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Hppeomimym  oEcAAEETA EepEMAKES o0 CROjETA
GHOXOMIATHRRAHDET W CYTIRPORHT MEXAHHYEN
CRCHETRL BAAEME CF IO TTROCTOR BO CTHOMETO-
OOIEETE MPOTETHL

Hejsunirre aoceramsn peayamai gamaar nepduop-
BERENCH i CEEETRH MOTePIRT BRED M MET - K-
PAMHYKHTE PECTREPRIHNIL

O pCEASEH DPECAEE 19 MEHECVED CECLIHATES
TPEHIOER 1 3AAEEA B0 TIOMMET HA MPeAROCTITE |
HEQDCTATOATE (0 KOH C8 COMSYBAET KANHALAPH-
e Kl TPOTETHIRITE PECTAEPAIRH NSpaboTEnH 0
LHPEDHH}E B CTOMATODTEIETA,

Kroyanm afopoBin: NHPEOHEIYM ORCHIHA KEE-
bakEicik, ¥-TEP, potieritamm permappaiiing

Zh

Zirconinm oxide ceramic with its biocompatibility
mnid superior mechanical properties cocnpies larger
part in dental prosthodontics,

The results so far display performances of a frame-
wirrk miaterial az metal in porcelain fiesed to metal
restornthons.

This narrative peview presents the current trends
and knowledge in terms of the strengths and short-
comings which clinician are experiencing with zir-
conin made prosthodontic restorations in dentistry,

Key words: drconium oxide ceramics, Y-TZP,
prosthodontic restoration
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Bosen

Fepa e Dapany B HPReHHia A0DasaaT
HOMYALPHOCT [OPOEHN HUBFETL cVIepHOpia Bio-
KOMIETHOANDCT, CHIE HE BUTEARE, dpaxTypaa
aEGPEHaeT B passa]or Ba CADSCAM rexsonorais-
Ta’,

IlHpeOHERYS OXCHITHATA KEpaMITka O WRCTa fopMa
MOCEAYES TP AI0TPOMNE B0 SARMCHOCT O TEMIIE-
PATYPTR; MOBCRAHERYRER (0 coling TeMueparyps
oo 1170°C), rerparoxanse {1170-2%72%C), u ovhEa
(zg7o-e680"C). Co gopaeame Ha cralineaspad-
kM oRclan gapo Y203, M, Cello fasuars mpas-
cipoprManEja MoEe A of [NOMECTH KEDHE [MHHCEH

TEMOEPATYRH 17O - DBOZMOEYEE TETPATOHATHATA
draza ma ce crafiunmsapa Ha colEa TeMnepaTypa’,

3p greTAEHA YIOTPeda HAA HEKOUIEY HCPaMEHYKHN
CHCTEMH Eoi coapsxaT oEpeoiija: Mg-PSZ (oap-
UHjATHG CTARCTHENPAE [THRKNOHIGE MOUTHKRICTLN
GO MAFHEIHYM ), ATVMEHA MJRKHITL 00 MHPEMHE]A
(ETA), mupxoHsja 2ajeErata oo anvMaBa (ATZ),
1 HEjIIHPOED EOPHICTEHROT TeTPATOHATEE OHpRG-
M UTHEPHCTAN TRl mpai o 3% JTpiym
(3¥-TZFY.

[TasapoT Bo [HPROHIIL & B TOCTOJH DOPaCT Tk
IUTG e O, BEONAM L TPETCTANEHATE TPy ETH
na Jamonmie o Ce-TEPAl203 jaapo sepamuxaTa
Hapeyed Nanoldiv (Panagonic)s.

¥oorpefara Ha Y-TAP Bo 30HN 00 BHCOE TEHIROHEH
CTPes Hi CHESET W KOHEKTOPIE HA MOCT & HANIN -
B0 TOPAIH CROJCTEEHETA clnoiEeeT Ba ja noTHeHs
OPOIATaugaTl Ha TvEHaTeEat,

drasriara TPpaBCQOPMRLIE 00 TETPRIGHAIE B0 MO~
MOEAHHHS D i ¢ DeRpaasn oo araiesynand Ha
DOIYMEHOT OO 3=5% TpH IIT0 3MeAyRusETD Ha
AOJIYVBEEHOT HA EPHRCTATATE 08 SOHOETHHEUESATA
s CORTARA KOMUPECHBRI HRNGHN Ha RAKTT 03
MY EHATHHETS B0 08 COPOTHBCTIIVEDL I R
HHOT HATOHCEH CTPAC H fe3vITHPA oD SMUTeyBa S
Ha HpakTYPHATA OTIOHOCT Ha DEHE MOTEPHATH™.
[leprotinjara maota OPHMER B0 CTOMBTONON-
KATA OpOTETHEA BO HEpaboTHaTa HA DRIOCHH 1
MAPIHjAITHH EOMYHKH, MOCTOER, BEHEHPH, SECTPa-
KOPOHAPHA STEUMEHH, WMILTAHTHY afiaruenr,
HMILIAHTH, KOASHIE o Haarpaais, mHaej-peri-
HHPSHA MOCTOBH, MEPHASET MOCTORH, MPHMAREHR
TENECKONCEH KOPOHEH, 0pToaoHETeEd Opaxern, B

KOMIIOFHTHE.

Hrpaymd cTafRIHaHpaEoT HPEOHINA MOAHERRC-
TaA e Aocraned 3a CADYCAN ofpadorss saso npo-
IVET BO ocTojia Ha BeneHd [ReMBaETHEKHE] of-
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Introduetion

Zirconia-based ceramics are gaining popularity due
to their superior bocompatibility, fexiral strength,
fracture tonghness, and the devedopment of CAD/
CAM technologies®.

Pure zirconium oxide exhibits three allotropes de-
pending on the temperature: monoclinic (from room
temperature to 117070, tetragonal between 11700
and 2570 C and cubic from 2372°C until 2680°C,

Alloying pure zivconiz with stabilizing oxides such
as Y2y, Mglh, CeO2 shifts the phase transforma-
ton towards [ower temperatures which enebles the
tetragomal phase to be stable at room temyperature”.

There are four sirconin-containing ceramic systems
available for dental healtheare applications: magne-
sium cation-doped partially stabilized zirconia (Mg-
PSE), ziveonis-toughenad alumina (ZTA), aluming-
toughened sirconin (ATZ) and the most widely used
yitrinm cation=doped (3%) teteagonal zirconis poly-
crvstal (3Y-TZPP.

On the dental market products of zirconia are in
constant increase and one of the latest is Ce-TEP/
A2k core ceramic named NanoZie (Panasonic),
Jupans.

The utilization of ytiria-tetragonal zirconia poly-
eryslils (Y-TZP) in the areas of high tensile stresses
of core and fixed pactial denfure (FPDs) connectors
is indicated due to its inherent ability to suppress
crack propagation®.

Phase transformation from tetragonal to monoclinie
is associated with 5-5% volome increase.

The volume increase of the crystals in the mono-
clinie state keads toward formation of compressive
stress at the tip of the crack deflecting the external
tensile stress and resulting with incrense of the frae-
ture resistance of the material®,

The applications of zirconia in depfigry inchude full
unil partial eovernge crowns, fixed partinl dentures,
veneores, extracoronal attechments, implants, im-
plant abuiments, posts and cores,  inlay-retained
fixed partial dentures, resin-bopded fxed partial
dentures, primary fefescopic  erownsorthodontic
brackets and composites®.

Y-TZP products for dental use are svailable for

CATHCAM processing in green {compacted) state,
partially sintered state, and in fully sintered state”.
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O, IAPIHIATHG BPecHTepyhan coereifa kar
B0 TIEHOCH CHITTEPVRAR eOCrajia’,

CHeNETH HOMPRBCHN O JE0SHL WIH OpEcHETepyY-
EdHA NHPEOHHjE MANHHCKY ce obpaloryeaatr no
ATOTEMEHL ¢I'IZID!I'ICI. A& L ROMITEHIN DS KO-
AT KOja BTy IS B WPEME 1R CHITe iy mbhe-
o, obHYHO 20-25% KA DApUHATHG CHHTERYBAH
crener. [Ipongcor A8 mammHcks ofipaloTka e no-
. 6 alembeTo Ha ATATENTE € MOMAT0 OTRAIEY K
ueADCED cHETEpyEaH0 Gnopdge. Cxeneror nosego-
BATEAHO C& CHHTEPYED B0 CTSMHLARA ETEE 18 Jo-

(e DeTorHD CHETEPYRARE coeTojba.
IMpernen Ha ANTERATYPATA

LI farr o faeerrn KepamMug IOpyIn cRoeTs
CHIRCETETAT Ao Toaniss oArcrapa 30 MPHMCHE
BO NOCTEPHOPHATE PErijd KHED METEPHjAT 38 nEapa-
CHriGE FE OCTERHOPHI KOEKE 3 MOCTOREN Cyii-
CTFVETVIRM A0 0T WA, AEED HEFIMEET VITp-
a1 © OrPEENTCRE TRMY K28 [T € [mompeian oK
TPAHCTVIEHITH & W IpHCyTeR Gpykemsast. BReor-
OF GUALHTET HA DUPEOAATE EERAMIRTTS MOWE 1
G718 MEGTY EOPHCSH K&j FWTITHIYER CHTYAINE Kage
£ noTpelRe MUCKHPARE Hi JHCEOIOPRpAHT safn
HOCASH WITH METATHH Hagrpain".

Pecraspalinirme soske i o2 ofaiaT 0d MaillsexaTa
OBEAfOTES o0 MOTONVEAH:S B0 PACTEODH o0 PR3-
HH METAHH CIVTH RAKO [ERHYM, GHEMyT, ®enedo
W komMuRATHE 0 CNOMERITHTE®, ANTepHaTHD-
HO 0D0CHE MHPEDH]E MORe T o0 JA00He o0 MATH
AOEATOMH Ha pAZAINTHL MEeTATHN ORCHIN HE [EeT-
HET D™, CRrre PpOoSmoHTENN Bl IOpIesann
L geprraiad Y-TZP cern obesbemvpant “aajuaep”
METEQHJAIH O0J, TPeTHOCTARRA 8Ka IO SIUISMyEL-
a7 SOHARPARRST 00 TORIATAR kA0 o aEka obeafie-
JVERAT SECATER0CT A Doja W uropeciesiga,
JTHCROAGPRPAIITS 305 MOBE YOS 0 of Mig-
EHPEST 00 JEOLIOJHI BEHeHDH KOPHCTEjEH 0.2-0.4
mm gefenmsna ma jaapo o gepsouga [pemapa-
Uefara ma salu 3 KOpoMEN  eapalores i o mHp-
KOHIA CKedeT Gapa 1.5 mm g0 2.0 mm SHIAELTHA
HOTH GRTVAATHA PEAVKIHA B 1.2 mm A% 1.5 mm ak-
CHAAHA PeIyEIIa. JAR0eH0CTL HA PEmaparija-
Ta Tpeha a8 HaHeCyRa 0ROy O cTemesn
CoogBeTHA FPRHANA HA DPENapannja o8 CMEeTs Tpa-
BORIMUIHA. CTAILAKA O J300008H ITpemed o
HITH ITYRCBHAHE cTamks 3a CADCAM aspabore-
HECTT [HSIOCHO EEPRMBSER perTaspann., Ce opemo-
iy DR ga e A300NIT HHOAFUTHITE 0 ORISR
pafonn BHLEHEH MoRpa) TOa PO peIvITHpALT o
KOHIECHTPELM]E HA CTPEC HE MOKAT A0 00 H3paboTar
MANHHCERA (A8 EH A aMeTapoT Ha HajmanaoT Ho-
e e 1 I KR ONERETO CHETEMA'Y,

Metennnar m aGun TRIL koe Tpela. a3 o8 o=
CTPAHE B OPEJe10T Ha SeMEpPEAIHCHATA JITHIL
HEHECYED 0.5 M 34 CReAeTor, Koja vpeda na e no-

Z2
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Frameworks made from green and pre-sintered zir-
comiga are milled in an enlarged form to compensate
for the shrinkage thut occurs during sintering, usu-
ally 2o%-25% for a partially-sintered framework®.

The milling process is faster and the wear and tear
on hardware is less than when milling from a fully-
sintered biank.

The framework is subsequently post-sintered in
gpecial urnaces to ceach the fully-sintered stape.

Literature review

Venesred srconda becamse of iU's opagive core is bat-
Ler suited in the postecier reghon as framework ma-
terial for posterior crowns and fixed partie] dentures
up to 5 units, while it i imited in silustions that
recjaire high translocency and presence of bruxisim?,

The high opacity of zmirconia ceramic can be very
useful in clinical cases where masking of discolored
begth or metal cores s needed®,

The substructures can be colored after machining by
immerzion n solutions of various metal salts such

as cerium, bismuth, ibon or 8 eombinalicn Dheveaf 2,

Alternatively, colored zgirconia can be obtained by
smnll additions of various metal coddes to the start-
ing powider 10, All manofacturers of poreelains for
dental Y-TZF ceramics now provide “liner” mate-
tials, pressmably to incrense poreeain bonding as
well as to provide some chroma and Husrescence,

Drizenlored teath can be successfully managed wath
oz-0.4 thick veneeres of sirconia individouaieed
with veneering ceramic. The tooth preparstion for
ceowns made of drconia framework requires 15
imm — 2.0 mm incisal or occlusal redection and 1.2
mm=1.5 mm redection from the exdal surfaces. The
angle of preparation should be around & degrees™,

Proper preparstion margin for the sirconia reste-
rations is shoulder with rounded internal angle or
chamfer demarcation line.

It 15 recommended the sharp mesal and occlusal
edges to be rounded sinee not only that they result
with concentration of tension they cannok be prop-
erty machined becuse the diameter of the smallest
grinder is 1 mm m most CAD/CAM systemsS,

The amount of tooth redoction in the area of the
marginal finish line should be 0.5 mm for the frame-
work and if possible localized at gingival margin lev-
el or slightly subgingival, The regpuived dimension
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Kl MHE R R EA B0 HHRG H PHHRIHED, IOH MHAHM LD
eRCTENIHpaNE D0 CroBOUiGT rHurHBLIen pal
MprisaanEaTs medeIHEA HA SHAGT BE CYOCTRVETY-
PaTa oI DHPKOET A e 0.5 mim™. Kaj cmydan 83 cyn-
CTPYRTYERE B QETHRA-0eH MOCT o0 2 HOGYIH aK-
CHjAnMHATE aunteHEns Gp Tpebanc ga Grgar oo mm,
A QEAVIATHaTA BelenHHA O4 of Sr0VIeRE Ha 1 mo't.
[MoBpIDAHATA HA EOHEKTOPHTE HA CYICTPVETYPAT:
na bouen MocT HE cMes 18 TEe oMU 07 O i
EOML of HapafoTyREA o0 DHPKOHRJL HepasiaEs 58
Oa C& COpPOTHECTABAT HE KIHAHTEOTO GITOERY-
BAIRE KAl OOCTEpHOPHE 380", Vita Zabnfabrict
3n ceoirme YZ MOCTURHHE CYTICTPYETYDH M OpEno-
PRYEYED CAEAHTE ANMEHINE HE NOBMIHHEE HY KO-
HE o k) I MOCTOE CYICTIYRETY 3 o
MECYHIEH 1A HEHECYRA 7 MM, 4 K] 2 MelysLaemm o
mme; ki] DoYcH MeCT co § Menes oo fapaar waj-
MANKY § M2, Kij OPUCYTHE 2 Mefywiess norpef-
w12 2, 1 aa CreBoien wien 12 mma

Eip TV DOKAH0 AR WA i fipak=
Typa Ba CEeIeToT Genle JHpe ETHD OERIAHA o0 TH-
EAJHOT HA MOCT Ka78 WHIE-PeTHHHEPAHITE MOCT-
B TOKEMEN H]BHCOKT CTaKS B peveires™. Kawo
TANEHDA PR 30 ppakTypara va CReneTor Oeme
SAEAYIEHD exa & gelnHAHpareTe HE BHNej peTej-
Hepor. Jefongapamero Geme ofijactero oo paty-
TDIpRERATR A0NE Ha aesia W NopUTR MATaT
TMOBMITAREKS B0HA HA W) PETR]HePITE WTH mopa-
IH NRESHHAETE B0 CMOEL esedToT. Bo amasmin-
PAHMTE KIHHASES PO HEROH PECTARPAHN Mpe-
BCHTHREA KPHTHE 9ieRosn; 663 orae] mmo HEeIeH
o HHE He Geme adeETHPAH Of HEFCITEX HA CHEAET,
CAMHTE AETOE HE M IPE0OpiiEas KyHAHEGT AHIajH
13 HPEORA]N MOUTOBIETY, Se00EHS DO THCTIAITE
CETMEHTI™,

Enmimmara 58 eHI0A08TCRL HAAMPAnfa A0cTanHH
R UMY HE OUTEMETHA HMGET NP O
My eEea CHOPMA I PETEILTADIL EIEMEITH il BOPOHap-
HBOT Ac. KopoBEpHROT 400 MOMe I8 of HAATPEIH
SMPERTHO 00 KOMIMHET OO X3 HNIED TEXHUEA HAH
HHEAMPERTHD B0 A30DETOPH]A 00 KEpaMMER 00 08T
HA Reiikg fptcvanibE. Heonmxomao za nocTHIHY-
BARE KAHHHUEA FOUITOROUHOCT 08 RAUVEYVEIRET0
Ba AnSHa CYIICTANIEL 20 DPEMe B OpeIp o T
Ha 3a6HMGT KaHan o oapsverse i |a fermule offect
[MEHNMYM 2 M B0 BHCHEA P o nepisdepiia ma
KOPEHCKROT EARGLUMEH AR (M MyM 1 i mo
upaHa Y, Haxe npoucaypara va mpedaSpanmpa-
HH 1 HHIHERIVETHO HATIPABEHH EOTHHIS O WHpP=
ROAWIA 33 eH0IOHTCRH TPETHPARN Kopeay Beme
COBETYRAHA Of, HeE0H ETADiEE KIREHYEPH, Vo=
rpehora He Pubep KT NP R DOCCTA OF 10=
Ka¥Ea ¥apo Halop Kora edH0A0ETCRH TRETHREHE 3880
Tpea A Aohie ERI0ATTCED KITges

TR pECaIEE AMILTRNTITS BJSNECT0 C8 HMEHETH 20
BIpAIYBAES B0 ECTETCRATA Perijd H C8 PeHepaTHO
AHARHHPEHA EaE0 eqoetsn. Jdedmuamaeanor
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for minimal thickness of the zivconia axial wall is 0.5
i, i cages with foar-unit FPD swith teo alatment
teetls the axial dimensions should be o7 mom and
the oeclusal thickness 1 mm™=.

The girconia connectors surface of a distal FPD sub-
strecture shouldn't be less than g mmz in order to
withstand clinical loading in the posterior region™*,

For example Vita Zahnfabric® for their YZ FPD
frameworks recommends the following surface di-
mensions of the connectors: Tmma, fora FPD in te
mnterior region with one pontie and 9 mmz for byvo
pontics; 9 mmz for posterior FPD with 1 pontic, and
i2 mmz for 2 pontics or free-end unit with premolar
SIFE,

One study showed that the incidence of fracture of
the framework was directly related with the design
of e FPD where inlay-retained FPD showed high-
est fnilure rate™. As main reasen for the framework
fracture was concloded debonding of the inlay-re-
teined FPD,

Debonding of the inlay retained FDP was explained
with the reduced area of adhesion or the small sur-
face area of the inloy retainers or the voids in the
resin huting agent.

Few of the analyveed clindcal trial presented mestora-
tions with free-end units and regardless that none of
them was affected with aihure of the framework, the
authors themselves didn't recommend the free-unit
design especially in the distal segments®,

Posts and cores for endodontically teeated teeth are
available in different dimenstons and have cilindri-
cal-conical shape and retention elements in the cor-
onal area. The coronal part can be restored directly
using composite material or in the dental laboratory
nzing heal-pressed ceramic?’,

Far clinkeal longevity it is necessary 10 presene
the dental tissue during preparation of the tooth
canal and remaining fermle effect (min. 2 mm in
height 7= and periphery of the radix dentin canal
(oo, @ bn widih)®,

Although the procedure of prefabricated and indi-
vidually made posts from zirconia for endodonti-
cally treated feeth was advised by some dental clini-
cians, the wse of Gber post in one visit showed to be
a ronsidered option®,

Firconia implants are often intended for embedding

in esthetic demanding cases and are generally cre-
ated as one-pesce.
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OEMIHE 1 ARPYIAIH]E Cf [OCTHEHYBIET of HHT]R-
Opaia obpalorEs, Uf KoMIHNHPaET camMo o0 -
SEHT-PETHHH DR ITE duikcen napaboron,

By morien Ha oCROHHTETPROMIATE CHTE CTYAHK
KOW ja COOpEIVBRL THPROHIATA 00 TETARNYMCKH-
T HMIUTBHTH MOKEES APKA HOHTERTOT HA KOCEA OO
HutiaaaT Oeme cnutdeH 58 AT MATSRHTES
OfjaBeHHoT DPeriey Hi KepaMHYEHTE JEHTLIAHA
HMILTZHTH DRETVHH AGKEE FIHHEYENTE OOLITOmH
KO 02 CEFA AOCTHNHE “HE C2 JOBOJIHI 18 C2 Tpe-
MOParaaT KEpEMAMENTE HMIARHTH 30 PYTITHCEL
KARHAS R VIBOTpefa™, TIpeauusrs woja oy &
OERCHETL & OOLADHEDCT Bl IRPEDMEGETA i e
TPaEAITA B HECKE TeMNepaTy .

LInpeosnja WMILEIrTeTe AlaTMErTil MoHoe, Wi
TAKA. JA C8 KOPHUCTAT 38 54 0F NOOo0[H ecTeTchi-
OF BETHEN HA HMILUTAHT-HOCEHHTS PecTAHEIRA
PEAVIHPAIEN P PHSMEOT Off DPOSHPABE Ha Me-
TAMIT MY TEHEOTD Mexs TEARo®™, [Tnpxodsg
HMILTRHTHHTE A0ATMENTH f TOCTAIEEN B0 2 THI;
mpedalpHITpaHn. | HHAMBHIFATHY HAOPAREHA
oo oMo ma CADSCAM rexnonorija®™, Bo sanme-
HOCT 041, JASAHOT 0 KOPHETAT KaKG aETMelrms &
MECHH HAAGMECTOUH KGN C8 ODRPIVEAAT OO [e-
MERTHPIRE FUTH HEIABHIVLARG 68 HapaGoTysaaT
By ENIHE 10] OBOSMOEY B ANRETHG HAReCyEa e
Ha pSCeTHA EEPAMHES TAKA IITO HMITIAHTST H 85—
BOAEIHHOT HAJomMecTol/aflaTHMERT 08 NOBRIEyEAAT
oo mpade, BeTyRaukHTE MENAHHYEH COOjCTREA ja
oxpalfipHja NpUMCHATA HE OHPROHRE abaTedTHTe
HETO THKE b B0 DOCTEPHOPRITA PErfi o HOCHD Haj-
YECTO T AEME Ha IpeMaapa®,

Henunenuara Ha onalaeyvearks B2 worpahor @a
aBATMERTOT HE 08 PALTHKYRAINE FHAMETLTAD Mery
METAAMHTE W EEpaMAgrETe afaraiesrrw®™, Hesanme
THOBERE ILIEE K PR POIHICDe 3abi UTReaKy Kij i
IWTAHTHHTE EOPOAKNE HOCEHN O OHpROEja afhaT-
MEHTHRE,

Hugpeanmmrme =1 napaforea HA eHCTAKMPORATEHT
ATeuMERH 0 ESPAMAKA C8 COATHA HA KOHBEHTHO-
nammrTe areusteni. Bo cesnj cnyaaj sowe ga ce
HHIHIHPaST KOTH M0CTOH ADSMHTHA BEPTHERTHE A=
MEHSH]E OF HAJMATKY 5 mm',

Kaj reaseronekTe kopoikk sapsbores og Y-TZP
Kepaslikl TRHMAPHATS B TEPUHepHEATE KATTHOA oF
wapaborveast co CADSCAM noctanxka, a cexyugap-
HTH TEIECKONCKR KOPOHE Off A%aT0 o0 Aebeanta
o 0,2 mm ¢0 QOCTANER HA ranpamp3argje.  [lo-
rpelHe @ 0 mperapansa g oo ofesfeny mpocTop
O QEOUTY 1,7 T (0,4-0,5 MM CROCTOR 32 MpPHMap-
HOTA KOpoHED, 0,1-0,2 MM 38 ceEyAjapHaTa, o5
M1 23 TEPIIHEPEETA B 0,5 mm 2a (aceTHATE Kepa-
sEECEA ],

Pesyararire 0 HCTROKYVEAERATE HHTHITHPEAT JEKL
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The final shape and angulation are achieved with
intreoral grinding, They are combined with cement-
retaind fixed prosthodontic restorations™,

In terms of oeseointegrotion the studies that com-
pared rirconia implants with titanium implants re-
ported that the contact of bone-to-implant was simi-
lar for both materials*.

A published review of ceramie dental implants con-
cluded that the clinical data that are available at the
moment “are not sufficient to recommend ceramic
imiplants for routine clindeal use™,

The resson that is explained later in the text bHes
in the susceptibility of zreomnia to low temperature
degradation in the presence of fluids,

Zirconia implant abutments can be also used Lo im-
prove the esthetle appearance of implant-support-
ed restoeations redocing the risk of metal showing
through the thin soft tissue®, They are availahle as
prefubricated and individually made using CADY
CAM technolopy=,

Depending on the design they are used ag abug-
ments for cement-retained fixed prosthetic restora-
ticns, or they can be customired enabling divect to
application of veneering ceramic so that the implant
ind the ope-peace abutment are connected with a
SCTEW™,

The promising mechanical properties encouraged to
upply zireonia abutments alse in posterior regions,
i.e., mostly for the replacement of promolarses,

The incidence of abutment screw loosening doss nol
differ significantly between metal and coramic abug-
ments™. There was more plague at natural teeth
tham at implant crowns supparted by giroonia abut-
memiEs",

The indications for extrascoronal attachiments are
similar with those of conventional attachments, In
order to be properly used a minimal vertical dimen-
sion of 5 mm needs to be provided=,

The primary and tertiary coping in the telescopic
crown avstem are made with CAD/CAM milling,
while the secondary eromwn is done using galvaniza-
tion method,

With the tooth preparatbon it is necessary to remove
ppproximutely 1,7 mm [ 0.4 mm=0.5 mm space for

primary crown, 0.1 mm -0.2 mm for the second-
ary coping , 0.5 for the tertiary and 0.8 mm for the
vEnEEring ceramie]*.
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UHPRGHHJATE MOELEVEL curen nephopsass B3
CEETETEH r-IEI.'I'“i:pH;:H.-lt EARO METALHETE CheleTis
Kapgo B mpeoaoT 04 axpHALT KOH UIATO A0 MeTha-
KepaMHUKH PECTARPANWH R 10860TITE CoralHHoT
npesiE woH T-TZP aceTiparn pecTaniamnm ve
& fea npoiiemi®, iDpasTypa Ha CReTeToT HErIeis
OEKA & Q0CTA HERREIIasHa B0 CHTE CTYEHE S0 Cera
M) 100 0T (ORERETn AApaboTEs o8 o
WICHR BAG0MECTYRAIEN TH IPBHTC MOTEIEH HTH BTO-
parme npemoaapn. O peETvpaEme Ko HACTARRNE
OBERETD BRIVIYBEAT ROHSETONH B [I00eRe- LIEHH
HEpADOTHE (> 4} BT TOQE MOSERLPE KRR 1oy,
Eama ox cnaboimime A Y=-T2P e denomenoT na ge-
TPAAANH}E HI HECKS TEMOEPATYPS K18 HACTAHYHA
cloHTana Ganm TpancpopMalmin ga rerpan -
VAT (G B0 MOBOEIHMAY KR O TRECYCTI Ha B3
UFTG BOJN KOH GIITETYHARRS B HAPYVIIVELILE HA hio-
KAHHUEHTE CROJCTEI HA MATepijinoT®.

Opa e KHHETHYEN fEHOMEH EBE DITHEPHETATHN-
OT TeTparnHazed Marepijon Gasdo ce TpeECHOD-
MHPA B0 MOHMEOTHEWORS IHPROHRED B0 TardH, HO
SNAMECH TEMTICDETYPCH OICCr, THIHSHD 03 cobng
TEMIEEPATFPA 10 OKNIY 400°0C, B0 ZAEHCHOT D, CTA-
DETHARTOPOT, HEMOAETE KOHOSETREIH]A | DOJEMH-
HATA B ZPICATI B BepassenTa .

IlspsosEsiaTa AeTHpaRa o0 Bepys Demre mpisjasa-
HO AEEA TOCEIYES AHAYMETETH HAMATEHA [0 -
HOCT KOGH LErPaialiia Ha HECKS TeMITeaTypars,
MosckeTo PORIBEIHTETN Ha 5Y-TEP Gaoksmma 38
AEATLTHA MPUMEAS He OPENOPaMYBEAT CTPRSEERS
WA Decoaee 5 0a o ialerme - m rpasedop-
MaiEfa 1o pOpMEpaA-e BA D0BPUIHHCKE AT
EOH MitEe 13 MIIaT IITeTHH R4 A0ATOposTHEOT OEp-
EopsaE: B OEPE] HABTER SPOIEMYBARET HA
RPCTRATE (ORI KOMIPecEnoT ool swHmy-
OHpaH oo TpeHcpopManma®. Kopeknus o CHETE-
PYEARETO CE TPARAT casio oo JMHO-TPRHVIIHRAaHN
A AMAHTCEN MECTPYMCITH 38 BOACHD CTPVHEE,
[0 [OT0 CF MPETIOPAMYEA TCRPMEYEH TRCTMaH (pere-
HEPAIITGHT TE9eHE ) Hi CHENeToT o0 187 A4 ce Hpda-
TH aaHETA TpaucpopsiaaHin MEKpOTYRHATH TS
KOH HACTHMANS He MOMKET 14 of peredcpipaat. Jo-
HATE KOW C0 MOIACKESHE HA TCHINOHSH CTPE MPH
CAHHEWRE YTIOTPER KRGO ROHERTOPITE K MOCTON-
HITE KOHCTPVEILN 18 TPeln G o8 crpysa T,

Mokpaj nogelpesnor GaoMexaHdEr  mepdsop-
MAHC JEHEATA HA BPCKATE CO PACETHATA Kepanika
g MEHCKA W PTG OO IEMA IO HECT KOH
MEMAMHHEATE B OTEpOryEae™, [Ipesnayeamkero
HA HALIOSHITE MeNOCHO-REPaMINIKH PECTARDATIHE
JABACH O ROMIUICKGEH 0OHO0C Mery CROjCTRCIET

CHAA FLA MATEPHATHTE, TPHWULATI HA TPEOCTaHETH
1 OMTOBEPYEAMHA CTPECOBH 1 OPHCYCTBOTS I JHCT-

POy N8 ST ETYRRETE Y KRETHE

“Ss. Cyril and Methodius™ University

1 Skopje

Review of Faculiv of Dentisiry - Skope

The resalts from the cdinical trials indicate that #ir-
conin exhibits performance as framesnrk maberial
similar to metal®. Like the transition from acrylic on
gold to PFM restorations in the 1960z, the current
transition o zirconip laminsted restorations is not
without problems",

Bulk fracture appears (o be gquite uneommen in all
studies to date, oven with the majority of study pros-
theses being multi-unit replacing first molars or sec-
oiml premolars,

The fractures that have ocowrmed mostly involve
connectors of multi-unit prostheses {=4) or second
molar abutments®,

Cne of the weakness of Y-TZF is the phenomenon
of low temperature degradation where spontaneous
show transformation of betragonal into momsoclinge
form oorurs in presence of water which canses dam-
age and deteriorate the mechanical properties of the
miaterial®.

This is a kinetic phenomenon in which polyerystal-
line tetragonal material slowly transforms to mono-
clinie zireonia over & rather narrow but important
temperature range, typically rToom temperature o
around 400°C, depending on the stabilizer, its con-
centration, and the grain size of the ceramic?,

Ceria=doped zirconia has been reported to exhibit
substantially reduced susceptibility to LTEe-e,

Most manufacturers of 3¥-TZP blanks for dentalap-
plications do not recommend grinding or sandblast-
ing to avoid both the t — m transformation and the
formation of surface aws that conld De detrimental
o the long-tern performance, despite the apparent
increase in strength due to the transformation=in-
duced compressive stresses!

Corrections after sintering should be made omby
with a fine-grained diamonds for wet grinding after
which thermal treabment (regenssation firing) of the
substructure is recommended in order to reverse
any phase transformations which mey have taken
place at the surface,

Any microcracks which have arisen cannot be regen-
erated. Areas which are subjected to tensile stress
in elinbeal wse, §e, mainly the connectors in bridge
constructions, should not be ground',

Despite the improved biomechanical performance
the shear bond strength with the veneering ceramic
is low and results in high susceptibility to delamina-
b and chipping™.
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[lommakos oprcTan 6o GAaceTHPAmETo Bl HpRo-
HHjA CNTICTRYRTVTe Deniie IpeTerapen o0 cHIEme-
pymarke B CADYCAM obGpafomeds JIHTUHYS AHCH-
NHEATHA (PACETHA KATIHEA EP3 NMPROAW]E E0IyIEL
I AANESHRHO [IOERIVEARE oA I.'i:lﬂ'l?E'TI'lﬁ. HAImMIEA O
denncnaraa xepamues Aofnens oo CADSCAM ob-
paloTES CO CYICTPVETYRA 08 MHPEOHA] HepaMHEL,
TeXHHER HA HelIKG NPECYBARE HOTO Taka Oeme
MPHMERCTE 38 (LCCTAPAHG Hd CHENCTHTE O IIH]-
koHiTje. Pemorraere Ba eHA EIMHEMER CTVI
MOESEE FHASMHTATHG D0Manky $pakTypH H OTEp-
UIVERMGE G BACOOSHUTE THHLISNH NOCTERROTRA
MOCTORE COOPENEHD C0 CREISTH 0/, HHpEoHEE da-
CETHREHH ¢0 NpecyBaHa kepamueas Bo apyra ery-
amja Hestame chipping Kaj BCONTYBAHETE PECTaEpa-
I APACETHPANI CO TEXIMKIT HE DPECyEe s
usprouHjats He nocrocia sHasHTEIHH PaSanEn
B EAHE in Vilro cTyasje majaesn gaj paxTypemaTa
OTIOPHOCT Ha TRPHWIEHE MOrTond ko Dea dricer-
[HUHB O TR MM 3 BACA0]VIEIIRE W IPECYREEY,
CrerEns in Vo pesvaITaTie W APYTR CTVANE Bo-
KRAA CAHTHD W Io006p0 PaRTypHo oTosapy-
Bk K] NPECVBRRITE TOQMIESHA 51 aceTHpame
HEE IHPEOHEjE STHIGOHE CKEAETH 33 KOpOHKR
cnopenfesn o Hactoeamme ¥,

Hexoasy HKOMDEHMH NPCTCTERH]E UCADCHD AHE-
TOMCEN MOHOTATHA MAPEOHIE PecTABPAITET Kol
wiEE 8 ©fF HHOHBWIVATHIHPAAT 00 DOHPEINHCKA
KApETCPMANNNIG 0 FAnupaie, Manky KN
MOFETCHIH 28 OeppopMEncoT Ha SOHOLTHTHETE pes=
TABPAITHT OF NNPEEHE C8 JOCTAMHE ASHECKE

LIpEoiiyy OECHIITS ROPOIKN MOSEe i co 1id-
MEHTHPAAT EOPUCTEIEM H KOHBCHITIOHLTHI B 3TN
SMBHH MeTOTH. KoPosEesTe MOWE T8 08 NEMEHTHPE-
T OO0 EONBERTTEOHLTHH 2 MEERTH, 2300 COON e THEOT
AR A IPernpmija me gopotka obeadeyms
nonaHa peTeHuMa Gea bomgepame”. [Mokpaj Toa
ALPP By STHTEPATYPATA L& IUHIIAHN BOBERE METHIH
i PARAHYCH OPHCTAT EoH o0eibeayeamke aoaro-
POTIEL BPCES OO CMOJE NEMeHTHTE, MOPagH Hemor-
TUT HE QOITGPOYHH EAHHAVEH CTYIHH Np&Eiiake-
T nn GongppaneTo oa Y-TEP co cmomn-oemesr
COYIITE ¢ OTROpeHO. Muonemero He CECOCPTHTE ©
OeEa yOoTpehaTs Ha CPegcTED 38 BEMaHTHDAH:E O
A TIH MOMOME]E WA Ta3e ECOLEH 1Pk
MPCTCTARYRE HAGTHOCTAREH H AajedeETHISH 1I6-
HHH 38 NpOIEIAYPaTE Ha MOMUHTHRGHS HA IHPHD=
HHja enec®,
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Survival of layered all-ceramic restorations depends
on 3 complex relationship between the inherent
stremgth of the materials, the nature of residoal and
loading streszes, and the presence and distribution
of structural flaws®,

A different veneering approaches were presented
for the zircomia substructures that include sintering
a CADVCAM milled litium disificate veneer eap on
the zirconia substructure and CAD/CAM obtained
cap from feldspar ceramic luted to the zirconia
Framework.

Heat pressed ceramic was also used for veneering
the zirconia frameworks. The reswlts in one elinical
study showed significantly less fractures amld chip-
ping of the layered posterior 3-unit FPD compared
with the overpressed zirconis®. In another study
there was no chipping registered in the examined
restorations with the overpressed technigue™,

Mo significant differences were found in a in vitro
study concerning the fracture resistance of 3-unil
FPIY using 2 veneering methadsv, Similarly the in
vitro results of another stody showed similar or bet-
ber fracture load compared with the lavered onesis.

Few companies presented fully anatomical mono-
lithic zirconia restorations which can be individo-
alized with surface characterization and pglaxing
Currently there are not many clinical data about the
performanca of these restorations=,

Zirconia crown restorations can be luted using con-
ventional and adhesive methods, Crovms can be
luted with conventional cements if the design of
the crown preparation provides sufficient retention
without bonding™,

Despite the fact that there are several methods de-
seribed in the literatore with different approach in
providing long term relationship with the resin ce-
mient becanze of the lack of leng term dinical stud-
ies the gquestion regarding the bonding of zireonia
remains open. The experts opinion that the use of
phcspliate monomer luling cements on freshly air-
abraded zirconia present the simplest and maost ef
fective way for zirconia cementation procedurs bo-
day,
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