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A B S T R A C T

Background: The aim of this study was to analyze bleaching treatment performed with different products, with
or without the use of Violet LED.
Methods: The color and dental sensitivity of six patients were evaluated as follows: (1)at-home bleaching with
10% Carbamide Peroxide (CP); (2)in-office bleaching with 17.5% Hydrogen Peroxide (HP), and (3)treatment
with a placebo gel. All patients, including patients receiving at-home bleaching, received irradiation with violet
LED in the office. The right hemiarch was protect with silicone. The color was evaluated using Vita Easyshade
digital spectrophotometer and the Vita scale on teeth 13-23. Visual analog scale sensitivity analysis was per-
formed per hemiarch, while the thermal sensation threshold was performed on teeth 11, 13, 21 and 23.
Results: Regarding the color change (ΔE) it can be observed that treatment 1, in which 10%CP was used, pre-
sented the highest values, followed by treatment 2, in which 17.5%HP was used. Regarding sensitivity, only
patients who received 17.5%HP showed moderate sensitivity, and there was no difference between the arches.
The analysis of dental thermal sensation threshold showed that there was more dental sensitization between 7
and 14 days and that the use of violet LED made the teeth more sensitive.
Conclusions: It was concluded that violet LED enhanced the bleaching effect when used with 10%PC gels, and a
discreet effect was seen when used either in conjunction with 17.5%PH or alone. Violet LED had no effect on
pain sensation, but increased the detection threshold of thermal changes in the teeth that were irradiated.

1. Introduction

Teeth whitening is one of the most sought-after treatments in den-
tistry and can yield favorable esthetic benefits at a relatively low cost
using simple techniques. The speed of chromatic alteration is related to
the dose of bleaching agent used in the different protocols adopted by
dental professionals. It is, therefore, considered to be a dose-dependent
treatment, although primarily in its initial phases [1].

Although low peroxide concentrations are extremely effective, it has
been reported that in-office treatments, where highly concentrated
peroxides are used, can result in more intense color changes in the
initial phases of treatment, making it a more preferable technique
among many dental professionals [1–3]. However, this treatment op-
tion is associated with a high occurrence of dental [4,5] and irreversible

damage to pulp in the lower incisors, when performed in vivo [6].
Animal studies have reported the increase in hydrogen peroxide (HP)
concentration and the prolonged activation of CD5-positive cells [7]
and a significant increase in the levels of pain-related neuropeptides
(e.g. substance P and calcitonin gene-related peptide) [8] which has
raised questions in the scientific community about its biological effects
on pulp tissue, as well as its potential to negatively impact patient sa-
tisfaction at the end of treatment.

For this reason, the possibility of bleaching teeth using reduced
peroxide concentrations, or even without them, would obviate the
above-mentioned side effects, thus resulting in a revolutionary para-
digm shift in esthetic dentistry.

In this context, some researchers have proposed the use of violet
light-emitting diode (LED), either in isolation or in conjunction with
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bleaching gels. This portable light source is similar to equipment
usually used in dental offices and emits light at a wavelength of
405–410 nm, coinciding with the absorption peak of chromophore
molecules. This leads to instability and breakdown of these molecules,
resulting in whitening by means of a physical process [9,10]. However,
due to the novelty of the technique, studies are still required to ascer-
tain the impact of violet LED in bleaching treatments, especially con-
sidering that the equipment has already been commercialized [11].

In 2018, Gallinari et al [12] conducted an in vitro analysis of
chromatic alteration imparted by violet LED used in isolation or in
conjunction with bleaching gels of different concentrations. The results
obtained practically rejects the possibility of substituting traditional
peroxide-based treatment with the isolated use of violet LED. However,
under specific experimental conditions, it was found that the use of
violet LED could be advantageous, especially when used in conjunction
with peroxides at concentrations < 17.5%. Although it is yet to be
confirmed, this could be the beginning of an evolution in bleaching
therapy, if significant esthetic results can be achieved with a lower
oxidative stress.

To our knowledge, there is only a single clinical report in the lit-
erature addressing this topic [13]. We hypothesized that a case series,
performed in each hemiarch and using different concentrations of
peroxides, could fill the current knowledge gap and significantly con-
tribute to further advances in this novel chromatic alteration tech-
nology and mitigate postoperative sensitivity.

2. Case Series

Six volunteers of both genders, between 20 and 28 years of age,
were recruited. These patients all desired to whiten their teeth and had
healthy, vital, upper anterior teeth, with no evidence of spontaneous
sensitivity, no history of bleaching treatment, no carious or non-carious
lesions, no systemic conditions, no history of continuous anti-in-
flammatory or analgesic medications, and had healthy oral soft tissues.
The volunteers were informed about the intent to create a photographic
registry of cases and to publish the results in scientific journals. All
patients underwent dental prophylaxis, followed by clinical and
radiographic evaluation using periapical radiography and visual in-
spection.

2.1. Clinical procedures

After the patients recruitment, an impression of the upper arch was
taken using alginate (Jeltrate-Dentsply, Konstanz, Germany), and stone
gypsum models were cast. Following this, whitening trays were fabri-
cated, using acetate plates (1 mm thick), cut 1mm short of the gingival
margin. The trays used to standardize the location of color reading and
tooth sensitivity were fabricated made in a similar manner, however,
the trays were extended beyond the gingival margin to provide stability
to the equipment.

In all treatments exposure to violet LED light, (wavelength
405–410 nm) was performed three times per week with a 48 h interval
between sessions, for 3 weeks, thus totaling 9 irradiation sessions. To
perform the irradiation, cotton rollers were placed in the fornix fundus
of the maxillary and mandibular vestibules and the photoactivated
gingival barrier was applied to any gingival tissue that would be ex-
posed to violet light irradiation. In each session, the light was irradiated
for 20min without interruption, at a distance of 8mm from the dental
structure. It is important to note that in all cases, only the left hemiarch
received such irradiation. To prevent the right hemiarch from being
exposed to this irradiation, a silicone matrix (Express XT Pasta Densa
Soft, 3 M ESPE, Sumaré, SP, Brazil), which blocked the passage of light,
was also fabricated (Fig. 1).

The patients were divided into 3 groups (n=2 per group), ac-
cording to the whitening gel used:

Treatment 1: Two patients whose incisors and canines were

initially of A2 shade received home bleaching in the upper arch with
10% carbamide peroxide gel (Whiteness Perfect, FGM Produtos
Odontológicos, Joinville, SC, Brazil) 4 h daily, for 21 days (Fig. 2).
During this period (21 days), the patients returned to the clinic 3 times
per week, to have their left hemiarch irradiated with violet LED for
20min, without the application of the whitening gel at the same time.

Treatment 2: Two patients with a similar shade of teeth described
above received bleaching treatment of the entire upper arch with 17.5%
HP gel obtained by dilution of the Whiteness HP product (FGM
Produtos Odontológicos, Joinville, SC, Brazil) and placed in contact
with the dental structure for 45min. This dilution consisted of 3 drops
of HP, 3 drops of water and 2 drops of thickener [12]. In this case, the
bleaching treatment was performed separately in each hemiarch. The
irradiation with violet light in the left hemiarch and application of the
bleaching gel were performed simultaneously while protecting the right

Fig. 1. Protection of the soft tissues and the protection of the right hemi-arch to
not receive the irradiation with the violet LED.

Fig. 2. Treatment with 10% CP and violet light (a) Initial clinical appearance,
showing the coloration of the upper incisors and canines. (b) Final clinical
appearance (14 days after completion of bleaching), showing significant chro-
matic alteration, with teeth 13, 12 and 11 presenting shade OM3 and teeth 21,
22 and 23 showing shade B1.
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hemiarch with the silicon matrix. After completion, the procedure was
repeated in the right hemiarch, with the exception of violet light ex-
posure (Fig. 3). The irradiation protocol was the same as previously
mentioned, however in this case the gel was applied simultaneously to
light exposure. The patients received 9 sessions of irradiation with the
violet LED, as previously described, and the LED exposure and gel ap-
plication were done simultaneously.

Treatment 3: The shades of the upper incisors and canines of these
patients were similar to those of the other groups. However, in this case,
the left hemiarches of these patients were irradiated with violet light,
they also received 9 irradiation sessions according to protocol described
above, while the right hemiarch received treatment with placebo gel
(Fig. 4).

3. Methods of analysis of bleaching efficacy and dental sensitivity

3.1. Bleaching efficacy

All trays and guides were evaluated and adjusted for soft tissue
adaptation, extension and compression. The color change and sensi-
tivity analyses were performed according to time point, as shown in
Chart 1 .

The analysis of bleaching efficacy was performed using 2 methods:

3.1.1. Analysis in portable spectrophotometer
Color analysis was performed using a digital spectrophotometer

(Easyshade Advance 4.0, Vident, Brea, CA, USA). This device uses the
CIE L* a * b * color space model, established by the International
Commission of I'Eclairage - CIE (International Commission on Lighting).
The readings were performed on the vestibular surfaces of the upper

central and lateral incisors, and upper canines at pre-established times
(Table 1) and compared with the initial reading by calculating ΔE using
the following equation:

ΔE= [(ΔL*)2+ (Δa*)2+ (Δb*)2]1/2

For this purpose, acetate guides with 8mm-wide perforations were
placed in the central region of the buccal surface of the teeth, aiming to
standardize the point of measurement of the color of each tooth being

Fig. 3. In-office treatment with 17.5% HP (a) Initial clinical appearance in
which the incisors showed shade B2 and the canines showed shade A2 as de-
termined by the Vita scale. (b) Final clinical appearance (14 days after the end
of bleaching), showing a considerable chromatic alteration, with the incisors
showing shade B1 and the canines showing shade A1 as determined by the Vita
scale.

Fig. 4. Treatment with violet light only (a) Initial clinical appearance in which
the incisors had shade A1 and the canines had shade A3 determined using the
Vita scale. (b) Final clinical appearance (14 days after completion of bleaching)
showing B1 shade for tooth 21 and maintenance of initial color on teeth 11 and
13.

Chart 1. Analysis times.

Table 1
Mean values of ΔE obtained in each hemi-arc in the periods analyzed.

T1 T2 T3 T4 T5

PC 10% (at home) No Light 7.17 7.83 11.41 14.45 11.36
Violet 11.98 14.05 1823 17.52 16.79

PH 175% No Light 3.94 6.34 7.54 8.59 8.60
Violet 5.51 8.03 8.99 10.92 10.95

Gel Placebo No Light 1.67 1.66 0.68 0.75 0.86
Violet 2.74 3.34 5.37 4.41 2.88

M.d.O. Gallinari, et al. Photodiagnosis and Photodynamic Therapy 27 (2019) 59–65

61



studied [14].

3.1.2. Visual analysis of color change
For this analysis, the upper and canine central incisors were used,

and the corresponding tooth color on a Vita scale was chosen at each
point of the analysis. Color selection was performed by a research
member who was unaware of the treatment administered to each
hemiarch. Chart 2 illustrates the data and scores obtained after the
various treatments (modified from Machado et al.) [14]. Chromatic
variation was calculated at each time of analysis, with the initial color
of the tooth the comparator. The final score assigned was an average of
the individual scores of the incisors and canines.

3.2. Dental sensitivity

Dental sensitivity was also examined using 2 methods

3.2.1. Spontaneous report analyzed by visual analog scale (VAS)
The visual analog scale (VAS) method of analysis involves of the

patient's self-report of sensitivity. Accordingly, a questionnaire was
administered to the patients in which they reported the occurrence of
sensitivity, along with a visual scale on which they indicated how
sensitive they felt after the bleaching session (Fig. 5). This scale ranges
from 0 to 10 according to intensity, with 0 corresponding to no sensi-
tivity and 10 corresponding to the greatest discomfort the patient could
experience. In addition, the patient was asked where the peak of sen-
sitivity occurred [15,16].

3.2.2. Neuro-sensory analysis of the thermal sensation threshold
Quantification of sensitivity was performed using a thermal sensa-

tion devide (TSA II NeurosensoryAnalyzer, Medoc, Israel) [15,17], to
measure the thermal sensation threshold [18–20]. The intra-oral ther-
mometer of this device was positioned in the flattest region of the labial
surface of the central incisors and canines (13, 11, 21 and 23), and
activated in the "limits" function [15,17,21]. In this configuration, the
central unit of the device generates and transmits decreasing thermal
signals, starting at 36 °C and gradually reduces the temperature at a rate
of 1 °C/s. The patient is asked to stop the stimulus by triggering a
handheld device immediately once they sense a change in temperature.
The test was performed 3 times in each tooth, at each point of analysis,
and an average of the readings was obtained and recorded. The teeth
were greased with a thermo-conductive paste made from silver oxide
(Implastec Thermal Paste, Implastec Eletroquímica Ltda., Votorantim,

São Paulo, Brazil) before the tests were conducted to optimize thermal
conduction. To standardize the sites of analysis, acetate guides with
perforations of 8mm were also used in the region of the central incisors
and canines [15].

4. Results of analysis of bleaching efficacy and dental sensitivity

4.1. Bleaching efficacy

4.1.1. Analysis in portable spectrophotometer
The data reported in Table 1 demonstrate that the most pronounced

color change (ΔE) occurred in peroxide-based treatments, while the
isolated use of violet LED demonstrated highlly discreet action, espe-
cially in the 14-day control. Nevertheless, that the use of light po-
tentiated chromatic alteration in all treatments, emphasizing its asso-
ciation with carbamide peroxide.

When the other axes of the CIE L* a * b * system were analyzed in
detail, it was observed that the use of the violet LED positively influ-
enced higher L* values mainly in the 14- and 21-day periods, reducing
its effect on the control performed 14 days after the end of treatment
(Table 2). The coordinate a* remained unchanged during and after
treatment, demonstrating that both the use of the gels and the violet
LED had no influence (Table 2). In the analysis of the b* coordinate, it
was noted that the effects of dosages tested were enhanced by the use of
violet LED. In other words, the teeth tended to be bluer at the end of the
treatment (Table 2).

4.1.2. Visual analysis of color change
The data reported in Table 3 reveals that all peroxide treatments

resulted in a more pronounced change on the Vita scale compared with
violet LED alone, which had a very little action after the 21 st day of
bleaching treatment, remaining in the controls at 7 and 14 days. It was
also observed that the use of light potentiated the chromatic alteration
in all treatments, emphasizing its association with 10% carbamide
peroxide.

4.2. Dental sensitivity

4.2.1. Spontaneous report analyzed by visual analogue scale (VAS)

In the spontaneous report of the sensitivity, it was possible to verify
that the 2 patients who received 17.5% HP presented moderate sensi-
tivity in the analyses performed at 14 and 21 days after the initiation of

Chart 2. Scores assigned to the color scale
(Vita Zahnfabrik, Bad Säckingen, Germany),
ordered by luminosity.

Fig. 5. Average temperatures (ºC) of cold detection obtained in the canine teeth in each hemiarch (without light and violet light).
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bleaching treatment. The report was generalized, with no influence of
light (Table 4).

4.2.2. Neuro-sensory analysis of the thermal sensation threshold

To analyze the effect of light on sensitivity, data from the central
incisor and canine of each hemiarch were grouped and averaged at each
time of analysis. Thus, in general, it was possible to observe that the
bleaching treatment using traditional techniques altered the threshold
of dental thermal sensation from 10 °C to 15 °C (in T2), while the as-
sociation of violet LED altered the threshold of dental thermal sensation
of teeth of the left hemiarches from 12 °C to 17 °C. This suggests that
during the treatment, the right and left hemiarches may present similar
tendencies in the bleaching effect, which may be confirmed by future
clinical work.

The control analyses (T4 and T5) showed that the thermal sensation
of teeth that received only the bleaching gels were restored, while those
that received violet light remained altered with a tendency toward
decrease in sensation (Fig. 6).

5. Discussion

In most patients, traditional bleaching treatments provide sig-
nificant esthetic improvements; however, they may also generate un-
desirable side effects, especially when using highly concentrated pro-
ducts are used [5,16,22–25].

In this sense, the possibility of altering the color of the teeth without
subjecting patients to the typical side effects of therapies based on to-
pical applications would represent an indisputable advance in esthetic
dentistry, opening the possibility for safer treatments compared with
those currently used [9,10]. The use of violet LED, with or without
bleaching gel, has attracted the attention of dental professionals, al-
though there is little evidence supporting its efficacy [10,13,26].

In the present report, 6 clinical cases were presented, in which the
effects of violet LED with 3 different concentrations of bleaching gels
were analyzed. The protocol consisted of the use of violet LED light as
the sole bleaching agent, used in combination with in-office treatment,
and in association with at-home treatment, all with violet LED irra-
diation for 20min three times per week for 3 weeks. None of the cases,
however, provided sufficient supportive evidence enabling definitive
conclusions regarding the success of the treatment. Nevertheless, a
positive effect was noticed when light was used in conjunction with
peroxides. The most pronounced chromatic changes during the
bleaching process were mainly due to variations in the b* and L* co-
ordinates, which were potentiated as violet ligh [27].

The mechanism of action of this new technology is based on the
emission of light at a wavelength of 405–410 nm, which coincides with
the absorption peak of chromophore molecules, in wich instability and
breakdown could occur, thus resulting in a photolytic effect [9]. In this
context, the molecules would be more receptive to reactions with per-
oxides from the bleaching gels and would be diffused by the dental
tissues [10,12]. Klaric et al. [10] observed the same effect, in which the
association of light positively influenced the bleaching effect achieved
with different concentrations of gels.

The isolated use of violet LED was previously reported by Lago et al.
who indicated, from a single case study in which the shade was altered
from A3 to A1 after 3 irradiation sessions without the use of peroxide,
that treatment using this type of light can be promising. These data
somewhat conflict with those obtained using treatment 3 in the present
study, which adopted a significantly more intense protocol with 9 ra-
diation sessions, and achieved slight alteration by changing the shade of
tooth 21 from A1 to B1. A visual analysis performed using the Vita scale
was confirmed by spectrophotometric analysis, which recorded differ-
ences of 4.69 for ΔE between the hemiarches. These data were slightly
higher than the value of 3.3, which is considered to be the minimum

Table 2
Mean values of ΔE obtained in each hemi-arc in the periods analyzed.

ΔT1 ΔT2 ΔT3 ΔT4 ΔT5

ΔL CP 10% at-home No Light 1.27 2.97 4.53 2.21 2.46
Violet light 1.77 2.23 3.77 2.34 2.53

HP 175% No Light 0.87 1.37 −0.50 2.13 1.90
Violet light 2.97 2.50 1.57 2.60 3.83

Placebo No Light 1.4 0.70 0.10 −0.40 −0.50
Violet light 0.7 1.30 4.20 3.70 1.00

Δa CP 10% at-home No Light −0.87 −0.57 −0.30 −0.34 −0.51
Violet light −0.30 0.03 0.07 −0.4 −0.42

ph 175% No Light −0.70 −0.93 −0.77 −0.97 −0.70
Violet light −0.70 −0.90 −0.77 −0.73 −0.73

violet light No Light 0.10 0.10 0.60 0.40 0.00
Violet light 0.50 0.70 1.00 0.70 0.10

Δb CP 10% at-home No Light −2.47 −1.13 1.40 −0.50 −0.59
Violet light −4.70 −4.23 −3.77 −7.40 −7.61

HP 175% No Light −3.67 −6.10 −7.43 −8.20 −8.10
Violet light −4.47 −7.57 −8.80 −10.47 −10.13

Placebo No Light 0.90 1.50 0.30 0.50 0.50
Violet light 2.60 3.00 −3.20 −2.30 −2.30

Table 3
Mean of the differences of the scores of the Vita scale of the central and canine.

T1 T2 T3 T4 T5

PC 10% No light 0 2 4 4 4
Violet light 0 4 5.5 5.5 5.5

PH 175% No light 0 4 4 4.5 5
Violet 0 4 6 6 6

Gel Placebo No light 0 0 0 0 0
Violet 0 0 1 1 1

Table 4
Analysis of the intensity of spontaneous dental sensitivity obtained using Visual
Analog Scale (VAS) in the different study periods.

Occurrence Intensity

T1 T2 T3 T4 T5

PC 10% No light No 0 0 0 0 0
Violet light No 0 0 0 0 0

PH 175% No light Yes 0 4 8 0 0
Violet Yes 0 4 8 0 0

Placebo No light No 0 0 0 0 0
Violet No 0 0 0 0 0
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value to detect visible difference [27], confirming that the slight dif-
ference found in these clinical cases was, in fact, clear. The difference
between the results reported by Lago and those obtained in this study is
possibly due to the different lighting conditions, the times of analyses
and the initial shade of the teeth.

Regarding chromatic alteration, the difference in the values of b *
obtained after the whitening therapies should be addressed. It was
observed that when the violet LED was used, the values of b * tended to
decrease (reduction in yellow and increase in blue) when compared
with the side that did not receive light irradiation. It is believed that the
light source acts directly on the yellowish enamel and dentin pigments,
promoting the destabilization and breakage of some of the carbon
double bonds present in the chromophores, [9] making the molecules
smaller and lighter and / or more reactive when in contact with the
peroxide. These data, corroborated with the data obtained in the study
by Gallinari et al. [12] which analyzed in vitro the chromatic alteration
imparted by the isolated use of the violet LED, as well as when asso-
ciated with the 175% HP gel. In the experimental conditions it was
verified that the use of violet LED could be advantageous, especially
when associated with the use of peroxides at concentrations < 17.5%.

Regarding sensitivity, it is known that the higher the concentrations
of bleaching gel, the greater and more frequent the painful sensations.
[15,28] In this context, the spontaneous report of sensitivity showed
that the reported discomfort was related to the concentration of per-
oxides used in the different dosages. Thus, only the in-office treatment
using 17.5% HP resulted in spontaneous and generalized reports of
discomfort, regardless of the use of light. This response was probably
related to reversible pulp changes [25,29]. The products from the redox
reaction of these bleaching gels result in reactive oxygen species (ROS)
[2,30,31], which come in contact with the pulp tissue, causing oxida-
tive stress which in turn trigger an inflammatory process. The painful
process occurs by sensitization to nerve fibers, which may be mediated
by the action of inflammation mediators (among others), or by in-
creased intrapulpal pressure due to the inflammatory process [32,33].

As a complementary analysis of dental sensitivity, a Quantitative
Sensory Test was also performed. Similar to the report by Rahal et al. it
was verified that bleaching treatment with peroxides altered the
threshold of dental thermal sensation, with the major changes occurring
in the second and third weeks of treatment (T2 and T3). However, in

the controls performed at 7 and 14 days post-treatment, the irradiated
hemiarches remained sensitized, and a slight tendency to decrease
dental sensitivity was observed on day 14 in the controls. However, the
teeth of patients who underwent conventional treatment, were gradu-
ally restored to their normal state. Although Klaric et al. [26] did not
observe a significant alteration in the intrapulpal temperature of teeth
exposed to this light in their in vitro study, there remains a lack of
literature data regarding the effects of this irradiation on dental tissues,
which may explain the alterations in dental sensitization, because in
general, in light activated tooth bleaching procedures, there is a sig-
nificant concern regarding the heat generated by the light source, wich
may cause pulp irritation or severe damage. For acceleration or more
effective tooth whitening, different light sources may be used, including
violet LED light.

The results of tooth sensitivity obtained on the VAS scale, were
different from those observed in the clinical studies of Mondelli et al.
(2018a, 2018b) [34,35], who observed that the use of light reduced
sensitivity, while in the present analysis the use of LED did not influ-
ence spontaneous reports of pain. Moreover, the analysis of the thermal
sensation threshold showed that the teeth were sensitive even after 14
days after the end of the bleaching treatment. However, in both studies
(Mondelli et al. 2018a, 2018b) [34,35], a hybrid light source was used
only during the bleaching procedure, which was once a week, while in
the present clinical cases, the maximum protocol recommended by the
manufacturer was followed, that is the teeth were irradiated for 3
sessions.

Regarding the efficacy of bleaching, during T2 the results for HP
exhibited their greatest variation, especially when violet LED was used.
This data can be partially corroborated with that of clinical studies by
Mondelli et al. (2018a, 2018b). [34,35] Mondelli et al. observed that
the light source provided a more effective bleaching treatment in a
shorter time. However, they performed bleaching using highly con-
centrated gels, which differed from this study that used gels with 17.5%
hydrogen peroxide or with 10% carbamide peroxide. Even though
different concentrations of gels were used, we agree with Mondelli et al.
[34,35] in reducing the number of clinical sessions, since there was
chromatic stabilization at the 14th day of bleaching treatment. Thus,
reducing the number of clinical sessions during the treatment will en-
hance the bleaching effect with fewer repercussions on pulpal health.

Fig. 6. Visual Analogue Scale used to assess the patient's dental sensitivity.
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Finally, notwithstanding the strict criteria for patient selection and
the several comparisons made of the hemiarches, it is known that case-
series have inherent limitations related to the individual characteristics
of the subjects. Additionally, a small sample size with varying char-
acteristics can generate significant biases in the interpretation of re-
sults. Sample standardization was performed in relation to the health
condition, age and sex of the patient, because these factors may influ-
ence the results of self-reported sensitivity. Previous studies that as-
sessed dental sensitivity through self-reports and questionnaires using
the VAS are in agreement with these results [17].

Although case series can be valuable, caution should be exercised
when interpreting the results of individual. Randomized clinical trials,
therefore, are essential to arrive the conclusive results. Moreover, la-
boratory and animal studies are fundamentally important in validating
methods and verifying possible side effects. In addition, regarding the
reduced time of follow-up, it is believed that this time is sufficient for
rehydration of the teeth, and to monitor the actual effectiveness of the
violet LED [36]. Nevertheless, considering that this new technology has
been commercialized, even with very little information about its effi-
cacy and safety, we believe that our results can contribute to the
knowledge of the potential of this modality in bleaching procedures and
to establish new protocols and levels of safe irradiation to perform
bleaching treatment.

7. Conclusion

Based on data obtained from these clinical cases, there is insufficient
evidence to draw a definitive conclusion regarding the success of
treatment. However, a positive effect was noted when violet LED light
was used in conjunction with peroxides. Furthermore, violet LED light
had no influence on self-reported pain sensation; however, its use
sensitized the front teeth in low temperature situations.
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