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Effect of Thickness of Lithium Disilicate, Cement Color and
Implant Abutment Materials to Final Restoration Color

Thanachot Phayoongrat* Mali Palanuwech*

Abstract

Objective: The purpose of this in vitro study is to investigate the final color of medium
translucent lithium disilicate on implant materials with resin cement.

Material and Methods: Seven specimens of ceramic (1.00, 1.50, 2.00 and 2.50 mm in thickness),
types of implant abutment materials (Ti, Zr, ATi40, ATi50, ATi60 and ATi70) and Nexus llI resin
cement (white, white opaque and yellow) were allocated by simple random sampling method.
Ceramic specimens were placed over implant abutment specimens with resin cement specimen
in between. The spectrophotometer used for measurements, data recorded as CIE L*a*b* color
co-ordinates and calculated into AE value. The statistical analysis was performed with ANOVA and
Tukey’s HSD test (a = .05).

Results: All examine parameters can statistically significant effect on the final color. The lowest
AE was thickness of 2.50 mm on Zr with white opague and yellow cement (1.41 + 0.07 and
1.36 + 0.13, respectively) and on titanium with white cement (2.03 £ 0.16).

Conclusion: Zirconia and 50-voltage anodized titanium, which could mask the implant
abutment at a clinical acceptable level (AE < 5.50) when using the at least 1.50 mm ceramic with

white, white opaque and yellow Nexus Il resin cement.

Keyword: Lithium disilicate, Cement color, Implant abutment material, Total color difference

*Department of Conservative Dentistry and Prosthodontics, Faculty of Dentistry, Srinakharinwirot University, 114 Sukhumvit 23
Road, Bangkok, 10110, Thailand.
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Material Code Shade Type Manufacturer
IPS e.max Al Medium translucent lithium Ivoclar Vivadent AG,
CAD disilicate Germany
Zirconia Zr Al Translucent zirconia Zirkonzahn, ltaly
Titan V Ti High-quality pure titanium Baoji Seabird Metal
alloy abutment material; Material, China
99% Ti, 0.3% Fe
Filtek Z350XT Dentine A2  Nanohybrid composite resin 3M ESPE, USA
Nexus I W White Dual-polymerized resin cement  Kerr, USA
WO White
Y opaque
Yellow
Liquid strip Colorless Refractive index solution Krungtepchemi.co.ltd.,
refill (n=1.52) Thailand
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Figure 1 Implant abutment materials (A) Zirconia (B) Titanium (C-F)

Anodized titanium at various voltages (40-70 V).
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AN 2 uEAYANANLANANTaYRLATAMNLUSUTIUlRaRsanAMNENRUSSE RN AMNUILEIIEN
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Table 2 Mean and standard deviation of total color difference, classified according to type of

ceramic thickness, implant abutment materials and white resin cement.

Ceramic thickness 1.00 mm 1.50 mm 2.00 mm 2.50 mm
implant
abutment material Ae
Zr 8.00 £ 0.11 511 £ 0.14 3.44 £ 0.22 3.01 £0.19
Ti 6.35 £ 0.19 3.71 £ 0.33 231 £0.12 2.03 £ 0.16
ATi40 12.94 £ 0.20 7.45 £ 0.10 5.02 £ 0.19 3.45 £ 0.11
ATi50 5.73 £ 0.22 3.80 £ 0.13 3.07 £ 0.11 268 £ 0.12
ATi60 723 £ 0.22 4.73 £ 0.34 3.54 £ 0.29 3.55 £ 0.18
ATi70 12.73 £ 0.10 7.59 £ 0.11 4.90 £ 0.09 3.94 + 0.10

MSN 3 UARIAANHLANANDBVRLAZAMN Ltﬂiﬂi‘lutﬂ g3 ﬂ’J’]NﬁN‘ﬁuﬁi CHINANKUNBIIHN
JagvhuandasiniiisuuazisBudinundenidiv
Table 3 Mean and standard deviation of total color difference, classified according to type of

ceramic thickness, implant abutment materials and white opaque resin cement.

Ceramic thickness 1.00 mm 1.50 mm 2.00 mm 2.50 mm
implant
abutment material A
Zr 9.38 £ 0.07 3.06 £ 0.23 0.77 £ 0.07 1.41 £ 0.07
Ti 11.82 £ 0.25 391 £0.15 3.17 £ 0.24 1.43 + 0.08
ATi40 14.36 £ 0.10 5.40 £ 0.10 4.70 £ 0.09 2.07 £ 0.06
ATi50 10.17 £ 0.11 4.06 £ 0.18 3.03 £ 0.04 1.50 £ 0.12
ATi60 10.37 £ 0.20 3.10 £ 0.15 3.16 £ 0.09 1.64 + 0.14
ATi70 12.10 £ 0.20 4.37 £ 0.07 484 £ 017 242 £ 0.11
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AT 4 LEAIANANNLANANIBIRRALANNLUSUTIULABRIITUNANNTNAUSTEHINAMNRLLYEIIRN
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Table 4 Mean and standard deviation of total color difference, classified according to type of

ceramic thickness, implant abutment materials and yellow resin cement.

Ceramic thickness 1.00 mm 1.50 mm 2.00 mm 2.50 mm
implant
abutment material AE
Zr 5.57 + 0.37 463 + 0.29 141 £ 0.12 1.36 £ 0.13
Ti 7.33 £ 0.26 6.57 £ 0.12 3.79 £ 0.17 1.84 + 0.08
ATi40 10.99 £ 0.24 6.85 £ 0.55 3.39 £ 0.14 2.09 £ 0.16
ATi50 6.62 + 0.34 522 + 0.17 2.82 + 0.06 1.88 £ 0.18
ATi60 6.96 £ 0.22 571 £ 0.20 3.25 £ 0.09 1.86 + 0.09
ATi70 10.10 £ 0.23 729 £ 0.13 3.84 £ 0.20 2.01 £ 0.05
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Table 5 showed interaction among ceramic thickness, implant abutment materials and cement

color in analysis of total color difference.

Source df Mean Square F P
Ceramic thickness 3 1216.58 6741.54 0.00
Implant abutment material 5 107.03 593.10 0.00
Cement color 2 16.64 92.20 0.00
Ceramic thickness x implant abutment material 15 16.11 89.27 0.00
Ceramic thickness x cement color 6 71.78 397.74 0.00
Cement color x implant abutment material 10 13.96 77.33 0.00
Ceramic thickness x implant abutment 30 2.98 16.48 0.00
material x cement color
Error 432 0.18
Total 503
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