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ABSTRACT
The technique of tooth whitening has evolved, with new
techniques brought comfort and perspective to patients,
therefore this study is to evaluate the response of vital teeth
pulp, bleached with the technique in practice in peroxide
concentration 35% hydrogen. We selected patients with
indications for extractions of mandibular central incisors by
orthodontic reasons. In two sessions were applied teeth
bleaching gel for 45 minutes, according to manufacturer's
guidelines. After 1 week, the teeth were extracted. Afterward,
the teeth were placed in a jar with formaldehyde, keeping up
the dehydration and clearing. Later, it was embedded in
paraffin and then cuts and staining of slides. In the vestibular
region, where the bleaching agent was applied there was a
sharp reaction of odontoblasts disorganized, losing their
character and palisade layer juxtaposed. We noted that the
core of odontoblasts are pyknotic. In lingual region where
no bleaching agent was applied, there is the organization of
odontoblasts. Therefore, changes occurred in the tooth-pulp,
but the pulp tissue is compatible with normality.

KEYWORDS: Whitening. Hydrogen peroxide. Dental
pulp.

1. INTRODUCTION

The vital teeth whitening can be performed in a
dental office or at home. In the dental office, the den-
tist applies the whitening gel based on hydrogen per-
oxide in high concentration (15% -40%). The home
whitening is done with the aid of milder bleaching
agents such as carbamide peroxide (10 -% 16%)
equivalent to hydrogen peroxide (3.5-5.5%)1.

The whitening occurs because the tooth structure is
permeable to bleaching agents able of diffusing into
the enamel and dentin oxidation occurring2, consisting
in a chemical process where organic materials are
converted into carbon dioxide and water. The pig-

ments are composed of large amounts of carbon mol-
ecules. These are broken and converted into interme-
diate compounds (smaller carbon chains) that are
whiter. This chemical reaction changes the type,
number and relative position of the atoms that com-
pose these molecules. During the whitening the carbon
chains are transformed into CO2 and H2O, being
gradually released along with the nascent oxygen3.

Currently there is a great quest for the "white
smile", with extensive media coverage and, conse-
quently, an increased interest by patients in relation to
treatment, with the advantage of being a conservative
technique without wear of dental elements4. However,
there is controversy about the biocompatibility relative
to pulp organ5-11.

The realization clinical research using the whiten-
ing gel is important because the bleaching agents can
reach the pulp chamber and cause damage to the cel-
lular membrane, leading to the death of pulp cells by
apoptosis or necrosis in lower incisors, probably due
to minor thickness enamel and dentin10,12. Thus, the
goal of this research was to evaluate the pulpal cyto-
toxicity with the use of hydrogen peroxide whitening
gel to 35% in incisors extracted after 1 week of whit-
ening technique.

2. MATERIAL AND METHODS

Three patients were selected with pre-established
criteria: teeth free of cracks, caries, fractures, devel-
opmental abnormalities and periodontal disease. The
patient was informed about the research procedures
and, after agreeing, signed "Statement of Consent",
authorizing the use of extracted teeth in this study, in
accordance with Resolution No. 196, of October 10,
1996, of the National Board of Health / Ministry of
Health - Brasília / FD. The selected volunteer donors
had indicated for extraction of mandibular central in-
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cisors by orthodontic reason.
The whitening gel technique, has used a gel based

on hydrogen peroxide (H2O2) at 35%, in a dental of-
fice; two clinical whitening sessions and dental ele-
ments extracted one week after the bleaching treat-
ment were performed (Table 1) .

Table 1. The established routine in research

SESSIONS WHITENING

PRODUCT

EXTRACTION

02 - 45 min. Pola Office + (SDI) After 1 week

The bleaching agent used is composed of two at-
tached needles containing hydrogen peroxide and the
other the thickener. The manipulation of whitening gel
followed the manufacturer's instructions. The three
teeth underwent two sessions of office bleaching with
hydrogen peroxide at 35%. Two applications of the
teeth whitening gel were performed for 45 minutes13

at each clinic session of whitening.
At the end of clinic session, the gel was removed

with an endodontic sucking and washed with water/
air using a triple syringe for complete removal of the
gel. After this procedure was applied colorless neutral
fluoride for 10 minutes in order to prevent tooth sensi-
tivity. The interval between bleaching sessions was 7
days. The extractions were performed one week later
under local anesthesia.

After tooth extraction performed by extraction al-
veolar route with forceps, each tooth was kept
wrapped in gauze soaked in 0.9% saline solution, and
the final suture procedures were performed in "X"
external. The patient was monitored by the researcher,
in the healing process, during the period of 45 days
after the surgical procedure. After the extraction of
each dental element, all gingival and periodontal tis-
sue were scraped using a scalpel handle (Golgran, São
Paulo, Brazil) fitted with blade number 12 (Lamedid
and Commercial Services Ltda., Barueri, São Paulo,
Brazil), cleaned with a rubber cup, attached to a hand-
piece (Duratec 23D, Kavo, Germany).

The teeth were immediately placed into individual
vials properly identified solution containing 10% for-
malin buffered at neutral pH during the first 48 hours
and washed in running water for a period of 5 hours to
remove any fixing solution.

After fixation, the specimens were demineralized
in a solution of 4% formaldehyde. After about three
months, it was considered finalized the process of
demineralization. This was controlled as a fine needle
could be introduced into the specimen without any
resistance. At that time, the pieces presented with
rubbery consistency, without the shear blade. Subse-
quently, the teeth were washed with water, dehydrated

in alcohol, diaphanized in xylene and embedded in
paraffin. The orientation at inclusion allowed for tis-
sue sections lengthwise. Once contained, the parts
semi-serial sections were cut with six mm thick, made
in a microtome.

For each specimen studied, took advantage of the
tissue sections with evidence of dental pulp in its long
axis. For each specimen (n = 3), 10 glass slides were
prepared and stained with hematoxylin and eosin (H/
E). Each of them possessed 5 tissue sections. All tissue
sections were microscopically analyzed, tabulated and
subjected to statistical analysis.

In all sections were evaluated by a calibrated ex-
aminer blinded to the groups. Using a light micro-
scope (Diastar, Cambridge Instruments, Buffalo, NY)
adapted to a video camera (DXC-107A/107AP; Sony
Electronics, Tokyo, Japan), 3 linear measurements of
enamel junction / dentin to the pulp chamber were
performed to determining the thickness of dentin (DT
- thickness). The video images were loaded into a
computer and processed using standard software
(Mocha; Jondel Scientific, San Rafael, CA). The
methodology used in this study to measure the DT,
was similar to that previously used to determine the
thickness of the remaining dentin between the cavity
floor and the underlying pulp tissue. The three
measures were made to obtain an average DT of each
tooth. The data on DT were submitted to the nonpar-
ametric Kruskal-Wallis test, complemented by the
Mann-Whitney test with a significance level of 5%
(SPSS, Chicago, IL).

3. RESULTS
Changes in the pulp tissue were observed and ex-

emplified in Figure 1.

Figure 1. Microscopic appearance of the pulp-dentin of a tooth
subjected to treatment with whitening gel complex. A: Overview
(40x magnification); B: (400x magnification), Region Lingual:
organization of odontoblasts; C: (400x magnification), Vestibular
Region: disruption of odontoblasts in relation to the application of
the bleaching agent region, being possible to observe pyknotic
nuclei.
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The analysis showed Lingual Region odontoblasts
found themselves neatly juxtaposed with feature layer
and palisade (Figure 1B). Already in the vestibular
region, there were irregularities in the layer of odon-
toblasts, dentin in the pre-and dentin layer. It was ob-
served that the odontoblasts lost their characteristic
juxtaposed layer and palisade. This made it become a
disorganized reaction and this is shown where the
production of pre-dentin and dentin is decreased (Fig-
ure 1C).

4. DISCUSSION
The bleaching agents act mainly by oxidation of

organic compounds. These agents are highly unstable
and, when in contact with the tissue, release free (es-
pecially nascent oxygen) radicals that oxidize the
pigments1,3,5.

Although tooth enamel is a mineral structure,
studies have reported that both the hydrogen peroxide
and carbamide peroxide penetrates the enamel and
dentin. Subsequently, they enter the pulp chamber at
various rates and widespread amount is dependent on
its concentration, the length of time that the agent is in
contact with the dentin, the presence of cracks or wear
and presence of restorations7,11,15,16.

Other laboratory studies, in vitro and in situ were
performed to evaluate the effects of practice on the
technique of tooth structure, showing that the technique
does not affect tissues and dental structures17. Yet other
studies have shown the diffusion of hydrogen peroxide
(H2O2) for enamel and dentin5 due to its ability to de-
nature proteins and low molecular weight, penetration
is facilitated10 this are thus demonstrated cytopathic
effects in the cells even after single application of this
product in enamel6, or multiple sessions of the appli-
cation11.

In this in vivo study was evaluated the presence of
histological changes in the pulp-dentin complex due to
the use of H2O2 to 35% on the buccal surfaces of the
lower incisors selected as the study of Gökay et al.
(2005)18, but in a research in vitro. Those authors re-
ported in the literature several studies that assessed the
laboratory level different topics related to bleaching
and pulp organ6-11, yet few in vivo studies as performed
in this study. It is especially difficult to find intact teeth
incisors with orthodontic indication for extraction.

The use of bleaching agents causes the rupture of
the protein matrix that occurs by increasing the poros-
ity of the enamel can induce side effects such permea-
bility and dental tissues may lead to post-operative
sensitivity, and also allowing for the promotion of
morphologic changes tissue and in dental structures6,10.

In the lingual region of the teeth receiving the
whitening gel showed normal histological characteris-
tics of the pulp tissue. There were irregularities in the

odontoblasts, dentin and pre-dentine layer in the region
where the whitening gel is applied. In this case, there
was no light activation pulpal temperature changes
occur, when they are associated with the light source;
in other words, enhanced by the bleaching gel appa-
ratus raises the temperature of the bleaching gel and
result in increased temperature intrapulpal, causing
damage to the pulp7. It is noteworthy that the light
source is not responsible for activity whitening
bleaching material, it acts as an accelerator of the re-
action, making the procedure quicker. However, it is
known that even in situations where no light is applied,
the oxidation reaction is usually responsible for the
whitening12.

The Professor Costa’s et al. (2010)6 group evalu-
ated the whitening in a dental office of 6 premolars and
4 incisors, under hydrogen peroxide at 35%, and sub-
sequently analyze the pulp response, using the same
methodology of this study and proved irreversible
changes only in lower incisors, corroborated this result.
The premolars met irregularities in the odontoblast
layer, predentin and dentin but without necrosis. The
root pulp such teeth showed dilation of blood vessels,
and no change was observed in premolars. It was
shown in that research with the thickness of enamel and
dentin is crucial in the occurrence of irreversible pulp
damage. This is the grounds for the selection of the
lower incisors by placing the test the biocompatibility
of the bleaching agent and its effect on pulp level.

The diffusion of bleaching material through enamel
and dentin has been observed in laboratory studies. In
these studies, regardless of the light source used, the
hydrogen peroxide was able to cross the entire thick-
ness of enamel and dentin, reaching the layer of cul-
tured cells and causing reduction in metabolism and
significant morphological changes, this finding is cor-
roborated by other studies7,9,10,11.

The contact time of the bleaching agent to the tooth
surface influences the distribution of the components of
bleaching agent to reach the pulp, the greater the space
time of contact of the whitening gel with the largest
dental element is its penetration, independent of the
concentration of the bleaching gel9, although this study
did not evaluate different concentrations. Finally, it
should be considered that could provide selected pa-
tients anatomical differences between the teeth, varia-
ble in thickness enamel and dentin, as this plays an
important role in protecting the pulp tissue against the
toxic products released by bleaching agents, which
diffuse into the tooth surface.

5. CONCLUSION
Based on the scope of this study we suggest that

tooth bleaching with hydrogen peroxide at 35% may
produce irregularities in the odontoblast layer, preden-
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tin and dentin in incisors, but without necrosis.
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