abrasion. The tubera get covered with the 1,0 mm
of basal enamel shade. The margin ridge in the distal area of the grinding surface is also
modelled by the enamel color of the composite. The enamel fissure is shaped at the same
time. Small horizontal notches are made to ensure the smooth motion of the supporting
antagonist tuber. The coloration of the fissures is not required. A thin layer of transparent
enamel composite is evenly spread all over the surface of the restoration.

After the material is cured the preparation sets in. The hybrid layer is removed from
the surface, which is then shaped (the tubera, enamel rollers, edge indentations are
added). The occlusal contacts with antagonist teeth are adjusted. For the polishing of
the restoration it is recommended to use fine-grain finishing burs with white and yellow
stripes and silicone finishing wheel-heads of various shapes including those with pointed
tips. The flanks are finished with the help of diamond and plastic strips with diverse
abrasive power.

After the cofferdam was removed, the state of the gingival area was assessed and the
tooth around the restoration was covered with the fluorine lacquer.

Clinical case 2. The patient A. born in 1964 made an appointment complaining of
etiological nagging pain. She was examined and diagnosed with chronic pulpitis of tooth
45.The treatment required the anesthetization. Next a cofferdam was placed and the tooth
was dissected, the pulp of the crown and the root was amputated and the mechanical
and medicinal treatment of the root-canal was carried out. The canal was filled with GP.
Canason was used as a sealer. The X-ray inspection was arranged afterwards. The stages
of the treatment were photographed with the help of a special mirror, which enabled the
dentist to observe the object from two different perspectives.
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Fig. 1. Clamp on the molar, matrix placed along Fig. 2. Prepared cavity
the distal bone of the premolar

Fig. 3. Layer-by-layer filling of the premolar Fig. 4. Acid etching of the cavity sides

Fig. 5. Completed restoration
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The endodontic procedures were preceded by the interpretation of the tooth color,
the planning of sizes and shapes, the correction of the occlusion. By using the special
color standards the shades of the opaque (OA3) and enamel (A3) composite were
determined. The anatomic shape corresponds to the symmetrically located premolar, the
buccal tuber being larger in size than the lingual one. Before the adhesive preparation of
the hard dental tissue the root filling was isolated with the thin layer of the glass-ionomer
dental cement, which was then cured by the light of the halogen lamp. Next stage was
acid etching (Fig. 4). The surface was rinsed dried and saturated with the adhesive. The
working zone was restricted by the Palodent Plus matrix system. The adaptive layer
was represented by the photo polymerized composite. The liquid photocurable base
component is recommended to use as the foundation in cavity types of class | and Il. The
main advantages of such a spacer consists in the possibility to apply it in one layer 4,0 mm
thick and cure it over 10 seconds. The liquidity is the reason the adaptation is good while
the polymerization stress is low. The material is compatible with all types of bonding and
composite based on methacrylate. Special syringes and flow-capsules, equipped with a
flexible cannula, are employed to secure the precision of the application.

Right after the portion of X-tra Base was applied to the bottom of the cavity, it got
light cured. The following step was to model the restoration with the help of the light
curable nano composite. The missing dentin was provided for by the A3 color. The worn-
out enamel was modelled with A3 shade. The whole surface of the premolar was covered
with a transparent layer. The treatment of the restoration was carried out by means of the
finishing system. The definite finish line was polished after the removal of the cofferdam
(Fig. 5). The tooth was then coated with a layer of Bifluorid 12 fluorine lacquer. The patient
was fully satisfied with the result.

B CONCLUSIONS

The use of the light curable composite for the sake of making aesthetic restorations
of teeth, which happen to be under constant masticatory stress, allows a dentist to meet
the demands for the optimal mechanical strength and natural-looking appearance.
The formation of the base layer made of liquid material significantly decreases the time
consumption for the work while at the same time improving the quality of a restoration.
The indispensable condition for the efficacy of work is the isolation of the work field, strict
observance of the application instruction for the materials used, the modelling of macro-
and micro-relief and thorough finishing of the restoration to achieve the effect of natural
gleam.
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