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Clinical Strategies for Success in Proximoincisal
Composite Restorations. Part I: Understanding
Color and Composite Selection
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ABSTRACT

The restoration of proximoincisal (Class IV) defects with direct resin-based composites requires
attention to many technical and artistic details. This article is the first of a series of two articles that
aim at presenting clinical strategies for optimal success when direct resin-based composites are
used for the restoration of moderate or large proximoincisal defects. Concepts of natural anatomy,
color as it relates to dental structures, and composite selection are discussed in this article and are
ilfustrated with a preclinical exercise and two clinical cases in which these concepts are applied.

CLINICAL SIGNIFICANCE

Success in proximoincisal resin-based composite restorations can be more easily achieved by
following the protocol for color and material selection presented in this article. Composite selection
involves proper understanding of the optical and physical characteristics of the dentin and enamel

layers, which should be closely replicated in the final restoration.

he direct restoration of

proximoincisal (Class IV)
defects with composite resin repre-
sents a challenge for all clinicians.
These restorations require knowl-
edge of the structures and materials
involved, attention to detail, and
artistic skill. Proximoincisal resto-
rations benefit from the esthetic
possibilities offered by modern
composite materials, often referred
to as “extended-range composites.”

(] Esthet Restor Dent 16:336-347, 2004)

The challenges to be faced when
executing proximoincisal restora-
tions include the creation of (1) a
natural color transition from tooth
to restoration, (2) opacification to
mask the intraoral background,
(3) a translucent incisal edge, and
(4) natural surface texture.

To generate unnoticeable restora-
tions the clinician must select, from
the available composite materials,

those that best mimic the tooth’s
optical characteristics once they

are fully cured. Such composites
have become available thanks

to research and developments in
the last decade.

This article is the first of a series of
two articles that aim at presenting
clinical strategies for optimal success
when direct resin-based composites
are used for the restoration of
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moderate or large proximoincisal
defects. In this article, we discuss
concepts of natural anatomy, color
as it relates to dental structures, and
composite selection for the restora-
tion of proximoincisal defects.

The companion article {Part I M
JERD 2003; 17[1]) presents a clini-
cal protocol for insertion, surface
characterization, finishing, polish-
ing, and maintenance of moderate
or large proximoincisal resin-based
composite restorations.

UNDERSTANDING THE COLOR

OF TEETH

The natural tooth is polychromatic;
that is, a large number of colors
and optical characteristics can be
perceived when a natural tooth is
observed under ideal light condi-
tions. Color is defined in physics
as the result of the interaction of
light with an object." Different
colors result from the multiple
ways in which an object interacts
with light, absorption and reflec-
tion being the most important

events for color formation.

Compositional characteristics of a
given object have great impact on the
way in which light is absorbed by
and/or reflected from this object.
Enamel, dentin, and pulp, the struc-
tural components of teeth, have very
different structural characteristics,
and these differences greatly influ-
ence a tooth’s oprical properties.z
Enamel is a prismatic, highly miner-
alized structure with a low water
content. Dentin is an organic, tubu-
lar structure with fewer minerals

and more water than enamel.

The dental pulp is a connective
tissue devoid of any mineral phase,
but some pulp components extend
into the dentinal tubules, making
these interdependent substrates.
Owing to these and other composi-
tional differences, enamel, dentin,
and pulp interact with light differ-
ently. Given that these structures
are present simultaneously in teeth,
except in nonvital teeth, where
the pulp is absent, the final result
of the interaction of light with a
tooth is extremely complex and dif-
ficult to reproduce with artificial
denral materials.”

Color is understood as the combi-
nation of hue, value, and chroma.**
Hue is defined as the name of a
color or the basic color of an object,
as in red, yellow, or blue. Value is
defined as the brightness or lumi-
nosity of a color. Finally, chroma

is defined as the degree of hue
saturation or the intensity exhibited
by a color.” In dentistry, the Vitapan
Classic shade guide (Vitalumin,
Vita Zahnfabrik, Bad Sackingen,
Germany) represents hue by the
letters A (perceived as red-brown),
B (yellow), C (gray), and D (red-
gray); chroma in each hue is repre-
sented by A1, A2, A3, and so on;
and value from a higher to a lower
value is arranged as B1, A1, B2,
D2, A2, (...), C4. The Vitapan 3D
Master shade guide, also by Vita
Zahnfabrik, proposes a simplified
arrangement of the shade tabs
based on the colorimetric classifi-
cation principle. In this system there
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is equal distance between the indi-
vidual levels of value, chroma, and
hues, and the tabs are selected in
that order.

The esthetic quality of a restoration
will be linked 1o its capacity to
simulate the natural visual charac-
teristics of the dental structure re-
garding enamel and denrin. It is well
accepted that the color of a tooth

is mainly determined by its dentin
component.” Dentin has a higher
opacity and chroma than enamel.
When normally formed, dentin
presents a yellow hue that can be
influenced by the red and brown
hues, resulting in a yellowish-red
or yellowish-brown appearance.’
The value in a tooth is mostly im-
parted by the enamel, which inter-
feres with the color of dentin, making
it less saturated (less chroma). The
result of applying a clear and trans-
lucent enamel-like material over a
saturated and opaque dentin-like
material has been described as a
“double-effect layer.”®

A natural tooth looks different as
the intensity of light or the observa-
tion angle changes.® This concept

is known as “optical metamerism.””
In optical metamerism two objects
will have the same color under
certain light conditions but dif-
ferent colors if the light conditions
change. Similarly, two objects

with an identical color but a dif-
ferent shape or surface texture will
look as if they have different colors.
With “geometric metamerism™ dif-
ferences in the objects’ format or
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surface texture produce an apparent
difference in the perceived color
between two identical colors.” An
irregular surface will reflect some

of the incident light back to the
observer, but a large amount of
light is also reflected in other direc-
tions. Consequently, this irregular
surface will apparently be darker
than a smooth surface, which reflects
most of the incident light back to

)
the observer. '

The combination of these different
types of light interactions with the
tooth structure and its surround-
ing structures and spaces generates
the color perceived by the observer.®
Owing to the many variables pres-
ent, some of them discussed above,
such as the differences in compos-
ition between enamel and dentin,
their thickness and age, light condi-
tions, and surface characteristics,

it is very difficult, using only one type
of composite material, to restore
the natural metameric properties of
enamel and dentin. Therefore, to
properly restore medium or large
defects in maxillary anterior teeth,

a layering technique using two or
more types and colors of composite
has to be applied.

The application of the layering
technique proposed in this article
will involve selecting materials for
and restoring dentin and enamel
separately in an artempt to respect
and restore the optical and physi-
comechanical characteristics of
these substrates. The following sec-
tions discuss these characteristics.

RESTORING DENTIN

Hybrid and microhybrid resin-based
composites, because of their good
physical and mechanical properties,
are adequate to restore the dentin
stratum of a defect, giving it proper
hue, chroma, and opacity. Care
must be exercised to consider the
possibility of having the chroma
changed after polymerization. In ad-
dition it has been shown that, in
general, composites are grayer and
less yellow than teeth.'" In re-
constructing a tooth, dentin-shaded
composites occupy the core of the
restoration and become the source of
hue and chroma.®'? The dentin
stratum can be divided into opaque
and translucent dentin.”* Compos-
ites that have opacity and high
chroma are recommended for the
inner or opaque layer, whereas
composites that are relatively trans-
lucent and with high chroma are
recommended for the outer or
translucent layer."® The opaque or
inner layer will block light penetra-
tion, creating opacity.' ' The
translucent layer will hold the lumi-
nous energy. These two layers favor
the fluorescence phenomenon, in
which absorption of light of a given
wavelength by a fluorescent mole-
cule is followed by the emission of
light at longer wavelengths. Fluo-
rescence occurs when an object
absorbs nonvisible luminous energy,
diffusing it as a visible spectrum.'®
Having absorbed energy, for ex-
ample, that of sunlight, wavelength
amplification and its reflection will
occur in a fraction of a second

and become visible to the eye. From
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this phenomenon, light emission
from the inner part of the material
will occur, creating an esthetic
result similar to that offered by a

natural dentition.'*

Owing to their compositional, struc-
tural, and functional differences
enamel and dentin have completely
different behaviors along time in
response to external stimuli. Dentin
thickness increases because of newly
formed dentin within the pulp
chamber. This new dentin, which
can be either secondary or reactive,
increases the opacity and chroma

of the tooth.” The translucent layer
is also altered, becoming opaque
with age. As a consequence there
will be an increase in the layer of
opaque dentin. Thus fluorescence
diminishes with age.'* The result
will be a more opaque and vellow-
ish tooth.

During restoration of the internal
body of dentin the use of an
opaque material that is two chroma
points more saturated than the
tooth’s basic shade is recom-
mended. For example, when the
basic shade is A3, A5 or even A6
should be used to attain a subtle
internal chroma effect.”>'™" The
basic shade of a tooth is the median
of the existing shades from the
cervical to the incisal areas.'” When
restoring a tooth submitted to suc-
cessful bleaching the basic shade
will almost always be close to B1.
For such cases the opaque dentin
must be very light. Opaque hybrid
composites with a high chroma are



available from most composite
manufacturers. However, there are
not many available materials in the
market to be used in lighter ver-
sions. Table 1 contains examples
of composites currently available
and specific recommendations for
use based on the desired effect and
the structure they are replacing in
the tooth.

TABLE 1. EXAMPLES OF COMPOSITES

RESTORING ENAMEL

Enamel does not determine a tooth’s
hue or basic shade but rather its
value or brightness. Although the
basic shade of a tooth comes from
the dentin stratum this color is not
fully perceived by the observer
because of the enamel layer. Owing
to its highly mineralized composi-
tion, prismatic structure, and small

FELLIEPE ET Al

amount of water and organic
matrix, enamel has a high capacity
to transmit and/or reflect light,
resulting in a light appearance.”™*!
The more an object, in this case a
tooth, reflects light, the clearer and
more opaque it is perceived by the
observer. When the thickness of
the enamel layer is increased and

that of the dentin is decreased, the

CURRENTLY AVAILABLE AND SPECIFIC RECOMMENDATIONS FOR USE.
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restoration will become lighter in
color. Thus, it is possible to exercise
some control over the restoration
color simply by altering the thick-
ness of the composite layers used to
replace enamel and dentin. This
strategy will reduce the number of
composite colors needed.

Portions of the incident light pene-
trate the enamel, reaching the
dentin. This part of light that reaches
the dentin will then be reflected,
revealing its color or hue. When
dentin’s value is elevated hue and
chroma will be less important.”
Before exiting the enamel this light
creates optical effects favored by
enamel’s prismatic structure. One
of these effects is called enamel
opalescence. The term opalescence
is originated from the word opal, a
white and translucent stone that
has optical characteristics similar
to those of the dental enamel.>* The
opal will look blue under reflected
light and yellow-orange with trans-
mitted light, similar to the enamel.
This phenomenon is observed par-
ticularly in areas of pure enamel,
such as the incisal edge and the
incisal third of the proximal areas.

The creation of a subsurface layer
that is more translucent than the
superficial layer tends to maintain
the light inside the restoration, pro-
viding naturality to the color. This
layer has been called iridescent zone,
glass zone, proteic zone, or light
high-diffusion zone and is repro-
duced through the use of materials
with greater translucency.®'* To

restore these areas (opalescent and
glass zones) incisal or translucent
composites can be used in thin
layers. It is interesting to note if

the enamel layer has a whitish, yel-
lowish, or grayish tone. Some enamel
composites can be bluish. A small
amount of blue ceramic pigments can
be mixed to any of the enamel com-
posites described to create the blue
tone desired.'” The creation of the
peripherical opalescent phenomenon
and of the central glass zone results
in a truly three-dimensional, very
natural restoration.

From the materials available in the
market today, microfilled compo-
sites closely simulate the optical
characteristics of the enamel surface.
Microfills offer high brilliance

once they have been polished, with
a surface texture similar to that of
natural teeth.'® Notwithstanding
the importance of such character-
istics on the enamel surface, micro-
filled composites might not fully
reproduce the desired optical effects
of the enamel layer. There are
brands of microfilled composites
that lack translucency, for example.
Incisal masses offer great translu-
cency, although their optical prop-
erties vary from brand to brand. To
better know the color effects of an
enamel composite, a customized
shade guide can be fabricated.

White hues can be observed within
the enamel aligned mesiodistally and
are easily observed on dehydration
of enamel. Owing to the intluence

that it has on light reflection, water

JOURNAL OF ESTHETIC AND RESTORATIVE DENTISTRY

plays an important role on the final
color result. Extracted teeth stored
dry are almost alwayvs whitish and
opaque, with high luminosity. Thus,
hydration of enamel takes light
deeper into its structure, resulting in
less direct reflection of incident light.
This also means a reduced opacity
and greater chroma because light
will reach the dentin. A 10-second
dehydration using an air jet will
reduce enamel translucency in as
much as 82%.* Dehydration affects
color as a result of water being
replaced by air around the enamel
prisms. The effect of retrodiffusion
in a heterogeneous system, such as
that of enamel prisms surrounded
by a fluid, is a function of the dif-
ference in the refractive indexes of
the two components. Dental enamel
has a refraction index of approxi-
mately 1.7.'" Given that the refrac-
tion index of water is 1.33 and
that of air is 1.0, a greater difference
and a higher retrodiffusion are
produced when the enamel is dry.®

COMPOSITE SELECTION

When a layering technique is used,
the restorative composites must be
selected according to the anatomic
structure they will replace. The pur-
pose of this strategy is to select a
specific composite that will best re-
spond to the mechanical and optical
challenges imposed to that aspect
of the restoration. Therefore the
following section discusses compos-
ite selection for the restoration of
(1) the inner dentin layer, (2) the
outer dentin layer, (3) the enamel
body layer, and (4) the surface layer.




Figure 1. An extracted maxillary central
mcisor was ,‘Jrv,{urv.f to demonstrate
the incremental composite .aj)]:hm—

tion technique.

Inner (Opaque) Dentin

The selected material to replace

the inner portion of the dentin stra-
tum should be an opaque and highly
filled hybrid or microhybrid com-
posite (Figures 1 to 3). These are
typically designated “opaque” com-
posites and are identified by the letter
“( associated with their hue and
chroma (eg, OA2; see Table 1). In
addition to opacity, another goal is
to impart strength to the restoration.
To increase the opacity effect, that
is, when the reference tooth is very
opaque, this layer is made thicker.
[he chroma or saturation, deter-
mined by the number associated with
the shade’s basic hue, chosen is one
or two points higher than the tooth
basic hue and chroma.'*"*'® This
slightly more chromatic stratcum will
be “lightened™ by the enamel layer,
which is typically lighter in chroma,
There are situations in which the use

of the “C*" hue must be considered.
As a general recommendation, the
following composites can be used for
the inner dentin stratum in most
restorations: QAS to OA3 for satu-
rated teeth and OA1 to OBO.5 for

bleached teeth.

Figure 2. The inner (opaque) dentin

layer is restored first with a high-chroma
opague composite (AO3.5) applied to
the cervical third of the tooth.

Outer (Translucent) Dentin

The outer portion of the dentin
stratum will require a more translu-
cent composite to allow for some
light to enter the dentin. The material
of choice is a regular (nonopaque)
|1}‘|‘I‘iL1 or miL'l'nh\ brid composite
(Figures 4 and 5). Strength 1s also
important. The general recom-
mendation for this stratum includes
shades A3 and A2 for saturated teeth
and SL (superlight) and B1 for

bleached teeth.

Enamel Body (Translucent)
For this laver, microhybrid compos-
ites are preferred, but either a

rranslucent microhybrid composite

Figure 4. The outer (translucent) dentin
layer is built with a translucent com-
posite (Al). This layer is concentrated
on the middle and incisal thirds.
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Figure 3. On the middle third, a lower-
chroma opaque composite was used
(OA1). This layer completes the inner
(opagque) dentin layer.

or a microfilled composite can be
used. The denomination “translu-
cent™ or “incisal enamel™ is typically
exhibited on the composite shade
denomination. Whitish, grayish,
vellowish, and bluish tones are the
most predominant tones of enamel
(Figures 6 and 7). When different
tones must be reproduced, such as
blue and/or yellow, they can be
obtained by the mixture of tints in
the resin mass.'” Thus, not many

tubes of enamel will be needed.

Surface Layer
For the surface layer a microfilled
or nanohybrid composite should

be used, creating high brilliance

Figure §. The outer (translucent) dentin
layer is finalized with the mamelons

on the incisal third. It is possible to
observe the effect of this layer on the
high-chroma internal opague layer.
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Figure 6. The translucent enamel layer is
applied using incisal or translucent
composites. It is mmportant to observe
the enamel tone. In this case, a small
amount of a blue ceramic pigment

{Pou der) was mixed to the translucent
composite to increase the opalescent
effect. On the cervical aspect of the
tooth, _\'L’Hrll(' prgments were used to
credle a l.fif/.[’i‘(Hl' effect.

and proper surface texture (Figures 8
and 9). Within the proposed con-
cept, a thin surface layer will be
applied to the restoration. Thus, the
final color will not be greatly af-
fected by this layer, and, as a con
sequence, not many tubes are
necessary. The recommendation is
for a cervical dark-yellow color
(DB), Al for the majority of cases,
and a microfill super-light opaque
(SLO) for bleached teeth. Pigments
can also be mixed to the resin mass
to form this layer to create other

tonalities. Shape must have been

Figure 8. Profile view of the finished
restoration. It is Hh’[f’“"f\”” to observe
the tooth from Jiff(‘i'r't‘h’ angles to respect
the tooth form.
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II_L’U]'L' 7 S,”l'('t’;”’ color ('f-f.('('e'.\'. stch as
white lines and high-chroma mamelons,
can be created with pigments to improve
the final characteristics of the restora
tion according to the reference tooth or
teeth. A thin wmicrofilled compasite
layer, shade (A1), is then applied on the
facial aspect of the restoration.

established by the innermost layers
to avoid the need for a thick surface
layer. Such a thick layer would

prevent obtaining the inner tonality.

RECOMMENDATIONS FOR
RESIN-BASED COMPOSITH
I'NON

COLOR-SELEC

« Color selection should first be
visualized and registered in the
operator’s mind based on the
visual perception of the natural
teeth adjacent to the affected

tooth. It is important that the

Figure 9. Facial aspect of the finished

exercise.

ATIVE DENTISTRY
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OMPOSITE RESTORATIONS

operator becomes familiarized
with the composites available.
This can be achieved by training,
by using custom shade guides,
and by the observation and fine-
tuning of the results obtained.
There is no single composite kit
that contains all of the necessary
composite shades for all of the
clinical situations. The esthetically
motivated clinician should iden-
tify from the available systems
which composites work best

and use them interchangeably
according to the specific needs of
each clinical situation.

The material in the color tab of the
shade guide must be identical to
the restorative material to be used.
A custom shade guide 1s recom-
mended. Because composites stain
over time, it 18 recommended

that a new shade guide be fabri-
cated every 2 years.

Choosing the color and selecting
the resin should precede the re-
storative phase, when the tooth

is still hydrated. This selection
must take into consideration the
change of tonality presented by
composites because of changes in
thickness and polymerization.
Thus a quick restorative try-in
with the tooth in a hydrated
condition is recommended.

The chromatic chart (a drawing
showing the different tonalities
seen on the frontal view of the
tooth) must identify the basic
dentin shade and the translucent
regions.'™"” The use of drawings
and drafts for this purpose is

helpful, and such records should



be filed with the patient’s chart.
Photographs and videotapes are
also recommended.
Color-corrected 5,000K office
lights are indicated to produce a
constant, not too heavy, light,
similar to sunlight.” These lights
will eliminate any lateral source
of reflected light. However, for
value selection, a low ambient light
is indicated because it enhances
the contrast between the structures
under evaluation.*?

The basic hue of teeth is obtained
at the cervical third, where the
enamel is thinner and the dentin
chroma is greater. In general, hue
selection requires A for brown
and B for yellow. Close observa-
tion of the cervical third of the
maxillary canines may help iden-
tify the tooth’s basic hue (brown,
vellow, or gray).

According to a spectrophotometric
study conducted by Yamamoto

on the color of natural teeth and the
color scales the majority of teeth fit
the A hue of the Vita color scale,
between A2 and A3.5.” Few teeth
fit the B, C, and D hues. Thus, if a
strong doubt persists regarding the
color to be selected, we might elect
the A hue and saturations 2 and 3
as universal colors. The double-
layer concept, opalescence and
glass zone, should be considered.®
We advise observing the dentition
from different angles before, dur-
ing, and after the restoration is
completed. This information is
useful at the time of planning the
macro- and micromorphology of
the tooth. Metamerism, or the lack

of it, can also be checked by ob-
serving the tooth restoration com-
plex from different angles.

The higher the value (lighter)

and the lower the chroma of a
tooth, the lesser will be the impor-
tance of the hue. The value and
level of translucency carry more
weight than the hue. Conversion
charts, such as Ivoclar Vivadent’s
Chromascope (Ivoclar Vivadent,
Liechtenstein), can be used to
facilitate this task. For instance, it
is difficult to choose berween A1l
and B1 for a very light tooth. When
in doubt the next color dimension
to be observed is translucency,

leaving hue and chroma for last.

The natural tooth carries great
potential to exhibit metamerism.
Color selection requires various
kinds of illumination: daylight,
artificial light, and obfuscated
light. The use of reflected and
transmitted light helps us under-
stand the translucency level and
the dentin and enamel extension
forms between mamelons and on
the incisal margin.'* Then, using
ultraviolet light as the only source
of light, it is possible to know the
degree of fluorescence of the in-
ternal part of dentin. Such varia-
tions in light will help better
capture the proper color.

CASE REPORTS

Two clinical examples are presented
to illustrate the potential of the pro-
posed technique. (The companion
article in this series presents the
restorative technique in detail.) In

FELIPPE ET Al

Figure 10. Facial intraoral view of a
10-year-old patient after trauma and
uncomplicated crown fracture on the
maxillary right central incisor, Vitality
tests were positive. In preparation for
the restorative appointment, the tooth’s
value, translucency level, inner dentin
design, and other characteristics must be
recorded at this visit while the tooth

is hydrated.

the first case (Figures 10 to 25), a
10-year-old boy, following trauma
and fracture of the maxillary right
central incisor, presented for a

restorative session (see Figure 10).

Figure 11. A periapical radiograph
reveals no root fracture and open apex.
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Figure 12. Color-corrected light is used
for color selection.

A periapical radiograph revealed the
root formative stage (see Figure 11).
A corrective 5,000 K lamp was used
for color selection (see Figure 12).
After this step, the lamp was turned
off to avoid visual fatigue.”

Color and Format Selection by
Means of a Restorative Try-In

The restorative try-in is a prelimi-
nary step to the definitive restora-
tion and is also known as a mock-up
restoration. It makes it possible to

test various tonalities and opacities

Figure 15. Incisal view of the fractured
tooth. A retraction cord bas been placed
for isolation. The lingual margin of the
fracture is slightly subgingival.
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Figure 13. A try-in restoration is com-
pleted to confirm the selection of the
composite pastes necessary to create an
imperceptible (or barely perceptible)
restoration,

on the tooth, determining the thick-
ness and sites to be used for the final
restoration. Light-cured composite
resins offer unique possibilities to
create a restorative prototype. No
adhesive procedure is carried out
prior to the restorative try-in; the
tooth, however, must have been
prepared. The influence of the com-
posite’s thickness must be observed
because composites keep their

original color only in 1.5 to

23

2.0 mm~thick increments.'*
Thinner increments will have their
tonality influenced by the back-

Figure 16, The first composite increment
is applied to the tooth, corresponding
to the inner (opaque) dentin layer.
Observe the difference in translucency
between the tooth and the compaosite.
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Figure 14. A silicone matrix is gener-
ated. After removal of the try-in resto-
ration, the restorative space can

be observed.

ground color or by the surrounding
structures. Additional advantages
of a restorative try-in are to obtain
the lingual, proximal, and incisal
contours to be copied by a silicone
matrix; patient communication;
and to perform the informal resto-
ration of the tooth during the

first visit (try-in), correcting even-
tual imperfections during a second
visit (definitive). The mock-up res-
toration for the case presented is
exhibited in Figure 13. The mock-
up was molded with a purty

polyvinylsiloxane-based impression

Figure 17. Silicone spatulas and brushes
are used to model the composite to the
restorative site. These instruments can
be lightly lubricated in fluid resin.




Figure 18. A thin layer of an opagque
microfill composite is applied to the
inner dentin layer and the tooth to
lessen the difference in translucency
between these two areas. This layer
will belp eliminate the dark line that

is commonly observed in proximoincisal
restorations,

material (Express, 3M ESPE, St.
Paul, MN, USA). The guide was cut
very close to the incisal edge. After
displacement of the mock-up resto-
ration, the matrix is seated, and the
restorative space can be seen in

Figure 14.

Restorative Procedure

To obtain a tooth-resin transition
area with a smoother appearance, a
1.5 mm bevel was placed at the

margins of the fracture. Isolation

Figure 21. Some optical characteristics
of the restoration can be better observed
prior to the finishing or polishing step
owing to less light reflection. Light
reflection will mask the color of

the restoration.

Figure 19. The composite corresponding
to the translucent enamel is applied
between the dentin mamelons, in the
incisoproximal areas, and at the facial
aspect of the restoration.

was obtained with cotton rolls and
a retraction cord (see Figure 15).
After a 30-second phosphoric acid
etching, a 15-second rinse, and
blot-drying of the etched prepara-
tion, two consecutive coats of the
Single Bond adhesive system were
applied (3M ESPE) and light cured.
Care must be taken to etch and
bond the tooth structure beyond
the bevel margins to enable a slight
composite overcontour in this
area. The first composite increment

corresponds to the inner opaque

Figure 22. Facial view of the restoration
as seen in Figure 21 after polishing.

FELIPPE ET Al

Figure 20. The silicone matrix is used
to confirm the form and orientation of
the restoration.

dentin portion. This layer is built
up using metallic spatulas, brushes,
and silicone spatulas, which

render the modeling of composite
easier (see Figures 16 and 17).
The opaque dentin layer, which in
this case is not too large owing to
the restoration size, i1s covered with
a thin layer of translucent dentin.
The dentin incisal design, shaped
as mamelons, must also be repro-
duced according to the map pre-
viously devised for this case using

the maxillary left central incisor as

Figure 23. Facial view of the restoration
with the lips in a relaxed position.
Observe the translucency obtained on
the restaration.
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Figure 24. Frontal view of the maxillary
anterior teeth. Compare the shade and

translucency of the restored tooth with

those of the natural teeth.

a reference. Where dentin and bevel
join, a thin layer of a more opaque
resin, of similar saturation and
hue, can be applied to make this
resin-tooth interface less noticeable
(eg, Durafill OB2, Heraeus Kulzer,
Armonk, NY, USA). This resin is
layered as a band along the resin-
tooth junction (see Figure 18).
Applying a highly translucent

resin to the enamel will help the
optical phenomena of opalescence
and gray-blue incisal edge (see
Figure 19). At this time the incli-
nation and length of the restoration
can be checked using the silicone
matrix (see Figure 20). Figure 21
depicts the restoration before pol-

Figure 27. A mock-up restoration is
created with the selected composites,
and a silicone-based custom matrix is
created to aid in the placement of the
permanent restoration.

JOURNAL OF ESTHETIC AND RESTORATIVE

Figure 25. Final postoperative result
after 15 days.

ishing procedures were conducted.
Several postoperative photographs
were taken for final observation of

the results (see Figures 22 to 25).

In the second case (Figures 26 to 30)
an unesthetic proximoincisal resin-
based composite was replaced in a
maxillary right central incisor using

the described restorative method.

CONCLUSIONS

Although challenging, proximo-

incisal resin-based composite res-
torations can be predictably and
successfully accomplished by fol-
lowing the protocol for material

selection presented in this article

Figure 28. Intracral view of the tooth
preparation with the custom matrix
in position.

DENTISTRY

Figure 26. Facial view of an unesthetic
resin-based composite present at the
distoincisal aspect of @ maxillary right
central incisor. As in the previous
case, in preparation for the restorative
appointment, the tooth’s value,
translucency level, inner dentin design,
and other characteristics must be
recorded at this visit while the

tooth is ydrated.

and the restorative technique pre-
sented in a companion article. Com-
posite selection involves proper
understanding of the optical and
physical characteristics of the den-
tin and enamel layers, which
should be closely replicated in the

final restoration.
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Figure 29. Intraoral view immediately
after the lingual enamel layer has been
light cured and the custom matrix
rentoved.




Figure 30. Final restoration.

whose materials are discussed in

this article.
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