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Abstract

Discolored dental substrates continue
to challenge the restorative team when
ultraconservative treatment modalities
laboratory
concept —the parallel stratification mask-

are chosen. An innovative
ing technique — has been developed in
order to achieve maximum preserva-
tion of dental hard tissues and predict-
ably accomplish a desirable esthetic
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outcome. The major advantages of this
technique are that the ceramist is able to:
a)identify and map the discolored dental
substrate, b) predictably mask the dis-
colored dental substrate, and c) assess
the appropriate masking efficacy of the
fabricated restoration prior to laboratory
delivery to the dentist in cases of bonded
porcelain restorations.

(Eur J Esthet Dent 2010,;5:330-339)
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Fig 1a Alveolar model.

Introduction

As a consequence of improved adhe-
sive techniques, the indications for tra-
ditional full coverage restorations have
decreased, giving way to more con-
servative approaches.! Although adhe-
sive treatments simplify both clinical and
laboratory procedures, restoring those
cases that have severely discolored
dental substrates remains a challenging
and arduous task for the entire dental
team.2-4

Traditionally, layered veneers or full
ceramic restorations have exhibited
their limitations when it comes to neu-
tralizing severely discolored tooth struc-
ture. These limitations are mainly due
to the inability of the ceramist to prop-
erly regulate the amount of restoration
opacification required, so as to effec-
tively mask the discolored dental sub-
strate and render the optical result as
clinically acceptable.
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Hyper-opacification leads to a mun-
dane monochromatic high value restora-
tion, whereas a hypo-opacified restora-
tion fails to efficiently mask the optical
nuances of the discolored dental sub-
strate.®

In an attempt to mitigate the dis-
colored dental substrate, some studies
have proposed the additional removal of
tooth structure in order to create space
for direct or indirect placement of sub-
opacifying resin material.6-9 Bleaching
the tooth after veneer preparation has
also been proposed.10

In the parallel stratification mask-
ing technique, the unnecessary addi-
tional removal of tooth structure can be
avoided with the controlled application
of fluorescent porcelains (In-Nova Crea-
tion, Jensen Dental, North Haven, CT,
USA). These special porcelains can be
initially applied and tested as thin wash-
es on the dentin porcelain stump shade
guide, and subsequently on the refrac-
tory die prior to the stratification of the
restoration in the laboratory. The proper
use of masking porcelains leads to more
conservative, natural appearing restora-
tions.

This
may be efficiently integrated with the al-

innovative masking approach

veolar model,’!T a modular system that
consists of a dento-gingival alveolar
base (Fig 1a) with a number of function-
specific removable and interchangeable
dies (Fig 1b), which facilitate the fabrica-
tion of bonded porcelain restorations.
The purpose of the present article is,
therefore, to describe the parallel strati-
fication masking technique when restor-
ing discolored anterior teeth with bond-
ed porcelain restorations. An illustrated

laboratory protocol is presented.
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Fig 1b The function-specific removable and interchangeable dies. 11

Parallel stratification
masking technique
sequence

Step one

Photographic documentation of the tooth
subsurface characteristics (after tooth
preparation and prior to impression tak-
ing) is carried out, together with the base
dentin shade selection. This step is per-
formed by the dental clinician to obtain
and relay a visual identification map to
the laboratory technician (Fig 2).

Step two

The laboratory technician generates
the alveolar model®! (Fig 1) and fab-
ricates a customized chromatic dentin
tab out of porcelain (Fig 3). This dentin

Fig 2 The subsurface characteristics of the teeth
after veneer preparation, together with the base
dentin shade selection.

Fig 3 Customized chromatic dentin tab fabricated out of porcelain.
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Fig 4 Sequential masking layers applied in the form of thin washes, where each layer is individually fired
until the desired opacification of the test substrate is achieved.

tab should correspond to the most
discolored tooth structure; this will be
used as the test substrate to evaluate
the masking efficacy of the fluorescent
porcelains.

Step three

Sequential masking layers are applied in
the form of a thin wash, and each layer is
individually fired until the desired opaci-
fication of the test substrate is achieved
(Fig 4). Having thus qualified and quan-
tified the wash material, the technician
may initiate a parallel stratification strat-
egy to achieve the final restorations us-
ing the refractory die technique.
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Step four

The universal or selective subsurface
masking approach can be performed
based on the visual identification of the
masking map. Standardized stratifica-
tion of porcelain is then completed and
surface texture is finalized.

Universal masking (Case 1: Figs 5—8)
The firstmasking layer is applied to block
the discoloration underneath and to cre-
ate an equal base (Fig 6). This technique
is usually applied when one tooth is non-
vital and the stump shade may change
with time. Therefore, the stump color
Nneeds to be entirely blocked out.
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Fig 11

(a and b) Selective masking of the specific sites of prominent discoloration is carried out by

placing the first fluorescent porcelain masking layer. This first layer helps with achieving primary color
neutralization. (€) Subsequent fluorescent washes are utilized in order to create a masking gradient that
equalizes the restorative canvas. This layer acts as a filter to soften the transition between the masking

layer and the natural tooth structure.

Fig 12 (a and b) The final porcelain veneers and
their integration with the patient’s lips and face.
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Selective masking (Case 2. Figs 9—12)
The first masking
strongly mask the discolored areas
(Figs 10 and 11a and b). The second
masking layer is applied a little wider

layer is applied to

than the first one, as a filter to soften the
transition between masking layer and
natural tooth structure (Fig 11c). This
technique is usually applied in classic
tetracycline stained cases with promi-
nent horizontal banding, highlighted
after the preparation of the teeth (Fig 9).
In certain situations, opaque modifier
powder is added to the initial porcelain
mix to cover strong existing discolora-
tion (ie, metal or solid black/dark color).
INn such cases, the use of a high concen-
tration of internal colorants could affect
the strength of the porcelain and lead to
the occurrence of cracks.

Step five

An optical verification die (known as the
alveolar delta diell) is fabricated out of
poly(methyl methacrylate) (PMMA, New
Outline, Anaxdent, Stuttgart, Germany)
to assess the appropriate masking ef-
ficacy of the divested final restoration.
This is carried out prior to laboratory de-
livery to the dentist (Fig 13).
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Fig 13 An optical verification die (known as the alveolar delta diell) is fabricated out of poly(methyl

methacrylate) (PMMA) to assess the appropriate masking efficacy of the final restoration prior to laboratory

delivery to the dentist.

Conclusions

Optical integration of bonded porcelain
restorations on highly discolored dental
substrates can be effectively and pre-
dictably achieved when a systematic
method is used. This is readily accom-
plished with the utilization of the alveolar
model in conjunction with the novel par-
allel stratification masking technique.

Acknowledgements

The authors give special thanks to Dr Maghami and
Dr Alexander for the clinical cases.

References

1. Magne P, Magne M. Treatment of extended
anterior crown fractures using Type IIIA bond-
ed porcelain restorations. J Calif Dent Assoc
2005;33:387-396.

2. Giunta JL, Tsamtsouris A. Stains and discol-
orations of teeth: review and case reports.

J Pedod 1978;2:175-182.

10.

11.

Parkins FM, Furnish G, Bernstein M. Minocy-
cline use discolors teeth. J Am Dent Assoc
1992;123:87-89.

Cheek CC, Heymann HO. Dental and oral
discoloration associated with minocycline
and other tetracycline analogs. J Esthet Dent
1999;11:43-48.

Yamada K. Porcelain laminate veneers for
discolored teeth using complementary colors.
Int J Prosthodont 1993;6:242-247

Cutbirth ST. Indirect porcelain veneer tech-
nique for restoring intrinsically stained teeth.
J Esthet Dent 1992;4:190-196.

Felippe LA, Monteiro S Jr, Baratieri LN, Caldei-
ra de Andrada MA, Ritter AV. Using opaquers
under direct composite resin veneers: an illus-
trated review of the technique. J Esthet Restor
Dent 2003;15:327-336.

Okuda WH. Using a modified subopaquing
technique to treat highly discolored dentition.
J Am Dent Assoc 2000;131:945-950.

Lowe E, Rego N, Rego J. A delayed
subopaquing technique for treatment of
stained dentition: Clinical protocol. Pract
Proced Aesthet Dent 2005;17:41-48.

Sadan A, Lemon RR. Combining treat-

ment modalities for tetracycline-discolored
teeth. Int J Periodontics Restorative Dent
1998;18:564-571.

Magne M, Bazos P, Magne P. The Alveo-

lar Model. Quintessence Dent Technol
2009;32:39-46.

339

THE EUROPEAN JOURNAL OF ESTHETIC DENTISTRY
VOLUME 5 « NUMBER 4 « WINTER 2010



