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2. Clinical and experimental justification of restoring partial defects of crown parts of teeth with onlays

Pedepar:

1. Meta npezcTaByiieHoi po60TU — MiABUIIUTY e(PEKTUBHICTb 3aMillleHHs YaCTKOBUX Ae@eKTiB KODOHKOBUX YaCTUH
3y0iB BKJIaAKaMU 3aB/SIKY BUBYEHHIO PE3YJIbTATUBHOCTI iX 3aCTOCYBaHHS MIJIIXOM MiKpO6iOJIOriYHOTO,
€KCIIEPMMEHTAIbHOI'0 MaTeMAaTUYHOTI'0 Ta KJIiHIYHOTO JOCiIpKeHHS. [[711 BUKOHAHHSI [1I0CTaBJIeHOI MeTH poboTa
IIPOBOJIMJIACh Y TPU €Taly, o Pi3HWINCh 00'€eKTaMU Ta METOZaMu JocimpKkeHHs. Ha nepmomy ertani pod6oTu
IIPOBEJEHO 6aKTEpPiosIoriyHe AOCIiIPKEHHS AEeHTaIbHOIO HaJlbOTY Ta C/MHU cepel 90 yuyaCcHUKIB JOCiIHOI rpynu Ta
20 - xoHTpoJbHOIL ITpu 1poMy 6yJ10 oTpuMaHo 395 yHiKasnbHi i30s1sT1 (338 Bif MauieHTIB i3 KapiecoMm 3y6iB Ta 57 -
BiZI 30pOBUX LOOPOBOJIBLB). 3TiAHO 3 OTPUMAHMMU Pe3yJIbTaTaMM BCi 3pa3Ky Bifj yYaCHUKIB JOCIiIKeHHS Oyu
IIO3UTHBHI Ha Mikpob6ioTy. Ha npyromy eTamni JociIyKeHHs HaMU 3/i/ICHEHO IIOPiBHSHHS HAlIPY>KEHO-
Ie(pOpMOBaHUX CTaHiB iMiTal[iiHMX MoZesel «3yd — pecTaBpallisy» 175l IEPIIOTrO HKHBOTO MOJISIPY I1pU
3aCTOCYBaHHI pi3HUX KOHCTPYKLIMHUX MaTepiajiB: KOMIIO3UTY, KEPaMiK1 Ta JiOKCUIy UMPKOHi0. Komm'oTepHi

imiTaniiHi mogesni 6ioMexaHiYHUX CUCTEM OTPUMYBAJIU LUISIXOM LU(PPOBOTO CKaHYBaHHS I1€PIIOT0 HUKHBOTO



mossipa B ¢opmati STEP. KoHTposb 3gilicHIOBanu y popmi YMCI0BUX XapaKTePUCTHUK i rpadivHoi Bisyasisalii B
nporpami EXOCAD. [l71s1 npoBeieHHsI pO3PaxyHKiB 3aCTOCOBAaHO MEeTOJ, CKIHU€HUX eJIeMEeHTIB, iHopmariiiHi
TexHoJIorii Ta nporpamHi kogu cuctemu ANSYS Workbench 12.1. Tliczst TecTyBaHHSI po3p006JIeHUX IUCKPETHUX
Mogeiel iX nepeBipsiiv Ha BiJIIIOBiAHICTb Ta 30ir YMCEJIbHUX PE3YJbTATiB Y I0JIIX BUCOKUX IPali€HTIB HAIIPYTH i3
3aCTOCYBaHHSM IporpamHoro 3a6esnedeHHss ANSYS 12.1. Ananisdy mifjsraan MakCUMaJibHi BeJIMYMHMY [1epeMilleHb,
rpaJlieHTIB Ta aMIUITY, €KBiBaJIEHTHOI 3a Mi3eCOM Halpyru B CTPYKTYPHUX €JIEMEHTAX KOKHOI 3 TPhOX
6ioMexaHIYHMX CUCTEM «3y0 — pecTaBpalisi». 3Ha4YeHHs BEJIMUMH HANIPYTyU IPMBOJUIIM i3 3aCTOCYBAaHHSIM METOAY
JIiHIHOrO MacIITabyBaHHSI JAHMX YMCEJIbHOTO PO3B'SI3aHHS KPAlOBUX 3a7ja4 TeOpii MPY>KHOCTI AJ1s1 MAJIMX BEJIMYNH
nedopmariii npy GyHKLiOHATBHOMY CUJIOBOMY HaBaHTaKEHHI II€PIIOro HIDKHbOro mossipa y 100 H. Po3paxyHKOBI
BEJINYMHY Koe(illieHTiB 3a1acy MillHOCTi CTPYKTYPHUX €JIeMEHTIB 6i0MeXaHI{UHUX CUCTEM O0UUCIIIOBAJIH, SIK
BiZJHOLIEHHS BEJIMYMH MEXi MIIIHOCTI 40 MaKCUMaJIbHUX PO3PAaxyHKOBUX BEJIMUMH €KBIiBaJIEHTHOI 3a Mizecom
HaIpyry, MacmrTaboBaHux i3 koedinieHToM 10 ayst cunoBoro HaBaHTaxeHHs B 100 H. Takum 941MHOM 6YJ10
BCTaHOBJIEHO, 1110 HANOisbIIi IpaflieHTH HANIPYTU PEECTPYIOTHCS B NiJISIHII LIEME@HTHOTO IIPOLIapKy. YTiM, XapakTep
nepeznayi 3yCriib, TaKOX 4K i [10JI1 HAIIPYTY, PI3HATBCA 171 3aCTOCOBAHMX KOHCTPYKLIMHUX Marepiais.
BcraHoBII€HO, 110 Bifipa3sy MicJis IPOBENEHOrO JIIKYBaHHS BCi BUKOHAHI pecTaBpallil BilloBifan BUMOTam 3a BciMa
Kkpurepismu. Togi sk yepe3s 12 micsauis ycnimHumu 6ynu 95,8 % mpsMux KOMIIO3UTHUX pecTaBpalii, 97,0 %
MeTanokepamiuyHux Ta 100 % uypKoHieBux. [IpUYnHOI0 HEBIAINX KOMIIO3UTHUX PeCTaBpallill B yCix BUIaKax OyJjo
HagMipHe CTUPaHHS OKJIIO3iMHOI NoBepxHi. I MeTasoKkepaMiuyHMX BKJIAJOK Ipobyiema Hee(PEKTUBHOTO
BiZJHOBJIIOBAJIbHOTO JIIKYBaHH I10JIAATajla B [IOPYLIEHH] KPallOBOTO IPUJIATaHHA. BifHOBIEHHS allpOKCUMAaJIbHUX
[IOBEPXOHb OOKOBUX 3y06iB KOMIIO3UTHUMU MaTepiajlaMy BUKJIMKAJIO NOTipLIaHHS TirieHW pOTOBOI IOPOKHUHU Ta
IIPU3BOJUJIO IO PO3BUTKY MapriHajibHOTO TiHriBiTy. HaBnaku, mpoTe3yBaHHs BKIaAKaMU CYIIPOBO/KYBaIOCs
33/I0BiJIbHMM CTaHOM TKaHMH NIAPOJIOHTA. 3aCTOCYBAaHHS LIMPKOHIEBUX BKJIALOK 3a0€3Me4yBajio HalKpalui
[IaPOJIOHTAJIbHUI CTATyC OIIOPHUX 3y0iB 3a TOKAa3HUKaMU 3yOHOI OJISIIKY, ICEHHOTO iHIeKCy Ta IIMOMHA
30HyBaHHS. OTXe, LOCIITH €(PEKTUBHOIO BiIHOBJIEHHS YaCTKOBUX NePEKTiB OOKOBUX 3y6iB MOKIIMBO i3
3aCTOCYBaHHSM SIK IPSIMMX KOMITIO3UTHUX PECTaBpaliill Ta HEMPSIMUX MEeTaJoKepaMiyHMX i HUpKOHieBux. IIpoTte
HalobinbIy epeKTUBHICTb 32 KPUTEPIisIMU SIKOCTi pecTaBpalliil, CTaHy TKAaHUH NIaPOJOHTA, XapaKTePY OKJIO3iHIX
CIIiBBiZJHOLIIEHb EMOHCTPYIOTh BKJIQIKM Ha OCHOBI IiOKCUYy LIMPKOHII0, BUTOTOBJIEHi i3 3acTocyBaHHsSIM CAD /CAM

TEXHOJIOTI]

2. The purpose of the presented work is to increase the efficiency of restoring partial defects of crown parts of
teeth with onlays by studying the effectiveness of their use through microbiological, experimental mathematical
and clinical researches. To achieve the aim, the work was carried out in three stages, which differed in objects and
methods of research. At the first stage of the work, a bacteriological study of dental plaque and saliva was
conducted among 90 participants of the experimental group and 20 of the control group. Thus, 395 unique isolates
were obtained (338 from patients with dental caries and 57 from healthy volunteers). According to the obtained
results, all samples from all the participants were positive for microbiota At the second stage of the work, we
compared the stress-strain states of the simulation models “tooth - restoration” for the first mandibular molar
when using different structural materials: composite, ceramic and zirconium dioxide. Computer simulation models
of biomechanical systems were obtained by digital scanning of the first mandibular molar in STEP format Control
was carried out in the form of numerical characteristics and graphic visualization in the EXOCAD program. The
finite element method, information technologies and program codes of the ANSYS Workbench 12.1 system were
used to perform calculations. After testing the developed discrete models, they were checked for compliance and
coincidence of numerical results in fields of high stress gradients using the ANSYS 12.1 software, The maximum
values of displacements, gradients and amplitudes of the equivalent stress according to Mises in the structural
elements of each of the three biomechanical systems “tooth - restoration” were subject to analysis. The stress
values were derived using the method of linear scaling of the data of the numerical solution of boundary value
problems of the theory of elasticity for small deformation values at a functional force load of the first mandibular
molar of 100 N. The values of the safety factor of the structural elements of biomechanical systems were calculated
as the ratio of the values of the ultimate strength to the maximum values of the equivalent Mises stress, scaled by a



factor of 10 for a force load of 100 N. It was found that immediately after the treatment, all the performed
restorations met the requirements according to all criteria. While after 12 months, 95.8 % of direct composite
restorations, 97.0 % of metal-ceramic and 100 % of zirconia restorations were successful. The reason for the
unsuccessful composite restorations in all cases was excessive wear of the occlusal surface. For metal-ceramic
onlays, the problem of ineffective restorative treatment was the disorders of the marginal fit. Therefore, it is
possible to achieve effective restoration of partial defects of distal teeth using both direct composite restorations
and indirect metal-ceramic and zirconium restorations. However, the greatest efficiency by criteria of the quality
of restorations, the state of periodontal tissues, and the occlusion is demonstrated by zirconium dioxide onlays,
manufactured using CAD /CAM technology
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