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[Abstract] Objective This study aimed to evaluate the influence of ceramic type and thickness on the masking abili-
ty and final aesthetic effects of chairside machinable all-ceramic crowns. Methods Six kinds from three types chairside
machinable ceramic materials (IPS e.max CAD HT/MT/LT, IPS Empress LT, and VITA Suprinity HT/T) in shade A2
were fabricated to slice specimens into 1.0, 1.5, and 2.0 mm-thick sections (n=10). The color parameters of the speci-
mens against black and white tiles and four resin substrates (A2, A4, B3, and C4 shade) were measured with a spectro-
photometer. The translucency parameter (TP) was calculated using color parameters measured over standard white and

black backgrounds. The color differences (AE) were cal-

[YFs B EA] 2023-08-16; [f&EBHA] 2023-11-14 culated between there substrate shades (A4, B3, C4 ) and
[(BE&TIH] L74 HAREERITH (2019-MS-074) A2 shade (control group). Two-way analysis of variance
[1EEEN] 2283, I, A4, E-mail: sinuo 1i1996@163.com
[BfEEE] WSCE, EEEN, i, E-mail: xing_wenzhong@
163.com riables were ceramic type and ceramic thickness. Three-

(ANOVA) was performed on the TP values. The two va-
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way ANOVA was used to determine the effects of ceramic materials, ceramic thickness, and substrate shades on the AE

values, followed by Tukey test for multiple comparisons (¢=0.05). Results Ceramic type, ceramic thickness, and sub-

strate shade significantly affected the AE values (P<0.001). The L* and b* values of the specimens increased with in-

creasing ceramic thickness, except in substrate A2, whereas the AE values decreased. The color difference of all 1.0 mm-

thick specimens or all specimens over the substrates C4 shade exceeded the clinically acceptable threshold (AE>3.3).

Conclusion The masking ability of chairside machinable all-ceramic crowns is influenced by ceramic type and thick-

ness, and ceramic material. The thickness of ceramic less than 2.0 mm cannot mask the gray shade abutment.
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Tab 1 Material types and properties of the chair-side machinable ceramic materials in this study
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Tab 2 The means and standard deviations of TP values of specimens
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Tab 3 Color difference values of specimens over four shades substrate
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LD-HT  6.85+0.62°  4.9440.97°  12.29+0.42°  5.86+0.32*  4.01+0.26*°  10.42+0.31* 4.78+0.35° 3.39+0.34*  8.69+0.32°
LD-MT  6.63+0.71®  4.52+0.58"  11.62+0.61®® 5.41+0.47"  3.85+0.40  9.68+0.75®  4.08+£0.15" 2.94+0.15" 7.21+0.33°
LD-LT  5.96+0.54"  4.21+0.39°  10.63+0.76°  4.56+0.52°  3.14+0.23°  7.93+0.84°  3.29+0.28° 2.61+0.19°  6.03+0.40°
LR-LT  6.56+021"  4.61£0.19®  11.52+0.39°  520+0.27°  3.77+0.30°  9.06£0.53°  4.04+0.24° 2.98+0.13*  6.84+0.30"
ZLS-HT  4.61+0.61°  4.04+0.46°  9.26£0.65°  4.45+0.37°  3.17£0.24°  7.61£0.67°  3.05+0.25° 2.32+0.37°  5.36+0.27¢
ZLS-T  4.08+0.30° 3.42+0.42° 7.2540.60°  2.94+0.47°  2.54+0.59°  5.28+0.63°  2.04+0.41¢ 1.84+£0.26° 3.71+0.41°
Fia 36.632 11.828 70.939 38.313 12.551 52.901 102.787 31.413 139.967
PiA 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

TE: —Frh, e Fm b R SR AAL IR B (T 1Y I0RE AE (AL LLARES SR, A LB S AR B B AR P>0.05, & PIALEEEA

MR ERE EARI P<0.05,

BEAN, o BE S R  AL* R Ab* SR RE i) f6, 2%
ERVERB R (BT C4 A5 F 2.0 mm
B ZLS-HT fi1 ZLS-T) (&l2).

3 iTig

ERBEERNEABOZ LT BE, F
[ 750 G ) | R A A 2 R SR JEE T4 PR R AR
ZNSR 20 SN A BT R A R E RN 2 S
PRI Ny, BRI, AR @R TR
ARSI, Bl i, 55X A2 iR 2

JEEAREE, R £ A B €0 s (8 2 B 1) 5 A1
A 1 2r A R RS I RS Rl R AE K (R
&, B CRE B ] i o (5 P (0T HL 5 A
fi& (B EMEERE, RPEhEARER
7 22 0 B G 119 €0 22 T By iR Y (AR AL
(B Fe-i A2tk ()i (o) s niry (18
2) o X ATAREJE TR R AR EA B i E e
HUR R RS B BRI, DAL 3 R AR (B iR
PRl 7O R R O, SEOARE R BIE
i i) ()

BAPRHE X T2 B2 Rl e ) =



60 RV 18 B2 52 9 7 West China Journal of Stomatology

2024-02 42(1)

KHE L, O B BTG R €A HE ) B R, AE
AT, R 55T U)EE R 0 O B A2 2R
POBHERE | BRI R RS 052 . A R
o, HE R EMZ R (£2), XERNE
MOBHEBERE I, WG R R, @Otk
AR, A A — M R R [ B2 B, LD 3B
HCEE K- 25 57 2R o T R & MR AR AN
A, 7EFZESARET, LD-HT B & b R f
KB B R B AR, T LD-LT B 778 K R
A /N ) i R TR A A AR T ZLS 3B B KO- 25 5
S T RERR A AR IR AN R TS, A3 ZLS-
HT, ZLS-T A9 fE R AR S A A K H R0, 764 (W]
BIERET , 8GR e B R A B R VT H B
HOE R L DI B %, e 2 A B 1
BTk R 2R L) ) M % . Bacchi ZM & FL, 1.8 mm
JEE IR 2 Rk b AR AR S i TR Ak 1 R R D) ) P O 1
TPHEAR, ALEAG R G Z 8 AREHE
PRI 1) 355 06 FBE 22 S5 J2 1R & AR N 7E SOWL 235 44 38 1
Y o i A 2 R B ey 1% TS R PN S R D RS R 2
2O BAIRN . FEARSII R = KRR EM R, B
TR 1 5 U0 P 2 1 o AR B R A, R O
i #81 R D) ) P e, AR A A o e R e T R ) )
Wi 5 A AR 3 B B KU AU, T i L ek R R )
I Bl 8 B -2 AR 249 0.5 um, e R TR R L) )
W e /0N, RGN T b A R B R R T b G I
PRtk — 2D BRI T L

AN RS (5 RE T 52 B % M RHE BE 52
M, 37 B ELREE R H 2. AR, YR
J N 0.4 mm B HNE] 2.0 mm, AR @ fE ) B
WM. fEASLE T, YEAEHEE N 1.0 mm i,
3 e 8 35 I 1 Wt 5 ) AR 55 AT U0 1 B R ) e 4%
gt (AE>3.3); MEMEERE N 1.5 mmBF, 7
BOFBE G (A4 R B3 @) 5L B ] DL
ZLS-T i i ; B ARHEEE N 2.0 mm B, LD-LT,
ZLS-HT F1 ZLS-T 4 7] DL 35 4% % (4 F1 i85 (2 (A4
FIB3 ) MEEEIE, JIARBEEE KA (C4t0
W) BREEIE (AE>3.3), JfH, —Sufpggissr)
R, R AR R IS Ry 55 T U) H) B R € 1 5 )
FeAF PR LR B . PR, ™ AR 1 3 RS PR )
T RS AT U A R ™

ARSI R BRAEAE T IR R R I Sl
IR B SEBR 'L S A —3, HARRE 2 I
IRAE S A SEBRAG B o % i 25 S FH TR R SR A8
I, B R A o2e v B A A
[, teAh, A S0 I oK 2 i H €2 378 f 266 [ 500 o

R A SR URE T BOSE A o 25 R P K
SRR N pAe - S7 i e = N i B B S BN R o
ARG R, LA SRAFHO0 R e R e i S AR 5E
ORI 2D AF S B I RIS 2R %
JERERRE . BRI R IR N E, DL A i 55
AT 4R e R A AR

oy 55 R LD ) P e A e ) € B ) 52 B R
ol IS TN JEE JEE RS2 o S it i 78 Ak 1 L 1
ZEMORHI IR (B I B0, 1.5 mm JEAY T BUEE A kL
A HE o R EH AR B SR, T
2.0 mm J5 3 f) 95 55 T DD I RE A RS RE JHE 25 K (03
T

Al@oy R B AEHBERALAA G R

(5% 3T #k)

(1] A, M%7 1555 CAD/ICAM BB & (1], thiE
SO R, 2016, 9(6): 321-325.

Bao XD, Gao XJ. Digital dental restoration with chair-
side CAD/CAM][J]. Chin J Pract Stomatol, 2016, 9(6):
321-325.

[2] Kang W, Park JK, Kim SR, et al. Effects of core and ve-
neer thicknesses on the color of CAD-CAM lithium disi-
licate ceramics[J]. J Prosthet Dent, 2018, 119(3): 461-
466.

[31 Ruyter IE, Nilner K, Moller B. Color stability of dental
composite resin materials for crown and bridge veneers
[J]. Dent Mater, 1987, 3(5): 246-251.

[4] Czigola A, Abram E, Kovacs ZI, et al. Effects of sub-
strate, ceramic thickness, translucency, and cement sha-
de on the color of CAD/CAM lithium-disilicate crowns
[J]. J Esthet Restor Dent, 2019, 31(5): 457-464.

[5] Alayad AS, Alghatani A, Alkatheeri MS, et al. Effects
of CAD/CAM ceramics and thicknesses on translucency
and color masking of substrates[J]. Saudi Dent J, 2021,
33(7): 761-768.

[6] Carrabba M, Vichi A, Tozzi G, et al. Cement opacity and
color as influencing factors on the final shade of metal-
free ceramic restorations[J]. J Esthet Restor Dent, 2022,
34(2): 423-429.

[7]1 Al-Haj Husain N, Walther L, Ozcan M, et al. Effect of
thickness and shade of resin and ceramic-based hybrid
materials on color masking abilities and optical perfor-
mance of CAD/CAM materials[J]. Eur J Prosthodont Re-
stor Dent, 2021, 29(1): 14-21.



<H—A‘

VL AF s BRI R R AR 55 T U H 4R e

B ) (R

o6l

[10]

[11]

[12]

BErpdeiki) HWRAG N HERE”

Valizadeh S, Mahmoudi Nahavandi A, Daryadar M, et
al. The effect of ceramic thickness on opalescence[J].
Clin Exp Dent Res, 2020, 6(6): 693-699.

b2 5, R, A SRR, A5 RIS €05 R 45 50 B0 0
CAD/CAM 2 % Il Th1 B (0 1) 5 0 [ ] 9 5 38 R 27
He(B2# ), 2016, 36(2): 184-188.

Du YM, Chen LP, She W], et al. Effects of color of abut-
ment and resin cement on color of CAD/CAM all-cera-
mic veneers[J]. J Shanghai Jiaotong Univ (Med Sci),
2016, 36(2): 184-188.

Kelly JR, Nishimura I, Campbell SD. Ceramics in den-
tistry: historical roots and current perspectives[J]. J Pros-
thet Dent, 1996, 75(1): 18-32.

Vichi A, Ferrari M, Davidson CL. Influence of ceramic
and cement thickness on the masking of various types of
opaque posts[J]. J Prosthet Dent, 2000, 83(4): 412-417.
Juntavee N, Juntavee A, Phetpanompond S. Masking
ability of different ceramics upon various underlying
structures[J]. J Esthet Restor Dent, 2022, 34(2): 430-439.
Al Ben Ali A, Kang K, Finkelman MD, et al. The effect
of variations in translucency and background on color
differences in CAD/CAM lithium disilicate glass cerami-
cs[J]. J Prosthodont, 2014, 23(3): 213-220.

Tabatabaian F, Khaledi Z, Namdari M. Effect of ceramic

[15]

[16]

[18]

thickness and cement type on the color match of high-
translucency monolithic zirconia restorations[J]. Int J
Prosthodont, 2021, 34(3): 334-340.

Bacchi A, Boccardi S, Alessandretti R, et al. Substrate
masking ability of bilayer and monolithic ceramics used
for complete crowns and the effect of association with
an opaque resin-based luting agent[J]. J Prosthodont Res,
2019, 63(3): 321-326.

Ilie N, Hickel R. Correlation between ceramics translu-
cency and polymerization efficiency through ceramics
[J]. Dent Mater, 2008, 24(7): 908-914.

Elsaka SE, Elnaghy AM. Mechanical properties of zirco-
nia reinforced lithium silicate glass-ceramic[J]. Dent Ma-
ter, 2016, 32(7): 908-914.

Chaiyabutr Y, Kois JC, Lebeau D, et al. Effect of abut-
ment tooth color, cement color, and ceramic thickness on
the resulting optical color of a CAD/CAM glass-ceramic
lithium disilicate-reinforced crown[J]. J Prosthet Dent,
2011, 105(2): 83-90.

Dotto L, Soares Machado P, Slongo S, et al. Layering of
discolored substrates with high-value opaque composi-
tes for CAD-CAM monolithic ceramics[J]. J Prosthet
Dent, 2021, 126(1): 128.e1-128.e6.

(A3 Tk EAH)

(EAOREFRHEE) F10XNE (hXizOHAHERRR)

0T,

ZE10R A ChSC ORI H B .

Crh sk AT H ) 2023 4R 2021 4E 10 J TFEARTSE ,
2N 148 L LR M TAEAN L S
PEH TR, Sl Bk % E

W A —

ik gk

20234E 12 1, bRt R EA R AT T (RSOGO R NE) 2023 4ER (RIER 10 /), (HEPE H
ZE, (W HEEZRRE) 19924

BTG, &

WFFE A bR il e, 3

T ARG T, SEAH9 473 (4R X300 T 0TI
PEVEHT, TR I EAE H ) T SCHI R TR PERE 1 987 Ao .
MHEL, WEATFTARZE . Fhal R AEH MO E EEMER, R &
L2557, ARFIRMERTRARSS , FFRE L R TTER S 2



