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Sazetak

Svrha: Koristeci se u ovom istrazivanju in vitro mjerenjem, Zeljela se procijeniti i usporediti
translucencija dvaju razli¢itih keramickih sustava s pomocu uredaja za odredivanje boje zuba Vita
Easyshade. Materijali i metode: Procjenjivala se i usporedivala translucencija litij-disilikatne sta-
klokeramike (IPS e.max Press) i cirkonij-dioksidne keramike (Ceramill ZI). Svih pet uzoraka cetvr-
tastog oblika debljine 0,5 mm proizvedeni su od obje vrste keramike u A1l boji prema klju¢u boja
Vitapan Classical. Uzorci, Cija je konacna debljina bila 1,5 mm, naknadno su slojevani i glazirani
odgovarajucim obloznim slojem prema preporuci proizvodaca. Procjena translucencije obavljena
je uredajem VITA Easyshade u dvije faze — prije i poslije slojevanja i glaziranja, na crnoj i bijeloj
pozadini. Racunala se i vrijednost parametra translucencije. U statisti¢koj obradi koristeni su jed-
nosmjerni ANOVA i Bonfferonnijevi testovi (a = 0,05). Rezultati: Litij-disilikatna staklokeramika
bila je u obje faze znacajno translucentnija od cirkonij-oksidne keramike (P < 0,05). Translucen-
cija svih uzoraka bila je zna¢ajno niza nakon slojevanja i glaziranja obaju keramickih sustava (P<
0,05). Zakljucak: Na translucenciju dviju razlicitih dentalnih keramika znacajno su utjecali vrsta
materijala te faze tijekom pripreme. Unato¢ ogranicenjima u ovom istrazivanju, rezultati mogu bi-
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ti vrijednosno znacajni te pomoci strucnjacima u donosenju estetskih odluka.

ki fenomeni

Uvod

Estetski dentalni nadomjestak prema boji, obliku, velici-
ni i povrsinskoj teksturi treba odgovarati izgledu prirodnoga,
zdravog zuba (1, 2).

Tijekom desetljeca standardni metal-keramicki nadomje-
stci zadovoljavali su estetske komponente, no ve¢ se neko vri-
jeme sve ¢esce govori o njihovu nepotpuno zadovoljavajuéem
estetskom izgledu (3). Najvedi nedostatci u estetskom izgle-
du takvog nadomjestka odnose se na neprozirni keramicki
sloj kojim se prekriva metalna podloga, a koji uzrokuje neze-
lieno odbijanje svijetlosti (4).

S druge strane, potpuno keramicki sustavi omogucuju
ve¢u translucenciju, istovjetnu prirodnom zubu i zato su bo-
lji izbor u postizanju estetskoga uklapanja izgleda prirodnih
zuba (5-7).

Estetski izradeni potpuno keramicki sustavi trebali bi
imati boju i translucenciju sli¢cnu prirodnom zubu (8). Pro-
cjenjivanje translucencije dentalnih keramika obavlja se tri-
ma metodama: direktnim prijenosom, potpunim prijenosom
i spektralnom refleksijom (9). Parametrom translucencije
(TP) odreduju se razlike reflektiranih boja materijala iste de-

Introduction

An esthetic dental artificial restoration should mimic the
vital, intact natural tooth in terms of shade, shape, size, sur-
face texture and color (1,2).

Over the decades the conventional metal ceramic resto-
rations have been considered the standard for providing ac-
ceptable esthetics, but some concerns regarding non-optimal
esthetics have been reported recently (3). The main com-
plaint for esthetically unpleasant restorations seems to be the
opaque porcelain application to mask a metal substructure
that causes undesirable light reflection (4).

On the other hand, all-ceramic systems provide a deeper
translucency similar to natural tooth and therefore have been
advocated as the restoration of choice for matching the nat-
ural dentition (5-7).

Esthetically fabricated all-ceramic restorations should
have a color and translucency comparable to those of natural
teeth (8). There are three methods for evaluating the trans-
lucency of dental ceramics: direct transmission, total trans-
mission and spectral reflectance (9). Translucency parameter
(TP) defines the difference between reflected colors of a ma-
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bljine na crnoj i bijeloj pozadini, te njegova vrijednost od-
govara vizualnoj percepciji translucencije ljudskog oka (10).

Razli¢iti potpuno keramicki sustavi imaju razlicite vri-
jednosti TP-a. Jezgra cirkonij-dioksidne keramike manje je
translucentna u usporedbi s ostalim keramickim sustavima,
kao $to su staklom infiltrirane keramike koje se odlikuju do-
brim estetskim svojstvima (11, 12). Translucencija cirkonij-
oksidne keramike ovisi o koli¢ini i vrsti aditiva, temperaturi
sinteriranja i o atmosferskim uvjetima tijekom procesa sinte-
riranja i metoda grijanja (13 - 16).

Stoga je svrha ovog istrazivanja bila procijeniti i usporedi-
ti translucencije dvaju razlicitih potpuno keramickih sustava
s pomocu uredaja za odredivanje boje zuba Vita Easyshade,
koriste¢i se mjerenjem 77 vitro.

Prva hipoteza bila je da ¢e razliciti potpuno keramicki su-
stavi imati razli¢itu translucenciju. Druga hipoteza bila je da
se translucencija razlicitih keramickih uzoraka mijenja tije-
kom faze izrade.

Materijali i metode

U ovom istrazivanju analizirana su dva potpuno kerami¢-
ka sustava (IPS e.max Press, Ivoclar Vivadent, Schaan, Lih-
ten$tajn; Ceramill ZI, Aman Girrbach, Koblach, Austrija).
Pet uzoraka cetvrtastog oblika (11 mm x 11 mm x 0,5 mm)
bilo je izradeno od obje vrste materijala prema uputama pro-
izvodaca u Al boji prema kljucu boja Vitapan Classical (VI-
TA Zahnfabrik, Bad Sickingen, Njemacka).

Razina jezgre

Za izradu jezgre staklokeramickih uzoraka, cetvrta-
sti vostani uzorci bili su uronjeni u ulozni materijal na ba-
zi fosfata (IPS Press Vest Speed, Ivoclar Vivadent, Schaan,
Lihtenstajn) i zapeceni u pe¢i (VITA Vacumat 300; VITA
Zahnfbabrik, Bad Sickingen, Njemacka) na 850 stupnjeva.
Koristeni su valjci niske translucencije boje Al. Uzorci su bi-
li presani (Ivoclar EP600 Combi, Ivoclar Vivadent, Schaan,
Lihtenstajn) i ostavljeni na sobnoj temperaturi 30 minuta.
Nakon toga ulozni je materijal uklonjen i uzorci su polira-
ni uredajem za poliranje (Polix 905, Slifradent, Viterbo, Ita-
lija). Debljina uzoraka kontrolirala se digitalnom mjerkom
(Pittsburgh, Camarillo, CA, SAD) s precizno$¢u od 0,1 mm,
a zavr$na debljina iznosila je 0,5 mm +/- 0,05 mm.

Za izradu jezgre cirkonij-dioksidnih uzoraka, Ceramill
Z1 predsinterirani blokovi Y-TZP ZrO2 (Amann Girbach,
Koblach, Austrija) glodani su CAD/CAM sistemom (Ce-
rec 3, Sirona Dental Systems, Bensheim, Njemacka). Uzor-
ci su bili obojeni s pomoc¢u teku¢ine Ceramill A1 (Amann
Girrbach, Koblach, Austrija), suSeni 45 minuta te sinterirani
odredeno vrijeme u pedi za sinteriranje na odredenoj tempe-
raturi prema uputama proizvodaca (Elektron, Banja Kovilja-
¢a, Srbija). Na kraju procesa debljina uzoraka bila je provijere-
na istom digitalnom mjerkom i postignute su iste dimenzije
(I1mmx 11 mmx 0,5 mm).

Translucencija dvaju razlicitih potpuno keramickih sustava

terial with a uniform thickness over a black and a white back-
ground and provides a value corresponding directly to hu-
man visual perception of translucency (10).

Different all-ceramic systems have different TDs. The zir-
conia core is less translucent than other dental all-ceramic
materials such as glass-infiltrated ceramics, which is known
for its good esthetic properties (11,12). Translucency of zir-
conia is related to the amount and type of additives, the sin-
tering temperature, the atmospheric conditions during the
sintering process and the heating methods (13-16).

Therefore, the aim of this study was to evaluate and com-
pare the translucency of two different all-ceramic systems us-
ing Vita Easyshade digital shade matching device in an 77 vi-
tro model.

The first hypothesis was that the different all-ceramic sys-
tems would have different translucency. The second hypoth-
esis tested was that the stages of fabricating would affect the
translucency of different ceramic specimens.

Materials and methods

In this study, 2 different all-ceramic systems were test-
ed (IPS e.max Press, Ivoclar Vivadent, Schaan, Liechten-
stein; Ceramill ZI, Amann Girrbach, Koblach, Austria). Five
square-shaped (11 mm X 11 mm X 0.5 mm) specimens were
fabricated for each material following the manufacturers’ in-
structions in Al shade according to Vitapan Classical shade

tab (VITA Zahnfabrik, Bad Sickingen, Germany).

Core stage

For fabricating glass-ceramic core specimens, square-
shaped wax patterns were prepared 11 mm X 11 mm X 1
mm, invested in a phosphate-bonded investment (IPS Press
Vest Speed, Ivoclar Vivadent, Schaan, Liechtensetin) and
burned out in a furnace (VITA Vacumat 300; VITA Zahn-
fabrik, Bad Sickingen, Germany) at 850°C. Low translucen-
cy (LT) ingots were used to obtain A1 shade. The specimens
were heat-pressed (Ivoclar EP600 Combi, Ivoclar Viva-
dent, Schaan, Liechtenstein) and left at room temperature
for 30 minutes. Investment material was removed and spec-
imens polished using a polishing machine (Polix 905, Sil-
fradent, Viterbo, Italy). The thickness of the specimens was
controlled with a digital caliper (Pittsburgh, Camarillo, CA,
USA) with an accuracy of 0.01 mm and final thickness was
set to 0.5 mm £0.05 mm.

For fabricating zirconia core specimens, Ceramill ZI
presintered blocks of Y-TZP ZrO, (Amann Girrbach, Ko-
blach, Austria) were milled with CAD/CAM system (Cerec
3, Sirona Dental Systems, Bensheim, Germany). The speci-
mens were colored using Ceramill liquid A1 (Amann Gir-
rbach, Koblach, Austria), left to dry for 45 minutes and sub-
sequently sintered in a sintering furnace according to the
manufacturer’s heat and time instructions (Elektron, Banja
Koviljaca, Srbija). At the end of the process the thickness
of the specimens was controlled with the same digital cali-
per and the dimensions of 11 mm X 11 mm X 0.5 mm were
obtained.
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Mjerenje translucencije

Prije mjerenja svi su uzorci bili ociS¢eni u destiliranoj vo-
di 10 minuta i osuseni stla¢enim zrakom.

Translucencija je mjerena spektrofotometrom Vita
Easyshade (VITA Zahnfabrik, Bad Sickingen, Njemacka).
Boja svakog uzorka mjerena je prema sistemu Medunarodne
komisije za osvjetljenje (CIE) s tri koordinate: L*a*b*. Boja
uzorka procjenjivala se na bijeloj L*=99,1 , a*=1,8, b*=0,4,
te crnoj (CIE L*=0,3, a*=6,4, b*=20,3) pozadini u kutiji u
uvjetima osvjetljenja D 65 (slika 1.). Prije mjerenja spektro-
fotometar je kalibriran prema uputama proizvodaca. Mjere-
nje je obavljao jedan ispitiva¢, stru¢njak za procjenu boja.
Boja uzorka uzastopno je mjerena tri puta te je u obzir uze-
ta srednja vrijednost mjerenja. Parametar translucencije do-
biven je mjerenjem boje uzoraka na bijeloj i crnoj pozadini
prema formuli:

TP - [(L x x *)2] 12

x\2 * x\2
white _Lblack ) + (awhite _ablack ) + (bwhite " Pblack

Faza slojevanja i glaziranja jezgre

Nakon primarne procjene translucencije, svi uzorci bili
su slojevani i glazirani, uzimajuéi u obzir kontrakciju kera-
mickog materijala pri pecenju. Nakon pecenja uzoraka u ke-
ramickoj peci (IPS e.max Ceram, Programat P300, Ivoclar
Vivadent, Schaan, Lihtenstajn) debljina uzoraka je kontro-
lirana, te je na uzorke nanesen tanki sloj tekucine za glazira-
nje. Nakon toga slijedilo je glaziranje u keramickoj pe¢i pre-
ma uputama proizvodac¢a. Debljina uzoraka bila je ponovno
provjerena i iznosila je 1,5 mm +/- 0,05 mm.

Postupak mjerenja translucencije ponovljen je i izracuna-
ti su parametri translucencije prema ve¢ navedenom proto-

kolu (slika 2.).

Statisti¢ka analiza

Razlike izmedu L*a*b* vrijednosti, ovisno o fazi izra-
de, vrsti keramickog materijala i boji pozadine, analizirane
su nezavisnim t-testom. Vrijednosti parametra translucenci-
je u razlic¢itim keramickim sistemima analizirane su ANOVA
i Bonferonijevim testom. Statisticka analiza obavljena je u
programu SPSS 19.0; (SPSS, Cikago, IL, SAD).

Rezultati

Usporedba L*a*b* vrijednosti jezgri te slojevanih i glazi-
ranih uzoraka dvaju potpuno keramickih sustava na bijeloj i
crnoj pozadini prikazana je na slikama 3. i 4.

Na bijeloj pozadini srednje L* i b* vrijednosti stakloke-
ramicke jezgre (e.max) bile su znacajno vise, a a* vrijednosti
bile su znacajno nize od L*a*b* vrijednosti staklokeramickih
slojevanih i glaziranih uzoraka (slika 3., tablica 1.). Srednje
L* vrijednosti uzoraka cirkonij-dioksidne jezgre (ZrO,) bile
su znacajno nize, dok su a* i b* vrijednosti bile znacajno vi-
$e u usporedbi s cirkonij-dioksidnim slojevanim i glaziranim
uzorcima na istoj pozadini (slika 3., tablica 1.).

Translucency of Two Different All-Ceramic Systems

Translucency measurement

Before the measurement, all the specimens were ultra-
sonically cleaned in distilled water for 10 minutes and dried
with compressed air.

Translucency was measured using spectrophotometer Vi-
ta Easyshade (VITA Zahnfabrik, Bad Sickingen, Germany).
The color of each specimen was measured according to Com-
mission Internationale de I'Eclairage (CIE) system based on
three coordinates — L*a*b*. The color of the specimen was
measured over a white (CIE L*=99.1, a*=1.8, b*=0.4) and a
black (CIE L*=0.3, a*=6.4, b*=-20.3) background in a view-
ing booth under D65 standard illumination (Figure 1). Be-
fore the measurement, the spectrophotometer was calibrated
according to the manufacturer’s instructions. The measure-
ment was performed by one examiner, well trained in color
assessment. The color of the specimen was measured consec-
utively three times, and the average of the three readings was
calculated to give the initial color of the specimen.

The TP was obtained by calculating the color difference
between the specimen over the white background and that
over the black background as follows (10):

TP - [(L *x _ L *)2 + (aWhite* _ abla‘:k*>2 + (bWhhe* b *)2] 12

‘white black " Pblack

Veneered and glazed core stage

After the initial translucency evaluation all the specimens
were veneered and glazed with layering technique consider-
ing the firing shrinkage of the ceramics. After firing the spec-
imens in a ceramic furnace (IPS e.max Ceram, Programat
P300, Ivoclar Vivadent, Schaan, Liechtensetin) the thick-
ness of the specimens was controlled and a thin layer of glaz-
ing liquid was applied and glazed in the ceramic furnace fol-
lowing the manufacturers’ instructions. The thickness of the
specimens was controlled again and set to 1.5 mm + 0.05
mm.

Translucency measurement was repeated and TP calcu-
lated as previously described (Figure 2).

Statistical analysis

The difference between L*a*b* values dependent on the
core stage, type of ceramic material and color of the background
was analyzed using independent t-test. TP values in different ce-
ramic systems were analyzed using one-way ANOVA and Bon-
feroni corrections. The statistical analysis was performed using
SPSS statistical program 19.0; (SPSS, Chicago, IL, USA).

Results

Comparison of L*a*b* values of core and vencered and
glazed specimens for two ceramic systems measured on white
and black backgrounds are shown in Figures 3 and 4.

On the white background the mean L* and b* values for
glass-ceramic core (e.max) were significantly higher and a*
values significantly lower than L*a*b* values for glass-ceram-
ic veneered and glazed specimens (Figure 3, Table 1). The
mean L* values for zirconia core (ZrO,) were significantly
lower and a* and b* values significantly higher than for zirco-
nia veneered and glazed specimens on the same background
(Figure 3, Table 1).
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Slika 1. Procjena L*a*b* vrijednosti uzoraka
na bijeloj i crnoj pozadini.

Figure 1 L*a*b* measurements of specimens

over white and black backgrounds.

Slika 2. Slojevani i glazirani staklokeramicki i cirkonij-dioksidni uzorci boje A1 na bijeloj i crnoj pozadini.
Figure 2 Al veneered and glazed specimens of glass-ceramic and zirconia all-ceramic systems on white and black background.
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Slika 3. Lab vrijednosti jezgre, slojevanih i glaziranih staklokeramickih i cirkonij-dioksidnih uzoraka na bijeloj pozadini
Figure 3 Lab values of core, veneered and glazed glass-ceramic and zirconia specimens on the white background

Tablica 1. Statisticki znacajne razlike Lab vrijednosti staklokeramickih i cirkonij-dioksidnih uzoraka ovisno o fazi izrade
Table1  Statistically significant difference in Lab values of glass-ceramic and zirconia specimens depending on the stage of their fabrication

valuclvijednost | CER ORI o
e-max L value/L vrijednost 8,987 8 ,001
a value/a vrijednost -21,503 8 ,000
) . b value/b vrijednost 22,965 8 ,000
white background/bijela podloga 710, L value/L vriJjednost -8,758 8 ,000
a value/a vrijednost 4,192 8 ,003
b value/b vrijednost 19,933 8 ,000
e-max L value/L vrijednost -1,376 8 ,206
a value/a vrijednost -5,921 8 ,000
b value/b vrijednost 27,621 8 ,000
black background/crna podloga 710, L value/L vriJjednost -15,975 8 ,000
a value/a vrijednost 5,554 8 ,001
b value/b vriejdnost 12,355 8 ,000




Jurisic et al.

Na crnoj pozadini srednje L* vrijednosti staklokeramicke
jezgre bile su malo nize, ali ne znacajno od istih vrijednosti
slojevanih i glaziranih uzoraka, a pritom su a* i b* vrijedno-
sti ostale iste (slika 4., tablica 1.). Kod cirkonij-dioksidne ke-
ramike, srednje L* vrijednosti bile su znacajno vise kod sloje-
vanih i glaziranih uzoraka, a a* i b* vrijednosti znacajno nize
(slika 4., tablica 1.).

Na obje pozadine srednje L* vrijednosti uzoraka cirko-
nij-dioksidne jezgre i slojevanih i glaziranih uzoraka bile su
znadajno nize od staklokeramickih, s iznimkom L* vrijedno-
sti za cirkonij-dioksidne slojevane i glazirane uzorke na crnoj
pozadini kod kojih su L* vrijednosti bile vise (slika 3. i 4., ta-
blica 2.). Srednje a* i b* vrijednosti na obje pozadine bile su
znacajno vise za oba cirkonij-dioksidna uzorka (slika 3. i 4.,
tablica 2.).

Srednje L* a* b* vrijednosti za sve ispitane uzorke su bi-
le znacajno nize na crnoj pozadini (slika 3. i 4., tablica 3.).

Translucencija cirkonij-dioksidnih jezgara te slojevanih
i glaziranih uzoraka bila je manja od staklokeramicke (F =
75,682; df = 3; p = 0,000 slika 5., tablica 4.). Svi slojevani
i glazirani uzorci imali su manje vrijednosti translucencije u
usporedbi s uzorcima jezgara (slika 5., tablica 4.).

Translucency of Two Different All-Ceramic Systems

On the black background the mean L* values for glass-
ceramic core were slightly, but not significantly lower than
the same values for veneered and glazed specimens, while a*
and b* values had the same values (Figure 4, Table 1). For
the zirconia ceramics, the mean L* values were significantly
higher for the veneered and glazed specimens, and a* and b*
values were significantly lower (Figure 4, Table 1).

On both backgrounds the mean L*values for both zir-
conia core and veneered and glazed specimens were signifi-
cantly lower than for glass-ceramic ones, with the exception
of L* values for zirconia veneered and glazed specimens on
the black background where the mean L* values were high-
er (Figures 3 and 4, Table 2). The mean a* and b* values on
both backgrounds were significantly higher for both zirconia
specimens (Figures 3 and 4, Table 2).

The mean L*a*b* values for all the measured specimens
were significantly lower on the black background (Figures 3
and 4, Table 3).

The translucencies of zirconia core specimens as well as
veneered and glazed ones were lower than the glass-ceramic
ones (F=75.682; df=3; p=0.000; Figure 5, Table 4). All the
veneered and glazed specimens had lower values of translu-
cency in comparison with their core pair (Figure 5, Table 4).
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Slika 4. Lab vrijednosti jezgre, slojevanih i glaziranih staklokeramickih i cirkonij-dioksidnih uzoraka na crnoj pozadini
Figure 4 Lab values of core, veneered and glazed glass-ceramic and zirconia specimens on the black background

Tablica 2. Statisticki znacajne razlike Lab vrijednosti razli¢itih uzoraka ovisno o vrsti keramickog sustava
Table 2 Statistically significant difference in Lab values of different specimens depending on the type of ceramic system

. degree of freedom/ p value/p
Conllisfeisibo stupanj slobode vrijednost
L value/L vrijednost 12,831 8 ,000
Core/Jezgra a value/a vrijednost -10,282 8 ,000
white background/ b value/b vrijednost -30,849 8 ,000
bijela podloga Clage/Slorevan i L value/L vrijednost 6,756 8 ,017
azeiojevan | a value/a vrijednost -5,369 8 ,001
glazirani uzorak
b value/b vrijednost -30,446 8 ,000
L value/L vrijednost 12,068 8 ,000
Core/Jezgra a value/a vrijednost -12,267 8 ,000
black background/crna b value/b vrijednost -20,066 8 ,000
podloga Clase/Sloievani L value/L vrijednost -5,120 8 ,001
laz.e ojevantt a value/a vrijednost -5,874 8 ,048
glazirani uzorak
b value/b vrijednost -56,415 8 ,000
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Tablica 3. Statisticki znacajna razlika Lab vrijednosti razli¢itih uzoraka na bijeloj i crnoj pozadini
Table3  Statistically significant difference in Lab values between different specimens dependent on white and black background

.. degree of freedom/ p value/p
el stupanj slobode vrijednost
L value/L vrijednost 68,156 8 ,000
Core/Jezgra a value/a vrijednost 6,500 8 ,000
b value/b vrijednost 30,968 8 ,000
e-max
Glase/Sloi - L value/L vrijednost 10,152 8 ,000
azelolojevant 1 a value/a vrijednost 3,437 8 ,009
glazirani uzorak
b value/b vrijednost 19,468 8 ,000
L value/L vrijednost 5,767 8 ,000
Core/Jezgra a value/a vrijednost 3,200 8 013
7:0 b value/b vrijednost 8,848 8 ,000
1
2 Glze/Sloevar i L value/L vrijednost 9,942 8 ,000
azelolojevant 1 a value/a vrijednost 15,973 8 ,000
glazirani uzorak -
b value/b vrijednost 15,573 8 ,000
25
20
15
10
5
0
Core/Jezgra Glaze/Slojevani i Core/Jezgra Glaze/Slojevani i
glazirani uzorak glazirani uzorak Slika 5. Vrijednosti parametra translucencije jezgre te slojevanih i
e-max Zro2 glaziranih staklokeramickih i cirkonij dioksidnih uzoraka
usb 36777 113826 1,29087 /77349 Figure 5 TP value of core, veneered and glazed glass-ceramic and
Hx 21,5825 12,0849 15,2244 8,0870 zirconia specimens
Tablica 4. Statisticki znacajna razlika parametra translucencije ovisno o vrsti uzorka
Table 4  Statistically significant difference in TP values depending on the type of specimen
Mean Difference/ ..
Sttt p value/p vrijednost
E-max Glaze/Slojevani i glazirani uzorak 9,49 ,000
E-max Core/Jezgra 710, Core/Jezgra 6,35 ,000
71O, Glaze/Slojevani i glazirani uzorak 13,49 ,000
E-max Core/Jezgra -9,49 ,000
E-max Glaze/Slojevani i glazirani uzorak 710, Core/Jezgra -3,13 ,001
71O, Glaze/Slojevani i glazirani uzorak 3,99 ,001
E-max Core/Jezgra -6,35 ,000
ZrO, Core/Jezgra E-max Glaze/Slojevani i glazirani uzorak 3,13 ,001
71O, Glaze/Slojevani i glazirani uzorak 7,13 ,000
E-max Core/Jezgra -13,49 ,000
710, Glaze/Slojevani i glazirani uzorak E-max Glaze/Slojevani i glazirani uzorak -3,99 ,001
ZrO, Core/Jezgra -7,13 ,000
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Rasprava

U ovom istrazivanju digitalno mjerene CIE L*a*b* vri-
jednosti na bijeloj i crnoj pozadini posluzile su za matemati¢-
ko izratunavanje parametra translucencije (10). Ovo istrazi-
vanje pokazalo je da staklokeramicki uzorci, (jezgre i slojevani
te glazirani uzorci) u razli¢itim fazama pripreme pokazuju
vecu translucenciju u usporedbi s cirkonij-dioksidnim uzor-
cima. Stoga su nase obje hipoteze prihvaéene — prva prema
kojoj bi razliciti potpuno keramicki sustavi trebali imati ra-
zlicite translucencije, te druga da faze tijekom izrade mogu
utjecati na translucenciju razlicitih keramickih uzoraka.

Nasi rezultati u skladu su s dosadasnjim istrazivanjima.
Wang i suradnici objavili su rezultate vrijednosti parametra
translucencije staklokeramike koji su iznosili od 2,2 do 25,3,
te cirkonij-dioksidne keramike od 5,5 do 15,1 (17). U na-
Sem istrazivanju parametar translucencije za slojevane i glazi-
rane staklokeramicke uzorke bio je od 12 +/- 1,1, a za sloje-
vane i glazirane cirkonij-dioksidne uzorke od 8 +/- 7. Kako
isti¢u Baldissara i suradnici te i Kurtlmus-Yilmaz i njegovi ko-
lege, pronaden je znacajno ve¢i stupanj translucencije kod litij-
disilikatne staklokeramike u usporedbi s cirkonij-dioksidnom
keramikom (18, 21). Ovaj nalaz moze se pripisati kristalnom
svojstvu cirkonij-dioksidne keramike, $to pridonosi boljoj ¢vr-
sto¢i materijala, ali istodobno nehomogenost kristala uzroku-
je razlicite indekse loma i lo$u translucenciju (22, 23). Da bi
se poboljsala opticka svojstva cirkonij-dioksidnih nadomjesta-
ka, primjenjuju se razliciti postupci slojevanja jezgre (24 — 26).

Druga hipoteza nadeg istrazivanja o utjecaju faze izrade
keramickog uzorka na translucenciju pokazala se to¢nom.
Rezultati ovog istrazivanja pokazali su da se translucencija
slojevanih i glaziranih keramickih uzoraka znacajno smanji-
la, te da se parametar translucencije obaju keramickih sustava
promijenio nakon procesa slojevanja (slika 5., tablica 3.). Re-
zultati Heffernana i suradnika takoder su pokazali znacajno
smanjenje translucencije nakon slojevanja (11, 12). Objasni-
li su to ¢injenicom da struktura i veli¢ina oblozne keramike,
povecana debljina uzorka i promjene tijekom dodatnog pro-
cesa zagrijavanja jezgre uzoraka, utjeu na promjenu translu-
cencije (11, 12).

Translucencija dentalne keramike mijenja se ovisno o
svojstvima materijala, manipulativnim varijablama i okruz-
ju (3). Stevenson i Ibbetson dokazali su da boja zuba, de-
bljina keramickih slojeva i neprozirnost materijala utje¢u na
boju keramickoga nadomjestka (27). Heffernan i suradnici
ustanovili su, pak, da litij-disilikatne jezgre trebaju imati mi-
nimalnu debljinu 0,8 mm, a staklom infiltrirane te itrijem
stabilizirane cirkonij-dioksidne jezgre 0,5 mm, prema prepo-
rukama proizvodaca (11, 12).

U ovom istrazivanju i prema preporuci Heffernana, de-
bljine pocetnih uzoraka bile su odredene na 0,5 mm, a de-
bljine uzoraka tijekom procesa slojevanja i glaziranja dose-
gnule su 1,5 mm. Mi se nismo koristili jezgrama razlicitih
debljina jer, kao $to je i navedeno, debljina materijala utjece
na promjenu translucencije (4, 28 — 30).

Povrsinski zahvati kao $to su pjeskarenje, jetkanje, laser-
ska obrada ili sinteriranje takoder mogu utjecati na translu-
cenciju keramickog materijala (30 - 32).

Translucency of Two Different All-Ceramic Systems

Discussion

Digitally measured CIE L*a*b* values on the white and
black background in this study served for the mathematical
calculation of TP (10). In this study, glass-ceramic specimens
in different stages of fabrication (core, veneered and glazed)
showed higher translucency compared to the zirconia ones
and therefore both our hypotheses that the different all-ce-
ramic systems would have different translucency and that the
stages of fabricating would affect the translucency of differ-
ent ceramic specimens were accepted.

Our results are in agreement with some previous stud-
ies. Wang et al. reported TP values of the glass-ceramics that
ranged from 2.2 to 25.3 and the zirconia ceramics from 5.5
to 15.1 (17). In our study, TP for glass-ceramic veneered and
glazed specimens was 12 +1.1 and for zirconia veneered and
glazed specimens 8 + 0.7. Significantly higher rate of trans-
lucency in lithium disilicate glass ceramic in comparison to
the zirconia ceramics was also found in Baldissara et al., Kur-
tulmus-Yilmaz et al. and many others (18-21). This finding
can be attributed to the crystalline content of zirconia in or-
der to achieve a greater strength results, but at the same time
the inhomogeneity of crystals causes different refractive indi-
ces and therefore poor translucency (22, 23). In order to im-
prove the optical behavior of the zirconia restorations, shad-
ed zirconia cores were developed (24-26).

The second hypothesis in our study was that the stag-
es of fabricating would affect the translucency of different ce-
ramic specimens and it was supported by the results. The da-
ta obtained from this study showed that the translucency of
veneered and glazed ceramics significantly decreased and the
translucency parameters of both ceramic systems changed af-
ter veneering (Figure 5, Table 3). The results of Heffernan et al.
also showed significant decrease of translucency after veneer-
ing process (11,12). They have explained it by the fact that the
structure and size of veneer ceramic, increased specimen thick-
ness, reflectance and the interface between the core and veneer
ceramic and the changes that occurred in core material after ad-
ditional firing might cause the translucency difference (11,12).

The esthetics, together with the translucency of the den-
tal ceramic materials, changes depending on the proper-
ties of the material, manipulative variables and the environ-
ment (3). Stevenson and Ibbetson reported that the shades
of all-ceramic restorations were also influenced by tooth col-
or, thickness of the ceramic layers and material opacity (27).
Heffernan et al. suggested that lithium disilicate cores should
be fabricated at a minimum thickness of 0.8 mm and glass
infiltrated and yterium stabilized zirconia cores at 0.5 mm
according to the manufacturer’s’' recommendations (11,12).

In the present study, the specimen core thicknesses were
determined to be 0.5 mm and the veneered and glazed thick-
nesses were 1.5 mm which is in accordance with Heffernan’s
suggestion. We did not use cores with different thicknesses
because it was previously reported that the material thickness
changes the translucency (4, 28-30).

The surface treatments such as sandblasting, etching, ir-
radiating with the laser or sintering conditions can also affect
the translucency of the ceramic material (30-32).
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U ovom istrazivanju nasa su ogranicenja bila koristenje
samo jednoga mjernog instrumenta (1. model uredaja VI-
TA Easyshade), izabrali smo dva potpuno razli¢ita keramicka
sustava u strukturi i proizvodniji koji se najées¢e upotreblja-
vaju u nasoj svakodnevnoj praksi, te procijenili samo Al bo-
ju keramickog materijala. Zato u nasem buduéem istraziva-
nju trebamo povecati broj uzoraka, keramickih sustava, boja
i mjernih uredaja.

Zakljucak

Znacajan utjecaj na translucenciju dvaju razlicitih den-
talnih keramickih sustava imale su faze tijekom njihove izra-
de i vrste materijala. Staklokeramicki materijal pokazao je
vecu translucenciju, ali se u oba sustava translucencija sma-
njivala poslije procesa slojevanja i glaziranja. Unato¢ ogra-
ni¢enjima, rezultati dobiveni u ovom istrazivanju mogu po-
modi struénjacima u dono$enju odluka vezanih za estetsku.

Sukob inetersa

Nije ga bilo.

Translucencija dvaju razlicitih potpuno keramickih sustava

As a limitation of the study, we used only one measuring
device (the first prototype of VITA Easyshade), chose on-
ly two all-ceramic systems different in structure and fabrica-
tion used in our everyday clinical practice and evaluated on-
ly shade Al. Therefore, in our further investigation we have
to increase the number of specimens, all-ceramic systems,
shades and measuring devices.

Conclusions

The translucency of two different dental ceramics was
significantly influenced by both material and stages of prep-
aration. Glass-ceramic system revealed higher translucency
and in both systems the translucency decreased after veneer-
ing and glazing. Within the limitations of the experiment,
these results can be valuable and help the clinician to make
appropriate esthetic decisions.
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