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Abstract

To reduce bleaching side effects, the use of low concentrations of Hydrogen Peroxide (HP)
agents associated with hybrid light (violet LED/Diode Laser) has gained interest.

Case report: The aim of this report is to describe a case of a 16-year-old patient that presented
a complaint related to the color of his teeth and a maxillary midline diastema. In-office bleaching
with 6% HP associated with hybrid light (violet LED/Diode Laser) was performed. The bleaching gel
was applied once on the teeth and light-activated for 1 minute (15 times) followed by 1min intervals
(15 times) with a total bleaching time of 30 minutes. After the bleaching procedure, the teeth were
polished and the desensitizer was applied for 4 minutes. Two bleaching sessions were performed
at a 1-week interval. The diastema was closed with direct resin composite restorations without any
tooth preparation. The conventional 3-step bonding agent was used and A1 dentin shade and B1
enamel shade were used followed by polishing discs. At 3-year recall, discoloration and fractures
were not found on the the teeth or restorations and patient was completely satisfied.

Conclusion: the conservative and safe option of bleaching with a low-concentrated HP gel
associated with violet LED light is an interesting option for young patients and presents longevity
over time.
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The demand for aesthetic procedures in Dentistry
is increasing since white and well-aligned teeth play an
important role in a better overall facial appearance [1]. In this
context, dental bleaching consists of a popular, effective and
conservative treatment [2,3]. Hydrogen Peroxide (HP) is the
most commonly used bleaching agent and is manufactured
in concentrations ranging from 3% to 40% [4,5]. There are
several protocols available for in-office bleaching: applying
only peroxide bleaching gels; bleaching using only violet
LED light or bleaching using HP gel associated with a light
source [6,7]. The technique that uses only the bleaching gel is
the most widely used because of the satisfactory results and
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no need of buying de light source equipment, which results
in less treatment cost [8]. In this modality, the professional
usually applies highly concentrated peroxide bleaching gel for
a time ranging from 30 to 60 minutes [2,9] but is necessary
two appointments at the least to obtain the dental bleaching.

Although high concentrations of HP in the whitening
gel result in a faster bleaching outcome [4,10], the risk for
postoperative sensitivity increases with concentration, once
dental sensitivity is related to the diffusion of free radicals
through enamel and dentin [3,11]. In addition, higher peroxide
concentrations have been related to greater enamel surface
alterations and cell damage [12,13].
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For these reasons, new products and technologies
have been developed for in-office dental bleaching. Recent
protocols using low-concentrated peroxide bleaching gels
have gained interest [14,15]. According to the Guide of
the European Community [16], only bleaching products
containing concentrations of >0.1 to 6% of HP present or
released are considered safe for the patients. Keeping this
context in mind, in order to maintain the whitening effect
of highly concentrated bleaching gels and increase the
safety of bleaching treatment, manufacturers proposed the
incorporation of nanoparticles of titanium dioxide doped with
nitrogen (TiO_N) photo-catalyst into lower concentrations of
HP (3.5% - 6%) [17,18]. Researchers [19,20] demonstrated
the effectiveness of 6% HP with nitrogen-doped titanium
dioxide light-activated bleaching agent in clinical studies,
with no difference in subjective color evaluations between
6% and 35% HP gels. The catalytic activity occurs when the
TiO_N nanoparticles are exposed to wavelengths < 535 nm
[20]; enhancing the generation of reactive oxygen species
and improving the efficacy of bleaching gel [19,21]. The
incorporation of catalytic nanoparticles allows 6%HP to still
be effective with a reduced risk of sensitivity [20,22].

When considering a young patient, the use of a low-
concentrated hydrogen peroxide agent seems to be an
interesting option. The aim of this study is to illustrate a case
report of effectiveness, longevity and color stability after 3
years of in-office bleaching with 6% HP gel doped with TiO_N,
photocatalyzed with hybrid light (Violet LED/Diode laser) and
diastema closure with direct resin composite in a 16-year-old
patient.

Case report

A 16-year-old male patient was referred to the dental clinic
of Bauru School of Dentistry (Bauru, SP, Brazil) with the aim
of bleaching teeth and closing the midline diastema (Figure 1).
The intraoral examination revealed that the diastema was
due to the high labial frenal attachment. In addition to the
labial frenectomy surgery, different treatment options were
discussed to close the diastema. As the patient was only
16-year-old and had never been submitted to a bleaching
procedure before, it was chosen the protocol of in-office
bleaching with 6% HP gel doped with TiO_N (Nano white 6%,
DMC Equipamentos Ltda, Sdo Carlos, SP, Brazil) associated
with hybrid light (violet LED/Diode Laser) (Whitening Lase
Premium, DMC Equipamentos Ltda., Sdo Carlos, SP, Brazil)
before the restorative procedure of diastema closure. The
choice of direct composite restoration technique was because
of the need for the preparation of intact tooth surfaces.

The initial teeth shade A2 was determined using a classic
shade guide (VITA, Bad Sackingen, Germany) (Figure 2).

Before the bleaching gel application, a prophylaxis
procedure was done with pumice and the soft tissues were
protected with a polymeric barrier (DMC Equipamentos
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Ltda., Sdo Carlos, SP, Brazil). The bleaching protocol using 6%
HP gel (Nano White, DMC Equipamentos Ltda., Sdo Carlos,
SP, Brazil) photocatalized with a hybrid light (violet LED/
Diode Laser) (Whitening Lase Premium, DMC Equipamentos
Ltda., Sdo Carlos, SP, Brazil) was performed following the
manufacturer’s instruction.

The bleaching gel was applied only one time onto the
buccal surfaces of the isolated teeth and light-activated for
1 minute followed by 1min intervals without light until the
completion of 15 light activations and 15 intervals with a total
bleaching time of 30 minutes (Figure 3).

Figure 1: Initial aspect of the teeth.

Figure 2: Initial color evaluation using VITA Classical Shade guide (A2).

Figure 3: The 6% hydrogen peroxide gel on the tooth surface.
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After the bleaching procedure, the teeth were then polished
for the 20s with a wet felt disc impregnated for polishing (DMC
Equipamentos Ltda., Sdo Carlos, SP, Brazil) followed by the
application of a desensitizer (Nano White, DMC Equipamentos
Ltda., Sdo Carlos, SP, Brazil) for 4 min. Two bleaching sessions
were made at 1-week intervals without any tooth sensitivity.
After 1 week of the second session, the patient was satisfied
with the final color A1l (Figure 4), and the labial frenectomy
surgery was made (Figure 5).

The diastema closure with direct resin composite
restoration was performed 15 days after labial frenectomy.
A resin shade test was done on the buccal surface of the
maxillary incisor and the resins chosen for the restorative
procedure were A1l for the dentin layer and B1 for the enamel
layer (Vittra APS, FGM, Joinville, SC, Brazil). Then, all maxillary
incisors were isolated with a rubber dam (Figure 6).

There was no teeth preparation before the restorative
procedure. A 37% phosphoric acid (Condac, FGM, Joinville, SC,
Brazil) was applied for 30 seconds on the mesial surface of
the first teeth to be restored, while the adjacent incisor was
covered with a Teflon band. After it was rinsed and dried for
the same time, the bond of the conventional 3-step bonding
agent (Scotch Bond Multi-Purpose Plus, 3M ESPE, St. Paul, MN,
USA) was applied and polymerized for 30 seconds (Figure 7).
After the first teeth (11) were restored (Figure 8), the same
steps for hybridization were performed to restore the other
incisor (21).

After the diastema was closed (Figure 9), the restorations
were flattened with abrasive discs (Soflex, 3M ESPE, St. Paul,
MN, USA) and polished with silicone points (Enhance, Dentsply
Sirona, Charlotte, NC, EUA) followed by the felt disc with a
diamond polishing paste (Diamond Excel, FGM, Joinville, SC,
Brazil) (Figure 10).

At the follow-up three years later, no discolorations or
fractures were detected on the teeth and restorations and the
patient was completely satisfied (Figures 11 and 12). Despite
the color stability was maintained after 3-year follow-up,
the proservation indicated the need for anatomy repair and
repolishing of the restorations.

Figure 4: Final color evaluation using VITA Classical Shade guide (A1).

Figure 5: Immediate postoperative view after labial frenectomy surgery.

Figure 6: Maxillary incisors isolated with a rubber dam.

Figure 7: Hybridization of the enamel.
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Figure 8: First teeth (11) restored.
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Figure 9: The view of diastema closed before polishing.

Figure 10: The view of diastema closed after polishing.

Figure 11: The view of restoration at 3-year recall.

Figure 12: The view of the smile at 3-year recall.
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Discussion

With the aim to reduce tooth sensitivity while maintaining
whitening efficacy, the incorporation of a titanium dioxide
doped with nitrogen (TIO_N) photo-catalyst into lower
concentrations of HP (3.5% - 6%) was proposed [21,23]. In
the present case report, the 6% HP gel with TIO_N associated
with hybrid light (violet LED/Diode Laser) successfully
whitened teeth (from A2 to Al of the VITA classical shade
scale) and the patient did not report any sensitivity during or
after the treatment.

Studies [24,25] reported that the use of a violet LED light
system associated with low-concentrated bleaching agents
is a good option to fulfill the rising demand for aesthetics,
promoting efficient tooth bleaching without side effects
during and post-treatment, suggesting that the use of low-
concentrated HP bleaching agents should be the first choice
for in-office bleaching [14,26]. Fernandez, et al. [19] (2017)
and Vildosola, et al. [20] (2017) reported that the 6% HP
bleaching was effective and remained effective at nine months
and 1-year recall, respectively. These studies also reported
that patients were satisfied with the bleaching procedure and
it had a positive impact on esthetic perception and a positive
psychosocial impact at the nine-month recall. The result of the
present report showed that the bleaching efficacy was stable
at a 3-year recall.

For the diastema closure, as it has many different
etiologies such as genetics factors, hypertrophic labial frenum
and its insertion, oral habits, anterior traumatic bite and
abnormalities in the number or size of teeth [27], an accurate
diagnosis of the etiology of the maxillary midline diastema
is the key to an effective treatment [28]. In this case, the
patient presented a high labial frenal attachment and a labial
frenectomy was done before the restoration treatment.

The direct resin composite restoration was chosen to close
the diastema between 11 and 21 teeth because the patient was
young and this procedure is considered effective, conservative,
and predictive and there is no need for cavity preparation
[1,29]. In addition, it allows the patient to obtain the result at
only one appointment, requiring a shorter treatment time and
a relatively lower cost. Another advantage of resin composite
restorations is the possibility of repairing small failures
[29,30]. Partial restoration durability, color matching with the
natural tooth color and marginal adaptation are important
points to consider at follow-up [31,32]. In the present study,
the restoration remained stable over time and the patient was
satisfied at the 3-year follow-up.

Conclusion

Bleaching with a low-concentrated HP gel (6% H,0,)
associated with hybrid light (violet LED/Diode Laser) was
effective and the result remained stable over 3 years. Also,
the resin composite used for diastema closure was stable over
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time, the shine was obtained by polishing and the color was
maintained. At the 3-year follow-up, there were no differences
between the resin and teeth and no discolorations or fractures
were detected. The patient was completely satisfied. So, the
bleaching protocol using low concentrations of HP associated
with hybrid light is an interesting option for a young patient,
once it is conservative, safe and presents longevity over time.

Ethical considerations

The present study was approved by the Ethics Committee

in Research of the Bauru School of Dentistry, University of
S3do Paulo (process n. 68666822.0.0000.5417) and the patient
signed the free and informed consent form.
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