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AHHOTALUSA

BBenenne. Ha cerogusmnuii 1eHb W3BECTHO, YTO CTPYKTYpHas U MeTaboauyeckas
CTaOWJIBHOCTh TKAaHEW MNapoJOHTa — MEPUOJOHTAIBHON CBSI3KM M aJIbBEOJISIPHOM
KOCTH - 3aBUCUT OT MEXAHUYECKOW CTUMYJSIIMM 3TUX TKAHEH, BBI3BIBAEMOM
HalPSDKCHUSIMUA  CKaTUS W pacTshKeHUsA. MexaHuueckash Harpy3ka B IMpelelax
(GU3HONIOTUYECKUX TpaHHUI] CIOCOOCTBYET HOpPMalIM3allid OOMEHA BEIEeCTB,
CTUMYJIUPYET TIPOLIECChl POCTa, Pa3BUTHUS U COXPAHEHHS CTPYKTYphl TKaHEH
NapoJIOHTA, B TO BpEMsI KaK Meperpy3ka TKaHel MapoJoHTa BEAET K NaTOJIOTMYECKUM
JNECTPYKTHUBHBIM TpoueccaM. Llesb mccjieoBaHMsA — BBIIBUTH BECOBYIO HArpy3Ky
pPa3IMYHBIX OPTONEAMYECKMX KOHCTPYKUMH Ha TKaHM MapoaoHTa. Martepuaa u
MeToabl. bbiia mpoBeneHa SKCTpakius BOCBMHM MHTakTHbIX 3yOoB. Ilocie 3toro
OblJIa U3MEPEeHa X Macca ¢ MOMOIIbIO BeCOB ¢ morpenrHocThio = 0,05 1. [IpoBeneno
OJIOHTOINPENAPUPOBAHUE 3yOOB TMOJ PA3IUYHBIE OPTONEAMYECKHE KOHCTPYKIIMH:
KOPOHKHM U3 METajlla, METAJUIOKEPAMUKHU, JUOKCUAA LIUPKOHHUS, LIETbHON KEpaMHKH.
B xome paborbl ObuUIM TOJYyYEeHbl LHUPPOBBIE OTTUCKM JO M MOCIHE
OJIOHTOIIPEIIAPUPOBAHHS C TIOMOIILI0 UHTpaopanbHoro 3D ckanepa 3Shape Trios 3.
C momompto Texunosnoruu CAD-CAM Obutr 1oJTy4eHbl Pa3IMdHbIE OPTOTIEINYECKHE
KoHCTpyKIuu. [locne ¢ukcanuu KOpOHOK HA 3yObl ObUIM MPOBEIEHBI KOHTPOJILHBIC
B3BEIIMBAHUA W  ONpPENETeHbl HM3MEHEHHUsS MacChl 3yOOB B  TIPOIEHTaX.
Cratuctuueckas o00paOOTKa TMOJMYYEHHBIX JaHHBIX BBITIOJHEHA C TIOMOIIBIO
nporpaMmHoro obecrieuennss MicrosoftExcel 2010. ITouck KJIMHAYECKUX
ucciaeqoBaHuii ObLT TpoBeneH B Oazax nanHbix PubMed, Elsiever u Elibrary 3a
nepuoa 2010 - 2023 r. BeiBoawbl. Ilocne onieHkun Macchl 3y00B 10 pONapuBaHus U
nocjie (QukcalMu KOPOHKA MbI TMPUILIA K BBIBOJY, YTO HAMMEHBIIYIO BECOBYIO
Harpy3Ky Ha TapoJOHT oOOecneuusii IeJIbHOKEpaMHUecKass M MeTaJlIn4yecKas
KOpoHKH. Hanbomnpiryro  BeCOBYyr0  Harpy3Ky Ha  MapoJOHT  OOecreyuiu
MeTalIOKepaMUyeckass KOpOHKa M KOPOHKa M3 Juokcuaa uupkonus. [lpu BeiOope
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OpTONEANYECKONH KOHCTPYKLIMU HEOOOXOIAMMO YYHUTHIBATh HE TOJBKO €€ BeC, HO U
apyrue (GaxkTopsl B TMOJIOCTH pTa: KIMHUYECKas KapThHa 3a00JIeBaHUSA, HATUYKE
APYTUX, B TOM YHCJE METAUTMYECKUX, KOHCTPYKIMHA B TMOJIOCTH pTa MalMEHTa, a
TaKXe ero 00I1ecCOMaTHIYEeCKOE COCTOSTHHE.

KialoueBble cjioBa: BecoBas Harpy3ka Ha IapOJOHT, MEXaHHWYEeCKash Harpyska,
1u(POBHIE TEXHOJIOTUH.

DETERMINATION OF WEIGHT LOAD OF VARIOUS ORTHOPEDIC
CONSTRUCTIONS ON PARODONTAL TISSUES

Polina I. Astryukhina, Marina L. Marenkova, Maria S. Mirzoeva

Department of prosthodontic dentistry and general practice dentistry

Ural state medical university

Yekaterinburg, Russia

Abstract

Introduction Nowadays it is known that the structural and metabolic stability of
periodontal tissues - periodontal ligament and alveolar bone - depends on the
mechanical stimulation of these tissues caused by compressive and tensile stresses.
Mechanical load within the physiological limits contributes to the normalization of
metabolism, stimulates the processes of growth, development and preservation of the
structure of periodontal tissues, while overloading of periodontal tissues leads to
pathological destructive processes. The purpose of the study was to identify the
weight load of various orthopedic constructions on periodontal tissues. Material and
methods. Eight intact teeth were extracted. After that, their mass was measured using
scales with an error of = 0.05 g. Odontopreparation of teeth for various orthopedic
structures was carried out: crowns made of metal, metal-ceramic, zirconium dioxide,
all-ceramic. In the course of the work, digital impressions were obtained before and
after odontopreparation using the 3Shape Trios 3 intraoral 3D scanner. Various
orthopedic structures were obtained using CAD-CAM technology. After fixing the
crowns on the teeth, control weighings were carried out and changes in the weight of
the teeth were determined in percent. Statistical processing of the obtained data was
performed using Microsoft Excel 2010 software. A search for clinical studies was
carried out in the PubMed, Elsiever and Elibrary databases for the period 2010-2023.
Results. In accordance with the results obtained, it is worth noting that the lightest
design was the ceramic crown, while the zirconia and metal-ceramic crowns were the
heaviest. This is due to the presence of metals and alloys, as well as facing materials
in the structures. Metal crowns were approximately similar in terms of weight load to
all-ceramic crowns. This may be due to the fact that ceramic crowns are substantially
thicker than metal crowns in order to meet requirements such as strength and
aesthetics. Conclusions. After assessing the mass of the teeth before steaming and
after fixing the crown, we came to the Conclusions that all-ceramic and metal crowns
have the least weight load on periodontal sources. The greatest weight load on
periodontal sources is a metal-ceramic crown and a crown made of zirconium
dioxide. When choosing an orthopedic structure, it is necessary to take into account
not only its weight, but also other factors in the oral cavity: the clinical picture of
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diseases, the presence of others, including metal structures in the patient’s oral cavity,
as well as his general somatic condition.
Keywords: weight load on the periodontium, mechanical load, digital technologies.

BBEJAEHUE

Ha ceromHsiiiHMiA J€Hb W3BECTHO, YTO CTPYKTypHass M MeTaboIudecKas
CTaOMJIBHOCTh TKAHEW MNapoJOHTa — NEPHUOJOHTAIBHOM CBS3KH M AJIbBEOJSPHOU
KOCTH - 3aBUCUT OT MEXAHWUYECKOW CTUMYJALMU DJTUX TKaHEW, BbBI3bIBAEMOMN
HalpsDKCHHUSIMU  CKaTUs W pacTshKeHUsA. MexaHuyeckass Harpy3ka B IIpeeax
(GU3HOIOTUYECKUX TpaHUI] CIOCOOCTBYET HOpPMalM3allid OOMEHa BEIlEeCTB,
CTUMYJIUPYET IIPOLIECCHI POCTAa, Pa3BUTHUA W COXPAHEHUsSI CTPYKTYpbl TKaHEH
NapOJIOHTA, B TO BpEMsI KaK MEPErpy3Kka TKaHEH MapoJOHTa BEAET K NaTOJIOTMYECKUM
JICCTPYKTUBHBIM Iporeccam [1, 2].

[lepnolOHT sBIsETCA HE TOJBKO CPEACTBOM IIEpElayd MEXaHUYECKOM
Harpy3ku ¢ 3y0a Ha albBEOJSIPHBIA T'PeOEHb, HO U CIIy>)KUT aKTUBHBIM YYaCTHUKOM
MOJIETUPOBAHUs KOCTHOM TKaHU B OTBET HA CUJIOBOE BO3JEWCTBHE. B CBiA3M C 3TUM
obu1 chopmynupoBaH 3akoH FO. Bonbdda, KOTOpeIi riacut, 4To KOCTHas TKaHb
YeJIoBeKa aJanTUPYETCs K Harpyskam, KOTOpeM noasepraercsa. Emeé B 1998 rony
yuensiMu B.H. Koneiikunabim u .H. KycTtoBeiM (B 2005 r.) Obli1a BBIsIBIIEHA OOJIBIIAS
HY>K/1a€MOCTbh HACEJICHHs B 3yOHBIX MPOTE3aX pa3jIM4HbIX KOHCTpYKuui (75,15%). B
OPOTE3UPOBAHUN HMCKYCCTBEHHBIMH KOPOHKaMH Hyjarorcs 55% mnaiueHroB, a
moctoBuAHbIMU — 43%. He HyXnmamuch B NPOTE3UPOBAHUU TOJOCTU pTa JIUIIb
24,85% mnanueHToB, a 74,4% o6ciie10BaHHBIX UMENH TOJIHOLICHHBIC 3yOHBIE TIPOTE3BI
pazIMYHBIX KOHCTpPYKUMH. B cBf3M ¢ 3THUM aKkTyaJleH BONPOC IIOHUCKA

OpPTOIEINYECKON KOHCTPYKIIMU C ONTUMAJIbHON BECOBOIM HArpy3Koi Ha MapoJoHT [3,
4, 5].

Leapr wucciaenoBaHuss — BbIIBUTH BECOBYIO  HArpy3Ky  pasJIM4HBIX
OpPTOIEINYECKUX KOHCTPYKIHUM HA TKAHU MapOJOHTA.
MATEPHUAJ U METO/bI

brelna mpoBezeHa 3KCTpakiusi BOCbMU MHTAaKTHBIX 3y00B. Ilocie aToro Obuia
W3MEpEeHa MX Macca C MOMOIIb BecoB ¢ mnorpemHoctbio +0,05 1. IIpoBeneno
OJIOHTOIpENapupoBaHre 3yOOB IMOJA pa3IMyHbIE OPTONEIUYECKHE KOHCTPYKIIMH:
KOPOHKH W3 MEeTajlia, MEeTAIUIOKEPaMUKH, JUOKCHUA ITUPKOHUS, IEIbHON KEePaMUKH.
B xome paGorel Obumn TONy4YeHBI IUGPOBBIE OTTUCKHM JO U TOCHE
OJIOHTOIIPETIAPHUPOBAHHS C TIOMOIILI0 HHTpaopaasHoro 3D ckanepa 3Shape Trios 3.
C momompto Texunosnoruu CAD-CAM Obutr 1OJTy4eHbl Pa3IMdHbIE OPTOMIEINYECKHE
koHCTpyKIiuu. [locne ¢ukcanuy KOPpOHOK Ha 3yObl ObUTH MPOBEIEHBI KOHTPOJIbHBIE
B3BEIIMBAHUS W  ONpPENENIeHhl HM3MEHEHWs MacChl 3yO0OB B  TMPOIEHTaX.
Cratuctuueckas o0o0paOOTKa TONMYYEHHBIX JaHHBIX BBITIOJHEHA C TOMOIIBIO
nporpaMMmHoro obecnedenuss MicrosoftExcel 2010. [Touck KIMHUYECKUX
ucciaeqoBaHuii OblT mpoBeneH B Oazax nanHeix PubMed, Elsiever u Elibrary 3a
nepuox 2010 - 2023 r.

PE3YJIBTATDBI

[locne ¢ukcanuu KOPOHOK Ha IIEMEHT Oblla H3MEpeHa wmacca 3yO0oB.
[TonyuyenHsie pe3yiabTaThl onucanbl B Tadmune Ne 1.
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Taomuma Ne 1

Macea 3vba Maecea 3yvba
Mo a0 - nucm.} Macca syia € M eTanTokeparira FKopoxra ns Koponka ms
3yfa | mpemapmupoBa | mpemapHpoEa METALTHHECRON EeCKad KOpOHEA ARG EEPAMIER
- IS KOPOHKOI IPROHIA
1 1.48 1.184 2.585 2.836 3.094 1.585
2 1.09 0,872 1.373 1,583 2,782 1.274
3 0.79 0,632 2.133 2.343 2.542 1.042
4 1.18 0.944 2445 2.655 2.854 1.354
5 1.53 1.244 2.744 2.954 3.154 1.654
] 1.80 1.441 2.942 3.152 3.351 1.851
7 1.10 0.88 2381 2.591 2,79 1.29
8 1.94 1,552 3.053 3.623 3.462 1.962

Macca 3y00B 110, 110CJI€ OJIOHTOIIPENAPUPOBAHUS, TTOCIE (PUKCAIIMH PA3TUUHBIX
KOHCTPYKIIUH Ha KYJbTIO 3y0a
[Tpumeuanue: *- pa3nmuuus nokaszaresei craructuaecku 3HaunMsl (P<0.05).

OBCYXKJIEHUE

B cooTBeTcCTBMM ¢ TOJYYEHHBIMH pPE3YJIbTaTaMH, CTOUT OTMETUTh, YTO
HanOoJiee JErKoil KOHCTPYKIMEN MOCIYXHJIa KepaMU4ecKas KOPOHKa, B TO BpeMs
KaK KOpPOHKM W3 JMOKCHAA LUPKOHHMS M METAUIOKEPAMHKH OKa3aluch HamOojee
TSOKENBIMUA. JTO CBSI3aHO C HAJMYHMEM METAJUIOB M CIUIABOB, a TAK)KE OOJUIIOBOYHBIX
MaTepuajoB B COCTaB€ KOHCTPYKUMWA. MeTaminyeckue KOPOHKH OKa3aluCh
MIPUMEPHO OJIM3KU MO BECOBOM HArpy3Ke ¢ LEIbHOKEPAMHUYECKUMHU KOPOHKaMHU. IJTO
MOXET OBITb CBA3aHO C TEM, YTO KEPaMUYECKHE KOPOHKH CYIIECTBEHHO TOJIIIE
METaJUIMYECKNX, YTOObI COOTBETCTBOBATH TAaKUM TPEOOBAaHUSAM, KaK MPOYHOCTh U
ACTETUYHOCTb.

BbIBO/IbI

1. TTocne orneHku mMacchl 3y0OOB J10 TIPOMIAPUBAHUS U TIOCIIC (PUKCAIIUA KOPOHKH
Mbl TPHIILIM K BBIBOAY, YTO HAMMEHBIIYI0 BECOBYIO HArpy3Ky Ha MapOJOHT
oOecreuniy 1eJibHOKepaMuiecKasi 1 MeTaJITHYecKasi KOPOHKHU.

2. HauOomnbiryro  BECOBYHO Harpy3ky Ha  TapoJIOHT  OOecredmsiu
METaJUIOKepaMHUUYeCKasi KOPOHKA U KOPOHKA U3 TMOKCUIA IUPKOHUSI.

3. IIpu BbIOOpE OpTONENUYECKONW KOHCTPYKIIMM HEOOOXOAMMO YUYUTHIBATh HE
TOJIbKO €€ BeCc, HO M Jpyrue (akTopbl B MOJOCTU pTa: KIMHUYECKAs KapTHUHA
3a00€eBaHus, HalU4he APYrMX, B TOM YHCIIE METAIMYECKUX, KOHCTPYKIUH B
MOJIOCTH PTa MALMEHTA, a TAKXKe €ro 00IeCOMaTHYECKOE COCTOSTHUE.
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AHHOTALIUSA
BBenenue. JIugokanH — aHECTETUK, UCIIOJIb3YEMbIA B CTOMATOJOTHUU JIJISI MECTHOU
AHECTE3UMU. AKBaKOMILIIEKC IJIMLEPOCOIbBATA TUTaHa (AKT'T) -

METAJJIOKOMIJIEKCHOE COEJMHEHHE Ha OCHOBE THUTaHA, IJIMIIEPUHA U BOJBIL.
Coueranne AKIT m numokamHa B CTOMATOJOTHYECKOM CIIpEE CIIOCOOCTBOBYET
OBICTPOM JOCTaBKE aHECTETMKA M CKopeuieil anecte3uu. OIEHUTH COBOKYIHOE
JNEUCTBUE TpenapaToB MOXHO IO U3MEPEHUI0 UX AyeKTporpoBoauMocTtu. ILlean
HCCJIeA0BAHMS - aHAJU3 DJICKTPONPOBOJUMOCTH JTUCIIEPCHBIX BOJHBIX CHCTEM
CTOMATOJIOTUYECKUX CIPEEB C aAKBAKOMIUIEKCOM TJIMIEPOCOJbBATA TUTAHA W
nuaokanHoM. Martepuaa u MeToAbl. JIJis WcciaeqoBaHUs MPUTOTOBJICHBI BOJHbBIC
JUCTIEPCHBIE CUCTEMBI Pa3JIMYHON KOHIIEHTPAIIMU TPEX CTOMATOJOTHUYECKUX CIIPEEB
«JImpokauny, «cnper ¢ AKI'T» u «cnpeit ¢ AKI'T u nupoxkamHom». Y Bcex
JTUCIIEPCHBIX ~ CHUCTEM  H3MEpEeHa MX  DJIEKTPONPOBOJUMOCTh €  TOMOIIBIO

2824



