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Chromatic Study of All-ceramic Restorations
— Influence of the Color of the Abutment Tooth and Cement on the Color Tone of Copings —

HATA UTAKOY, KAWAUCHI DAISUKE?, YAMAMURA OSAMUY, FUITWARA SHUUY

All-ceramic restorations have been advocated for superior esthetics. The ability to blend an all-ceramic crown with its
natural counterpart involves the size, shape, surface texture, translucency, and color. IPS Empress, IPS Empress 2
(IVOCLAR VIVADENT ), and Procera AllCeram ( Nobel Biocare ) remain popular and had continued widespread
use.
The purpose of this study was to examine the influence of the color of the abutments and resin cements (Variolink
I VOCLAR VIVADENT) on the final color of copings for three kinds of all-ceramic core materials: Empress, Em-
press 2, and Procera AllCeram. Variolink II Try-In pastes (5 shades:transparent, A1 - white, A3 - yellow, A4 -
brown, opaque white ) were applied in a thin layer on to three kinds of all-ceramic copings. Copings were inserted in
to each abutment ( six kinds of die materials from the Empress system, gold-silver-palladium alloy, gold alloy) and the
JSinal color of the central part of the buccal surface was measured using a spectrophotometer. The L*a*b* colour space
was used to obtain the color values.
Empress had the greatest effect on the influence of abutment tooth color and cement color on the color of coping.
Regardless of the color shades of the abutments and cements, the lightness values rose in the order of Empress, Pro-

cera, and Empress 2. Regardless of the copings and abutments, when opaque white cement was applied to the coping,

the lightness value.
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INTRODUCTION

Recently, the use of all-ceramic crowns has spread widely
in clinical applications to meet the demand for both func-
tional and esthetically-pleasing restorations' ™. In making
all-ceramic crowns, it is necessary to reproduce as close as
possible the shape and the color of the natural teeth; how-
ever, the color shades of abutments might influence the
color of the copings which are made of highly transparent
material.

When an all-ceramic restoration is chosen, the amount of
force that the restoration must withstand should be evalu-
ated, not just the esthetic qualities alone.

Empress, Empress 2 (IVOCLAR VIVADENT)"**"?,

)4,13~17)

and Procera AliCeram (Nobel Biocare remain popu-

lar and in widespread use. Empress crowns are superior to

alumina cores in terms of producing the desired aesthetic

)

appearance®. For moderately translucent teeth, Empress,

Procera, and Empress 2 are feasible restorative materials' .
We previously reported the influence of abutment tooth

color on the color tone of the coping”. Regardless of the
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color shade of the abutment, the chroma values of the cop-
ings rose in the order of Empress, Empress 2, and Procera,
and the values of lightness rose in the order of Empress,
Procera, and Empress 2. When the final colors of each cop-
ing measured under wet and dry conditions were compared,
the difference in chroma was significant. In clinical and
dental laboratory operations, it is hoped to observe and
measure the color of copings and restorations under wet
conditions.

The purpose of this study was to examine the influence
of the color shade of the abutment and colored resin cement

(Variolink I IVOCLAR VIVADENT) on the final color
of copings for three kinds of all-ceramic core materials:

Empress, Empress 2, and Procera AllCeram.
MATERIALS AND METHODS

Preparation design

A 360-degree rounded deep chamfer preparation for the all-
ceramic crown was made using a maxillary right central in-
cisor dentoform tooth as the dental mode (study model OK
T14, KAVO, Germany) .
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The silicone index was produced before the tooth prepa-
ration. The amount of tooth preparation was decided using
the silicone core as a guide.

The width of the circular chamfer was approximately 1mm
and reducing the incisal areas by approximately 2mm, the re-
duction in the labial and palatal areas was approximately
1. 5mm.

Coping construction

Impressions of the prepared tooth were made with polyvi-
nylsilioxane impression material, filled with dental stone, a
working model was manufactured, and the following cop-
ings were fabricated on the abutment tooth. Copings of 0.5
mn thickness were fabricated using Empress (Staining tech-

nique), Empress 2 (Layering technique), and Procera All-

Ceram core materials for the abutment tooth (Fig. 1, Table
1).

Empress2 (Layering) Procera AllCeram
EIL P

Fig.1 Types of all-ceramic coping

Empress (Staining)
ES

The coping chromatic used most frequently in the clinical
settung was selected. TC1 was chosen from nine Empress
colors, for Empress 2, 100 was chosen from six colors, and

for Procera AllCeram, white was chosen from two colors.

Abutment construction
Abutments were made using six kinds of die materials in
the Empress system (ST1, ST2, ST3, ST5, ST8, ST9), gold-
silver-palladium alloy (Super cast, Heracus Kulzer, Ger-
many), and gold alloy (Maingold DP, Heracus Kulzer, Ger-
many) .

The gold-silver-palladium alloy and the gold alloy were
ground with the silicone point (Fig. 2, Table 2 ).

Table 1

ST8  ST9

ST1

ST2  ST13 ST5 Pd Au

Fig.2 Types of abutment tooth

Table 2 Materials used in this study and abbreviations

(abutment tooth)
Types of abutment tooth (die) Abbreviated
ST1 of Empress system die material  ST1
ST2 of Empress system die material  ST2
ST3 of Empress system die material  ST3
ST5 of Empress system die material  STS
ST8 of Empress system die material ST8
ST9 of Empress system die material  ST9
gold-silver—palladium alloy Pd
gold alloy Au
Cement

Variolink [ Try-In pastes (IVOCLAR VIVADENT) are
water-soluble glycerin pastes. The ideal luting composite
shade is determined with the help of the Try-In pastes.
Variolink I Try-In pastes (5 shades:transparent, Al -
white, A3 - yellow, A4 - brown, opaque white) were ap-
plied in a thin layer on the three kinds of all-ceramic cop-
ings. The coping was then seated onto the preparation with
sustained finger pressure and excess paste was wiped away
(Table 3 ).

Table 3 Materials used in this study and abbre-

viations (resin cement)

Conditions Abbreviated
With try-in pastes
Variolink I Transparent Trans
Variolink I White-Al AW
Variolink I Yellow=A3 A3Y
Variolink I Brown=A4 A4B

Variolink I Opaque white OW

Materials used in this study and abbreviations (all-ceramic coping)

Types for all-ceramics coping  Manufacturer Strengthening component  Particle size and volume Abbreviated
Empress (Staining technique)  IVOCLAR VIVADENT Leucite 1-5 1t m,40%volume ES
Empress 2 (Layering technique) IVOCLAR VIVADENT Lithium disilicate 0.5-4.0 £ m,60%volume EIL
Procera AllCeram Nobel Biocare Alumina 4.0 4t m,99.5%volume P

14



Colour space

Spectrophotometric measurements were made using a
contact-type  spectrophotometer CMS-35FS (Murakami
color Technical Research Laboratory) with D05 standard
CIE illuminant.

The CMS-35FS is a pen-type hand piece. It is easy to
hold the instrument steadily for measurements: the measur-
ing time is 3 seconds.

The final color of the central part of the buccal surface
was measured and the L*a*b* colour space was used to ob-

tain the color values.
RESULTS

C* values of Empress (Staining technique) tended to be
greater when gold alloy abutment and transparent, white (A
1), yellow (A2), brown (A4) try-in pastes were used rather
than opaque white (Fig.3 ). C* values tended to be less
when a gold alloy abutment was used .

AL* and A C* values of Empress 2 (Layering technique)
tended to be less when Empress (Staining technique) was
used rather than Empress 2 (Fig. 4 ).

A L* values of Procera AllCeram tended to be less when-
Procera coping was used rather than the others (Fig.5 ).

Regardless of the color shades of the abutments and Try-

Empress (Stainning)
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in pastes, the lightness values rose in the order of Empress,
Procera, and Empress 2.

The influence of the color shades of the abutments and
cements on the final color of the three kinds of copings was
greater when Empress coping was used.

Regardless of the color shades of the abutments, L* val-
ues tended to be greater when opaque white cement was
used.

When Empress specimens (abutment ST1) were com-
pared, the brightness values rose in the order of Transpar-
ent, A1 White, A3 Yellow, A4 Brown, and Opaque White.

Abutment ST1 Empress specimens showed more differ-
ence in cement brightness than the others (Fig. 6 ).

Regardless of the coping, the ST abutment in Opaque
White was lightes than the others (Transparent, AlWhite,
A3 Yellow, and A4 Brown) (Fig.7).

The gold-silver-palladium alloy abutment with coping
were Empress, Opaque White cement as lightes, with more
difference in brightness and chroma values than the other
cements.

Empress 2 specimens with gold-silver-palladium alloy
abutment had lower chroma values than the other abut-
ments, where as Procera specimens with a gold-silver-

palladium alloy abutment had higher chroma values than
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the other abutments (Fig. 8 ).

Empress 2 specimens with a gold alloy abutment had
lower chroma values than the other abutments: however,
when Empress and Procera specimens used a gold alloy
abutment, they had higher chroma values than the other
abutments (Fig. 9 ).

DISCUSSION

The popularity of metal-ceramic restorations is due largely
to their predictable strength achieved with reasonable es-
thetics; however, Cornell”” reported that patients with por-
celain fused to metal restorations often exhibit a grey-
purple hue in otherwise perfectly healthy tissue. The dark
or discolored areas around the margins of the crowns are at-
tributable ti the shadowing of the tooth structure and tissue
by the metal coping.

Kelly et al.
primary factors in controlling esthetics and a critical consid-

) identified core translucency as one of the

eration in the selection of materials.

Three ceramics were selected for study: IPS Empress
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Fig.9 C*L* (Au)

((1) Empress, (2) Empress2) that have high trans-
lucency and excel in reproducing the color of natural teeth,
and ( 3) Procera AllCeram that has both good esthetics and
strength.

The IPS Empress glass-ceramic material is made of a
glass phase and a leucite-type crystal phase. Empress, Em-
press 2 has a lower crystal content within the matrix than
Procera, which has excellent strength but poor aesthetic
qualities

According to Oden et al.””, the L*a*b* values of the Pro-
cera AllCeram core material measured on block graphite
and white plaster exhibited no statistically significant differ-
ences when the wall thickness was increased.

Leucite (used to strengthen Empress) and lithium disili-
cate (used to strengthen Empress 2) have refractive indices
of 1.51% and 1. 55, respectively-close to that of the porce-
lain matrix of 1.50%”. In contrast, alumina (Procera) has
a refractive index of 1. 76™.

Empress is superior to alumina cores in terms of produc-

ing the desired aesthetic appearance: however, in actual



clinical application, it is necessary to take into consideration
the effect of the abutment colour.

Accrding to Vichi et al.™, the final esthetic result of the
all-ceramic IPS-Empress glass-ceramic restorations was not
affected by the presence of different substrates with differ-
ent colors when the thickness was more than 2. Omm. When
the ceramic thickness decreases to 1.5mm, it is advised to
take the substrate aspects into consideration. If the ceramic
thickness is less than 1. Omm, the use of a full ceramic crown
is contraindicated.

According to Nakamura et al.,”” the following conclu-
sions were drawn concerning the use of Empress crowns for
restorations: when making a cast post using a gold alloy,
the dentin ceramic must be more than 1. 6mm thick; in cases
where this thickness cannot be attained, it is effective to
make a post using tooth-coloured material, such as a
porcelain-veneered cast post.

The effect of color blocking was significantly improved
when using an opaque color cementation insertion.

This result is similar to that reported by Kon et al.””

Ito,® and Kawahara.”
CONCLUSIONS

1. Using Empress, the color of the abutment tooth and ce-
ment had the greatest influence on the color tone of the
coping.

2. Regardless of the color shades of the abutments and
cements, lightness values rose in the order of Empress,
Procera, and Empress 2.

3. Regardless of the copings and abutments, when o-
paque white cement was used on the coping, the light-
ness values rose.

4 . Regardless of the copings, the ST5 abutment was unaf-
fected by the cement color except for opaque white ce-

ment.

From the above findings, the following conclusions were
drawn concerning the use of Empress, Empress 2 and Pro-
cera: in actual clinical application, it is necessary to take
into consideration the effect of the abutment colour and ce-

ment.
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