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ABSTRACT

The aim of this article is to illustrate the aesthetic rehabilitation of a discoloured maxillary central
incisor according to dominance principle based on establishing ideal proportions.

The factors that can affect the aesthetic value of a dental supported crown in the aesthetic zone
are also discussed.

These parameters include abutment colour, ceramic thickness, the opacity of luting agent and
gingival contours.

The article describes a clinical situation of restoring a discoloured maxillary central incisor using an
all ceramic crown. The patient presented with a hidden smile and was asking for improvement of
its aesthetic appearance. Clinical examination showed a discrepancy between the central incisors.
The treatment plan included crown lengthening followed by Lithium Disilicate Ceramic crown. The
opacity of the material was selected according to the abutment discolouration.
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material.

An IPS Natural Die Material shade guide was also used. The restoration was bonded using a resin

Finally, Pink/white aesthetic score PES/WES was applied to evaluate the aesthetic outcome.

Keywords: Maxillary central incisor; aesthetics; glass ceramics; luting agent; abutment teeth colour.

1. INTRODUCTION

Restoring maxillary central incisor is a
challenging task for prosthodontists. In fact, the
morphological features are closely correlated
with facial proportions and they present
influential factors in the aesthetic perception.
Williams et al. [1] demonstrated that the tooth
shape is determined by facial form. Whereas,
many other studies have found no correlation
between facial outline and preferred tooth shape
[2]. The central incisor should be the most
dominant tooth displayed during the smile.
Several tools have been suggested for assessing
its dominance such as shape, size, shade, incisal
edge position and proportions. They constitute
starting points for aesthetic management of
maxillary central incisor [3,4]. In fact, the width of
a maxillary central incisor is expected to be
proportional to its length which determines the
width/Length ratio. According to literature, it was
evaluated to be between 75% and 78% [5].
Recent studies demonstrated  similarities
between professionals and non-professionals
regarding the dominance of central incisor in
dental aesthetic perception [6]. They, both,
don’t accept any reduction in an average central
incisor length. However, a reduction of the width
of lateral incisor about 0.5 mm can be
unperceived [5]. According to Spear & Kokich [7],
establishing correct proportions of a central
incisor depends also on achieving ideal gingival
levels especially when gingival contours are
altered.

In the same context, assessing the papilla level
relatively to the overall crown length of maxillary
central incisor is also considered as an important
criterion. It is in fact an important step in the
process of establishing a correct position of
maxillary anterior teeth. Dark abutments may
negatively affect the aesthetic value of a
translucent ceramic crown conducting to a
discolouration of the restoration in the cervical
area. Therefore, material selection depends on
the degree of abutment colour. With translucent
ceramics, the final aesthetic result is, according
to recent studies, interplaying between multiple
parameters  including  ceramic  thickness,
substrate shade and luting agent colour [8]. For
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correct restoration colour match, clinician needs
to have basic knowledge of light science. He is,
also, considered to be responsible for creating a
less confusing communication with the laboratory
via some tools such as graphics, shade mapping
cards, aesthetic checklists and a shade guide.

Using reliable indices for objective aesthetic
evaluation is a fundamental step in order to
monitor the results over time. Various indices
such as pink/white aesthetic score (PES/WES)
were proposed. According to the literature [9],
this score is recommended to both soft and hard
tissues evaluation in implant supported
restorations. PES was introduced by Furhauser
et al. [9].

The PES index involved the following five
variables: Mesial papilla, distal papilla, the level
and curvature of the facial mucosa, root
convexity, and soft-tissue colour and texture at
the facial side of the implant. For mesial and
distal papilla, a score of 2 (Complete), 1
(Incomplete), and 0 (Absent) were assigned.

For the remaining three PES parameters, a score
of 2 (no discrepancy), 1 (minor discrepancy), and
0 (major discrepancy) were assigned. The
highest possible score would be 10 and the
threshold of clinical acceptability was set at 6
[10]. WES was based on the five following
parameters: general tooth form, outline and
volume of the clinical crown, color including the
assessment of hue and value, surface texture,
translucency, and characterisation. A score of 2
was given if there was no discrepancy; score 1
for minor discrepancies; and score 0 for any
major discrepancy observed. A maximum total
WES was 10 and the threshold of clinical
acceptance was set at a score of 6 [10]. It's
validity for natural tooth was discussed recently
by authors [11].

2. CASE REPORT

This clinical presentation is dealing with the
rehabilitation of a discoloured a central incisor. It
concerns a 23-year-old female patient with a
chief complaint of poor aesthetics. She was
bothered by the discrepancy between the
maxillary central incisors. Intra oral examination



revealed a resin composite restoration on the
affected tooth with discoloured margins. The
patient presents a convex profile with parallel
commissural and mid-pupillary lines. No
harmonious smile lines with squared teeth form
and size discrepancies were  noticed.
Photographs were taken using Nikon D7100 a
Camera (Nikon, Tokyo, Japan). Periodontal
probing revealed a thick gingival biotype, with
gingival thickness of 02 mm and a sulcus depth
of 02 mm. Altered gingival contours, leading to
inadequate Width—to-height ratio and discre-
pancy between the two central incisors, were
also detected (Fig. 1). Radiological examination
showed an adequate canal root treatment (Fig.
2). The treatment procedure started by a
periodontal treatment consisting on periodontal
scaling, followed then by aesthetic crown
lengthening and Lithium Disilicate Ceramic
crown. Shade selection was performed before
any procedure to avoid dehydration of the tooth.
A colour mapping card was performed referring
to the right central incisor. The tooth was
prepared for all ceramic crown with internal
rounded shoulder at sub gingival level edges with
no sharp angles (Fig. 3). The abutment tooth
shade was, then, determined using the IPS
Natural Die Material shade guide (lvoclar
Vivadent, Schaan, Liechtenstein).

Firstly, a handmade provisional restoration, with
precisely fitting and highly polished margins was
performed using resin material Texton (SS
White, New Jersey, USA). Crown lengthening
was performed. Then, a second indirect
provisional restoration was manufactured by
CAD-CAM technique (CEREC system) using
PMMA (methymethacrylate based resin) with
higher mechanical properties. It gives the
technician sufficient time to fabricate the ceramic
crown. Final restoration was, then, performed
using Lithium Disilicate Ceramic material IPS
e.max CAD (lvoclar Vivadent, Schaan,
Liechtenstein); high translucency block was used
(HT A1/ 112). An aesthetic try in of the crown
before crown staining and glazing allows
verification of the crown morphology and color.
At this stage, the incisal edge position, the
midline, the axial inclination, the gingival margins
and the papilla level should be verified (Fig. 4).

The crown was bonded using dual cured resin
luting cement Variolink N (Ivoclar Vivadent,
Schaan, Liechtenstein) according to the protocol
described by Magne and Cascione [12].

First, the internal surface of the crown was
thoroughly rinsed with water then cleaned with
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alcohol. Second, the ceramic restoration was
etched during 60 to 90 sec using HFI 9% acid
(Ivoclar Vivadent, Schaan, Liechtenstein). Then
fresh silane was applied for 60 seconds. On the
other side, the tooth surface was etched with
36% orthophosphoric acid.

Finally, bonding agent was applied. All cement
should be removed before , and any remaining
residue should be removed with a sickle scaler or
a #12 scalpel blade. The final restoration was
assessed using White/ Pink esthetic score
(WES/PES). Significant differences between the
initial and final scores of the WES/PES were
evident. The white score (WES) was increased
from (1/10) to (8/10); however, the Pink score
(PES) was improved from (5 /10) to (9/10) (Fig.
5). This improvement is noticed on gingival
health showing no more inflammation and better
architecture compared to the initial situation.
When it comes to white assessment, the final
situation shows a natural mimicry in terms of
shape, color, and texture and incisal edge
position.

3. DISCUSSION

Restoring single central incisor, according to the
principle of dominance, remains a challenge for
prosthodontists. In fact, central incisor can have
three main shapes square, tapered or triangular

[1].

According to a recent systematic review, which
was dealing with lay preferences for
dentogingival aesthetic parameters; it has been
shown that tapered incisors are the most
attractive in both male and female [13].

The incisal edge position of the central incisor is
of great importance in aesthetic perception; it
should be parallel to mid-pupillary line. As
mentioned by authors, vertical asymmetries as
small as 0.6 mm were perceived as
unacceptable according to Brazilian population
[14].

Aesthetic crown lengthening contributes not only
to getting the correct width —To Length ratio, but
also to the correction of gingival asymmetries [5].

The management of the provisional restoration
after aesthetic crown lengthening is a
fundamental step. Its role is essential for the
healing process. It, also, allows the verification
of the shape of the tooth. Precisely fitting
and highly polished margins are strongly



recommended [15]. They should be placed prior
to crown lengthening and then maodified
according to new gingival levels [16].

As mentioned by authors, soft tissue healing is
mostly completed after 8 weeks. Definitive
restoration can be, then, successfully placed
within 8-12 weeks. The impression step should
be delayed until a subsequent appointment once
soft tissue health has been re-established [15].
Ceramic material selection is depending on the
abutment shade. High translucent materials are
generally rejected in favor of opacious ones in
case of discolored underlying substrate [16]. As
recommended by authors, a ceramic thickness of
02 mm is sufficient to mitigate the dark aspect of
the underlying substrate [17]. Characterisation of
central incisor surface texture is as important as
matching the shade. Indeed, it is important to
consider anatomical shape characterising the
buccal surface of the central. Three ridges and
two concavities were overall created to mimic a
natural micro-geography aspect. Resin cement
may cause visually non-aesthetic colour changes
with thin ceramic restorations; the colour change
effect decreases when the ceramic thickness
increases. It concerns especially laminate
veneers of 0.5 to 1 mm of thickness [17].
According to literature, WES /PES index was
essentially recommended to evaluate supported
implant restorations, but its rightness for
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objective evaluation of single tooth crown has
been confirmed by recent studies [11].

Fig. 1. Retracted preoperative full-mouth view
showing discolored margins of resin

Fig. 2. Radiological examination

B

Fig. 4. Retracted close-up postoperative view of the maxillary anterior restoration
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PES: Pink esthetic score

(1)Mesial Papilla

(2) Distal Papilla

(3)Level of soft tissue margine
(4)Soft tissues contours

(5) Alveolar process

soft tissue color and texture

SCORE: 5/10

WES: White esthetic score

((1)Tooth form 012
(2) Outline /Volume 012
(3) Color 012
(4)Surface Texture 012
(5)Translucency/characterisation 0 12

SCORE: 1/10
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Fig. 5. Initial WES/PES versus final WES/PES

4. CONCLUSIONS

Restoring single central incisor, according to the
principle of dominance, remains a challenge for
prosthodontists; for that some guidelines
regarding the shade, proportions, size should be
respected.

The underlying tooth structure has a primary
effect on the appearance of the definitive ceramic
restoration. To eliminate this undesirable effect,
factors such as ceramic thickness, ceramic
shade and cement colour should be considered.
Shade selection, ceramic material selection and
appropriate communication with the laboratory
technician are combined factors for success.
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