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The color of highly translucent monolithic zirconia crowns

—Influence on the color of the transparency of the cement adhered to the metal
abutment and the thickness of the zirconia—

Satoru Yokoue, DDS?, Kota Isshi, DT", Hirofumi Kido, DDS, PhD¢ and Hironobu Sato, DDS, PhD*
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1 Color analysis of the highly translucent zirconia disc specimens placed on the abutment

XE IS 7 EmEEE Y v a2 = 7 o e

Wonva=—roArcr sy ryE#ETLE /)2y 0
PNaZ T ISR LOOH S, FEEEN
FVHRREMNICHETE 2720, S s@E@EEEA
EE¥, WHhYZEEEEY V=T IR
Iz,

DA T AOEMITEICE, HorLOELIN
le7ay 7 =2 T 505, RElCwbwsr AT v
ZWATT B R F 7 BRI S IR IIRIE T 5 ik
PEHIN TV, LIS, BERTCEERIC ST
ZHERENR M ER - E LR LEQRETH
27, —fRINIZ Z DFEETIZ CAD/CAM LB,
WOBAE, F 3B O DRIERICHZEL, Rk
IZHETR (1350 ~ 1600°C) THEfS SN 5.,

FH TRy R XD EEEGER A Va7 b
DIIIVELTCEIIVS Y IISNAZT I T V%R
BHL 86, 203X ) SEaoREr2Z)
52 EDOBRENDHENRZING, EFEDY 5
I UCBI BRI A THY, EIRMHT L X
Y Mk o THIIHEEN RS EEZ 6N D Y,

AWFETI, SEFIEFREIICNILL ZEEEEY
)V a = 7 alEk 2 S O I RE L BERGE TR, LY v aTic
BE LAl E SR E IS L ale kL, ¥
NAZTDEZ LEEBLRICHESE L A v MaDE
BN 2V 22N a7y 5y v ofaI~KTE

R L 7.
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1. EEME

1) Y a=7xk

ATt FmEE % 600 MPafiEIc B & 2 0B
Pezm X REEES Va2l L. EE

Ko na=—r54 27 (KZR-CAD Zr SHT®, (l]
HeEe, ", HA) %2, BEREOY A X5E%
10 mm, X% 0.5 mm, 1.0 mm, 1.5 mm, 2.0 mm
DOMBRIZZ: 5 X 9 12 CAD/CAM > A 5 & (Aadva
CAD/CAM > 25 4® | GC, Hixt, HA) ZHHLY)
HIL 72, SVRHAEAZ L1045, & 20 fEsifE L 7,
AHATIZ ASHYLICEOT 27017 2y 7HE
ik (Aadva Zirconia 77—V ¥ v F® | GC, Hi,
HAR) 12 2R L 7z, 25T 3 Rz, 2 IRHH
2217 T 1000°C % THL L 7248, 4 R T 1450°C
FCHImL, 1450°CT 2 WilflfRFF L 7. Z %, 11
fEil2 17T 1000°C £ TR L, FFNTEIRE THus L <
Pa=7ikBlOBER 258 T Lz, Rz Sk %
FOME L CEBHS L a =7k L.

2) ek

(1) &FEXhH

HEEOT Ny P XV ERX YL aTEBEL T,
E 10 mm, &S 10 mm O A5 v L Z8o P4 % 6l
EL, &t e L,

(2) vor¥kh

I Iy TNy AV IRLY VEGEAMEL
THAE 10 mm, &I 10 mm DAFT LAY —7
X BHRGEHLY Y (ELVFA4 Yy PFR®, Ry kR
YRRy, M, HAR) ZILIAAR, LY #PE
ERIEL, LYVvERELT.

(3) A b
LAVEFORAELTCLY VXV EDEIA4 AL v
R=ZAb+ (VIVTPTANIZATTA Y7 AV O,
77V 70%7, W, HA) Z2HHLE. F744
VAR—Z MTIBEBMEDE L Z N — )L — R |
EEEMEIMR WA R—= 7 aR— 2 b D 2 {aEEIR L 7,
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%= 1 The color value of L*, a* and b* for the test (with metal abutment) group and control (with resin abutment) group

FANEE (&EXR) taviruo—LiE (LY rXH) O Lfa* b i (CFEHfE)

thickness of zirconia

2.0 mm 1.5 mm 1.0 mm 0.5 mm
resin+translucent 71.11(0.44) 70.40(0.51) 70.01(0.34) 68.46(0.26)
L* metal+translucent 69.62(0.35) 69.32(0.64) 67.77(0.46) 65.47(0.35)
metal+opaque 70.35(0.16) 70.40(0.59) 69.71(0.64) 68.41(0.35)
resin+translucent 1.21(0.26) 1.32(0.12) 1.47(0.21) 1.31(0.15)
a* metal+translucent 0.40(0.19) 0.37(0.28) -0.08(0.21) -0.50(0.17)
metal+opaque 0.66(0.22) 0.47(0.09) 0.10(0.28) -0.36(0.10)
resin+translucent 14.07(0.27) 12.73(0.40) 11.50(0.41) 11.39(0.41)
b* metal+translucent 12.67(0.39) 11.28(0.59) 8.75(0.56) 7.24(0.59)
metal+opaque 13.33(0.19) 12.08(0.35) 10.67(0.66) 9.11(0.42)
(S.D.)

2. AeFER

SlExEH RIS, AR=T7OR=—2 P Flda = N—
PNLAR—Z FDOWVTNDRZNMEL T, R—Z FDE
M0 um I B Ly a7kl 2L 7.
7, LY VvEBEICZIZN—H L R— 2 BAE
LTy a=7ikklzf#e, FARICEEL- D% 2
viha—nE L7

o FEAM 2 1%, I B2 il Y s B g O O B G
(Crystaleye® , AU v %A, HWE, HA) 2Hw7:,
Crystaleye® 132 ET 2 AT PV 7 4 b XA —
y—tBonlT—3%%KETEH7 L4 FLBXOH
BENTY 7 8 (ZVAINTAT IV r—>a v A
7 —=®  FY A, HE, HAER) THEInTw
L, AR M7 b A= =R 2y
7 X ey 7REELTEHNF =y 7Ry 7 RIS
AL, iz lE L7, BonlT—%I1E71L4 FL
P68y A~k D, FHHOHIGWTY 7 2T CIE
L*a*b* ¥t szl 2 v b 2 - 72 ' (X
3). L*I3WEZRL A 100, B0 TH S, i
BIXOEELZRT a* b*lE, a* 237 7 AHIATRE,
<A FAHETRERL, b* X7 7 AGHTHE, <A
FAHETHEZRT, a¥ b* L 0 THEM L5,

B OREEA FE ROl & L7z, Bl I e
L'a*b* 5 L T D fFEETAE 2Bl Lay tu—L e
D7 7 G L 7z,

AE = {(L*cnmml - L*mclal)z + (a*comrol -

+ (b*contro] - b*metal)z}l/z

* 2
a mclal)

3. AAE

TR 3R LEE Y 7+ (IBM SPSS Statistics
19.0®, HAIBM, HE, HA) ZHw7, HEHAN
FEat i d —J ol E S B iTE%, Bonferroni 512 &k ) 4 H
POl 2 17\, fEBR 5% AT & L 7z,

% 2 Result of multiple comparison tests in difference
of the color of abutment of L*a*b*
L* a* b* DX B MDEWITB T 5% H HilEiE D

i
comparison L* a* b*
@@ * * *
2.0 mm OB * * *
@B * ns. *
@@ * * *
1.5 mm OB n.s. * n.s.
@3 * n.s. n.s.
@@ * * *
1.0 mm 0 n.s. * n.s.
@3 * n.s. *
@@ * * *
0.5 mm OB n.s. * *
@3 * n.s. *

(D control(resin+translucent) (2) metal+translucent (3) metal+opaque
*: P<0.05 n.s.: not significant

Im. # X

1. L*f&

FHATL 72 L* O EICB VT, LI EDREZICE
WTHarybr—LTHELYUyEHEICZZNN—H)L
BR—2 P2 LR R b E L, UM eEXA
WA R=7 R —2 F 2 L 723k, @EHica
ZN—=H R —Z b 2] L 725D IECiE DMK <
ot (1), PaT7HBOEIDE—-TH 2
HOXBEMER AV FDENIC X B HIRICEWT—IG
BLIE 7 BT & 2 B HHE OFE R, RO R S 12h
PHoT, BELBICLIo N—Y L — 2 B
L7zitBHE a > o — i LT LA EICHEEDRA S
Nz, EEEHBICAR=7 0= b2l L 7250k
TEHEZ 2.0 mm IZBWTHOA, a2 ¥ ba— LKL
TLMEICHEEEZBASNE (2), HBDEZ D%
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% 3 Results of multiple comparison tests in thickness of zirconia of L*a*b*
L*a* b* fED P a =7 DIE ST 5 % HEEIKHE D RS HE

control (resinttranslucent) metal+translucent metal+opaque
comparison L* a* b* L* a* b* L* a* b*
0.5 mm, 1.0 mm * n.s. * * * * * * *
0.5 mm, 1.5 mm * n.s. * * * * * * *
0.5 mm, 2.0 mm * n.s. * * * * * * *
1.0 mm, 1.5 mm n.s n.s. * * * * n.s. * *
1.0 mm, 2.0 mm * n.s. * * * * n.s. * *
1.5 mm, 2.0 mm n.s n.s. * n.s * n.s n.s. *
*: P<0.05 n.s.: not significant

WIZ X BHIRICBWTEZ 0.5 mm TlRftoEX &
BLCTaytu—)Lt 2 EDOREHC B W THEEN
Aot (F3).

2. a*{E

FHHIL 7zl a* O FHfEICE VT, a* lFEDEZ
IZBWTHavyra— L ThELY VEHRIZZZN—
PR —=2 P2 LA RbE L, DT2E
KHEICAR=T =2 P2 LAk, @FEXE
IC 2= N =P — 2 b 2] L 7230 IE TfiE s
Bl Zmo7 (F1), XARLLXV FOEVICLD
BIZBWT, avyhto—LEoHETIZTRTITEW,
THEEDBAR N, @ELE 0B Lo X~ F
DEDIC X I TIFEREERZAON D> (£ 2),
AlBIDJE S D3I K 5 IS 5 > T—IohRCiE T BT
MAEBIhoER, aviru—Loa* DfETIIER
ZFALNLD o T, ZEIEHREDMEE, ®EXH
TN =HPNER=A P EAR=TER—=Z D
WINTYH, 1.5 mm-2.0 mm [EZRE\VT, a* Oftilc
GEEDPASNT (F£3),

3. b*f&

FHIL 72 6838 b* OFfEICE W T, b*IF LY a* D
MR LFERMRIC, CoEIICBVLTbay e —LTH
HLY VBRI N—H L ER—Z 2 H AL 72
B bmE <, UMEEXARICAX—7fRX—2 %
HHLZRE, @EXEIc2onN— L a—2 %
i U 72RO ECEAME S o7z (1), XhHfd
LAV FDEGIZESHRICEWT, avyitr—LE
BEFLBICZZN—=Y N A= N B HHL 72k e
DO TIZ, TRTOEITHEEANASN, av
Fa—)LERELBICA =7 EBRXR—=Z FZRHH L %
B D HETIE 2.0 mm & 0.5 mm DJEZITE T
GRABANT (£2), REOEIDEWICL ST

BlecBWwTidaryre—Lo 0.5 mm & 1.0 mm TD
AREBAEDBAR NI (£ 3).

4, Oy hO—-)LEDBEAE

HEI Nz LY, a* b* ofiRrs, @EXAlcL=
NP NAOR=2 P 7213 R=7 OR—2 %l
Lizitbloavyruo— Lot E 28U .Y
NaAZT7DOEZ 2mm OB, &EXHIc1= N—
PLER—A M ZHH Loy Fe—L E ot
AR OFHHEIZ 2.22, A R—7@_—2 FZMHL
7ilbl E DAE X 1.26 22572, FRICOEAE 135
I 1.5 mm DA, 2= N—=H)LBT 2,10, A RX—7
T 1.34, JEX 1.0mm TlZ2 = "—H )L{f1T 3.88,
FR—=7T1.77, JEE 0.5 mm TlF2 = N—H )L {4
T7.07, AR—=7T417 >, &ELEDR—
Z MODEIC K B I TIREE 1.5 mm Ok E B
WT, =R FDEDELDEEAE ICHRICHEE
KiFL7z (2~5).

v. £ %

A v 7T v b O EEREEICB W CRM BN G
X7 3y 7 ZADFEN EE&EOMIEE IR A
i E LA/ L TER, L Ladss i
HEDOMREARL &, Wt & &E ol Sm»aaEs
L2 EDSFvEYIVBELL I EBEMINTE
7-. Papaspyridakos & 'V (3 TEEfEHSED A 7T v
F RO FEEEMBE IS 2> AT T4 v 7L
E o — %2175 A0, 5 EREE T 33.3%, 10 FE4%H
Tl 66.6% 12 _EEHEED veneering MBI Z -
ERELTVWS, 29 LR TT, H3HED
FBRELEHOHREDE VY vy 2PNV aA=T I IIY
DT L WBEEMELE LTI I Cw 5, Ry L
A=TUIRBEEICZ L CBENTIE Ao o7, B
DMED 5 72 DIE PV a = 7SRRI ORIC T % 7L
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B.00

7.00 4

6.00 -

500 4

AE 400
3.00 4
200 4
0.00 + .

metalstranslucent

ZELs

metalsopeque

*:P<0.05

2 The color differences (4E) were derived from
control group and using metal abutment group.
(Highly translucent zirconia 2.0 mm)
aviruo— LEREXAEEMMNL L OBEAE
(EEHMEY L a =7 2.0 mm)

B8.00

7.00 4

600 - 1

- B

metalvopague

500 4

AE 4.00 4 .|-

metalstranshucent

*:P<0.05

X4 The color differences (4E) were derived from

control group and using metal abutment group.
(Highly translucent zirconia 1.0 mm)

avihruo— LEREXBEMHL L OBEAE
(E@EeEY L a=7 1.0 mm)

SHRTOREELIC L B b TH Y, EEEEY L a
TR TN FRA RIS LTl D
600 MPa FLEEICIE T $ % b 0 0@E e % M EZETw»
27 EOBEEEEAR G EEAEHHTE S0, 2
DENMEPE O EHFRODOFELZITL I ENELS
N5, mEs WL, XAEEOBHIA— LTIy Y
770 v DEFICEEE G525 L RRE L. AV
77 DTNy XV YN am PEITHNITG
NIV ST ENTREING, LeL, 73y
XY AROTREIER I 5 FHHETIC B W TIEE
JBELT Ny b XY FRASHHIN TS0, &iE
V' 2 VS v I N a7y 5 vy DLiic i

L
=

DI X B

%
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B8.00

7.00 4

6.00 -

n.s.
500 4

AE 400 -

ZELE

metalsopeque

metal+translucent

n.s.:not significant

3 The color differences (4E) were derived from
control group and using metal abutment group.
(Highly translucent zirconia 1.5 mm)
avio— L EEXAEHML L DBEAE
(EEEEY L2 =7 1.5 mm)

8.00 - *

7.00 -
6.00
5.00
AE 4.00 -
3.00
2.00

AE16
1.00 -

0.00
metalttranslucent

metalropague

*:P<0.05

5 The color differences (4E) were derived from
control group and using metal abutment group.
(Highly translucent zirconia 0.5 mm)
aviro—LEREXAEEHML L DBREIE
(EEEEY L2 =7 0.5 mm)

HzzatEzons, £, Y 12X ot
PERDA =N T3y 7757 DOFNEE K
FTZEEMEL TS, LeddoT, @@ty v
AT I THRA Y MADEE R ER T BN
BhirltEZoNS, L, TNETIIKAEWDEOH,
LAV FOFEES Y 7 ORI PEENEY Loz
77T TOMFIC T TE R S L W 3
|73

DI T IEY = — FAA Rz v TAIRIC
X AR TN TE 2, L L, ZOHEIETE
MZRFHIiTHd H, HEERZ L W EPREHINT
E 720 AR O 72 SRR e R e ER T
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FEAGS O BEEZ DI I T A =7 b oLiEE i A D
FEEMARL P OGEERCH b, MEA RO FFEIM: & B
DG E ZINTWS Y F e, AREETEHIIS 1Lz
B Fx, EEILHE CIE1976 (Comission Internationale
de I’Eclarirage, 1976) 12 X % CIE L*a*b* ¥g&515 4
22z o7 BdiEb SR cd b, “FHORLEN 5
Wrampes LTwa, SRIOBERSE, EH O
7 M2 & o T CIE L*a*b* ¥Ea1HE (22 % o 72 il
LEFF, EERES LA TOEIDE N E AN
Lk Xy MMadENIZ X B Lra*b* OfEiz iHl L 7-.

JHE, Crystaleye® 2 X 2 (O HIE 13 oG S05, b
IS, WD 3 AR L Tfrb i a8, Al
744 v R=Z b2t mL Ty La=y
B 72720, P IAALVR=—A DL TP
WEBOLNEPREBOMEEZ T L L L7k,

HEGERDFERD 65, TRTOXHEIIB LT AV
FOFEEEICED 5T, EEAEY Va7 OEI R
221w L OfEHIZME T T 5 2 LRI,
GELBICIZAN=F LAk X v T2 LD
A= T7OREZICEDH ST, Lab* DEHT R TIZE LT
LY URB EDITHEEDAS NI 120, SJEX
BIEBBIED H 2 2= N—H )Lt X v F 2T %
OB RS 25 2 LR ENT, £, lEX
BICAR=7 D X v F2H0w5 L TL OfildL
PURBERZICR B I ERBIN., BETAIC
IoN—HNEFELEAIR=—TEBDELE LD XV T
ZRHGTYH, LY UYXHEMKLTa* & b* Dfiich
BAEPALODILIEDNS, XV MIXBEAR=7F)
HITIXBARBH 5 Z ERBIN, avita—Lt
DEAE DFERD 6, SEXHITIEAR—7 L X
YEEEHLZIE) DT RTDEARAICENTL Y VL
BT D I EDIREI N,

B PEHTEIRD = F XIVE ERFE» SR,
ANE U 7D B & 713 0N, 4T, 538, {5,
JEITT 52 LI2ED, Vb3 EDEDRHEE 4 A
SNB7D 0, CHFHOHBIZIEFICEL <, ko
P BEAT B e C I3 B L 7 iR T4 12 X 2 N A
TAVEEICK MR TRZREL L, kDY
NaA=TIE, 1ZEAETNED R, BFITRAN L
PITEER Tz, ABFE TR E LmEety L a
7B MR R 8 2 2 L TRARMOGIIED T
£ EL7DDTH S, HRTIILAWEIRIANTH
2LAERLY VA TH 2861%, RN 0
WEFHE D, HEEDOY L a =7 b L TEREME
mEL7Z, UL, @EEBsmELzD, X&1a

7%4% (2015)

TRAVT IV OB TNy P XY TR, VL
AZTOREIVBARET % EEEOORELZITPT L
%5,

Ishikawa & 2V 34—t T I v 27 57 KRR
ML DEEAE D 1.6 LN THhUR, FRIRIIZ DA
DI EZRRL TS, SHOEIZEWT, EiE
FHEZLa=—7o2.0mm & 1.5 mm ik L TEEL
BIZAR=7 D X v 20, avira—
NEDEFEAB IR IO TN TH o779, 1.5mm A
LEOEIVPHNIIBEZBIIBTHAR—7 D1
AV rEHWS 2 ETHERMICETNCRTED v 2
EPRENT, FREZINI0mm M TICAE S LA
R=7De A bR HAOTHOFICHEREL 3 2
ELWHS IR, N7 77V DIRRKDIEEZ
2 2.0mmFEETH 503, Z2oN—FLHER—RA &
Az E2.0mmoEZICEWTbavyra—ILED
AB 1222 THOH 16 %225, Zillda="—H%)
tR— 2 P OBEBELRE VD THE EEZ NS,
FR=7 i X MEEEEDME 7 D JE X D3 <
ZoThbavibu—)Lt DT L ICEREIZ o
7. 1.O0mm 7413 05mm OEZX T, avira—
VDL Y VHAHEWEL T ICEREAPZWICHED
LIHAEAED 1.6 Z A 5, THUIEIEL Ko
THHE LY I TR, B0
F A= EAROEOEEZICa* BL U b* I
EBRHTWE0EEZOND,

BRI RICEENETE VS y 2P NVa=T I Ty
v ERBUWET 285G, FERERERT I D
AEHEE 1.6 mm B2 7% 2 X 9 ICKEHT 2 388
HBD, BBEITIE7 4 =y 294 AHETIE 1.5 mm
TRk st0, 797y OWRSERMTICIZATA v
ZHT %7 E DT RSP, LA DEGEH, 35 B DR,
LAV FOFEH, 74 =y aT4 Y DOFRENERE
ZRATNHIW L CGRGEIT 2 2 EPEBETH S EEZ
5.

V. & W

SEEXBICN L TEELES Va7 2EET S
B, PLa=—7DEIN1.0mmMUFicksE, LY
VXRBICEE L GE L R L CERIRINIC B D A
5D T EDRINT, FERIEZHERT 2 ITIEX A
P AU, Bk ERREINHKIL T 2 v
DEUWER T 08D 5 2 L DIRB I T,
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ABSTRACT

Purpose: Monolithic zirconia crowns, which are made entirely with zirconia, are becoming commonly used
for an occlusal surface owing to improvements in zirconia translucency. Because they are translucent,
however, there is concern regarding their influence on esthetics when the abutment is metal, but the degree
of influence is not apparent. The purpose of this study was to investigate the influence on the color of the

transparency of the cement adhered to the metal abutment and the thickness of the zirconia,

Methods: Dsc specimens 10 mm in diameter and 0.5 mm, 1.0 mm, 1.5 mm, and 2.0 mm in thickness were
cut from pre-sintered, highly translucent zirconia blocks. After the final sintering, the zirconia plates were
intervened with cement onto stainless steel to simulate a metal abutment. Two kinds of cement, translucent
and opaque, were used in this study. Zirconia plates intervened with translucent cement on the resin
abutment were used as the control group. L*, a*, and b* values were determined with a spectrophotometer.
The color differences (4E) were derived from the differences between the control group and the metal
abutment group.

Results: 4E values of opaque cement were less than 1.6 only for thicknesses of 2.0 mm and 1.5 mm. A
significant difference was seen between the translucent cement and the opaque cement for each thickness
except 1.5 mm.

Conclusions: A color difference with the resin abutment is seen when opaque cement is used for highly
translucent zirconia of thickness less than 1.5 mm for metal abutments.
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