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JIABOPATOPHOE U3YYEHUE AATE3UBHbIX MOCTOBUAHbIX MPOTE30B, SAMELLAIOLWNX
BKJIOYEHHbIE AE®EKTbI B BOKOBbIX OTAEJIAX 3YBHbIX PAAOB. YacTb 1

Herpuxac O. A., Hpirankos K. B., Ilerpukac U. B.

Teepcroii cocyoapcmeeHHblll MeOuyurHcKull yHugepcumem, 2. Teeps, Poccus

AHHOTAIUA

IIpeamer. Pazpaborannsie B koHIe XX BeKa aAr€3MBHBIC MOCTOBUIHBIC MIPOTE3bI MPEACTABIISIOT Ceiiyac pealbHyI0 allbTEPHATUBY
TPaJMIUOHHBIM MOCTOBHHBIM NPOTE3aM M BHYTPUKOCTHBIM MMIIIaHTaTaM. OJHAKO CUHUTAETCS, YTO MX BBDKHBAEMOCTBH YCTYIAeT
TPaJUINOHHBIM MOCTOBH/IHBIM ITPOTE3aM Ha NCKYCCTBEHHBIX KOpoHKax. Hapymienne gukcanun aare3uBHBIX MOCTOBH/IHBIX IIPOTE30B
Ha 3y0ax MpH jKeCTKOU AByCTOpoHHEH (ukcanuu (fixed/fixed) cBA3aHO ¢ pa3HUIICH €CTECTBEHHON MOJABH)KHOCTH ONOPHBIX 3y00B. [1o-
9TOMY JUIsl @JIT€3MBHBIX MOCTOBH/IHBIX NMPOTE30B IPEIOYTUTEICH BAPHAHT JBYCTOPOHHEH (UKCALMK MO THITY YKECTKO-TTOBHIKHOTO
coenuHeHus (fixed/movable).

Leap — n3ydenue HanpspkeHHO-AeGopMupoBaHHOro coctossHust AMII ¢ nBycToponHel ukcanueii mo TUIY KeCTKO-IOABIKHOTO
coenuHeHwust (fixed/movable) Ha OHOU U3 CTOPOH BKIFOYCHHOTO JeekTa B OOKOBOM OT/eNe 3yOHOTO psija.

MeToaosorusi. BT HCIIOTB30BaH METOJ KOHEUHBIX 3JIEMEHTOB C LEIbIO NPEIBAPUTEIBHOI OICHKH KaPTHHEI paclpeIeeHus
HanpspkeHui 1 uxcupoBanHoro AMII (13 merasmia 60 CTEKIOBOIOKHA) C KECTKO-TIOJBIKHBIM coelMHeHnEeM. PacueT mpoBoauics
C UCIIOJIb30BaHNEM CIenualbHbIX mporpamm (Ansys 12.2 Inc. Ansys — CIIA u APM 3 D Studio — Poccus).

Pe3yabTaTel. MennanpHast 001acTh HANPSDKCHUH HAXOJUTCS JIMIIb B 30HE KOHTAKTA OKKIIIO3MOHHOW HAKJIQAKH-TANKA M MEIU-
aJIbHOTO OMOPHOTO 3y0a B KOJMYECTBEHHOM Auana3one 32-60 u/mm?. JlucranbHast 001acTh HANPSDKEHUH COOTBETCTBYET JHCTAIBHOMY
KOHHEKTOPY, HaXO/sCh MPUMEPHO B TOM ke aAnanazoHe — 40-65 v/MM?. B ciiyyae ¢ MeTalIMyecKuM peTeiHEPOM HAIPSOKCHHUS pac-
MIPOCTPAHSIOTCS U Ha Hero — 4-37 v/MM>. B ciiydae ¢ BOJOKOHHO-KOMITO3UTHBIM PETEHHEPOM HAIPSHKCHHS Ha HEro MpPaKTH4eCKU
He pacrnpocTtpansores — 1-14 u/mMm?.

BbIBoabI. AHAIN3 KAPTHHBI pAcTIpeeNICHNs] HAPSIKEHHUH /TSl AT€3MBHBIX MOCTOBH/IHBIX IIPOTE30B C KECTKO-TTOBIKHBIM COCIH-
HEHHUEM, MOJTYyYCHHOII MEeTOIOM KOHEYHBIX JIEMEHTOB, IOATBEPAMWI: 1) menecooOpa3sHOCTh YKOPOUCHHS] MEAHAIbHON aJAre3nBHOM
HaKJIaaKu (Masblii peTeliHep) u 2) BIOOP ’KECTKOW METaITMYeCKOl (BO3MOXKHO, KEPaMUYECKOH) AMCTAaIbHON alre3UBHONW HAKIAIKU
BMECTO CJIa00->KECTKON BOJIOKOHHO-KOMITIO3UTHOM aIre3UBHON HaKIaaKK (OOJBINON peTeitHep).

KioueBbie cl10Ba: adzesugnvle MOCMOBUOHbIE NPOME3bl C HCECMKO-NOOGUICHBIM COCOUHEHUEM, MenO0 KOHEeUHLIX JJ1eMeHINO8,
Kapmuua pacnpeoenenus HanpaxceHutl, 601buoll pemetinep, OKKIIO3UOHHASL HAKAAOKA
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THE LABORATORY STUDY OF RESIN-BONDED FIXED PARTIAL DENTURES
IN THE POSTERIOR REGION (IN PREMOLAR-SIZED SPANS). Part 1

Petrikas O.A., Tsigankov K.V., Petrikas L.V.

Tver State Medical University, Tver, Russia

Annotation

Background. Developed at the end of the 20th century, resin-bonded fixed partial dentures are now a real alternative to traditional
bridges and intraosseous implants. The mean survival rate of conventional fixed partial dentures clearly exceeds the mean survival rate
of adhesive fixed partial dentures. Debonding of fixed/fixed resin-bonded fixed partial dentures is associated with the difference in the
natural mobility of the abutment teeth. Therefore, the fixed/movable resin-bonded fixed partial dentures are preferable.

Objectives — to study the stress distribution in fixed/movable resin-bonded fixed partial dentures RBFPD using finite element
analysis.

Methods. The finite element method was used to preliminary estimate the stress distribution pattern in fixed/movable resin-bonded
fixed partial dentures (metal or fiberglass-composite). The calculation was carried out using special programs (Ansys 12.2 Inc. Ansys —
USA and AWP 3 D Studio — Russia).

Results. The medial area of stresses is located only in the contact zone of the occlusal rest in the quantitative range of 32-60 N/mm?.
The distal area of stresses corresponds to the distal connector, being approximately in the same range — 40-65 N/mm?. In the case
of a metal retainer, the stresses also apply to it — 4-37 N/mm?. In the case of a fiber-composite retainer, stresses are practically not
applied to it — 1-14 N/mm?.

Conclusions. Analysis of the stress distribution pattern for the fixed/movable resin-bonded fixed partial dentures, obtained by the
finite element method, confirmed: 1) the expediency of shortening the minor retainer 2) the choice of a rigid metal (possibly ceramic)
major retainer instead of a weakly rigid fiber-composite major retainer.

Keywords: fixed/movable resin-bonded fixed partial denture, finite element analysis, stress distribution pattern, major retainer,
occlusal rest
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BBenenne

Buenpenune B koHie XX Beka MOCTOBHIHBIX IPO-
T€30B ¢ MUHUMAJIbHBIM IpenapupoBaHUEM M ajre-
3UBHOI (uKcanmeil Ha 3y0ax M KIMHHYECKas OICHKA
oTaajleHHbIX (cBblimie 10 5eT) pe3yabTaToB UX NIPHU-
MEHEHHS MO3BOJIMJIM MMO3ULMOHUPOBATH aJAT€3UBHbBIE
MocToBUAHbIE TpoTe3bl (AMII) Kak peanbHYIO ajb-
TEpHATUBY TPAAULMOHHBIM MOCTOBHUJIHBIM MPOTE3aM
¥ BHYTPUKOCTHBIM MMILIaHTatam [2, 3, 7, 13, 17, 19].
[Nokazanuem k npumenenuro AMII saBagOTCS BKIIO-
4eHHbIe Ne(EeKThl 3yOHBIX PSIOB, OTPAaHUYCHHEIC
WHTAKTHBIMU 3y0aMu, MpU OTCYTCTBUHU OJHOTO 3y0a.
Hesricokyto nonymnsipaocts AMII cpeau ctomaronoros
MOXXHO OOBSCHUTD Y3KUMHU PaMKaMU MOKa3aHUHN K IpH-
MEHEHHUI0 — OJMH OTCYTCTBYIOWIUHA 3y0 U HeoOXxoau-
MOCTh MHTaKTHBIX OMOPHBIX 3y0oB [1, 5, §, 18].

BaxupiM HI0OaHCOM (yHKIHOHHpOoBaHUsT AMIT siBisi-
€TCsI MEHBIIIAS IPOYHOCTh UX (PUKCAIMH HA 3y0ax B CpaB-
HEHUHU C MOCTOBUAHBIMHU NPOTE3aMHU Ha UCKYCCTBEHHBIX
koponkax [4, 6, 10, 14, 15, 20]. Ananu3 paciieMeHTH-
POBOK ABYCTOpOHHUX (fixed/fixed) AMII, o MHEHHIO
CHEIHAIMCTOB, CBSI3aH C OMOMEXaHUYECKUMHU 0COOEHHO-
CTSIMU peTeiiHepoB (OmopHBIX neMeHToB) AMIT — anre-
3UBHBIX HaKJIaJO0K B BHJAE «KPBUILEBY, JIUIIb YaCTUYHO
MOKPBIBAIOIMX OMOPHBIE 3yObl. IIpn okazaHuM keBaTesb-
HOTO JIaBJICHUS Ha HEMOKPBITYIO YacTh 3y0a OH MOXET
MOTPYXKaTbCs B JIYHKY, HO 3TO ABM)XKeHUE Oynet aemndu-
poBarbcs APYruM peTeifHEpOM — Ha BTOpOM 3y0e, mepe-
rpyXas aJre3uBHOE coeAnHeHue ¢ HuM [6, 9]. [Toaromy
BO3MOXKHOCTb PACLIEMEHTUPOBKH Ha OHOM M3 OIOPHBIX
3y0O0B 3aBUCHUT OT Pa3HULIbI UX €CTECTBEHHONW MUKPOIIO-
BIDKHOCTH. CUMTAETCS, YTO 3TA pa3HULIA HE JOJDKHA IMpe-
BBILIATH 5 €]I. 110 JTaHHBIM NepHoTecTUpoBanus [5, 16].

B Hacrosiiee Bpems, 10 MHEHUIO OOJIBIIUHCTBA CIie-
UAITUCTOB, HanOoee nenecoodpasusM st AMII siBs-
€TCsl OJHOCTOPOHHSAS (PUKCALUS WIIM BapUAHT C HKECTKO-
MOJBIKHBIM cOequHEeHUeM (fixed/movable) Ha maaoMm
pereitnepe [4, 11, 12].

Puc. 1. leomempuyeckas mooenb AMI ¢ 6onbuum
pemeliHepOM HA MOJIApe U OKK/TIO3UOHHOU HaKnaokol-nankou
Ha npemoJisipe ¢ Opy20l CMOPOHbI BKITIOYEHHO20 Oehekma

Fig. 1. A three-dimensional finite element model of a three-unit
fixed-movable resin-bonded fixed partial denture with the occlusal
rest to the first premolar replacing a mandibula second molar

Leab0 HACTOSMIETO UCCIIECIOBAHUS SBHJIOCH H3Y-
YEeHHUE HANPSIKEHHO-1e()OPMHUPOBAHHOTO COCTOSHUS
AMII ¢ nBycTopoHHEH (pUKcaruel Mo TUIY KECTKO-
MOJBHKHOTO coefauHeHus (fixed/movable) Ha onHOM
W3 CTOPOH BKIIFOYCHHOTO nedekra B OOKOBOM OTJeIe
3yOHOTO psija.

MarepuaJjibl 1 METOABI

B niepBoit wacTu pabOTHI MpEACTABISIEM MHUIOTHOE
WCCIIeIOBAaHNE HANPSIKCHU B CHCTEME OMOPHBIC 3yObl/
AMII meTomoM MaTeMaTHYECKOTO MOJEIHPOBAHUS
KOHEUYHBIX 3JIEMEHTOB. MeTo/l KOHEYHBIX 3JIEMEHTOB
OBUT UCITONB30BAH C IIENBI0 MPEIBAPUTEIBLHON OICHKU
KapTUHBI paclpeaeICHUs HAPSDKEHIH TSI (GPUKCHPOBaH-
HOoro AMIT (13 MeTaia MO0 CTEKIOBOJIOKHA) C KECTKO-
MTOJIBM)KHBIM COCIMHCHHEM, 4TOOBI 000CHOBATh BHIOOD
peanbpHON KOHCTpYKIMK U Matepuana AMII nns nans-
HEUIIMX MCCIEA0BAHUN U KIMHUYECKOIO IPUMEHEHUS.

Brina paspaborana reoMmerpudeckas MoJeb, BOC-
co3jaronias BKIOYCHHBIA nedeKT, 3amenieHHbid AMIIT
C KECTKO-IIOJABM)XHBIM COEIMHEHHEM. Mojenb Mmoj-
Beprajiach BepTHKAIbHOW Harpy3ke B 250 HRIOTOHOB
TI0 CepeIIHe BKITIOUCHHOTO nedekra. Pacuer mpoBoamcs
C MCTIOIh30BAaHUEM CIICTIHAIBHBIX MTporpamMm (Ansys 12.2
Inc. Ansys — CIIA u APM 3 D Studio — Poccus).

[Ipencrasnsiem monens AMII ¢ aare3nBHBIMU HAKITA/I-
KaMH Ha MoJisipe (O0JIBIION peTeiHep) U OKKITFO3HOHHOM
HaKJIaJKOM-JalKol Ha MPEMOJISIpe C APYyroil CTOPOHBI
BKJIFOYEHHOTO Jie(hekra (puc. 1). Manblii pereiinep npe-
BapUTENIbHO OTCYTCTBYET B CBA3U C INIAHUPYEMBIM U3Me-
HEHHEM ero KOHCTPYKIIMHU (0OBIYHO OH TpEICTaBiseT
c000if aATe3NBHYIO HAKIAAKy Ha MEAHaIHLHOM OMOPHOM
3y0e). [loTHOE OTCYTCTBHE MAjoro peTeifHepa B KIIH-
HUKE HEe)KeJIaTeJIbHO 110 IPUYMHE BHICOKOH BEPOSTHOCTH
o0Opa3oBaHUs Kapueca IO MOJBHKHON OKKIIFO3UOHHON
HaKJIaIKOM-JTaITKOH.

Pe3yabTaThbl U UX 00Cy:KIeHUE

Ha puc. 2 mpencraBiena kapTHHa HampsHKEHHO-
1e(OPMHPOBAHHOTO COCTOSHHS I METAJITUYSCKOTO
AMII ¢ xecTKnM coeTMHEHNEM Ha TNCTaIFHOM OTTIOPHOM
3y0e (O0JIBIION peTeitHep) U CBOOOIHBIM COCTHHCHHEM
yepe3 OKKIIO3MOHHYIO HAKJIaJKy-JTarnKy — Ha MEIH-
aJIbHOM.

MenunanbpHast 00J1acTh HAIIPSDKEHUI HAXOUTCS B 30HE
KOHTaKTa OKKIIO3MOHHOW HaKJIaJAKU-JTalKd U MEAUaIhb-
HOT'O OMOPHOTrO 3y0a B KOJMYECTBEHHOM JHAIla30HE
32-60 u/mMM>.

Ta ke kapTUHA HaNpPSKEHHO-Ae()OPMHUPOBAHHOTO
COCTOSTHUS JUJI OOJBIICH HAIISAIHOCTH Tpe/ICTaBIcHA
oTAeNbHO 11 MeTtamndeckoro AMII ¢ megnanpHOMI
cTopoHHI (puc. 3).

Puc. 2 1 3 yka3pIBarOT Ha OTCYTCTBHE HEOOXOAUMOCTH
YCTAaHOBIICHUS Ha MEIMalIbHOM OIIOPHOM 3y0e Majoro
pereitHepa B BUE MPOTSHKEHHOM (TpaJuIIMOHHON ) aare-
3UBHOM HAKJIAJIKU, PACTIOJIATAIOIIEICS Ha BCEH SI3BIYHO-
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Puc. 2. KapmuHa pacnpeoeneHus
HanpsxeHul 8 Memannudeckom AMIT,
yYCMAHOoB/IEHHOM HA ONOPHbIX 3y6ax

Fig. 2. Principal stress distribution
within three-unit fixed-movable metal
resin-bonded fixed partial denture with

the occlusal rest to the premolar

Puc. 3. KapmuHa pacnpedenerus
HanpsxeHul, npedcmasieHHas
0na memannuyeckozo AMI
omOoesibHO 0M ONOPHbIX 3y608

Fig. 3. The stress distribution pattern presented
for the metal three-unit fixed-movable resin-
bonded fixed partial denture with the occlusal
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Puc. 4. KapmuHa pacnpedeneHus
HanpsxeHul 8 80/10KOHHO-KOMNO3UMHOM
AMTII, ycmaHo8eieHHOM Ha ONOpHbIX 3y6ax

Fig. 4. Principal stress distribution within
three-unit fixed-movable glass fiber-reinforced
composite resin-bonded fixed partial denture

with the occlusal rest to the premolar

rest separately from the abutment teeth

a

6

Puc. 5. KapmuHa pacnpedeneHus HanpsxeHud, npedcmasieHHas omoesibHo
0na memannuyeckozo AMI1 (A) u 8osokoHHO-Komno3umHozo AMIT (b)

Fig. 5. The stress distribution pattern presented separately for metal (A)
and glass fiber-reinforced composite (B) three-unit fixed-movable resin-
bonded fixed partial dentures with the occlusal rest to the premolar

KOHTaKTHOU moBepxHocTH 3y0a. IlenecoobpasHa pas-
paboTKa YKOPOUCHHOH aare3uBHON HAKIAIKU, KOTOPas
OTPaHUYMBAECT KOHKPETHO JAHHYIO 30HY BBISIBICHHBIX
HaIpPSDKEHUH.

Puc. 4 nnniocTpupyeT HanpsKeHHO-Ae(popMupo-
BAaHHOE COCTOSIHHE BOJIOKOHHO-KOMIO3UTHOTO AMII
C JKECTKO-TIOABIKHBIM COCJMHECHUEM, IJI¢ HAMPSHKEHUS
MPaKTUYECKU HE PACHpPOCTPAHAIOTCS HA JUCTAIBHYIO
aJre3nBHYI0 HakJaaKy (OONbIION peTelHep), MOIHO-
CTBIO aKKyMYJHUPYSCh U, COOTBETCTBEHHO, IEperpyxKas
001acTH KOHHEKTOPA.

CpaBHUBasg KapTHUHY HaNpsKEHHO-Ae(GopMu-
POBAHHOTO COCTOSIHHSI BOJOKOHHO-KOMIIO3UTHOTO
AMII ¢ taxoBoi autoro AMII, HabmrogaeM HalIu4He
HaIPsDKEHUM IO XOAY METa/NIMYECKOM aAre3uBHOU

Jluteparypa/References

HaKIaaKu — 4-37 #/MM* (pHc. 5a) U IPaKTUUECKU OTCYT-
CTBHE HAIpPSDKEHUM Ha aJre3MBHBIX HaKJIaJKax BOJIO-
KOHHO-KOMITO3uTHOrO AMIT — 1-14 u/mMmm? (puc. 50).
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