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Abstract
Introduction: Smile esthetics and the quest for whiter teeth has become a main concern among patients. As a response, dental whitening
techniques and materials have been developed, allowing dentist to offer a safe treatment that responds to patient´s demands. However, there is
no standard consensus regarding the indicated protocol for each patient. The purpose of this article is to present the case of a patient treated with
a combination of in-office and at-home whitening techniques and to clinically evaluate the color change in the patient´s teeth.

Materials and Methods: The bleaching protocol was set to include 2 sessions of in-office whitening (40% hydrogen peroxide), with prior
application of a desensitizing agent (5% potassium nitrate) and a 7-day rest period between appointments, followed by 21 days of at-home
whitening (10% carbamide peroxide).
Results: The applied protocol, resulted in a color change from an initial Vita A3 shade to a final A1 shade after the bleaching protocol, with
no discomfort reported from the patient.

Conclusion: The combination of in-office and at-home whitening techniques, may produce quick, satisfactory and predictable results,
especially when they are used with a desensitizing agent, that reduces patient discomfort, while maintaining the effectiveness of the bleaching
results.
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Introduction
Improvements in dental materials have resulted in the
development of tooth whitening products, that allow dental
practitioners to offer dental bleaching as a safe restorative
and esthetic procedure [1]. Concerns by patients over the
appearance and color of their teeth appears to be a common
and important topic, and in general, dissatisfaction with tooth
color has been associated with an increased desire for esthetic
dental procedures, including tooth whitening [2-4]. There is
a wide variety of over the counter (OTC) products that claim to
have a whitening effect, including toothpastes, strips, gels and
whitening rinses [4], although the safety of this products has
been questioned [1]. Therefore, best results are achieved when
dental bleaching procedures are performed by a dentist [1,5].
Currently, dentists may offer two main types of dental bleaching
techniques: at-home or in-office [3,6,7]. Traditionally, at-home
bleaching has been indicated for whitening of vital teeth, although
some patients reject the daily use of a plastic bleaching tray for
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several days or even weeks; therefore, the in-office bleaching has
been increasingly indicated under the promise to offer immediate
results, and a much-reduced number of applications [3,7].
However, with any of the applied techniques, tooth sensitivity
(TS) remains as one of the main reported side effects of dental
bleaching [1,3,4,6-9]. The mechanism of TS caused by tooth
whitening, may occur in healthy teeth with no other provoking
stimulus, which differs from the mechanisms of other forms of TS,
usually associated with stimulus (cold or tactile) that contact the
surface of exposed dentin. It has been hypothesized that bleaching
associated TS occurs because of the peroxide penetrating the
dental structure, which directly activates a neuronal receptor,
and not because of hydrodynamic effects, that commonly explain
other forms of TS [6]. In addition, morphological alteration of
the enamel surface [4,5,8,10], caused by bleaching agents could
leave the dentin less protected, and more susceptible to sensitivity
inducing stimuli [6]. To address the issue of TS, new dental
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whitening products have attempted to modify its formulations.
Such modifications include decreasing the concentration
of peroxide products, administration of analgesics, and the
application of desensitizing agents, which seem to be effective
options to reduce tooth sensitivity, commonly associated with
dental whitening procedures [6]. The aim of the present paper is
to clinically evaluate the color change in a patient´s teeth, through
the application of a combined bleaching technique
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The active ingredient in most whitening products is hydrogen
peroxide (HP) [1], that is a molecule with low molecular weight,
that allows it to penetrate into dentin and act as a strong oxidizing
agent, releasing oxygen [5]. HP is delivered into de patients mouth
in two main forms: as HP ranging in concentrations from 5 to
35%, most frequently used for in-office whitening or as carbamide
peroxide (CP) in concentrations ranging from 10 to 35% [4,5],
that correspond to approximately 3.5 parts of HP and 6.5 parts
of urea, frequently found in at-home products. Concentration of
HP on at-home whitening products ranges from 3% to 7.5% and
in-office formulations contain 25% to 38% HP [1]. A recent, Metaanalysis evaluating the effectiveness of At-home and In-office
bleaching techniques, failed to identify any differences between
both techniques, regarding effectiveness and risk or intensity of
TS [11], and concluded that studies comparing both techniques
reported similar satisfaction among patients in terms of comfort
and whitening results [11]. Tooth discoloration is produced by the
presence of organic compounds, that accumulate on the dentinal
surface, and contain conjugated double bonds [5], or metal
containing compounds, which are known as chromogens [4]. It
is widely considered that regardless of the present concentration
of HP, it penetrates through the enamel, to reach the dentin, were
it releases reactive oxygen molecules that oxidize the colorconferring compounds by breaking the present double-bonds,
transforming the chromogens, into more polar, lower molecular
weight, color-less compounds [4,5,9,10].
Since TS is commonly associated with dental bleaching
procedures, some authors recommend applying a desensitizing
agent prior to the exposition to the whitening product [6,9].
Based on the theory that whitening associated TS is produced
by a direct excitation of the terminal nerve [6,12], the use of
potassium salts that reduce the excitability of the intradental
nerves have become the main choice for reducing TS [12]. The
most commonly used desensitizing agents are potassium nitrate
(KNO3) and sodium fluoride (NaF) [3,12] and are widely indicated
to treat tooth sensitivity associated with dental whitening. These
agents may be included in the bleaching gel formulation or
applied independently into the patients mouth for a short time
before bleaching is introduced [3,9]. Has been reported, that TS
is significantly higher in patients undergoing in-office whitening,
when desensitizing agents are not applied [3,6,9] and that
application of a desensitizing agent does not reduce the efficacy of
the bleaching products [9,12].
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Figure 1: Initial intraoral photo.

Figure 2: Light curing light confirming white spot depth, excluding
micro abrasion treatment.

Figure 3: Initial color A3 of upper and lower incisors.

Young, non-smoking male patient was dissatisfied with his
smile, mainly because of the dark staining of his teeth. A detailed
clinical examination was performed, where an anamnesis form
was completed to obtain data on the patient’s general health. At the
first visit, an intra-oral examination identified gingival retractions
in the upper and lower premolars (Figure 1). A white spot in the
region of the incisal third of tooth 21 was detected and the light
curing test was performed so that the depth of the lesion could
be seen. As the stain was darkened by blue light, it was decided
not to microabrase since it was not just a superficial stain (Figure
2). In addition, generalized and mild gingivitis was observed,
causing the patient to receive oral hygiene guidelines, and the use
of an extra soft toothbrush was recommended. No caries lesion
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was detected. With this information, the protocol chosen for the
case was office whitening with the desensitizing technique. In the
first whitening session, the patient was submitted to some initial
photographs (T5i, Canon, USA) to record the efficiency and the
result of the whitening treatment, where the initial color of the
VITA scale teeth was verified, being A3 in the incisors upper and
lower (Figure 3), and A3,5 in the upper and lower canines (Figure
4).

desensitizing gel (FGM, Joinville, Santa Catarina, Brazil) in all
the teeth that would receive the whitening treatment (Figure 6).
After the elapsed time, the upper and lower arch were washed.
Immediately after the teeth and gum were blown dry, the Top Dam
light-curing gingival barrier (FGM, Joinville, Santa Catarina, Brazil)
was applied so that the whitening gel did not come into contact
with mucous membranes and soft tissues. The barrier was also
applied over the white spot to protect it from the gel, and it was
hoped that the gel would only reach the tooth enamel and the spot
would stay the same color, giving a final result where the spot was
less evident (Figure 7).

Figure 4: Initial color A3,5 of upper and lower canines.

Figure 7: Gingival barrier confection in gum and white spot.

Figure 5: Full prophylaxis with Robinson and Pumice brush arch.

Figure 8: Application of the whitening gel.

Figure 6: Desenbilizing application for 10 minutes before
bleaching begins.

Next, Robinson Branca brush prophylaxis (MK Life, Porto
Alegre, Rio Grande do Sul, Brazil) and Extra Fine Pumice Stone
(SS White, São Cristóvão, Rio de Janeiro, Brazil) were performed
to remove plaque (Figure 5). To remove the lips and tongue,
an Arcflex retractor (FGM, Joiville, Santa Catarina, Brazil) was
used, followed by a 10-minute application of Desensitize 2%
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The gel chosen for the treatment was HP Whiteness 35%
(FGM, Joiville, Santa Catarina, Brazil), where the manufacturer’s
recommendations were followed, making the ratio of 3 drops
of peroxide to 1 drop of thickener. As was done in the mouth, 4
proportions were made so that the amount of gel was sufficient in
each application (Figure 8). If necessary, neutralize would be used
to counteract any burn injury caused by oxygen peroxide in the
gum or mucosa. A 15-minute application of the gel was made, then
a modified sucker was used to suck up the excess gel and wash
with water from the triple syringe (Figure 9). After this process,
the procedure was repeated in that same session. The whitening
treatment totaled 3 sessions, in each of them 2 applications of
the gel were made. After the office whitening treatment was
completed, it took 7 days for the final color to be taken due to the
subtle color change after remineralization of the enamel. The upper
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and lower incisors were color A3 to A1 of the VITA scale (Figure
10). The upper and lower canines were color A3,5 for color A2 of
VITA scale (Figure 11). The initial and final color change was very
satisfactory, and the result was excellent (Figure 12). The white
spot did not receive any kind of restorative treatment because the
patient did not bother with its presence. After bleaching, the white
spot was less evident on the incisal third.

or a potential combination of both, regarding the number of
applications, product concentration, and therefore, the most
appropriate bleaching protocol, must be determined individually
based on the patient´s oral health, lifestyle and financial status
[13]. Quicker teeth whitening can be achieved through in-office
bleaching, because the products formulations, deliver higher
concentrations of HP than at-home or OTC products. Consequently,
gingival tissues are more prone to irritation in case of contact
[1,8], and need to be protected before the whitening agent is
applied by a barrier made of a light polymerized resin dam, like
Top Dam, Opal Dam or similar [4], and in case there is contact
of the whitening agent with the gingival tissues, it is required to
apply a neutralizing agent. Considering also that the intensity of
TS sensitivity after in-office bleaching is usually moderate, even
though in some and in some cases may be so severe that causes
patients to abandon the procedure, the application protocol of
the in-office bleaching may vary, according to the patient´s needs
and tolerance, and is deeply for the dentist to the manufacturer
indications [11].

Figure 9: Removal of first application of modified suction gel.

Figure 12: Final result of whitening treatment.
Figure 10: Final photo of upper incisors in color A1.

Figure 11: Final color A2 of upper canines.

Discussion
There is no consensual protocol regarding the indicated
protocol to use either at-home or in-office dental whitening,
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On the other side, at-home tooth bleaching, using carbamide
peroxide containing materials has become very popular, and
remains a common choice among patients, due to the low
concentration of released hydrogen peroxide, which clinically
translates in fewer and milder cases of dental sensitivity from
the treatment [14]. In the presented case, patient´s conditions
and tolerance to side effects, and due to no reported discomfort,
a second application of in-office whitening agent, was made
after a 7-days resting time, based on reports of reluctance about
applying in-office bleaching agents during consecutive days [15].
Yet, it is important to remark, that even tough in both sessions
a desensitizing agent was applied before the bleaching product,
the patient reported discomfort after the second session of inoffice whitening, and therefore it was decided to apply 3 week
of at-home dental whitening as a complementary treatment,
looking to achieve the patient´s desired results. Considering the
attained clinical success of the protocol, it was observed that both
techniques have particularities, and when combined, they may
offer satisfying results [16], with little to minimal discomfort for
the patient [17].
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Conclusion
Dentist supervised tooth whitening is a simple, safe and
conservative procedure that may allow to fulfill patient´s esthetic
requirements at a relatively low cost and short time. However, there
is no consensus about the best protocol to be applied, therefore, a
proper and profound diagnosis is necessary to determine the best
protocol to be applied, reducing the risk or intensity of associated
side effects. The combination of in-office and at-home whitening
techniques and products allows the dentist to offer their patients
quick, satisfactory and predictable results, especially when they
are associated with the use of a desensitizing agent, that reduces
patient discomfort, while maintaining the effectiveness of the
bleaching results.
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