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AIICTPAKT

[Ipy mnpeTmpoTeTHYKaTa pecTaBpalija Ha €HJOJOHTCKO TPETUPAHH JeCTPYHPaHH
paluKCl Ha MoJlapu, yrorpebata Ha (Gubep KOJTYHIbAa 3aB3eMa Ce IOToJIeMa ITOIYJIADHOCT
IOpasii HUBHUTE MEXaHWUYKU U €CTETCKU CBOjCTBA, BO cIopenba CO WHAMBUAYAJTHUTE JI€aHU
MEeTaJIHH HAJIOTPaZi0W, KaKo HOocayu Ha (UKCHO-TIPOTETHYKUA HAZOMECTOI W HHUBHOTO
3a4yByBarbe 3a IOZOJIT IEPUO/I.

IlesrTa Ha OBOj TpyA HU Oellle a ja MpUKakeMe MOKHOCTa Ha yrorpebara Ha GC ¢pubep
KOJIYMIbATa, (PUKCUPAHM CO a/Xe3WBHA TeXHHKA Ha I[EMEHTHUDPAkhe BO IPEAXOIHO
MpernapupaHuTe KOPEHCKH KaHAJId W HaJIOMeCTyBake Ha JiecTpyhpaHaTa KOpOHapHa 3abHa
crpykrypa co Gradia core matepujasior (GC Corporation, Tokyo, Japan) Ha eHJ0JTOHTCKO
TpEeTUpPAHU JIECTPYUPAHU MoJiapHu. VlcTOBpeMeHO, ke TH IPUKa)KeMe MPEJHOCTUTE O] HUBHOTO
pexabWINTHPae CO OBHE MaTePUjaTd U METO/TU.

[Tpeky mpuKa3 Ha CJIydaj Of] HAIllaTa MPAKTHKA JETAIHO Ke T MPUKaKeMe KJINHUYKUTE
MOCTAINKU 32 JAUPEKTHA M3pab0TKa Ha WHAWBUJIyaIHA HAOTPai0a Ha €HJO0JOHTCKO TPETUPAHU
JIeCTPyHpaHu paJiiKc Ha MoJjiap uspaborena og GC ¢pubep kouutba u Gradia core matepujai.

[IpumMeHaTa Ha OBUE MAaTEpUjAIM U aAXE3WBHUTE TEXHUKH 3a IIEMEHTHPAhe
OBO3MO’KyBaaT II0JI0JITOTPAjHOCT Ha MPETIPOTETHYKH PeXaOuIuTUpaHuTe Moyiapu. KinHnukaTa
MpoIle/lypa € MUHIMAJIHO MHBAa3WBHA U €IHOCTaBHA 3a u3BpIryBamwe. GC dubep KosummaTa U
Gradia Core mpercraByBaaT KOMILIETEH CHUCTEM 3a U3PabOTKA HA WHAWBUJIYAJIHH €CTETCKU
HaJIOTPaZibu BO CaMO €/[HA ITOCeTA.

Koayunu 30opoBu: pagukcu Ha mosapu, GC ¢pubep kosue u Gradia core maTepujaui,

WHAUBU/IyaJTHa HAaZoTpaaoa.
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BOBE/L

Bo cekojmHeBHATa KJIMHHMYKA MMPAKTHKA YECTO Ce CpeKaBaMe CO MAI[UeHTH KOU MMaaT
IIpeoCTaHaTH €HIO0ZOHTCKHA TPETUPAHU PAJMKCH Ha MoJiapu. ITalfueHThTe KO HEMaaT CpPe/ICTBa
WIN He CaKaaT HUBHUTE PAJIUKCH Jla Ce eKCTpaxupaaT U /ia ce 3aMeHaT CO UMILIAHTO-ITPOTETUYKHU
TpeTMaH, caKaaT /ia UMaaT IOoeTHOCTaBeH M ITOMaJIKy MHBAa3UBEH TPETMaH 3a pecTaBpHpaibe Ha
PaJIMKCHTE U HUBHA IO/ITOTOBKA KaKO HOCAYM Ha (PUKCHU HAIOMECTOIIH.

N3paboTkaTa Ha HEMETAJHH HAAOTPaidM CO HOBU MaTepUjald W TEXHOJIOTUH
CEeKOjIIHEBHO Ce YCOBpIIyBa M HMa 3TOJIeMyBalb€ Ha CTalkaTa 3a HHUBHA IIPUMeEHA BO
MPETIPOTETHYKATA pexabuInuTanyja Ha IpeocTaHaTH PaJUKCH Ha MOJIapH.

OTcTpaHyBameTOo Ha KapHecoT, JIeMyJINMUPUPAETO W MexXaHWYKarta o0paboTka Ha
KaHAJIUTE O/ KOPEHHUTe, JOMPHHECYBaaT Jla IMpPeOoCTaHaTHUTe KOPEeHH Ha MOJIapUTe HMaar
3HAYUTETHO MOMaJla KOJWYMHA Ha 3a0Ha CyIlCTaHIMja U IOMajia OTIIOPHOCT Ha JIEjCTBOTO Ha
okuy3asmuuTe cwid. Of Apyra cTpaHa, co JEMyJIIHPAeTO Ce MEHYBa, MOKPaj KBAHTHTETOT U
KBaJIUTETOT HAa KOPEHCKUTE CYTICTAHI[UN 1 HeroBaTa OMOJIOIIKA BPEIHOCT.

ITopagu Toa, BO MpakKTHKaTa MMa II0jaBa Ha 4yecTH (pakTypu (BepTUKa/SIHA WA KOca
dpakTypa Ha KOpDEHOT), Kaj MPEAIPOTETUUYKH PeXaOWJIUTHPAaHUTE PAAUKCH CO METATHUTE
KaHaJIHU KOJIUMba, KOU JIeJTyBaaT KaKo KJIuH (1, 2).

Bo kIWHMYKaTa MpaKTHKA IIPH MPETIPOTETHYKA pexabuynTanuja Ha IIPeocTaHaTH
PaJIMKCH HAa MOJIApH, HAjYeCcTo, Ce BrpajlyBaaT rOTOBU KOH(EKITUCKH WHTPAaKaHAJIHU KOJTIYHHhA CO
KOMITO3UTHA KOpPOHApHa Hajorpazba wWid u3paboTKa Ha WHAUBHUAYAJTHH METATHU JIEaHU
Ha/0rpazou (3, 4, 5).

Komyumara 1 KopoHapHOTO 3a6HO Tpymye Tpeba fa 06e30e1aT KOPOHAPHO-PAUKYJIapHA
cTabmin3anuja 3a eH/I0JIOHTCKO TpeTHPaHUTe MoJiapu. FI300poT Ha BUAOT HA MAaTePHUjaiOT Off
KOj € u3paboTeHO KOJTU4eTo, HeropaTa JO/DKWHA U IMTUPOYMHA, CTPeC AUCTPUOyIHjaTa Ha 3a0uTe
3a BpeMe Ha HUBHaTa (pyHKIMja, BJIMjaaT Ha KJIMHUYKHOT yCIIEX U JIOJTOTPajHOCTa Ha 3abuTe
(6,7).

On 1990 roauHa, Kora ¢pubep KOJUHEbATa 3a MPB IaT ce BoBezeHH o Jlyper u cop., (8),
IPETCTaByBaaT PEIeHHe 3a pecTaBpalldja Ha €HJIOJOHTCKO TpeTHpaHW 3abu. OBHE KOIYHUEHA
TOKa’kaJie Ioio0pyBarbe Ha peTeHIjaTa Ha KOPOHAPHOTO 3a6HO Tpymue (9, 10).

Pa3BojoT Ha KOMIIO3WUTHUTE KOJIYHIba, MOjadaHU CO CTAKJIO WM jarJIEPOJIHH BJIaKHA
JIOTIpUHECE 3a Ja Ce MUHMMHU3UpA pasjuKaTta IoMmely MOZYJOT Ha eJacTUYHOCTa Ha
PECTOPATUBHUOT MaTepHUjajl U MPEOCTAHATHOT JIeJT Ha PAJIUKCOT, CO IITO ce n30erHyBa ¢ppakTypa
Ha UCTHOT. Bo TekoT Ha m3MuHaTarta JenieHuja ¢pubep xomuumara FRC (fiber-glass reinforced

composite), ce cMeTaaT 32 aJITepHATHBA HA MeTaJHUTE KOJIYHMEba M OCHOBA 3a HA/ITPa/lyBarbe HA
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0e3MeTasTHO KOPOHApPHO 3a0HO TpyIue MPH pecTaBpalyja Ha €HJO0JIOHTCKO TPETHPAHUTE 3a0u
(11,12, 13, 15). Tue cekojmHEBHO ce YCOBpIIyBaa W JIeHEC MOXKEMe Jla Ka)keMe JleKa uMmaaT
CTEeKHATO ToJieMa IIOIYJIApHOCT IOopaau HUBHUTEe OeHeHUIIMHM BO BpPCKA CO MEXaHUUYKUTE U

€CTETCKUTEe CBOjCTBa.

HEJJI HA TPYJAOT

[lesrTa Ha OBOj TPy HU Oellle /1a ja MPUKa)keMe MOXKHOCTa Ha ynmoTpebata Ha GC ¢ubep
KOJIYMIbATa, (PUKCHUPAHM CO aJXe3WBHA TeXHHWKA Ha I[EMEHTHUDPAke BO IPEAXOIHO
MpenapupaHuTe KOPEHCKH KaHAJIW U HAJIOMEeCTyBalbeé Ha JeCTpyHpaHaTa KOpPOHapHa 3abHa
cTpykTtypara co Gradia core MaTepHjayioT Ha €HIOZJOHTCKO TPETUPAHU PAIMKCH Ha JIeCTPYUPAHU
MoJiapu. FlcroBpeMeHo, ke TH IIpUKakeMe IIPeJHOCTHTE Ha OBaa TEXHHUKA 3a pexabuInTaIyja.

TexHnukyn kapakrepuctuku Ha cucremor GC ¢ubep moct u Gradia Core cucrem
(GC Corporation, Tokyo, Japan)

OBOj cucTeM TIpeACTaByBa KOMIUIETEH CHCTEM 3a U3pab0OTKa Ha MPEBEHTUBHH,
MeXaHWYKH H3JPKJINBH M €CTETCKH Haaorpazdu Bo camo enna moceta. Coapsku Gradia Core
(Gradia Core Intro pack, Gradia Core xutr u Gradia Core umcTuCHyBaY Ha IMATPOHH), ABOJHO-
MMOJIMMEPU3UPAYKH, CO BUCOKA aJIXe3MBHA MOK KOMIIO3UT (C/THKa 1: a) u 0)).

Gradia Core KOMILJIETOT COAPKU: YHUBep3ajieH ABOKOMIIOHeHTeH GC KepaMHYKH
npajmep (A+B), camoHarpusyBauka ajxe3uBHa TeYHOCT (A+b), BUPTyesHH IIPOJIOJIKETOIU 32
Melllalhe Ha MAaTePUjaJIOT O AIUTMKATOPOT, MHTPAKAHAIHU MPOJIOJIKETOIN 32 aIUTUIUPAhe HA
MaTepUjaJIoT BO KAHAJIOT MO/ IPUTHUCOK (J[Be IMMEH3UU-TIOTEHKH U oziebesnn) u ganeH 609ua.
Ce ymotpeOyBa 3a €HOBPEMEHO IIEMEHTHPAIEe M HA/IOorpazda Ha KOJUHUEA BO KOPEHCKUTE
KaHamu (M3paboTKa Ha WHAWBHUAYAJTHO KOJIYE IMPEMa BHATPENIHWOT AW3ajH Ha IIPEIXOIHO
MpENapupaHuoT KOPEHCKHW KaHajl), U HaJOTPajJlyBalbe Ha KOPOHAPHOTO 3a0HO TPyITye KaKo
HOCa4 Ha UHATa KOPOHKA MJIU MOCT.

MarepujajioT € peHTreH KOHTpPAaceH, a Ce OJINKyBa cO (U3UYKU CBOjCTBA KAaKo:
COOJIBETHA IBPCTHHA, MOJyJl HA €JIACTUYHOCT KAaKO JIEHTUHOT U CHJIHA BPCKAa KOH 3a0HUTE
crpykrypu u GC ¢pubep Korummara.

GC ¢pubep komuumaTa 3acTarieHu ce co 5 aujamerpu (BesimunHa) @: 0.8 mm, 1.0 mm, 1.2
mm, 1.4 mm #u 1.6 mm. OBUe KOJYHUA TH KOMOMHHPAAT BUCOKATA jayMHA HAa CBUTKYBakhe U
HUCKHOT MOJIYJI Ha eJIACTUYHOCT (C/TMUeH Ha JIeHTHHOT). OBaa cuja U eJIaCTUYHOCT T0 HaMasIyBa
PUBUKOT Of cTpec TpaHcdep U (pakTypu Ha KOpeHOT. CHCTEMOT COAPKM M MAIIUHCKHU

mpomupyBauu (cBp/ia), co nujamerap @: 1,2; 1,4 1 1,6 mm.
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Cauxa 1: GC Cucmem 3a uspabomxka Ha unougudyanrtu Hadoepadou: a) Gradia core u
6) GC ¢pubep nocm mamepujanu.

MATEPUJAJI 1 METO/{

ITarmentkata M. A., Ha Bo3pacT oj 56 TOAWHH, ce jaBU mopaau (pakTypa Ha 46 3a0
(cmuka 2). ITpeaxomaHo, 3a00T HA MaNMEHTKATa OWJI er3aKTHO €HOIOHTCKH TpeTupaH. Ilopaau Toa

IIOCTaBUBMeE MH/IMKAI[M]ja 32 TPETIPOTETUYKA-TIPOTETUYKA PexaduInuTaryja Ha 3a00T.

Cauxa 2: HHmpaopaaex npukas Ha 00AHA 8UAUYA CO npeocmaxHam gpaxmypupat 46 3ao,
npedxo0Ho eH000OHMCKU MPemupaH.

Cauxa 3: Penmeenmcka cHUMKA HA Koja ce esudeHmupa decmpyxkyuja Ha 46 3a6 80 HUBO HA
e2unezusama. Ipeocmanamume eH000OHMCKO MpemupaHu KOPEeHCKU KaHau ce co 0080HA
dorcuHa u 6e3 nepuanukaIHu npoMeHuU.
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ITocsie 3emeHaTa aHaMHe3a U KJIMHUYKUOT IIPETrJIel, Ha MAl[MeHKATa U TU IpernopayaBMe
TEPANeBTCKUTE MOXKHOCTH 32 IMPETHPOTETHYKO peXaOWIUTHpame 3a IPEOCTAHATHOT
dpaxrypupan 46 3a6 co: MHAWBHAyaJIHA MeTa/IHA JleaHA HAJOTpazda WM CO CHUCTEMOT HA
WHIUBUAYATHU Hasorpanou uspaborenn ox GC ¢pubep komue u Gradia Core maTepujamuTe.
bupnejkun 3a m3paboTka Ha WHAUBHUAyaJlHA MeTa/IHA JieaHa Hajorpazda € MoTpeOeH IOZ0JIT
BpeMeHCKH Iepuoy] (Be moceTn), u3bopoT Oemre w3pabOTKa HA WHAWBHAyaJHA HaAorpazda
uspaborena oz, GC pubep xoruuma u Gradia Core maTepuja.

[MoaroroBkaTta ja 3amoYyHaBMe CO OTCTAHYBal€ HA NPUCYTHUTE KApPHUO3HH MAacCH,
paZIuKaJIHO, HO CO OUYyBYBaH-€ Ha 37[paBUTE 3a0HU CTPYKTYPH, HE IPenapupajku T OCTPUTE U
MIOAMUHUPAHU JIEJIOBU BO HHUBOTO Ha TUHTHBaTa. [l0oTOa, BHUMATEJIHO, CO MAIIUHCKH
MpOIIKMPYBad O KOMIUIETOT HAa KaJUOpPUpaHU MPOIIMPYBadYH, CO AUjaMerap @ 1.0 mm, KaKo
IUjaMeTapoT Ha MpeaxofHo wu3bpaHoTo ¢Gubep Koyide, TO OTCTPAHUBME IIOJHEHHETO,
€HZIOBPEMEHO €O IPOIINpYBarke Ha Tpure KaHati. Co OBHe MPOIIMPYBAa4yHd Ipernaparyjata Ha
KaHaJIUTEe € JIECHA, a CO CBOJjOT OOJIMK I'Ml JU3ajHUpaaT OOJUKOT M JUMEH3MjaTa Ha KaHAJIUTE
COOJIBETHH HA KOJTIUHATA.

MamuHCKHATe HHCTPYMEHTH 32 IIpenaparyja Ha KaHaJIUTe 0/ KOPEHHUTE, 110 CBOjOT OOJIUK,
rojleMMuHa ¥ KOHuUrypamuja meaocHo oaroBapaar Ha GC ¢ubep Koayumara, €O IITO
06e306e/IyBaaT MHTUMEH KOHTAKT Ha KOJTYUIbATA BO KAHAJINTE HAa KOPEHUTE, U OBO3MOXKYyBaaT /ia
nebenunara Ha Gradia Core MaTepHjasIoT 3a IleMeHTHpabe Ja Oujie cBeZieHa Ha MUHUMYM.

[Tpenopaka 3a AOKUHATA HA KOJUYUEbATA € UCTa KaKO 34 JIOJDKUHATA Ha KOJUHUEbATa O]
VHIUBUyaTHATA JieaHa Ha/lorpasioa, Taa Aa bujie HajMasIKy JIBe TDETHHU Off KOPEHCKHUOT KaHAT
U [[eJIOCHA THHTHBO-0KJIy3aJIHA BUCHHA Ha IIPEOCTAHATHOT KOPOHAPEH JIeJT 32 HA/IOTPaJIyBarhe HA
3a0HOTO TpYyIUeE.

JIOTIOTHUTETHO, TIOPA/IH IPEIXOHOTO IPUCYCTBO HA KapUec, KAKO U 32 MOA00pyBame Ha
azixe3wjara co CTPYKTYPHUTE O PAJIUKCOT, IPUMEHyBaMe aIuThIlupame Ha 34% docdopHa (rem)
KHCeJIMHA, BO BpeMeTpaelme 071 15 cekyHau (cimka 4: a), 6) U B)), 3a HarpusyBame Ha

IIPpEeOCTaHaTUOT IIpelaprupaH KOPOHAPEH A€/l Ha BJIE30T Ha KOPEHCKHUTE KaHaJIu.
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Cauxa 4: IIpenapayuja Ha npeocmaHamMuom KOpoHapeH U KopeHCKku dea Ha padukcume: a)
GC ¢ubep korurpba U MAIIMHCKHU MIPOIIMPYBay co aujaMmeTap @ 1,0 mm, 6) mpenapauuja u
u3ened Ha KOpeHCKUIMe KaHaau U B) anauyupare Ha 34 % docgopHa kuceauna (cen), 3a
Hazpusyearse Ha 81e30M HA KOPEeHCKUMe KAHAU.

Cnenu, 0OMJTHO IUIaKHEH-€ Ha KHCeJIMHATa CO MJIa3 BOjla O IycTepoT (Taa He Tpeba J1a ce
OTCTpaHyBa CO CIIPej BOJIa-BO3/yX 3a Jla He HaBJIe3e BO JICHTHUHCKUTE KaHATUKba). CylemeTo Ha

KOPEHCKHTE KaHAJIH € CO BO3/IyX OJI ITyCTeP U XapTHEHHU IIWJIIH (CJINKA 5: a), 6) U B)).

Cauxa 5: ITo020moeka Ha KOpeHCKUMe KaHaAU: a) OmcmpaHyearse Ha KUCeAUHAMAa co MAa3
s0da, 6) ucywysarve co 8030yx U 8) CO XapmueHU WUAYL.

IHOATOTBYBAIBE HA GC PUBEP KO/TYUIHBATA 3A HEMEHTHUPAIBE

Bo moarorBeHuTe KaHATM BpPIIUBMe Mpoba Ha n30paHuTe pubep KOIIHUHA CO COOJBETHA
nebenmHa, Kako IPOIIMPYBAvoT co aujamerap @ 1,0 mm. Komuumara Ttpeba JjiecHO naa
HAaBJIETYBAAT 10 IIeJIaTa JIOJDKUHA Ha KaHamuTe. [1o nmpernopakuTte Ha MMPOU3BOIUTENIOT, BUIIOKOT
KOj OCTaHyBa BO KOPOHAPHHOT IIPOCTOP Ce JMMEH3MOHUpPA CO IPECEeKyBame CO CelmapHupKa /10
OKJIy3aJIHATa WBUIIA, HO HUE, 32 OJIECHYBame HA IIOCTallKaTa 3a M3pabOTKAa HAa KOPOHAPHOTO
3a0HO TpyI4e, TO OCTaBaMe KOJIUETO CO IleJjiaTa JIOJDKUHA, 10 Ha/loTpaayBamero co gradia core
MaTepHjaJIoT U HeroBaTa IoJIMMepHU3aIyja.

IToToa, 3a momobpyBame Ha anxesujata Ha GC ¢ubep KoJUHE-AaTa CO CTPYKTYPHUTE O
PaINKCUTe, M3BPIIMBME IPHUIPEMa Ha KOJYMIbATa NpeKy cuwiaHuzanuja co GC KepaMHUKH

. Bo oTBOpOT Ha msioukara ce 3aMellyBaaT IO eqHa Kamka oj mpajmepoT (A+B). Ilpu
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aIUINIMPAKETO Ha IIPajMEPOT KOJMYMUEbaTa TW TpHAp:KyBaMe co nuHIera win nead. Co
YeTKHUIIATa ja IIpeMauvKyBaMe HaJBOpEITHATa IMOBPIIMHA HAa KOJUHIbATA CO HATAIIKyBambe, 3a

BpeMe 071 5 CEKyH/IY ¥ TH OCTaBaMe J1a ce ucymar (ciauka 6).

Cauxa 6: IIpunpema na GC ¢ubep xoaruursama npexy curarusayuja co GC kepamuuxu

npajmep (A+b), 3a epeme 00 5 cekyHOU U HE2080 CywLeHe.

ITocranka Ha (pUKCHpPabe HA KOTYUIHATA U €THOBPEMEHO N3PadoTyBamhe Ha

KOPOHAPHOTO 3a0HO TpymH4e

TexHUMKaTa Ha pexaOWINTAlMja Ha PAJUKCUTE CE COCTOU O] €JHOBPEMEHO MHTPaKaHATHO
neMmentupaitbe Ha GC ¢ubep komuumara co gradia core MaTepujaJioT M JIUPEKTHO
HaJIOMEeCTyBakhe Ha KODOHAPHHUOT JieJ1 Ha 3a0HOTO TPYITUe CO UCTHOT MaTePHjaJl.

Bo mpenxo/HO TOATOTBEHHUTE KOPOHAPHU M KOPEHCKU MOBPIIMHU (HCIpernapupaHd,
WCUYKCTEHH W WCYIIIeHH), alUTUIpaMe caMoHarpusyBauku (self etching) agxe3uB (ce 3amelnryBa

TI0 eJTHa KaIKa o/ TeaHocTUTe A+B), 3a Bpeme o071 30 cexyHau (civka 7: a) u 0)).

Cauxa 7: bonduHe mpemmat co: a) camoHazpudysauku (self etching) adxe3us 3a npunpema
Ha npenapupaHume KOPOHAPHU U KOPEHCKU NOBPWUHU U 6) anauyupare Ha npedXo0HO
3amewanume meunocmu (A+B), 3a apeme 00 5 cexymdu, ce ocmasa 30 ceKyHOu.
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AnXe3uBOT 10 CEeKyHZM HEXHO TO U3JAyBHYBaMe CO BO3JyX OJi IIyCTEPOT U TO
nosuMepusupame 10 cekyau (cauka 8: a) u 6)). Co oBaa mocranka BpIINME HATPU3YBambe U
00JI0’KyBarbe Ha BHATpeIIHATa IOBPIIMHA HAa SHUIOBHUTE O] KAaHAJINTE, HUBHO 3ajaKHyBame U
moylobpyBarbe Ha BpCKaTa CO MaTepUjajid 3a €CTETCKO pecTaBpupame Ha 3abure, Kajie T'H

rocraByBaMe pubep Kosrarmbara 3a mpoba (cimka 9: a) u 0)).

Cauxa 8: Padukcu Ha 46 3a6: a) ce ucyutysa co nycmep u cye 8030yX CO YyMepeH NPUMucox 3a
epeme 00 10 cekyHou u 6) ce noaumepusupa 10 ceKyHou

Cauxa 9: OxaysaneH uzened: a) MeXaHuuKu U XeMucku noo2omeeHume paduxcu Ha 46 3ao0,
decmpyxuyuja 80 HUB0 HA 2uHeusama u 6) npoba Ha KONHUHAMA 80 KOPEHCKUMe KaHaAu

Bo MexaHWYKM ¥ XEMHCKH IIOATOTBEHUTE KAHAJIU OJf PAJUKCHUTE, aIUIHIpaMe
CBETJIOCHO-TIOJTUMEPU3UPAYKHUOT gradia core MaTepujaj 0] KUTOT CO MOMOII HA MCTUCHYBAYOT
Ha NATPOHH. BUPTyeJIHWTE NPOJOJIKETONM 3a Mellarhe Ha MaTepPHjasJioT O] AIUIMKATOPOT H
WHTPaKaHAJIHUTE MIPOJOJIKETOIH 3a allTUI[UPalhe Ha MAaTePUjaIoT BO KAHAJIUTE I10]] IPUTHUCOK,
ro obe3benyBa EM (Easy Mixing) cucreMOT Ha JIECHO 3aMelllyBalbhe Ha MaTepujasior. Ilpu
HETOBOTO AIUIMIIPAaEe HeMa CO3/1aBare Ha BO3JYIIHM MeEypudiba, a KOH3WUCTEHNMjaTa Ha
MaTepHjaJIoT OBO3MOXKYBa JIECHO HCTHCHYBam€ W XOMOTEHO HCIIOJIHYyBame Ha KaHAJIWTe, KOj

CJIy»KHU Kako Marpuria. [Tacrata uma I0BOJIHO BpeMe 3a MaHUILyJIanuja.
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Tpeba ma BHMMaBamMe BPBOT Ha HMHTPAKaHAJIHUOT IIPOJIOJIKETOK 3a aIUIMIUparbe Ha
MaTepHjaIoT BO KaHAJINUTE, OUJIe COO/IBETEH CO BeJIMUMHATA HA KOJYMEbATa U J]a Ce IIOCTaBU Oe3
MIPUTHUCOK, II0 IleJIaTa JOJLKUHA /10 allMKaJTHUOT JieJl Ha MOATOTBEHHUTEe KaHaiu. Ilocramkara ja
3aloYyHyBaMe OJf JIUCTAJHHUOT KaHasl, Kajie BO IIeJIOCHO HCIIOJTHETHUOT KaHaJ BHUMATEIHO H
rmojeka TO AaIUIMIUpaBMe IIPBOTO KOJlYe U BpIIMMe IMoJuMepusdanuja. Ha moderokor,
MPO0JKETOKOT Ha JlJaMbara 3a oJTMMepHU3upae To alIuIIIpaBMe Ha pacTojaHue o7 JiBa cm, 3a
MMOJIUMEPU3UPAbE HA MAaTEPUjaJIOT Ha BJE30T BO KaHaAoT. IloToa, MPOJO/LKETOKOT TO
aIUIMIIpaBMe JUPEKHO Ha BPBOT Ha KOJIUETO. BpeMero Ha mosimMepu3aliyja Ha MaTEPHjayioT €
IMOKPATKO MOPaiN €ITMHCTBEHUOT IIPEHOC Ha CBET/IMHATa o/ JambaTa nmpeky GS ¢ubep kosruerto,
JIypu U BO JJIaOOKWTE amUKaJIHHU IpocTopu. [locramkaTra ja IMOBTOpyBaMe W BO MeE3HjaTHUTE
KaHaJIH, IIPBO BO JINTBO-ME3HWjaTHUOT Ha Kpaj BO OYKO-Me3WjaTHUOT KaHas (ciauka 10. a), 0), B),
r), 1) u 1)). Co oBaa mocramnka JA00UBMe 3a0€eH KOpeH CO 3ajakHaTH SHIOBHU M MOJEJTMPaHU

UHIUBUAYATHU GUbEp KOTUUHA.

Cauxa 10. I[ITocmanku 3a pukcuparse Ha kKoadurwama 8o kaHaaume: a) Gradia Core
UCMUCHYB8A1OM HA NAMPOHU, ANAUYUPAHE HA 8PBOM HA UHMPAKAHAAHUOIM NPOJ0AHCeMOK 80
JucmaaHuom KaHaa u ucnoaHyeare co gradia core mamepujan, 6) anauuuparse Ha Koa4emo

80 KAHA0M 8) ANAUUUPAHbE HA NPOJOANCEMOKOM 80 AUH280-Me3UJaNHUOM KaHAaA, 2)
anauuupawse Ha gradia core mamepujan 80 AUH280-Me3UJATHUOM KaHa, 0) anauyupare Ha
gradia core mamepujan 80 6YK0-Me3Uja1HUOM KAHAA U &) OUPEKIMHO NoAuUMepu3upare Ha
Mmamepujarom npexy dubep xoauemo 3a speme 00 5 CeKyHOU.

Bo nmoHaramomrHara mocranka Ha U3paboTKaTa KOJYHUEHATA C€ KOPUCTAT KAaKO OCHOBA 3a
HaJIOTPaJlyBalkbe Ha KOPOHApPHOTO 3a0HO Tpymde. Gradia core MaTepujasioT ro arIHIpaBMe
OKOJIy KOJIYMEbaTa BO IIMPHHA HA KOPEHCKUOT JIeJI, 2 BO BUCHHA KOJIKY IIperapupaHo 3a0HO
Tpymue). I[loToa, co CBeTI0O MOIMMepU3UpPABMeE 32 BpeMe OZi 10 CEeKYH/H, U IO OCTaBHUBME 3a

BpeMe O/ 5 MUHYTH Jla 3aBPIIHA CaMOIIOJIMMepH3aIiijaTa Ha MaTepujaioT (cauka 11: a), 6) u B).
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Cauxa 11. Koumunyuparo nadoepadysare Ha KOpoHapHomo 3abHo mpynue co gradia core
mamepujarom oxony GC gpubep xoruurwama: a) 00 2uH2UBANHO-YUPKYAAPHO 80 NP8aAmMa
mpemuna, 6) 80 8ucuHa Ha cocedHumMe 3abu u 8) noaumepusuparse Ha gradia core
Mamepujanom o0 KOpoHapHomo 3abHo mpynue.

3a6HOTO TpyIUe ro UCIpernapupaBMe TaHTeHIjaTHO (cuKa 12: a), 6), B) u r)). I[Ipu Toa,
gradia core MaTepujasioT HAEHUYHO 'O PENPOAYIpAIlle U3IJIE0T Ha JeHTHHOT. Kako pesysraT
Ha 75% IBPCTUTE MOJHWIA BOo gradia core MaTepujasioT, 3a6HOTO Tpymue MMa BHCOKA CHJIA HA
KOMIIPeCHja, 3rojieMeHa OTIIOPHOCT Ha OKJIy3aJIeH IIPUTHCOK U MPETCTaByBa 3/IpaBa OCHOBA KAKO
HOCa4Y HA MPOTETUYKUOT HAZOMeCTOK. Mopa /Jja ce HarIacu Jieka JeMapKalioHaTa TpaHUIla Ha
Ipenaparyja, 0JTHOCHO paboT Ha UHATA KOPOHKA, Tpeba /Ja 3aBpIlyBa Ha 37[paBo 3a0HO TKUBO, a
He Ha Ha/IoTpaJieH nesl. JloOneHaTa WBMIla Ha KOPOHKATA CO TaHTeHI[WjaJTHAaTa IIpernapanyja Kako
obpau ce ¢pukcupa 3a pexabmwautupanure pagukcu. Co oBaa mocranka ce u30erayBa MOKHOCTA

3a GppaKkTypupame Ha KOPOHAPHOTO 3a0HO TpyIIUe.

~fBaseeh’
Cauxa 12: IIpenapauuja Ha 3abHOMO Mpynue Ha 46 3a6: a) npecekysarbe HA BUULOKOM 00
dubep xoruurama 6) npenapauuja Ha anPoOKCUMAAHUME NOBPUWUHLU, 8) u321e0 OYKAAHO U 2)

usaned OKAY3aaHo

ITo 3aBpiieHara mIpemapanyja Ha KOPOHApHOTO 3a0HO Tpymye 3aBpIIyBa MPeTIPOTETHYKATA

pexabuwinTaliija Ha eHI0/JOHTCKO TPETUPAHU IECTPYUPAHU PAJUKCH HAa MOJIApDHUTE 3a0MU.
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PE3YJ/ITATN N INCKYCUNJA

[IpumeHata Ha oOBaa JAHpPEKTHa MeTOJIa 3a KOMIUIETHA H3pabOTKa HAa CHUCTEM Ha

WHAUBHUIyaJTHU HAAOrpaZidu Ha MoJiapu, u3paboTeHH camo of aBa Matepujamu: GC dubep
KoJTumiba U gradia core MaTepujasi, Kaj MallieHTOT T'M 33/I0BOJIA cUTe Oaparma 1 0YeKyBamba.
Bo KOHTpOJIHUTE KJIMHUYKHU Tperyiefu Ha 6, 12 u 18 Mecelny, pexaOWINTUPAHUOT MoOJap U
JIEHTUTHUOT MOCT Oea MHTaKTHHU, 0e3 OIITeTyBamba WU I'YOUTOK BO KBaIuTeToT. CTabMIHOCTA HA
06ojaTa Ha MeKHTe TKHUBa Oellle €BUJEHTHA IPU BHU3YyEJHUTEe KOHTPOJHU mperyienu. He ce
JleTeKTUPAaHU KJIMHUYKY 3HAIM 32 pacleMeHTHpame Wik (ppakTypupame Ha HazorpagdaTa Win
MOCTOBCKATa KOHCTPYKIIHja.

IMopanu Toa, MOXKEMe /1A KaXKeMe JIeKa CO OBHE MaTepHjail KOU ce YIoTpeOyBaaT 3a
n3paboTKa Ha UHANBUAYATHUTE HAZOTPA/ION HA €HAOJOHTCKO TPETUPAHU JECTPYUPAHH PAJIUKCH
Ha MOJIAapH, CHUTe HEJOCTAaTOIM Ha JPYTUTe BHUAOBH 3a u3pabOTKa Ha HAZOrpaabu 3a
MPeTIPOTEeTHYKA pexabrInTalyja ce HaJMUHYBaaT, a JOJITOTPAjHOCTA M KOHGOPOT HAa OBHE
HQJIOMECTOI[! TIIPETCTaByBAaaT €QHOCTABHO M IPAKTHUYHO pelleHne U (QYHKIHOHATHA
aJITepHAaTHBA Ha KOHBEHITMOHAJTHUTE METOAH (14).

PazBojor Ha HOBUTE W UWHOBAaTUBHU AaJXe3WBHU MaTepHjaJii TH OCTBapHja

JIOJITOTOAUIITHUTE OYeKyBara 3a MUHHUMAaJIHAa WHBA3UBHOCT BO JIeJIOT HA PEaJHOCTA, 2 HUBHATA
€THOCTAaBHOCT 32 M3paboTyBame I'M MPaBU WHAWIIMPAHU BO CEKOjHEBHATA IpakTHuka (15, 16).
[{es10KYITHUOT MPETIPOTETUYKHU TPETMAH Ce U3BPIIIyBaaT BO UCTAaTa IIOCETA.
Hagorpanbure, kako pesynrar Ha nu3ajHOT Ha GC ¢pubep xoummaTa U €THOBPEMEHHOT METO/T
Ha HUBHOTO (PUKCHUpame BO KOPEHCKHUTE KAHAIM U HAJOTPA/yBaHeTO HAa KOPOHAPHOTO 3a0HO
Tpymye co gradia core Marepujay 'H MUHHUMHU3UpaaT cyiabure TOYKH BO OJHOC HA HaMaseHaTa
OTIHOPHOCT 1 YeCTUTE MPOOJIEMH CO HUBHATA PETEHIIja.

Bo crpyuHaTa JudTepaTypa ce OIHIIAHU ToJieM Opoj Ha TPyAOBH 3a u3paboTKa Ha
aJIXe3UBHU HEMETAJTHH HAJIOrpaz0u Ha 3a0u (17, 18). JloJIroroquIIHUTEe KIIMHUYKH PE3YJITATH O]f
OBHE HEMeTAJHU Hajorpasbu, TeHepasiHO, Tpeba Ja ce cMeTaaT KaKO HajCOOJABETHH 3a
MPETIPOTETUYKA pexaOWIuTaIja Ha IPEeOCTAaHATH PAJUKCH, KaKO BO (POHTAJIHUTE U BO
OOYHUTE PErumu.

Bo uH BUTpO U uH BUBO cryauute (19, 20), 3a ONpeeyBamke HA GpaKTypHATA jayuHA U
HeyCIIeEXOT O] pecTaBpalyja Ha PaIUKCHU CO PA3JIMUHU MHTPAPAIUKYJIAPHU KOJUUEA, ABTOPUTE
3aKJIyYmJIe JieKa yrnorpedaTa Ha IUPEKTHU U HHAUPEKTHHU (PuOEp aHATOMCKU KOJTYHEbA MOJKE /1a
OuaaT aITepHATHUBA 32 METAJTHUTE JIEAHU HAJIOTPA/IOH.

Moske /1a ce 3aKJIyUH JIeKa OBHE KAPAKTEPUCTHKU Ce MHOTY IMOZ0OPEHH CO BOBE/IyBAHETO

Ha Gradia core u GC ¢pubep MocT CUCTEMOT Ha UHITUBUAYATHU HAIOTPAJI0H.
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SAKIYYOK

[To anHasm3aTa Ha pe3yJsTaTUTE Of] KJIMHUYKATA IIPUMEHA HA METOJI0JIOTHjaTa 3a u3paboTKa Ha
VHIUBUAYAJTHU HAzorpaabu Ha Mmosapu, co cucreMoT Ha GC ¢ubep komuuma u gradia core
MaTepUjaIoT MOXKeMe J1a 3aKJIyYUMe JieKa:

MeTO/IOT 3a pecTaBpupame co ynorpeba Ha GC ¢ubep komumma, GUKCHpPAHU CO afXe3UBHA
TeXHUKA Ha I[EMEHTHUPAae BO MPEIXOJHO IpenapupaHuTe KOPEHCKU KaHAIH U eJHOBPEMEHO
HaJIOMECTyBame Ha KOPOHAPHUOT Jies co gradia core MaTepujaysioT, € MHOTY IIPUBJIEYEH METOJ
MOpasil €AHOCTAaBHOCTA, 3aIlTelaTa HAa BpeMe U eKOHOMHYHOcTa. KiIMHHMUKara mporeaypa e
MHHHUMAJTHO UHBA3UBHA U €JHOCTABHA 32 U3BPIILYBAHE;

BO TEK Ha eJ[Ha TI0CeTa MOKe J1a Ce U3BPIIU IPETIPOTETUYKATA pexabuInTanuja Ha eH0/JOHTCKO
TPETUPAHU PAJUKCU HAa MoJyIapu (1a ce IOCTaBaT KaHAJIHUTE KOJMYUEbA K PECTaBpUpa
KOPOHApHOTO 3a0HO TpyIYe), /1a ce U3BPIIM HETOBA Ipelapanyja U Jia ce 3eMe OTIIeYaTOK 3a
IeUHUTUBHUOT HUKCHO-IIPOTETHYKU HAZIOMECTOK;

MPENU3HO YTBPJEHHOT IIPOTOKOJI HAa a/IXe3MBHATA TEXHUKA 3a €IHOCEaHCHATa NpHMeHa Ha
gradia core xuOpuUJHUTE KOMIIO3UTHH MaTepujaiu, 3a (pukcuparme Ha ¢Gubep KOJTUHIaTa BO
KODEHCKHUTE KaHAJIM, KaKO0 W, UCTOBPEMEHOTO HAJOTrPa/iyBalbe BO €/IeH JieJ Ha XOMOTE€HOTO
KOPOHapHO 3a0HO Tpym4ye, TMPETIPOTETUYKN peXaOWINTUpPAaHUTE MOJIAaph TH  IpPaBaT
MIOZIOJITOTPAjHU U

peTeHIIMOHaTa MOK Ha OBOj CHCTeM e Imofo0bpa Bo criopenbda co peTeHIlMjaTa Ha JieaHaTa MeTaTHa
Hajsiorpazba. Pusukor ox ppakTypu Ha KOPEHOT/HUTe € 3HAYUTEJTHO HaMaJIeH co yrmoTpebaTa Ha
¢dubep koruumara. JleaHuTe METTHN HAZOTPAI0N WJIM METATHUTE TOTOBU (PaOpUUKU KOTIMEHA
MOJKe J1a Tpeau3BUKaaT ,KiauH edektr’. Co ymorpeba Ha ¢ubep Kouuma He e 3abeserkaHa
rojaBa Ha OBOj e(eKT, 3aToa IITO THEe UMAaT eJIaCTUYHHU CBOjCTBA KAKO AEHTUHOT. IIpu motpeba
Ha eH/IOJIOHTCKU PEeTPeTMaH, HUBHOTO OTCTPaHYBakhe 0/ KAHAJIOT Ha KOPEHOT € JIECHO.

Op1 moceraniHUTe JTUTEPATYPHU TOJIATOIM U TO3UTUBHUTE KOHTPOJHU KJIMHUUYKHU TPErJIed HA
MalVeHTUTe Kaj KOU € U3BPIIeHa MPETIPOTETHIKA peXabuInuTaIlija Ha eHA0JOHTCKO TPETUPAHU
pazukcu Ha MOJIapH, HeMa OTrpaHUYyBarbe 3a HHUBHA ymoTpeba, a METOJIOT IO IpernopayyBaMe
KaKO MeTo/i Ha U300p O/ CTpaHA HA JJOKTOPUTE I10 JIeHTaTHA MEIUIUHA.

[TpeBeHnMjaTa ¥ PEXaOWINTHPABETO HA JIECTPYHPAHUTE MOJIAPH CO MUHHMAJIHO WHBA3WUBHU
aJXe3WBHU MPETIIPOTETHYKU TPETMAHHM Ce HJAHWHATA HAa CTOMATOJIOIIKATa Hayka. Bo Toj
KOHTEKCT, CHCTeMOT Ha WHAUBHAyanHu Hazorpazdou co GC ¢ubep komuuma u gradia core
MaTepujaJioT, €O CBOjaTa €JHOCTABHOCT, MHHHMAaJHATa WHBA3UBHOCT W JIOJITOTPAjHUTE

KJIMHUYKH pe3ysITaTu Tpeba ce IoUecTo /1a ce IPUMeHyBaaT BO CTOMATOJIONIKATa IPOTETUKA.
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ABSTRACT

During preprosthodontic restoration of endodontically treated residual radices of
destroyed molars, the use of fiber post grows in popularity due to their mechanical and aesthetic
properties, compared with the individual casting metal post and core, used as carrier in fixed
prostheses and allows their preservation for a long period.

The aim of this study was to show the possibility of GC fiber post use, fixed with adhesive
technique of cementing in previously preparated root canals and building of destroyed coronary
tooth structure with Gradia core material (GC Corporation, Tokyo, Japan) of endodontically
treated radices of destroyed molars. At the same time, we will show the advantages of their
rehabilitation with this materials and methods.

Through the case report from our clinical practice we will show in details the clinical
procedures for making direct system of individually fabricated post and core of endodontically
treated radices of destroyed molars with fabricated GC Gradia fiber post and core material.

Application of these materials and adhesive cementing techniques enables long term of
preprosthodontic rehabilitated molars. The clinical procedure is minimally invasive and simple
to execute. GC Fiber post and Gradia Core present a complete system for fabrication of
individually aesthetic post and core in just one visit.

Keywords: molars radices, GC fiber post and Gradia core material, individual post and core.
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INTRODUCTION

In everyday clinical practice we often come across with patients who have residual radices
of endodontically treated molars. Patients who do not have money or do not want their radices to
be extracted and replaced with implant-prosthodontic treatment, tend to have simpler and less
invasive treatment to restore radices and prepare them as carriers of fixed dentures.

Fabrication of non-metallic post and core with new materials and technology improves
every day and increases their application in preprosthodontic rehabilitation of the residual molar
radices.

Caries removal, devitalisation and the root canal therapy, make the radices thinner and
less resistant to occlusal forces. Devitalisation of the teeth changes the quantity and the quality of
the dental substances and their biological value.

Therefore, in the practice we often see vertical and inclined fractures to prosthodontic
rehabilitated teeth with metal post and core which act as wegde (1, 2).

In the clinical practice during the preprosthodontic rehabilitation of residual molar
radices, usually, dental screw post with composite coronary post and core or fabrication of
individually casting metal post and core are used (3, 4, 5).

Post and core should provide coronary-radicular stabilization of endodontically treated
molars. The choice of type of material from which the post is fabricated, its length and width,
stress distribution of teeth during their function, affect the clinical success and longevity of teeth
(6, 7).

Since 1990, when the fiber posts are first introduced by Duret et al., (8) became a solution
for the restoration of endodontically treated teeth. These posts showed improvement of coronary
dental core retention (9, 10).

Development of the composite post and core, reinforced with glass and carbon fibers
contributed to minimalize the difference between the module of elasticity of the restorative
material and the radices, which will avoid fractures. Last decade fiber reinforced composite-FRC
were alternative for the metal cast post and core and a base for nonmetal post and core (core
build-up) for restoration of endodontically treated teeth (11, 12, 13, 15). Today we can say that
they are very popular due to their mechanic and esthetics characteristics.

The aim of this study was to present you the use of GC fiber post and core fixed with
adhesive technique of cementing in previously prepared root canals and replacing of the coronal
(crown) part with gradia core material in endodontically treated molars radices. At the same

time, we will present the advantages of this rehabilitation technique.
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Technical characteristics of the system GC fiber post and Gradia core system (GC
Corporation, Tokyo, Japan)

This is a complete system for preventive, mechanical resistant and aesthetic post and core
fabrication in only one visit. It includes Gradia Core (Gradia Core Intro pack, Gradia Core kit
and Gradia Core dispenser), dual-polymerized resin with high adhesive power (Figure 1: a) and
b)).

Gradia core complete contains: universal dual component GS ceramic primer (A + B), self
etching adhesive liquid (A + B), virtual extensions for material mixing, intracanal extensions for
material under pressure in the channel applying (two-dimensions) and dappen dish.

In the same time we use it for fiber post cementing in the canal and core build-up (individually
post and core fabrication according to the internal preparated root canal design), and coronal
core build-up as abutment for future crown or bridge.

The material is radiopaque, and is characterized with physical properties: extraordinarily
strength, modulus of elasticity close to the one of the dentine and strong connection towards
enamel, dentine and GC fiber post.

GC fiber posts are offered in 5 sizes @ 0.8mm, 1.0mm, 1.4mm, and 1.6mm. GC fiber post
and GC gradia core offer a modulus of elasticity close to the one of the dentin, combined with
high flexural and compressive strengths. These characteristics minimize stress on remaining
tooth structure and reduced risk of root fracture. Assortment Kit with Drill - Diameter @: 1, 2; 1,

411, 6 mm.

Figure 1: Gradia core i GC fiber post system of individually fabricated post and core: a)
Gradia core and b) GC fiber post material

MATERIAL AND METHOD
Patient M. A., female, age 56 years, with fracture of tooth 46 (Figure 2). The tooth

previously was endodontically treated. This was indication for preprosthetical tooth

rehabilitation.
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Figure 2. Intraoral view of lower jaw, with residual fractured tooth 46, previously

endodontically treated

Figure 3. Destruction of tooth 46 at level of the gingival, seen on Rtg. Residual radices have

good length and no periapical changes found

After the anamnesis and the clinical examination we gave the possibilities to the patient:

individually metal cast post and core or individually fabricated GC fiber post and core materials.
Because fabrication of individually metal cast post and core takes longer time (two visits), we
choose the possibility of fabrication of individually fabricated GC fiber post and gradia core.
The preparation was started with caries removal, radically, but with the retaining of the healthy
dental structures. The sharp and undermined parts at the level of the gingiva were not domain of
preparation. Then, carefully, with mechanical drills we remove the fractured fragment of the
metal. At the end with the special mechanical drills with diameter @ 1.0mm, as previously
determined diameter of the chosen fiber post, we removed the sealing extending the canal. With
these drills the canal preparation is easy, and the form and the dimension of the canal is designed
by their form.

The shape, size and configuration of the drills for preparation of the canal, are fully

matched with the shape, size and configuration of the GC fiber post which provides intimate
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contact between the fiber post and the canal, which minimize the thickness of the gradia core
material.

Recommendation for the length of fiber post is the same as the individually fabricated
cast metal post and core, to be at least two thirds of the full canal height.
Additionally, due to the early presence of caries, as well as for improving the adhesion with the
radix structures, we apply 34% phosphorus (gel) acid, for 15 seconds (Figure 4: a), b) and c)), for

etching the preparated root canal and coronal tooth structures.

Figure 4: Preparation of root canal and coronal tooth structures: a) GC fiber post and
mechanical drill with diameter @ 1,0 mm, b) preparation and view of root canals and c)
applying 34% phosphoric acid (gel), for etching the root canals entrance.

Next, the acid is removed with a jet of water blow (the acid does not need to be removed
with the air-water spray to not get into the dentinal canals). We use air blow, cotton and cotton

balls-and paper points to dry the root canal (Figure 5: a), b) and c)).

Figure 5: Preparation of root canals: a) removing the acid with jet of water blow, b) drying

the root canal with air and c) with paper points.

GC FIBER POST PREPARATION FOR CEMENTING
In the prepared canal we test the fiber post with appropriate thickness, as the drill @ 1.0

mm diameter. That should be easily placed and removed in the entire length of the canal.

According to the recommendations of the producer, the length of the fiber post which remains in
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coronal space can be cut to incisal edges, however, to facilitate the procedure for the preparation
of the core with gradia core material we should let the fiber post with the whole length, until the
build-up with gradia core material and polymerization is done.

Then, for adhesion improvement between the GC fiber post and the structure of root
canal, we did preparation of the fiber post through silanization with GC ceramic primer, with
combination of primer (A + B). When we apply the primer we hold the fiber post with tweezers or
a paean. We apply the primer using a brush for a period of 5 seconds and then we left the fiber

post to dry (Figure 6).

Figure 6: Preparation of the GC fiber post through silanization with GC ceramic primer (A +
B), for a period of 5 seconds drying it afterwards

The procedure of fixing the fiber post and simultaneously build-up the gradia core
Techniques for the rehabilitation of the residual radices consists of intracanal fixing the
GC fiber post with gradia and simultaneously building up the core with the same material, gradia
core material.
In the previously prepared coronal and dental root surfaces (prepared, cleaned and

dried), a self etching adhesive (A + B) is applied, during 30 seconds (Figure 7: a) and b)).

Figure 7: Bonding treatment with: a) self-etching adhesive for preparation of the prepared
coronal and root surfaces b) applying primer (A + B), for a period of 5 seconds, lasting 30
seconds
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The adhesive is dried for 10 seconds and polymerized for 10 seconds (Figure 8: a) and b)).
With this procedure we do etching and coating the inside surfaces of the canal, their
strengthening and improving the connection with materials for aesthetic teeth restoration

(Figure 9: a) and b)).

Figure 8: Radix of tooth 46: a) dry with medium air pressure for 10 second b) polymerization

for 10 seconds

Figure 9: Occlusal view: a) mechanically and chemically prepared radices-tooth 46,

destruction on the level of the gingiva b) applying the posts in the root canals

In the mechanically and chemically prepared root canal, light-polymerized gradia core
material is applied. Virtual extensions for material mixing and intracanal extensions for material
applying in the canal under pressure is provide by EM (Easy Mixing). Appling the gradia core
material no air bubbles are created and the consistency of the material enables easily and
homogeneously fulfillment of the canal, which serves as a matrix. This material gives enough
time for manipulation.

The size of the intracanal extensions peak for material applying in the canal should be
appropriate with the size of the fiber post and should be placed in the canal length with no
pressure. The fiber post is placed in the canal very carefully. We start the procedure from the
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distal canal and we place carefully first post and we start the polymerization. First we do the light
polymerization from the distance of 2 cm and then directly the light is applied on the peak of the
post. The time for light polymerization is shorter because the unique transmission of the light
through the GC fiber post. We repeat the same procedure in the mesial canals, first in the lingval-
mesial and then in the bucco-mesial canal (Figure 10. a), b), ¢), d), e) and f)). With this procedure

we have root canal with reinforced walls and individually fabricated post and core.

Figure 10: Procedure for fixing the fiber post in the canal: a) gradia core dispenser, applying the
peak of intracanal extension in the distal canal and fulfilling it with gradia core material b)
placement of fiber post in the canal ¢) applying the extension in the lingval-mesial canal, d)

applying gradia core material in lingval-mesial canal, €) applying gradia core material in bucco-
mesial canal, f) direct polymerization of material through the fiber post in 5 seconds time
In the following procedure, the fiber post is used as the basis for the core. Gradia core material
was applied around the fiber post with width as the root canal, and with height as much as a
prepared core. Then, we do the polymerization with a light-curing for a period of 10 seconds, and
the storage for a period of 5 minutes to complete and self polymerization of the material (Figure
11: a), b) and c).

Figure 11: Continuously buidling up the coronary denatl core with gradia core material
around GC fiber posts: a) from gingiva circularly around the first third of the crown, b) in the
height of the neighboorteeth and c) polimerization of gradia core material from the coronary

dental core

We use tangential preparation of the core, by standard techniques (Figure 12: a), b), ¢)

and d). In addition, gradia core material reproduces the identical appearance as the dentine. As a
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result of 75% solid fillings in gradia core material, the core has a high compression force,
increased resistance to occlusal pressure and presents a healthy basis that supports the future
crown. It must be emphasized that the demarcation limit of preparation, the edge of the future
crown respectively, should be ended on healthy tissue, not on upgraded part. The crown with
tangential preparation is fixed to the rehabilitated radix. With this procedure we avoid the

possibility of fracture of the fiber post and core.

Figure 12: Preparation of dental core on tooth 46: a) cutting of the extra fiber post b)

preparation on aproximal surfaces, c) view from the buccal side and d) view from the occlusal
side

After the coronary dental core preparation, the preprosthodontic restoration of

endodontically treated radices of destroyed molars is completed.

RESULTS AND DISCUSSION

Application of this direct method for complete fabrication of the system of individual fiber
post and core on the molars, manufactured from only two materials: GC fiber post and gradia
core material fulfilled all the patients’ demands and expectation.

In the control clinical examination at 6, 12 and 18 months, rehabilitated molar and dental
bridge was intact, without damage or a loss in quality. The color stability of the soft tissue was
evident in visual inspections. Clinical signs of decementation or fracturing the fiber post and core
or dental bridge were not detected.

Therefore, we can say that with the use of these materials for fabrication of individual
post and core of the endodontically treated molar radices, all disadvantages of other techniques
of preparation of post and core for preprosthodontic rehabilitation are exceed, and the long-term
and comfort of these dentures represent a simple and practical solution and functional
alternative to the conventional method (14).

The development of the new and innovative adhesive materials accomplished the long

term expectation for minimal invasiveness, and their simplicity of fabrication makes them

npumeHo Ha:

Cmp. 41 - 66




YHusep3utet CB.Kupnn n Metoamnj so Ckonje “Ss. Cyril and Methodius” University in Skopje

CnucaHue Ha Ctomatonowwku dakynteT — Ckonje Review of Faculty of Dentistry - Skopje

indicated in the everyday practice (15, 16). Overall preprosthodontic treatment is done in the
same visit.

Fiber post and core, as a result of the design of the GC fiber post and their one-term

method of fixation in root canals and build-up the core with core material, minimize the weak
points as reduced resistance and integrity problems with their retention.
The literature describes a number of papers for making adhesive non-metal post and core of
teeth (17, 18). Long-term clinical outcomes of these non-metal dentures should generally be
regarded as suitable for preprosthodontic rehabilitation of the remaining radices, as well as in the
frontal and in the lateral region.

In vitro and in vivo studies (19, 20) for determination of the fracture strength and the
failure of the restoration of radices with different intracanal post, the authors concluded that the
use of direct and indirect fiber anatomical post can be an alternative for metal casting post and
core.

It can be concluded that these characteristics are greatly improved with the introduction

of GC Gradia core and fiber post system of individual post and core.

CONCLUSION

After analyzing the results of clinical application of the methodology for the fabrication of
individual post and core of molar radices, using the system of GC fiber post and gradia core
material we can conclude that:
method of restoration using the GC fiber post, fixed with adhesive cementation technique in
previously prepared root canals and one-term compensating the coronary part with gradia core
material, is very attractive method because of the simplicity, saving time and cost. The clinical
procedure is minimally invasive and easy to carry;
during one visit the preprosthodontic rehabilitation of endodontically treated molar radices can
be done (to place canal posts and to restore coronary dental abutment) to perform its preparation
and to take definitive impression for fixed-prosthodontic dentures;
precise established protocol of adhesive technique for one visit applying gradia core hybrid
composite materials for fixing fiber post in root canals as well, simultaneous, one-term build-up
in one part the coronary dental abutment, increase the durability of preprosthodontic
rehabilitated molar radices and
retention power of this system is better than retention of metal cast post and core. The risk of
root/s fracture is significantly reduced with the use of fiber post. Metal cast post and core or

readymade metal pegs can cause "wedge effect." Using fiber post there was no evidence of this
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effect, because they have elastic properties as the dentin. In need of endodontic retreatment,
their removal from the root canal is easy.

From recent literature data and positive control clinical examinations of the patients who had
preprosthodontic rehabilitation of endodontically treated molar radices, there is no restriction on
their use and we recommend this method as a method of choice by doctors of dental medicine.
Prevention and rehabilitation of residual radices of destroyed molar teeth with minimally
invasive adhesive preprosthodontic treatments are the future of dental science. In this context,
the system of individual post and core with GC fiber post and gradia core material, with its
simplicity, minimal invasiveness and long-term clinical results should be more widely used in

prosthodontics.
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