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TexHoM02UU NPOME3UPOBAHUS
C UCnob308aHueM py4yHo20 mpyoa

JNIEYEHME NONIHOM NOTEPU 3YB0OB
BEPXHEW YENOCTU C U3TOTOBNIEHUEM
PECTABPAUUU U3 ANOKCUOA LUPKOHUA
COMNOPOM HA UMNJIAHTATbI

Dr. Dario Zuji¢, ZT Velimir Zuji¢, Rijeka/Xopsarus,
und ZT Dragan Stolica, Maribor/CnoBenus

Jns obecnedeHUsT KIMHUYECKOTO yCIleXa IOCTOSHHOM
KOHCTPYKIHH 3yOHOTO MpOTe3a CHadajga M3TOTaBIMBAETCS
BpPEMEHHasI pecTaBpanus JUINTEIBHOTO MONb30BaHUA B hopme
MOCTOBHIHOT'O MPOTE3a, KOTOpast peHa3HauYeHa Il OLCHKH
(YHKIMOHAIBHBIX M 3CTCTHYCCKUX XapaKTEPUCTHK OymyIie
MOCTOSIHHOHN TIPOTE3HOH KOHCTPYKIIHH.

BHelHEe KOHCTPYKIHHI pecTaBpalnii ¢ Omopoit Ha HMILIaH-
TaTHI 7T JT€UCHNS MTOJTHOH IMOTepH 3y00B MOXHO N3TOTABIHBATH
Pa3IMYHBIME CIIOCO0aMU. B 3aBHCHIMOCTH OT COCTOSIHHS KOCTHOH
TKaHU YEIOCTEN U KOJIMYECTBA YCTaHOBJICHHBIX UMITIJIAHTATOB,
JUIS TTaMUEHTAa MOXXKHO M3IOTOBUTH CHEMHYIO HJIM HECHCMHYIO
pecrapparuo. C yaeToM 0cOOCHHOCTEH KOHKPETHOTO KIIMHU-
YeCKOTrO CIIydasi BOSMOXKHO H3TOTOBJICHHE HECHEMHOI pecTas-
pamyu ¢ QuKkcanueil Ha MEMEHT WM KOHCTPYKIHH C TIPSIMBIM
BUHTOBBIM COEAMHEHHEM. B ommchIBaeMoOM ciiydae IIaHHpY-
€TCsl U3TOTOBHUTH PECTABPAINIO M3 JHOKCHIA IIUPKOHUS C QHUK-
canueil Ha eMeHT. B obnacTu sxeBaTelbHBIX 3y00B OHa Oyaer
MOHOJIUTHOM, a B 00JacTU NepeaHux 3y00B — 10paboTaHHON
¢ ucnonszoBanueM Cut-back-texuuxu. [ H3TOTOBICHHS
KapKaca MBI PEIIHITH HCIOIb30BaTh IOTYIPO3PaIHbIA JHOKCHT
uupkonust Zenostar® T (Wieland Dental), a st oOnuioBku —
cucremy IPS® e.max Ceram. OTu marepuanbl OTHOBPEMEHHO
VIOBJIETBOPSIIOT TPEOOBAHUSAM K MTPOYHOCTH U ICTETHKE.

MUcxonHas cutyaums

Korya nanyenTka BriepBble IIOCETHIIA HaIlly 3y00TeX-
HHUYECKYIO JTab0paTopHIo, Ha BEpXHEH YeIIOCTH ObII ycTa-
HOBJIEH KJIaCCHUYECKUN TMOJIHBINA ChbeMHBIN mpore3. JKeH-
mpHa OblIa HeOBOILHA ICTETUYECKHUM BHEIITHUM BHIIOM,
(YHKIIMOHATBHBIMU OCOOCHHOCTSIMH M BBICOKOH MOZIBMXK-
HOCTBIO IpoTe3a. B pamkax oOcnenoBanus ObUIa MPOBE-
neHa DVT (uudposas od6bemHas Tomorpadus). [Tocme
o0cJieloBaHUSl YCTaHOBJICHO HaJM4YUe JIOCTATOYHOIO
KOJIMYECTBA KOCTHOM TKAaHHU JUIA (I)I/IKCEII_[I/II/I HUMIIJIIAHTATOB.
YeTblpe MMILIAHTATA MO3BOJISIIOT 00ECHEYHUTh XOPOIIYHO
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TEAMWORK
Technology meets craftsmanship

PROSTHETIC IMPLANT RESTORATION
OF AN EDENTULOUS UPPER JAW
USING ZIRCONIUM OXIDE

Dr Dario Zuji¢, DT Velimir Zuji¢, both Rijeka/
Croatia, and ZT Dragan Stolica, Maribor/Slovenia

Many edentulous patients wish to have their oral functions
re-established with a fixed esthetic restoration. We can meet
this request by combining implantology with dental CAD/CAM
technology.

Full-arch implant-supported superstructures can be achieved
by various methods. Depending on the bone quality and number
of implants, the patient may either receive a fixed or removable
implant restoration. If a fixed prosthesis is indicated, the
superstructure may either be cemented or, alternatively, screwed
directly to the implant fixture, depending on the clinical situation.
In the case described here, we opted for a cemented zirconium
oxide bridge. Monolithic crowns were used in the posterior region.
For the anterior region, the crowns were cut back and veneered.
Translucent zirconium oxide (Zenostar® T, Wieland Dental)
was utilized for the framework and IPS® e.max Ceram for the
veneering of the anteriors. These materials allowed the desired
strength and esthetics to be achieved.

Preoperative situation

When the patient came to our dental lab, she wore
a classic full-arch denture in her upper jaw. She was
unhappy about the esthetic appearance, functional qualities
and the loose fit of the denture. Her oral condition was
assessed with digital volume tomography (DVT) to confirm
that adequate bone quantity was available to facilitate the
anchorage of the implants. Although the placement of
four implants would have provided adequate stability for
aremovable denture, the patient desired a fixed all-ceramic
reconstruction. Having discussed the treatment options
with her, we abandoned the idea of providing an implant-
supported denture based on the «All-on-4» concept and
instead chose to manufacture a fixed, implant-retained
bridge. The framework would be made of zirconium oxide
and the anterior teeth would be individually veneered.

Implant treatment and healing phase

On the basis of the DVT examination, seven implants
(Replace CC, Nobel Biocare) were planned and placed.
An adequate primary stability of 30 to 35 Ncm was
achieved. During the healing phase, the patient wore the
existing denture that had been relined with soft silicone.
After a six-month healing period, a satisfactory level
of osseointegration was achieved, without any signs of
bone resorption or inflammation. The implants were
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CTaTHKY /ISl CheMHOM BHEUTHEH KOHCTPYKIIMHU, HO TaIlH-
€HTKa TI0KeJajla UMeTh HEChEMHYIO IeThbHOKEepaMuie-
CKYIO pecTaBpainuo. B xome KoHCynpTaluu ManueHTKA
OBLIO TPUHATO PEIICHUE OTKA3aThCS OT MCIIOJIb30BaHUS
koHuenuuu «All-on-4y.

3annaHupoOBaHO U3TOTOBJIEHWE HECHEMHOTO MOCTO-
BUJHOTO TPOTE3a C OMOpoi Ha uMIuTaHTaTel. Kapkac
pPEIIeHO M3TOTOBUTH M3 JTMOKCHJA MUPKOHUS C MOCIE-
IYIOIICH WHIUBUAYATbHOW OOJIIUIIOBKOM B 3CTETUYCCKU
3HAYUMOW BUIUMON 00JIaCTH.

MmnnaHTonorMyeckue MeponpuaTMA U 3Tanbl IeYeHUs

Ha ocHoBe pesynsraroB DVT Ha BepxHell yentoctu
BEIOpaHa ONTHUMalbHAs MO3UIHS JJIs YCTAHOBKU CEMHU
nmiuiantaroB Replace CC (Nobel Biocare). Bee umiiian-
TaThl IIOCJIE YCTAHOBKH MPOIEMOHCTPHPOBAJIN JOCTATOTHYTO
MEPBUYHYIO CTAaOWIBHOCTH B auana3one 30-35 Hem. Ha
JTare OCTCOMHTETPALIIH MTAIMECHTKA MOTB30BaIACk CTaphIM
MIPOTE30M, [UISI KOTOPOTO HETIOCPEACTBEHHO B TIOJIOCTU PTa
ObLTa M3TOTOBIICHA MATKAs CHJITMKOHOBAS OMKIIaIka. Yepes
IIECTH MECAIIEB ITOCIIE OTIePAIIK HAOIIONANACh YIOBIETBO-
PUTEIBHAS CUTYyaIHsl 03 IPH3HAKOB PEe30pOIIH KOCTHOM
TKaHU WIKA BocmaneHus. [locine pacKkphITHs UMIUIaHTATOB
Ha HUX YCTaHOBUIIH CIICIHANBHEBIC IECHEBBIC a0aTMEHTEI.
Eme uepes aBe Hemenmu MoMydeH OTTHCK I pukcammn
TIO3UIIMY UMITIAHTATOB U Iepenan B aboparoputo. [locie
W3TOTOBJICHUS MOJIEITH TIONOOpaHbl a0aTMEHTHI, OHU HHITU-
BUAYaJIH3APOBAIHCH TAKKIM 00pa3oM, YTOOBI 0OCCIIEUUTh
€IIIHOE HAIPABIICHUE CIBUTA MOCTOBUIHOM BHEUTHEH KOH-
cTpykiyu (puc. 1).

BpeMmenHas pecraBpanysi H3TOTOBICHA C IPUMEHEHIEM
o poBEIX TexHOJOTHi. Mozens onudpoBaHa B 1a00-
paropaoM ckanepe Zenotec® D800 (Wieland Dental),
MOJIETUPOBAHHE BPEMEHHOTO MOCTOBHUIHOIO IIPOTE3a
MPOBENCHO C MOMOIIBI0 IIPOTPAMMHOTO O0ecIeUeHUs
3Shape Dental Designer, mocie 4ero oH oTdpezepoBaH
Ha obopynosanun Zenotec select S2 (Wieland Dental) u3
Marepuana Ha ocHoBe [IMMA (Telio® CAD).

UsroroBneHune Kapkaca

[ManueHTKa OCTaNach MOTHOCTHIO YIOBICTBOPCHA
¢dopmoit u pyHKIHEH BPEeMEHHOTO MOCTOBHIHOTO IIPO-
Te3a. To ecTh MBI MOKEM HCITOJB30BaTh €ro B Ka4eCTBE
OCHOBEHI Il MOJICTIMPOBAHMS IIOCTOSIHHON pPecTaBpalIlHH.
[Ipu 3TOM HEOOXOOMMO YYUTHIBATH €CTECTBEHHEIC abpa-
3UBHBIE (paceTkw, 0Opa30BaBIINECs B MIPOIECCE €ro IKC-
wryatanud. 16 B KIMHUKE MOTyYeH OTTHCK TeKyIlen
KIMHUYECKOH cUTyanuu. B maboparopun oTiiuTa U CcKa-
HUpOBaHa MOJIEINb C JeCHeBOM Mackoi. CHagana omugpo-
BEIBaeTCs paboyast MOZIENb ¢ BPEMEHHBIM MOCTOBUIHBIM
MPOTE30M. 3aTeM NMPOBOAUTCS CKAHUPOBAHHE MOJEIH C
abaTMEHTaMM, MOAEITH MPOTUBOIIOIOKHON YETIOCTH U
perucrparopa OKKJIO3UU. B 3akioueHre OTIeNIbHO CKa-
HUPYIOTCS aDaTMEHTBI, TOCKOJIBKY B TAHHOM CITy4ae IIeUH
a0aTMEHTOB paclojararoTcs HIDKE JAECHEBOTO Kpas, U
MIPU CKaHUPOBAHUM HA MOJIENIM 3TH 00IaCTH HEBO3MOXKHO
0TOOPa3UTh ¢ HEOOXOUMON TOYHOCTBIO (pHC. 2).

uncovered and gingiva formers inserted. Two weeks
later, an impression was taken to transfer the position
of the implants to the dental lab. After model fabrication,
appropriate abutments were selected and adapted to
achieve a common insert direction for the bridge (Fig. 1).

A long-term temporary bridge was placed to help
assess the functional and esthetic requirements that
needed to be met to ensure the clinical success of the
final restoration.

Digital technology was employed to manufacture
the temporary bridge. The model was scanned using a
Zenotec® D800 lab scanner (Wieland Dental) and the
temporary bridge designed with the 3shape dental design
software. Milling was carried out in a Zenotec select S2
milling unit (Wieland Dental) using a PMMA material
(Telio® CAD).

Framework fabrication

As the patient was satisfied with the shape and
function of the temporary restoration, we used it as the
basis for the design of the final restoration. The natural
wear facets that formed during the temporization period
should be reflected in the final restoration. A conventional
impression of the oral situation was taken in the practice.
In the lab, a model and a gingival mask were prepared
and scanned. First, the working model together with the
temporary bridge was digitized. Next, we scanned the
model together with the abutments, the opposing jaw
model and the bite registration. Finally, the abutments
were scanned individually one after the other because
the abutment shoulders were located subgingivally and
could therefore not be captured accurately enough with
the model scan alone (Figs 2a and b).

CAD construction

First, the position of the digitized model was defined
in the design software according to the common insert
direction of the abutments. In the second step, the shoulder
lines of the abutments were marked and the thickness of
the cement gap was defined. The shoulder line represents
the «preparation margin» of the restoration. In this case,
we set the cement gap to 0.2 mm and the cement space to
0.4 mm. The thickness of the cement gap at the marginal
border was set to 0.1 mm. In our experience, these settings

Puc. 1. Ha BepxHeit yentoctu
Heo6X04MMO M3roTOBUTH
HECbEMHbIN MOCTOBUAOHbIN
npoTes U3 Anokcmaa
LIMPKOHUS C ONOpPOW Ha
CeMb MMNIAaHTaTOB

Fig. 1. The seven implants
in the edentulous jaw
were to be connected

to a fixed bridge made

of zirconium oxide.
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CAD-mopenupoBaHue

CHauaja B MPOrpaMMHOM OOECIICUCHHMH ISl MOJe-
JUPOBAHUS OMNPENEIACTCS MO3UIUI ONU(POBAHHOM
MOJECJIH IO OTHOIICHHUIO K €AMHOMY HaIIPpaBJICHUIO CABUT'A
abaTMeHTOB. 3aTeM 0003HaYaeTCs PACTIONOKEHHE TIIeYeh
abaTMEHTOB, KOTOPOE OTOOpaXKaeT MOJIOKEHUE TPAHHUIIBI
00JIacTH IpEenapupoOBaHUS PECTaBPAUU U OTPEeIIIeTCS
TOJIIIMHA 3a30pa IS [[eMeHTa. B maHHOM ciydae MBI
YCTaHOBMJIM TONIIUHY 3a30pa 0,2MM C pacHIMpEeHHEM
10 0,4 MM. BOnu3u npuiieeyHON KpOMKHY TOJIIIMHA 3a30pa
ycranasnuBaetcs 0,1 mM. IlpakTudyeckuil onpIT MOKa3bl-
BACT, YTO TAKHE IapaMeTPhl 00eCIICINBAIOT BETUKOJICITHYIO
TOYHOCTbH (I)I/IKCZlHI/II/I pecTaBpalnyy Ha MOAECJIN U B ITOJIOCTU
pra marpeHTa 6e3 TPyJOeMKON TOTOTHUTEIBHON TpHIIa-
COBKH. 3aTeM MPOBOAUTCS MMPOBEPKA BUPTYaTLHON MOIEIH
Ha COOTBETCTBUE MHIMBHAYAJIHHBIM ITapaMeTpaM MOJIEITH-
poBanms. Eciui B kakoi-To 007aCTH TOJNIIHHA KOHCTPYKIUH
OKa3bIBACTCSI HIDKE MUHUMAIIBHO JIOITYCTHMOI JUTsl BEIOpaH-
HOTO MaTepHaia, TO IporpaMMHOE 00SCIIeUeHHUE BBIIEISIET
9Ty obmactb. Koppekiio BEISABICHHBIX HECOOTBETCTBHI
MOKHO TIPOBOIUTH aBTOMAaTHUECKH I Bpy4IHy0. Moze-
JUPOBAHNE TIOCTOSHHON PECTaBPaIlldi OCYIICCTBISCTCS
Ha OCHOBE ITOJTHOCTBIO aHATOMUYECKOH CTPYKTYpPBI Bpe-
MEHHOH pecTaBpalliy JUIMTSIHLHOTO HOleHHus. B obmactu
3y00B ¢ 1.3 mo 2.3 momHOCTBIO aHaTOMHUYecKas (hopma
3yOOB Ha ryOHOW MOBEPXHOCTH BHPTYAJILHO Tpenapupy-
eTcs Ha nryounHy 0,9 MM, 9TOOBI 0CBOOOIUTH MPOCTPAHCTBO
JUTS 9acTHYHOW o0nMuIoBKkH (puc. 3). CTpyKTypa KpOMOK
PEXKyIIero Kpast ocTapisieTcst 6e3 W3MEHEeHHH, TOCKOIBKY
M0 HUM MPOXOMST TPACKTOPHH (DYHKIIMOHAIBHBIX JBH-
xeHnil. CoxpaHeHUe TIOTHOCTBI0 aHATOMUYIECKOH (OPMBI
KeBaTeIbHBIX 3yOOB M HEOHOW MOBEPXHOCTH MEPETHUX
3y00B 00ecrieYrBaeT MaKCUMAJIbHYIO MPOYHOCTh PECTaB-
pauuu. IIpy U3roTOBIIEHNH TaKUX peCTaBPaliil CyIECTBYET
OTIACHOCTH NPOCBEUMBAHMUS a0aTMEHTOB, BCIEACTBHE YETO
3yObI IPHOOPETAIOT OE3KU3HEHHBI CEPOBATHIA OTTEHOK.
[TosToMy Kapkac HEOOXOAMMO H3TOTABIHBATH W3 IONY-
MPO3PAYHOTO TUOKCUAA HUPKOHUS. VIMeromienics B JAHHOM
ClTy4yae TONIIMHBI JOJDKHO OBITH JTOCTATOYHO IS TTOJTHOU
MaCKHpPOBKH a0aTMEHTOB.

®peszepoBaHue

I'oroBas CAD-monenp, B KOTOpOH MNpOCTOH
KapKac KOPOHKH 3alHCBIBAETCS MAacCHBOM JIaHHBIX
nu3 18000-20000 xoopauHaT, ¢ TaApMOHUYHON CTPYK-
TypO#l MOBEPXHOCTH U HACATBHBIM KPAaeBbIM IIpHIICTa-
HHUEM, 3arpy’kaeTcs B ynpasisiomuii moxyns CAM-000-
pynoBanus. Mcnonszyemoe Hamu CAM-nporpamMmHoe
obecrnieuenne Bepcuu V3 onmuoHalbHO oOpadarbiBaeT
W BBIJAET JaHHBIC B Pa3IMYHBIX (popMarax. Mbl mpearo-
yutaeM paborars B popmare Zenocam® 3.2, KOTOPHIi —
B OTIIMYHE OT OTKpHITOro popmara STL — obecreunBaet
COXpaHEHHE 1 NCIIONIh30BaHNE HH(POPMAIINH O BEIOPaHHOMH
BEJIMYMHE 3330pa IS IEMEHTA, TIOJIOKEHUH OCeil MMIUTaH-
TaToB M (popMe KpoMOK pecraBparu. Ha ocHOBe 3ToM
nHpopmarn CAM-niporpaMMHoe oOecrieueHue paccuu-

result in an excellent accuracy of fit of the restoration
on the model and in the patient’s mouth, eliminating the
need for later adjustments. At the end, the design of the
restoration was checked once more against the individual
design parameters. If the wall thickness is lower than the
minimum acceptable, the software will issue a warning
and enable an automated remediation step.

The final restoration was designed using the full-contour
long-term temporary as a basis. The full contours of teeth
13 to 23 were reduced by 0.9 mm on the vestibular aspect
to make space for the partial veneers (Figs 3a and b). The
incisal border was left fully contoured as a large number of
functional movements occur in this area. The fully contoured
shapes of the posterior teeth and the palatal surfaces of the
anterior teeth were left unaltered to ensure a maximum
level of strength in the final restoration. There was a risk
that the abutments might shimmer through as grey areas.
For this reason, we decided to use translucent zirconium
oxide. The layer thickness appeared to be adequate to mask
the abutments.

Milling

The completed CAD design divides a basic crown
framework into 18,000 to 20,000 coordinates and generates
a harmonious surface texture and perfect marginal seal.
The completed design was transferred to the CAM unit.
We use the V3 CAM version, which gives us the option
to choose between various output formats. The Zenocam®

Puc. 2a u b.

a OundposaHHas

] i MOAEeNb C BPEMEHHOM
pectaspauuen u

¢ abaTtMeHTaMu

Figs 2a and b. Digitized
model with temporary
restorations (above) and
. abutments (below)

Puc. 3a u b. CHavana
pecTtaBpauus

. Monenupyetcs

. B MOJIHOCTbIO

aHaToMMyeckoi popme.
3aTeM B 3CTETUYECKU

a 3HAYMMOM BUOAUMOM

= . obnactv npoBoanTCs

i < BupryanbHaa Cut-back
Figs 3a and b. First,

:  the restoration was

= designed in full contour
and then cut back in the

: visible esthetic region
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TBIBACT ITapaMETPHI Ppe3epOBaHIsL, KOTOPHIE OTIHIAIOTCS
JUTSI pa3HBIX o0JacTel pecraBpanuu. biarogaps stomy,
HaTpuMep, npu (Gpe3epoBaHUN KPOMOK aBTOMATHUECKA
YMEHBIIIaeTCsI CKOPOCTh MOJAYM M YacTOTA BPAIICHHUS
HHCTPYMEHTA, YTO IO3BOJIAET IPEIOTBPATUTH oOpa-
30BaHHE TPEUIMH U CKOJIOB Ha TOHKUX KPOMKax. DTO
MO3BOJISIET C(HOPMUPOBATH OUYEHb TOHKHE KPOMKH TOJI-
mHOM 710 0,1 MM, KOTOpBIE MTOCIE O0KUTA MPAKTHYECKH
HE HY)XHO nopabaTsiBaTh. J[7s1 MEHee UyBCTBHTEIBHBIX
o0acTeil CKOpOCTh 00PAOOTKH YBEININBACTCS.

3atem BBIOMpaeTcs cTparerus QpesepoBaHwus.
B mannoM ciydae mius ¢pesepoBaHHS MOCTOBHIHOTO
MPOTEe3a MBI BHIOPAITH CTPATETHIO, KOTOpasi MpeIyCMaTpH-
BaeT NpUMEHEeHHE (pe3 Tpex pasmepos: 2,5; 1 u 0,7 MM.
OnnroHaIFHYI0 BO3MOKHOCTH TPUMEHEHHS (pe3bl paz-
MepoM 0,3 MM MBI pEeIIHIIN He 3a1eHCTBOBATh, TOCKOIBKY
U TaKUX pecTaBpaiuii oTo He TpebyeTcsa. Ha cneny-
I0IIEeM dTale OCYIIECTBISIETCS MO3UMMOHHUPOBAHUE
MOJICNIH KapKaca B BHPTYaJIbHOH CTaHIAapTHOH 3aro-
ToBKe Zenostar®-Disc (puc. 4). MBI pelnig HCIOIb30-
BaTh IMMOJYIIPO3PAYHBIA JHOKCUA TUpKOHUS Zenostar T,
MpEeIBApUTEIFHO OKPAIICHHBIX B IBET T sun, IOCKOIbKY
B 00JIACTH XKeBaTeNbHBIX 3y00B 14—16 u 24-26 pecras-
parst OyaeT MOHOJIHUTHOM.

Tenunblid, cnerka KpacHOBaTbld OTTEHOK CTaHAAPTHOM
3aroTOBKM OYEHB OJIM30K K BEIOPAHHOMY IIBETY 3yOOB
1 1o3BoysLeT 3(pPEeKTUBHO BOCIPOU3BOAMUTH IIBETA THa-
mazoHa A — D. Ilocne 3Toro Momeiaupyercst 3anluTHAs
CTPYKTYpa, KOTOpasi 00ecreunBaeT pa3MeIleHHe PeCTaB-
patmu B reud Programat® S1 Bo BpeMst 0OkuTa B BEpPTH-
KaJGHON MO3UIMU. JTa paMKa 00eCIeUYnBaeT OTCYTCTBHE
nedopManyy mpu 0OXKUTe ¥ BRICOKYIO TOYHOCTD (PHKCAIIH
MPOTSDKEHHBIX PECTaBPAIUiA. 3aT€M OCYIIECTBISIETCS aBTO-
MaTHYECKHUI pacyeT MporpaMMbl hpe3epoBaHms, KOTOPBIHA
3aHMMAaeT BCETO TPH MHUHYTHL.

[Mocae aToro HauMHAETCS MpoLecc Gppe3epoBaHus.
B nmaHHOM ciydae HCHOJB30BaNIOCH 000OpynOBaHHUE
Zenotec select S2 co cMeHHBIM OapabaHOM Ha 8 JUCKOB
(Wieland Dental) u BO3MOXHOCTBIO 5-0ceBoii o0Opa-
0oTku. Bricokas TouHocTh (hpe3epHOro o0opynoBaHuUsA
obecreynBaeT JOCTH)KEHNE BEJIMKOJICIIHOTO pe3ysbTrara
¢dpe3epoBaHusd HEOHON MOBEPXHOCTH, MOBEPXHOCTHU
OKKJIIO3UM U KPOMOK PeXyIlero kpas (puc. 5).

OkpawuBaHue KapKaca

[Mociie ¢pe3epoBaHus pecTaBpanus BMECTE C
3aIUTHON CTPYKTYPOH JJIsl OOKUTA OTIENSAETCS OT CTaH-
JlapTHOU 3aroToBKU. Ha cnegyronieM srare ocyiecTBIIs-
€TCS WHIWBHIYATbHOC OKpAIUBaHUE HEOOOMXKCHHOTO
MOCTOBHHOTO MPOTE3a METOOM MpOnuTKH. It 3T0T0
WCIIOJIB3YIOTCS CTIEUANBHBIE )KUIKHE KpacUTeNu Zenostar
Color Zr Liquids. Beibupaercs onuH U3 IIBETOB Juaria-
3oHa A-D. [Ins momoTHUTENbHOW WHIWBYIYaTU3AAN
MOXXHO WCITOJIB30BAaTh MATH OTTEHOYHBIX KpacuTeneil. B
JIAaHHOM CITy4ae Mbl MCIIOJIb30BaIIN KUJKHE KPACUTEIHN
Zenostar Color Zr A2, A3 U OTTCHOYHBIH KpPacHTEJb

3.2 format is our preferred output option because, in
contrast to the open STL format, it delivers information
on the specified cement gap, implant axes and restoration
margins. The CAM software uses this information to
calculate milling parameters that distinguish between
the different areas of the restoration. For instance, when
milling the restoration margins, the unit reduces the speed,
infeed and feed rate to prevent thin crown margins from
breaking or fracturing. As a result, even wafer-thin cervical
margins having a thickness of as little as 0.1 mm can
be reliably milled and require only very little reworking
after the sintering process. In less sensitive areas, the unit
uses a higher milling speed. After the output format has
been entered, the milling strategy is chosen. In this case,
a milling strategy using 2.5 mm, 1.0 mm and 0.7 mm
burs was selected for the manufacture of the bridge. The
option of using a 0.3 mm bur was not taken as it was not
needed for the restoration in question.

Next, the job was placed in a virtual Zenostar®
blank (Fig. 4). We decided to use a translucent, pre-
shaded Zenostar T zirconium oxide disc in the shade
T sun, because the posterior teeth from 14 to 16 and
24 to 26 were planned to be restored with monolithic
zirconium oxide. The warm, reddish shade of this disc
closely matches the selected tooth shade and allows the
A - D shades to be recreated efficiently and reproducibly.
Next, a sinter support structure was designed to allow
the restoration to be sintered in an upright position in
the Programat® S1 sintering furnace. The sinter frame
minimizes distortion during sintering and is instrumental
in achieving a high accuracy of fit in long-span objects.
Finally, the program calculated the milling data in a
process that took less than three minutes to finish.

Then, the milling operation was started. This process was
achieved in a Zenotec select S2 milling unit that features
S-axis operation and an 8-disc material changer (Wieland
Dental). The absolute precision with which this unit works
is evident in the excellent milling results obtained on the
occlusal and palatal surfaces and at the incisal edge (Fig. 5).

Customizing the framework

Once the milling was completed, the framework and
the sinter support structure were separated from the disc.
At the next step, the unsintered bridge was customized
with colouring liquids using the infiltration technique. The
range of Zenostar Color Zr liquids is perfectly suited for
this purpose. These liquids are supplied in the standard
shades of the A - D shade guide. Additionally, five Effect
shades are available for further customizations. We used
Zenostar Color Zr in shades A2 and A3 as well as the
grey-violet Effect shade. To render the infiltration of the
individual liquids visible, the virtually colourless liquids
were mixed with a visualizer (Zenostar VisualiZr). First,
the interior surfaces of the crowns and the basal surface
were infiltrated; followed by approx. 1 mm of the cervical
margin, the fissures and the central areas of the palatal
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grey-violet. JIst TOro 9T00BI
BU3YaJIIM3UPOBATh NPOIECC = i
OKpAIIMBaHUS JXKUIKUMH =
KPaCHTEISIMH, KOTOpHIE
HAHOCSTCS KMCTOYKOH, B
MPaKTHYECKU OCCIBETHYIO

JKUIAKOCTh Ho0aBisgeTcs

WHINKATOPHBIH KPAacHUTENb Bt
Zenostar VisualiZr (Wieland

Dental). Cravana kpacu-

TeJaeM NPONHUTHIBAIOTCS

BHYTPEHHSSI IIOBEPXHOCTH

KOPOHOK 1 0a30Bast ITOBEPX-

HOCTB; 3aTeM 00JacTh MIMPUHOU MopsaKka 1 MM BIOIb
MPUIICEIHOH KPOMKH, (PUCCYPHI M LEHTPabHAS 9acTh
HeOHOW TOBEpXHOCTH. J{JIs1 ATOT0 MCIONIB3yeTCsT KpacH-
tensb Zenostar Color Zr A 3, moAKpaIIeHHbBIH JKeIThIM
WHMKATOPHBIM KpacuTenieM Zenostar VisualiZr (puc. 6).
3areM JEHTHHOBAS 00IACTh KOPOHOK JI0 PE3IOBON TPETH
OKpAIIMBAETCSI KpaCHUTENIeM I[BeTa A 2, MOIKPAIIeHHBIM
KpacHBIM HHIUKATOPHBIM KpacuTeneM Zenostar VisualiZr.
PesmoBast obmacte mepegHuX 3y0OB M OyTrOpKH >KeBa-
TEIBHBIX 3y0OOB OKPAIIMBAIOTCS OTTCHOYHBIM KpacHu-
TeJeM grey-violet, pa3baBIeHHBIM XKHUAKOCTBIO Zenotec
Optimizer-Liquid. 3Ta cMech MOAKPANIUBACTCS CHHUM
WHMKATOPHBIM KpacuTenieM Zenostar VisualiZr (puc. 7).
BaxHO Ka)XapIlil IBET HAHOCHUTEL OTIEIHLHON KHUCTOUYKOM.
[Tocne ABYXITAIHOM CYIIKU pecTaBpaIisi 00KHUraeTcs B
neun Programat S1.

TouHoCTh (PHKCAnUU Kapkaca IOCIe 00KUTa Uie-
anpHa. JlopaboTKa BHYTpPEHHEH MOBEPXHOCTH KOPOHOK
He TpeOyeTcs. Ha aToM sTame cTaHOBATCS OYCBUIHBI
ACTETHYECKUE MPEUMYIIECTBA MOIYIIPO3PAYHOTO JHOK-
cuaa UUPKOHUS. braromaps >KHIKHM KPacHTEISIM MBI
MOMYEPKHYIIH MPUIICCUYHYI0 U NEHTHHOBYIO 00JacTh
kapkaca. CepoBaTo-mpo3padHasi 00JIaCTh PEXKYMIEro
Kpas 00pa3yeT MPEeBOCXOAHYI0 OCHOBY IS IOCIEIY-
fomieit oomuoBku. Ha puc. 8 xopomio BUAHBI TIIaBHBIE
IBETOBBIC MepexoAsl. Ha puc. 9 HanmsimHO mMokKas3aHo,
HACKOJBKO CIOXKHO OBLTO OBI BOCIIPOU3BECTH HYKHBIN
nBeT 3y0OB MPHU UCIOIB30BAHUU OEIOr0 OMAKOBOIO
IUOKcUAa nupkoHus. KpoMe Toro, Xopomo BUIHO, YTO,
HECMOTPS Ha BBICOKYIO MOIYIPO3PAYHOCTh THOKCHIA
OUPKOHHS, TATAHOBBIE a0aTMEHTHI HE MPOCBEYUBAIOT
CKBO3b KapKac.

MupmBuayanoHasa paopaboTka Kapkaca

OnTUManbHOTO 3CTETHYECKOTO PEe3yiIbTaTa MOKHO
TOOUTBHCS, TOJTBKO €CITU pecTaBpaius 00IaaacT uaeaib-
HBIMHM ONTHYECCKUMHU CBOMCTBaMU. JIJIsi 3TOro HE0OXO-
JIMMO KOHTPOJIMPOBATh YPOBEHb SIPKOCTU, 0OCCIICUNUTD
JIOCTaTOYHYI0 HACHIIIEHHOCTH I[BETA, MOJYIpPO3pad-
HOCTh U MUHHUMH3UPOBATh OTpa)keHUe cBeTa. Ecim
9TH MapaMeTphl He COOTIOACHBI, TO JlaXKe MOCIe HH/IH-
BUJIyaJIbHOW OOJIMIIOBKH KEPAMUKOH MOXXHO MOJTYYUTh
HEYIOBJIETBOPUTENBHBIN pe3ynbTar. B aToM ciyuae

- i-:u: = - [g

G= pyc. 4. Pasmellenune
MoAenu Kapkaca

8 MOCTOBMAHOIO NpoTesa
B BMpPTYyasibHOM
CTAHAAPTHOM 3aroToBKe
¢ nomoubto CAD-
NporpaMMHoOro
obecneyeHuns

Fig. 4. Nesting of the
bridge framework in
the CAM software

surfaces. Infiltration of all these aspects was achieved
with Zenostar Color Zr A3 mixed with yellow Zenostar
VisualiZr (Fig. 6). After that, the dentin area up to the
incisal third was infiltrated with shade A2 mixed with
red VisualiZr liquid. The incisal area of the anterior teeth
and the cusps of the posteriors were customized with a
diluted version of grey-violet Effect shade and Zenotec
Color Optimizer mixed with blue VisualiZr liquid (Fig. 7).
It is essential to use a separate brush for each shade. After
having been allowed to dry for two hours, the framework
was sintered in a Programat S1 sintering furnace.

After the sintering process, the restoration exhibited
an excellent accuracy of fit, without necessitating any
adjustments by grinding, e.g. on the insides of the
crowns. The advantages of the translucent zirconium
oxide used were obvious at this stage. Due to the
colouring liquids, the cervical and dentin areas were
beautifully accentuated. The incisal areas exhibited a
slight greyish-translucent sheen, which should facilitate
the subsequent layering procedure. Figure 8 shows the
smooth transition of the shades. The simulation in Figure
9 demonstrates how difficult it would have been for us
to achieve the desired tooth shade if we had used opaque
white zirconium oxide for the framework. Despite the
high translucency of the zirconium oxide, the titanium
abutments do not show through the framework.

Individual framework refinements

An optimum esthetic outcome is only achieved if the
restoration exhibits ideal optical properties. A controlled
brightness value, adequate saturation and translucency
and minimized light reflection are essential to achieve
a pleasing esthetic outcome. If these parameters are not
met, the result will never be satisfactory, even if the
restoration is veneered with ceramics. The result would
simply be a restoration that looks good on the model but
appears too bright in the mouth.

Anterior area

Staining the zirconium oxide prior to sintering is the first
measure to control the light reflection effects. Application of
a liner is the second measure. The bridge was veneered with
IPS® e.max Ceram. As the framework already exhibited
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pecTaBpallii MOTYT XOpPOMIO BBITIAACTL Ha MOJCIIH,
HO B IMOJIOCTU pTa OHHU, KaK IPaBUI0, OKa3bIBAOTCA
CJIMIIKOM CBCTJIBIMU.

O6nacTb nepeaHux 3y60B

IlepBbIM 3TarioM BOCIPOU3BEAECHUSA €CTECTBEHHOU
WHTEHCUBHOCTH OTPAXCHMsI CBETA SIBJISICTCS] OKpAaIlH-
BaHME TUOKCHAA IIMPKOHUS Iepen oOxurom. Bropoit atan
— HaHecenue Liner. [{ns oOMMIIOBKM MOCTOBHIIHOTO IIPO-
Te3a ucnomnb3yercs cucrema IPS® e.max Ceram. Kapkac
y’e UMeeT KpacHuBbIi 0a30BbIil BeT. Ha Hero HaHOCHTCS
cmech IPS e.max ZirLiner Clear u Incisal (70:30). ZirLiner
Incisal ymeHbImaer orpakeHHe CBETa OT JTUOKCHIA LIUP-
KOHHSI; B KQUeCTBE aJIbTEPHATHBBI MOXXHO HCIIONb30BaTh
Liner 4. 3amemmBanue npoBoauTcs ¢ omoripto [PS e.max
ZirLinerBuild-up-Liquid, xoTopas npumaer cmecu 61aro-
MPUSTHYIO KOHCUCTEHIIMIO U 00€CIeYNBACT PaBHOMEPHOE
nanecenue. Ilocne obxwura GopMupyeTcst ToMOreHHas
MIOBEPXHOCTH C a/IeKBaTHOW MHTECHCHBHOCTBIO (pIIyopec-
teHrmn. [1pu H3roToBIeHNH KPYIHBIX PECTaBpaIHii BMECTO
TEXHUKH PACCEHBAHMS MBI HCTIONB3YEM TEXHUKY TTOCTIOWHOM
OOJIMIIOBKM Ha dTalle TOHKOCJIONHOTO 00kura. TexHuka
00nMIIOBKH (TOHKOCTIOMHBIN oOkur: Deep Dentin A2, Al
DA2, Al u T-Neutral) obecrieunBaet Oosee BBICOKYIO TPOU-
HOCTh COCIMHEHMS M JIyUIlINe YCJIOBUS B3aWMOACHCTBUS
co ceetoM (puc. 10). MHauBHyanbHas 0OIHIIOBKA BECTH-
OyJIsIpHOM MOBEPXHOCTH HE BBI3BIBACT HUKAKUX MPOOIEM.
dopma 3y00B yxKe OIpeneieHa, U Kapkac o0ecreuuBaeT
XOPOIIyI0 IIBETOBYIO OCHOBY (oOmmimoBka: Dentin A2,
Al, T-Neutral, OE1, OE2, 11) (puc. 11). ITocne oOxura
pecTaBpanys IeMOHCTPUPYET 3aIUIaHMPOBAHHYIO CTCTICHD
SIPKOCTH, HACBIIIIEHHOCTH CBETA U OTPAKCHUSI CBETA.

LIBeT pecTaBpanuy He HCKa)kaeTCSd HU IMPH WHTEH-
CHUBHOM OCBEIICHWH, HU B HOPMAJBHBIX yCIOBHUSIX, HU
IIPU 3aTEHEHHH M COOTBETCTBYET BHIOPAHHOMY LBETY
Juana3zoHa A-D.

MmasypoBaH1e MOHONIUTHOM YacTH

OxkpammuBanue MOHOIUTHOW yacTu (Shades, Stains)
MIPOBOAMTCS elie Jo odkura AeHTuHa. Kpacurenau HaHO-
CATCS TOHKUMU «Pa3MBITBIMUY ciosiMu. [lepen rira3ypo-
BOYHBIM 00)KHTOM TIOBEPXHOCTH MOKpEIBaeTcs IPS e.max
Glaze Fluo.

®OuHuwHana 06paboTka pecraBpauum

[Mocne 3akmounTensbHOTO 00XHUra GopMupyercs
rapMOHHYHAS I[BETOBas KapTuHa. KagecTBO MocTOBUA-
HOTO TIPOTE3a COOTBETCTBYET BCEM (PYHKIHMOHAIHHBIM
U ACTETUYECKUM KpUTEpUsaM. L[BeT MOHOIUTHON YacTu
HE BRINVIAAUT 0OJI€€ CBETIBIM, YEM I[BET OOJIMIIOBAHHOM
obnactu (puc. 12). B 3akiroueHHe MPOBOASTCS TMOJIH-
pOBaHHE MOCTOBHIHOTO IPOTE3a M KOHTPOIh HATNIHS
YCIOBHH aiist oOecreyeHns] ONTHUMAIbHONW THTHEHBI
MOJIOCTH pTa. [ankas MOBEPXHOCTH SBISETCS 00s-
3aTEJIbHBIM YCIOBHEM, KOTOPOE IO3BOJISIET B IIOJIHOU
Mepe HCIIOJIb30BaTh JOCTOMHCTBA BEIUKOJICITHOW OHMO-

Puc. 5. Mocne
¢pe3eposaHvs. BbicoKas
TOYHOCTb 06paboTKM

Fig. 5. After milling. high
precision result with

Puc. 6. OkpawmnBaHue
BHYTPEHHEN NOBEPXHOCTH
KOPOHOK 1 6a3oBo#
NOBEPXHOCTH

Fig. 6. Shading the interior
crown surfaces and

Puc. 7. OkpaweHHbli
Kapkac nepeg, 06xurom
Fig. 7. Customized
framework prior to
sintering excellent
marginal accuracy (incisal,
occlusal) basal surfaces

Puc. 8. Mocne obxura.
nnaBHble LBETOBbIE
nepexoApl U uaeanbHas
LBEeTOBas OCHOBA AN
061MLOBKM KapKaca

Fig. 8. After sintering.
smooth colour transition
and ideal basic shade for
completing the bridge

Puc. 9. Paznuuusa mexay
Kapkacom u3 Zenostar

Zr n 6enoro onakoBoro
AMOKCMAA LUMPKOHUS

Fig. 9. Comparison between
white opaque zirconium oxide
(superimposed simulation

at the top margin) and the
Zenostar Zr framework

a pleasing basic shade, we applied a mixture of IPS e.max
Ceram ZirLiner Clear and Incisal (70:30). ZirLiner Incisal
reduces the light reflection of zirconium oxide; alternatively
Liner 4 may be used. To mix the liners, IPS e.max ZirLiner
Build-Up Liquid was added. The result was a mixture with
a pleasing consistency, ensuring an even coating. After the
firing process, the restoration exhibited a homogeneous
surface and an adequate level of fluorescence.

For the foundation firing of large restorations, we prefer
the layering technique rather than the sprinkle technique.
The layering technique provides better adhesion and optical
effects (wash firing: Deep Dentin A2, A1, DA2, Al and
T-Neutral) (Fig. 10). The individual vestibular surfaces
can be easily veneered. The tooth shape was given and
the framework was used as the basic shade (veneering:
Dentin A2, A1, T-Neutral, OE1, OE2, 11) (Fig. 11). After
the firing process was completed, the value, saturation and
light reflection effects looked as desired. The shade effect of
the restoration is identical in intensive light, in normal light
and in the shade and matches the chosen A - D tooth shade.

23



2017, T. 13 Ne 1, cmp. 18-24
2017. Vol. 13 Ne I pp. 18-24
© 2017, Examepunbype, YIMY

Cmambou u3 3apy6exiCHbIX HCYPHATI08
Selected foreign publications

Puc. 11.MnanBmpyanbHas
06/1MLL0BKa BECTUOYNSPHOM
NMOBEPXHOCTU
nepenHux 3y6os
Fig. 11. The vestibular
anterior surfaces were
veneered individually

Puc. 10. Bua KOHCTPYKLMM
nocsie NOC/IOMHOro
obxura Kepammku

Fig. 10. Appearance of
the construction after
the layering firing
of the ceramic

Puc. 14 u 15. 3auemMeHTMpoOBaHHas MOCTOBMAHAS
KOHCTPYKLMS paflyeT CBOei eCTeCTBEHHOCTbIO U OTBeYaeT
(YHKYUOHANbHBIM U 3CTETUYECKUM OXMAAHUAM MaLUEHTKM.

Figs 14 and 15. The cemented bridge pleases with

its beautiful natural appearances and meets the

patient’s functional and esthetic expectations

COBMECTUMOCTH JUOKCUAA LIUPKOHUS U NPENOTBPATUTH
HEeXeJIaTeIbHBIN a0pa3uBHBIN H3HOC MMPOTHUBOIOIOKHOM
yentocTu. [locine okoHYaTEIbHOTO KOHTPOJIS pecTaB-
pamus oTHpaBiseTcs B KIMHUKY (puc. 13).

Pesiome

duxcanust MOCTOBUIHOIO NIPOTE3a HA IEMEHT IIPOBO-
JUTCS [TOCIIE COOTBETCTBYIOLIEH noarorosku. Kepamuye-
CKasl pecTaBpamys B MOJOCTU PTa BEINIAIUT OOBEMHOM.
Be3 xakoii-nubo 00JULIOBKHA B O00JIACTH KEBATEIbHBIX
3y00oB HalOmromaeTcs ecTECTBEHHas IIyOWHa I[BETa.
[epennue 3yOBI MPOU3BOMAT €CTECTBEHHOE BIICUATICHHE
’KABOW BHYTPEHHEU UTPOH IBETA U TEILTON MOIYNpO3pad-
HocThIO (puc. 14). CoueTanne COBpeMEHHOM TEXHOIOTHHI
(dpe3epoBaHU U BHICOKOKAYECTBEHHON OOIHUIIOBOTHOMN
KepaMuKku oOecrneunBaeT 3(p(HEeKTHBHOCTh TEXHOIOTH-
YEeCKOTO IpoIiecca U MO3BOJIIET JOOUBAThCS HAIE)KHOTO,
KPacuBOro M JOJTOBEYHOTO pe3yibrara. CuacTiuBas
MalAeHTKA C YyJICCHONH €CTECTBEHHOHN YIIBIOKOW — TIpe-
KpacHasi LieJb AJ1s1 JII000H KOMaH Ibl, KOTOpas 3aHUMaeTcs
npoTe3upoBanuem (puc. 15)!

A 6]10200(1‘0}0 6cex Ce0UX ACCUCMEHMO6.

https://cloud. mail.ru/public/Gwzx/bQzsulUQ9e

Puc. 12.Mocne
3aK/IYUTENbHOMO 06XMra:
LLBET MOHONIMTHOM YacTU He

BbIrNSAUT 6onee CBETNbIM, YEM
LBeT 061U oBaHHOM 0bnactn
Fig. 12. After final firing: the
monolithic crowns did not
appear brighter than the
veneered crowns

Puc. 13. ToToBblit
MOCTOBWAHbIM NpoTe3
LLeMOHCTPUPYET rapMOHUYHOE
pacnpeneneHue LBeTa
M TOMOTEHHYI MOBEPXHOCTb
Fig. 13. Finished bridge:
harmonious shade effects
and homogeneous
surface texture

Glazing the monolithic areas

Shade characterizations (Shades, Stains) are applied
to the monolithic portions before dentin firing. We
continued to apply thin «soft» coatings of colour and
used IPS e.max Glaze Fluo for the glaze firing process.

Finishing the restoration

After the final firing, the restoration exhibited
harmonious shade effects. The bridge satisfied all
functional and esthetic criteria. The monolithic portions
did not appear brighter than the veneered parts (Fig. 12).
Finally, we polished the bridge and ensured that the
conditions for optimum oral hygiene were in place.
Smooth surfaces are essential to prevent the excellent
biocompatibility of zirconium oxide from being
diminished and undesirable wear from occurring in the
opposing jaw. After a final check, the restoration was
forwarded to the dental practice (Fig. 13).

Conclusion

After the preparations were completed, the bridge was
cemented in place. The ceramic restoration looks three-
dimensional. Even without layering, the posterior teeth
demonstrate a natural colour depth. With their vibrant
internal shade effects and lifelike warm translucency, the
anterior teeth demonstrate impressive esthetic properties
(Fig. 14). The combination of cutting-edge milling
technology and high-quality veneering ceramics provides
an efficient route to achieving esthetically pleasing,
reliable and long-lasting treatment results. The goal of
the prosthetic treatment team is to see a happy patient
with a beautiful natural smile (Fig. 15)!

1 would like to thank my assistants for their help.
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