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Color Masking Ability of Lithium Disilicate Crowns for Titanium Implant Abutments

An in-vitro analysis
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Figure 6: Mean and SD of AE (color difference)
values among study groups

Introduction

Figure 1: Study Groups

Dental implants are clinically effective treatment choice for

Zr-Ti-0.5: Zirconia specimen of 0.5mm on Titanium abutment
5.0

rehabilitation of lost or congenitally missing teeth for complete

LD-Ti-1.0: Lithium disilicate specimen of 1mm on Titanium abutment
4.0

or partially edentate patients(V). However, management with

LD-Ti-1.2: Lithium disilicate specimen of 1.2mm on Titanium abutment o

implants does not come without challenges, one of which is

Titanium (TI) implants abutments are the most common LD-Ti-1.8: Lithium disilicate specimen of 1.8 mm on Titanium abutment 1.00 =+ I
choice due to its cost effectiveness. Nonetheless, esthetic 0.0

LD-Zr-1.2: Lithium disilicate specimen of 1.2 mm on Zirconia abutment LD-Zr-1.2

Ir-Ti- 0.5

LD-Ti-1.0 LD-Ti-1.2 LD-Ti-1.5 LD-Ti-1.8

has been a setback since Ti abutments produce grayish

discoloration in the final restoration{?). Zirconia (Zr) abutments

introduced as an alternative compensating the esthetic . _ _
According to the three-dimensional color space “CIE Lab” the
drawback caused by Ti abutments. However, Zr abutment

| color difference of L*, a* and b* was calculated from the
mechanical

has higher complications compared to Ti

baseline. The mean and standard deviation of AL*, Aa* and

abutments®). | |
Ab* are shown in table 1. AE was calculated by using CIE

their

Porcelain restorations made a revolution In the esthetic

Lab formula, mean and standard deviation are

dentistry. Light transmission and translucency of the porcelain | |
represented in table.2 and Fig.6 Whereas, table.3 represent a

restorative materials improved the production of a prosthesis
with the

statistical comparison among the study groups.

which mimic the natural tooth appearance,

production of several ceramic system with various properties

and structure; Zr and lithium disilicate (LD) are the most
The present study was based on the hypothesis that the use
utilized systems clinically®. Nevertheless, the underlying
of monolithic LD ceramics with different thickness will show
substrate either it was natural tooth, a core or implant

clinically acceptable esthetic outcome and color matching

abutment can alter the color of the final porcelain restorations Fig 3: Cemented Zr crown(coping-0.5mm)

on T1 implant abutment.

Fig 2: T1 implant abutment mounted on
acrylic using surveying device.

t has b = the lterature() when used with Ti abutments. The hypothesis was partly
as it has been proven in the literature').

Objective

« The aim of this study is to assess the ability of different

accepted since, 1.5 and 1.8mm LD on Ti abutment groups

showed similar AE values;” 2.62 and 2.3 respectively”

LN

compared to 0.5mm Zr which has a AE of 2.2 on Ti abutment.
In addition, 1.0 and 1.2mm LD revealed higher AE values;”

493 and 2.89

However, Zr abutment restored with 1.2mm LD has a AE of

thickness of monolithic LD ceramics in masking of Ti
respectively” in the same observation.

implant abutment by color matching.

 The objectives were to compare the effect of Ti and Zr
1.39. According to the literature the clinical acceptable and
abutment on the color of LD and Zr crowns.
visually perceptible color difference is AE < 2.25, yet others

suggest that a AE< 3.7 could be undetected clinically.

Materials & Methods

— —— . Monolithic lithium disilicate ceramics was used in this study
Fig 4: LD copings prior to Hot-pressing. Fig 5: Spectrophotometer.

for its physical properties and its ability to produce a suitable
An in-vitro experimental study with the following variables:

 Two implant abutments Ti (Straumann, ITIl, 0°, MA, USA)

Table 1: Mean and standard deviations for CIELab values at 95% aesthetic result without the need of using layering technique,

confidence interval.

. color difference was measured by a single operator on
Ceramic /

and ZristraumaniigliiastaneaicietEeiie i IO Abutment/ (mm) — = Big* specimens made on abutments of same dimensions, similar

SEEEL Sl Mg 2 ZeTi-05 <10 ((-04)—(-15)) | -0.5((-0.1)=(-0.7) | -13((:02)—(-19)) material (Ti and Zr) and single cement type, to minimize

 Fifty LD coping divided in 5 groups with different . : : :

-y I R N [D-Ti-1.0 30(32-2.8) 30 (3.1-2.9) 2.6 ((:2.4)— (2.7) variations and comparison with other studies. Consequently,
cknesses; 1.0 mm (n=10), 1.2 mm (n=20), 1.5 mm changing the thickness of the ceramic restoration was the
= - - - - LD-Ti-1.2 2024-1.6) 10(1.4-0.8) 1.7 ((-1.5) = (-2.0))

(n=10), 1.8 ‘mm (n=10) (Fig 4) surveying device to main factor in determining the aesthetic result.

standardize the scanning process of the foundation I.D-Ti-15 18(2.1-10) 1.1(20-02) 16 (((1.0)-(-20)  \ithin the limitations, we conclude that

substrate; Ti abutment and Zr abutment. CAD/CAM and ,

ekt Bttt [
Hot-pressing techniques were used for fabrication of Zr and
LD copings respectively. All samples within groups were el 0-3(0.7=¢:0.05) 0.8(1.3-(05) 0-206-0.1)

Ti: Titanium, Zr: Zirconia, mm: millimeter, LD: lithium disilicate SD: Standard deviation 1. MaSkmg ablllty of 1.5mm LD crowns was Comparable to Zr

coded to avoid operator and evaluator bias. A translucent .
crowns when placed on Ti implant abutments.

Table 2: Mean and SD of AE (color difference) values among study

temporary cement (Temp Bond Clear) were used under

groups 2. Zr abutment provided the most esthetic clinically

standard load Fig 3. All copings were cemented on the

c - N acceptable outcome.
. . . . . cramicC Lrown lviateria
mplantabutmenisiie=eIIERS IR Abutment 5 - B val 3. Increasing the thickness of LD ceramics, improves its
. . . r vaiue
Each cemented specimen was placed in spectrophotometer | Material (mean * SD) (mean £ SD) masking ability of Ti abutments.
(Crystaleye; Olympus, Tokyo, Japan) Fig 5. All measurement 1.0mm 1.2mm 1.5mm 1.8mm 0.5mm :
. . . . Ti 493+0.45(2.89+0.37|262+0.48| 23+0.31 | 22+0.33 | <0.01* 4.“Use ofepagiiciecmenisimayiitEReiie gl
was taken according to the manufacture instructions, a resin ” : :
Zr 1.39 +£0.42 ability of LD ceramic restorations.

Jig was fabricated for reproducibility and standardization of i Titanium, Zr: Zirconia, mm: millimeter, SD: Standard deviation, *: statistically significant.

Statistical comparison using ANOVA.
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