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Abstract

Today, the pursuit of beauty is not limited to external features. There has been a considerable focus on dental
aesthetics, with a large number of individuals aspiring to perfectly beautiful smiles. The aim of this article is to
understand the effectiveness of opacifying pigments and composite resins as a direct form of restoration in con-
cealing discolored dental substrates. To achieve this objective, a case study was conducted with a 45-year-old
female patient who sought care at Clinica Santa Barbara due to dissatisfaction with the appearance of her teeth,
which were discolored. After a thorough examination, the most appropriate and cost-effective treatment plan to
achieve the desired result was determined. Ultimately, the patient's crown was replaced with an opaque one on
the central incisor (Tooth 11), resulting in a restored and harmonious aesthetic that improved her quality of life.
One of the greatest challenges in creating direct veneers on discolored teeth involves concealing the modified
substrate. To combat the undesirable outcome of tooth discoloration, dental professionals have two options: in-
crease tooth wear or take a more conservative approach with opacifiers. Opacifiers are defined as resins that can
block light transmission and hide unwanted color on the surface of teeth. Overall, an accurate diagnosis of tooth
discoloration, as well as experience in handling and knowledge of opacifying agents, are crucial to achieving a
natural-looking smile and successful treatment with direct veneers on anterior teeth. The use of opacifying resins
is a complementary technique to direct veneers on discolored teeth and has shown promising results.

Nowadays, the search for beauty is not limited to external characteristics alone. There has been a considerable
focus on dental aesthetics, with a large number of individuals aspiring to perfectly beautiful smiles. The aim of
this article is to understand the effectiveness of opacifying pigments and composite resins as a direct form of
restoration in concealing darkened dental substrates. To achieve this objective, a case study was carried out
with a 45-year-old female patient who sought care at the Santa Barbara Clinic due to dissatisfaction with the
appearance of her teeth, which were discolored. After carrying out a thorough examination, the most appropriate
and economical treatment plan to achieve the desired result was determined. Finally, the patient's crown was re-
placed by an opaque one on the central incisor (Tooth 11), resulting in a restored and harmonious aesthetic that
improved her quality of life. One of the biggest challenges in creating direct veneers on discolored teeth involves
hiding the modified substrate. To combat the undesirable result of tooth darkening, dental professionals have two
options: increase tooth wear or take a more conservative approach with opacifiers. Opacifiers are defined as
resins that can block light transmission and hide unwanted colors on the tooth surface. Overall, an accurate di-
agnosis of tooth discoloration, as well as experience in handling and knowledge of opacifying agents, are crucial
to achieving a natural-looking smile and successful treatment with direct veneers on front teeth. The use of opac-
ifying resins is a complementary technique for direct veneers on darkened teeth and presents promising results.
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Introduction thetics, with a large number of individuals aspiring to perfectly
Currently, the search for beauty is not limited to external char- beautiful smiles.
acteristics. There has been a considerable focus on dental aes-
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In this context, there is also the need to mask darkened dental
foundations, whether in cases where the teeth present stains or
darkening caused by extrinsic factors, such as the existence of
restorative materials or intracanal fillings, or intrinsic factors,
such as inadequate tooth formation, internal bleeding, pulp tis-
sue caries or certain medications [1].

Thus, among the various treatments available, one involves the
use of direct restoration with composite resin with opacifiers.
The objective of this treatment is to hide the unsightly substrate,
thus facilitating an aesthetically pleasing restoration, in addition
to combining it with the adjacent teeth, while maintaining the
aesthetic and functional balance of the entire set [2]. This artistic
approach to the healthy ensures a pleasant and uniform result
[23]. However, according to Costa et al. (2020), most composite
resins have a notable degree of translucency, making it impos-
sible to completely hide extremely dark surfaces. Using more
opaque and high-value resins does not always guarantee com-
plete coverage. Another considerable issue involves the use of
pigments with opaque properties and dense fluid resins, which
can obstruct the penetration of light and obscure undesirable
shades. In addition, these substances can be responsible for
considerable outbreaks in the composite resin in tiny layers [4].
Therefore, achieving a deep level of obscurity in the design of
dental structures represents a considerable obstacle due to the
challenge of hiding it, as shown by [5]. To this end, one of the
available treatments involves the use of composite resin for di-
rect restoration, associated with opacifiers to hide the unsatis-
factory base material. In this way, it is possible to achieve an
aesthetically pleasing restoration [6].

This work aims to offer a safe alternative for masking darkened
foundations, as well as to elucidate the effectiveness of com-
posite resins as a direct form of restoration in hiding darkened
substrates.

Literature Review

The need for aesthetic smile corrections. Achieving a symmet-
rical and pleasing smile depends on multiple factors, including
the attributes of the teeth themselves and the tissues surrounding
them. One of these factors is the proper shape of the gum line,
as noted by [7]. Thus, individuals typically desire to have teeth
that appear visually pleasing so that they can communicate and
express themselves with confidence, without worrying about
any type of stain or mark that could lead to social stigma [8].
People generally aspire to blend in and fit in with others, rather
than stand out in a negative way, and seek to achieve a sense of
aesthetic harmony and beauty [9].

The main goal of aesthetic dentistry is to eliminate any visu-
al discrepancies that may result in unattractive effects. This is
achieved through the application of certain unifying principles,
such as proportionality, symmetry and dominance [10].

In this way, a person's teeth are closely linked to their general
well-being, including their health and personality. A smile has
the ability to communicate a wide range of emotions and feel-
ings [11].

In this context, Kansow et al. report that as a result, there is
a growing demand in the field of dentistry for the search for
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the perfect smile through aesthetic corrections, leading them to
search for more refined techniques and methods to achieve the
aesthetic results desired by patients [12, 13].

As the demand for aesthetic dentistry continues to grow, the
techniques and technologies employed to achieve superior re-
sults are constantly evolving. As a result, there is a persistent
effort to explore new materials and equipment, as well as pro-
cesses, that will lead to greater patient satisfaction, minimizing
risks and negative consequences.

The Use of Composite Resin in Dentistry

Recent developments in dentistry, mainly in the search for aes-
thetic improvements and less invasive procedures, have led to
composite resin receiving widespread attention in the last ten
years [14]. This material has been the subject of intense research
focused on improving some of its unfavorable characteristics [15].

Currently, composite resin is the most widely used substance in
the field of aesthetic restorations [16].

These materials are produced by mixing an organic matrix with
inorganic particles and wrapping them in a binding agent (si-
lane).

[...] Low viscosity monomers, such as TEGDMA (triethylene
glycol dimethacrylate) and EDGMA (ethylene glycol dimethac-
rylate) are incorporated into the mixture to reduce the thickness
of the organic matrix [17].

This facilitates handling and implantation in the cavity as need-
ed (BERGAMIN et al., 2010).

Composite resins are widely used in aesthetic dental procedures
due to their ability to imitate the opacities, colors and translucen-
cy of enamel and dentin [18§].

Since their introduction into the field of dentistry in the 1950s,
the development of composite resins has been of great impor-
tance. Numerous studies have been carried out to improve this
methodology, resulting in the creation of several types of com-
posite resins, each with unique applications depending on the
treatment required [19].

According to Fernandes et al., composite resins are used for var-
ious purposes in dentistry, including, but not limited to, direct
and indirect restorations, fissure sealants, cavity lining, provi-
sional restorations, crowns, cement for prosthetics and ortho-
dontic appliances, and endodontic cements ‘[19].

Recent advances in the composition of composite resins have
focused on reducing particle size to create materials with ex-
cellent mechanical strength and finishing capabilities (POLLI
et al., 2014). These modifications have also aimed to improve
surface gloss. However, current changes are mainly directed at
the polymer matrix of the material [20]. The goal is to develop
polymers that present minimal polymerization shrinkage, which
would avoid deformation of the cusps, sensitivity, microcracks,
adhesive failures, secondary cavities, and infiltrations. Further-
more, these polymers must be self-adhesive to the dental struc-
tures (FRONZA et al., 2015).
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Regarding polymerization shrinkage, Caneppele; Bresciani
(2016) state that it represents one of the main restrictions of
composite resins. This leads to the emergence of tension forces
at the interface between the tooth and the restoration.

According to Silva et al. (2017), the insertion of composite resin
in stages helps to reduce the amount of material that retracts on
the surface, thus reducing the overall tension within the cavity.

Thus, new techniques and procedures have emerged to make
restoration a safe and successful procedure with increasingly
natural effects.

The Use of Opacifiers and Mimicry in Dentistry

According to Felippe et al., opacifiers are used for two main pur-
poses. The first is to camouflage dark axial walls, while the sec-
ond is to imbue the restoration with discreet tones [21].

According to research by Cardoso, opacifying resins have sig-
nificant value and can act as substitutes for thick layers of com-
posite resins when used in thin layers [22]. This conservative
technique, used in direct techniques, not only reduces tooth
wear, but also safeguards the integrity of healthy tooth structure.

In this context, Calixto; Massing stated that obtaining a natu-
ral-looking smile requires in-depth knowledge and proficiency
in the use of opacifying agents [23].

Thus, to achieve natural-looking aesthetics and successful treat-
ment with direct veneers for anterior teeth, it is crucial to have
experience in handling and a comprehensive understanding of
opacifying agents [24].

Therefore, to solve the problem of a tooth with a discolored den-
tal base, the use of opacifiers is suggested. These opacifiers are
usually fluid or regular consistency resins, constructed from di-
methacrylate (BIS-GMA) and usually photocurable (SILVA et
al., 2017). They have the ability to obstruct light transmission
and obscure unwanted shades within the tooth. Despite their
high cost, these resins can replace thick layers of composite res-
in and efficiently hide the discolored background even in thin
layers [25].

Opacifiers are used for concealment, similar to the way mimicry
is used in oral rehabilitation. Both methods are used to hide pros-
thetic components between natural teeth, with opacifiers acting
as camouflage and mimicry, imitating the original teeth [26].

The term “biomimetic” in Biomimetic Dentistry is derived from
the Greek language, where “bios” means “life” and “mime-
tikos” means “imitative”. Its etymology establishes principles
and concepts that prioritize the preservation of natural tooth
structure, including stress reduction and adhesion maximiza-
tion protocols, where modern adhesive systems are used to
maintain the integrity and integrity of dental tissues [12]. The
objective of this approach is to restore tooth function, strength
and aesthetics [27].

Thus, the philosophy of biomimetic dentistry is centered on the
concept of dental restoration through the imitation of natural
processes, using adhesive techniques (GIANNINI et al., 2008).
In this context, LIN et al., elucidate that this approach priori-
tizes the preservation of a greater portion of the tooth structure,
while ensuring strong adhesion and a prolonged service life for
both the tooth and the restoration [18]. As stated by Tekce et al.,
these principles are essential for successful biomimetic dental
procedures [20].

Biomimicry is a field that aims to create artificial materials that
reproduce the natural world through artificial mechanisms. This
is done by examining the structure, formation and functional-
ity of substances and materials produced in biological systems
(POLLI et al., 2014). The fundamental principle of biomimicry
is to restore the full range of functions of dental tissues through
the integration of hard tissues. This process results in functional
tension that ensures that the entire dental crown achieves bio-
logical and esthetic functionality, as explained by [28]. The goal
of biomimetics is to ensure the durability of your restorations,
preserving their anatomy, original structure and any other mod-
ifications.

Case Report

45-year-old female patient came to a private clinic reporting dis-
satisfaction with her dental aesthetics and darkening of her teeth,
leading to dissatisfaction with her smile - figure 1. Upon per-

forming an anamnesis, it was found that the patient, in general,
had good dental health.

During the clinical examination, it was found that tooth 11, the
upper right central incisor, had a darkened substrate, evidencing
the patient's main complaint - darkened tooth in the cervical re-
gion - and a different color between the other teeth, as shown in
figure 1.

Figure 1: Presentation of the patient's initial situation.
Source: own authorship
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A more in-depth analysis revealed the presence of an unsatisfac-
tory and visually unattractive crown due to the darkening caused
by the metal pin in element 11.

Based on the results of the examination, the best treatment to
follow was determined that would produce the desired result
and fit within the patient's budget. Thus, the replacement of the
porcelain crowns and other ceramic laminates was planned and

carried out, with the aim of achieving a harmonious aesthetic
that would effectively restore the patient's smile.

After completing the entire process of anamnesis, analysis and
verification of the best treatment to follow for the patient, the
porcelain crown was removed with a Lite Touch laser — Figure
2. In addition, we reduced the metal pin so that it did not exceed
the limits of the plan.

e = 80

Y LAA0A)
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Figure 2: Presentation of the situation after removal of the porcelain crown with a LiteTouch laser.
Source: own authorship

The metal post was then polished - Figure 3. The metal sub-
strate was then covered with IPS Empress Direct pigment and
Ivoclair Vivadent opacifier in the cervical region - Figure 3.1.

This ensured that the color of the post perfectly matched that of
the resin.

Figure 3 and 3.1: Presentation of the situation after polishing the metal post and Presentation of the situation after coverage with
IPS Empress Direct pigment and Ivoclair Vivadent opacifier
Source: own authorship

In element 11, the metal post was covered after relative isola-
tion, acid etching for 30 seconds on metal with 10% hydrofluoric
acid (Condac 10%, FGM, Joinville, SC, Brazil) and rinsing for
60 seconds, always protecting the neighboring teeth. Applica-
tion of silane (Prosil, FGM, Joinville, SC, Brazil)

The adhesive system (Adper Single Bond 2 - 3M, Sao José do
Rio Preto, SP Brazil) was applied and photoactivated (Valo pho-
topolymerizer) for 20 seconds. Next, the polyester guide (TDV
- Polyethylene terephthalate - Figure 3.2) was previously cut
and placed in position with increments of OA2 opaque resin
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(Z350, 3M ESPE, Sao José do Rio Preto, SP, Brazil), Bl enamel
(Empress direct) and 00 Ultrapak retraction cord - Figure 3.3,
starting the coating, photoactivated for 20 seconds, reproducing
the primary anatomy of the element - Figure 3.4. Under the last
layer, KY water-soluble gel (Semina Industria e Comércio Ltda.,
Sao Paulo, SP, Brazil) was placed to block the oxygen, allowing
complete photopolymerization of the composite resin - Figure 3.5.

The incisal reduction and extension to the palatal surface of the
tooth consisted of removing all excess, maintaining the end in
the shape of a rounded shoulder.
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Figuras 3.2; 3.3; 3.4 e 3.5: confecao da coroa sobre pino em resina composta , com uso da matriz TDV, e preparos coronarios.
Source: own authorship

After the preparations were made for this element, the molding
was performed with the gingival retraction using the number 00
Ultrapak retraction cord.

Once this was done, the preparations and molding to receive the
new ceramic veneers began. Initially, molding was performed
with alginate and the plaster model was made for planning and

diagnostic waxing. Then, the plaster model, already waxed, was
molded with heavy silicone and activator (Optosil® Comfort
Putty, Hanau, Germany) and addition silicone, using the double
molding technique, Figure 4. The silicone guide was placed in
position in the oral cavity to check for correct adaptation and
removal of excess with a 12 C scalpel blade (Solidor, Osasco,
Sé&o Paulo, SP, Brazil) and then removed.

Figure 4: Double molding technique with heavy and addition
silicone
Source: own authorship

Figure 4.1: 3M protemp bisacrylic blench resin, and provision-
als made and installed
Source: own authorship

The provisional was made according to the previous waxing, using the silicone guide (Express™ XT 3M) with 3M protemp bi-

sacrylic blench resin - Figure 4.1.

Figure 5: After the 21-day period
Source: own authorship
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The dental substrate was hybridized and the resin cement was
inserted into the internal surface of the restorations that were po-
sitioned. After careful removal of excess cement using a micro-
brush and dental floss in the interproximal regions of the teeth,
photoactivation was performed with an LED unit (Valo) for 60
seconds on each tooth, 30 on the vestibular surface and 30 on the
palatal surface. Excess cement was removed from the cervical
region with a multi-bladed tip and the cement-ceramic interface

was polished with abrasive tips for composite resin. Also in the
same session, increments of Z-350E nanoparticulate composite
resin were made in the mesial regions of the upper canines, ob-
taining a satisfactory aesthetic result.

The ceramic element was made of lithium disilicate-based glass
ceramic (E.max color BL4) Figure 6.

Figure 6: Ceramic laminate immediately after cementation.
Source: own authorship

Relative isolation was performed using a mouth opener, suc-
tion device and number 00 retraction wires. As a result of this
process, the patient's self-esteem increased and she expressed

immense satisfaction with the new color and shape of her teeth,
compared to the previous work - Figure 7.

Figure 7: final result in comparison before and after..
Source: own authorship

Discussion

In the clinical situation of darkened teeth, the task of hiding the
color is a considerable challenge for any professional. In this
scenario, the most appropriate treatment must be determined
based on a thorough analysis of the patient's dental arch.

Thus, Oliveira et al. states that in order to initiate an appropri-
ate treatment for darkened teeth, there are several reasons that
deserve careful consideration, since, depending on the case, the
results may be unsatisfactory when using composite resin [25].

In this regard, research conducted by Trevisan et al. found that
the use of a conservative and sufficient method of tooth prepa-
ration leads to desirable results [29]. This is due to the fact that
opaque materials have a remarkable ability to increase opacity
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even with minimal layers, thus producing a favorable result with
minimal tooth preparation and adequate contouring of the ve-
neer.

Thus, one of the advantages of this technique is that it allows re-
pairs to be made during the procedure, in addition to controlling
the color and shape. Compared to ceramic veneers, direct com-
posite resin veneers are easier and more effective to produce, as
they do not require any laboratory work. This technique is also
minimally invasive and more conservative, usually performed
in a single session.

In addition, it provides excellent resistance and color stability,
eliminating the need for a temporary during treatment. The final
result is aesthetically pleasing and the cost/benefit ratio is favor-
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able, with a shorter clinical time. It is expected to have a clinical
longevity of approximately 10 years.

According to Mendonga; Reina (2018), the effectiveness of this
technology is based on two fundamental factors: its visual and
operational integration.

According to Cerri et al., these factors are linked to the precise
understanding of the anatomy inherent to the tooth, as well as
the challenge of matching the exact shade of the composite resin
required for a perfect aesthetic restoration [30].

Individuals may question the ability of the human eye to discern
the subtle details of natural teeth during this procedure.

In this regard, Wei Tang (2018) states that it is interesting to
compare visual methods using spectrophotometry to evaluate
the optical amalgam of dental restorations.

Thus, it is noted that despite some initial questions, at the end
of the process, when faced with the final result, patients end up
seeing for themselves that the results were in line with what they
expected or better. Thus, reviving the harmony of their smile and
bringing back their self-esteem [31-42].

Final Considerations

After the study was completed, it was determined that the rec-
ommended course of action, which involved replacing the old
crown with a new metal crown in conjunction with the use of a
metal opacifying post, produced excellent results. This approach
not only restored the patient's oral functionality, but also im-
proved her overall health and aesthetic appearance.

The patient expressed complete satisfaction with the results of
this method, which was also the most practical option given her
financial resources.

As a result, this method has demonstrated its effectiveness and
practicality for dental professionals and their patients. It has a
multitude of advantages, such as the ability to accurately predict
results and reduce expenses.
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