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Abstract:
Tooth bleaching is one of the most popular cosmetic dental procedures opted by the patients who

desire pleasing smile. It is the simplest, least invasive means available to lighten discolored vital
teeth. A number of desensitizing agents have been tried in an attempt to counteract bleaching-
related sensitivity. This study was done to compare the effect of two different desensitizing agents
for controlling post operative sensitivity after power bleach procedure. Sixty volunteers with mild
to moderate dental fluorosis in maxillary anterior teeth, who fulfilled the inclusion and exclusion
criteria, were randomly selected for this study. After the bleaching procedurea demo was given to
the patient while application of desensitising gel and was instructed to use the gel for 14 days.All
the patients were recalled at an interval of 1% day, 3" day, 5" day, 7 day, and on 14™ day to record
the post operative sensitivity after power bleach procedure. The observations were analyzed using
one way analysis of variance (ANOVA), Tukeys post hoc test. On the basis of VAS results, all the
groups showed post operative sensitivity of varied intensity at different intervals. NCCP showed
less sensitivity followed by CPP-ACP and Control group.

Keywords: Power Bleaching, Post operative sensitivity, Nano Crystallized Calcium Phosphate,
Casein Phosphopeptide-Amorphous Calcium Phosphate
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Introduction:

Dentin hypersensitivity (DH) is characterized
by short or transient sharp pain arising from
exposed dentin in response to an array of
stimuli—such as thermal, mechanical,
osmotic, or chemical substances. [!! The main
predisposing factor to Dentin hypersensitivity
is exposure of dentin, as a result of loss of
enamel and/ or gingival recession. Sensitivity
resulting from bleaching is seen most
frequently in vital teeth. Various desensitizing
agents are been used to decrease the incidence

of post operative sensitivity, namely
5%Potassium Nitrate, 0.454%Fluoride,
10%Casein Phosphopeptide-Amorphous

Calcium Phosphate, Varnishes, Novamin Bl
and these are available in the form of cream,
paste, varnish and gel.

Nano Crystallized Calcium Phosphate (NCCP)
is a desensitising and demineralizing agent. It
contains fluoride and potassium nitrate. Since
it's nanometric, the hydroxyapatite penetrates a
lot of simply within the dentinal tubules and
small fissures in enamel, promoting a high-
quality seal of the tubules and small fissures,
and restores the microstructure of tooth and its
chemical composition too.

Casein Phosphopeptide-Amorphous Calcium
Phosphate (CPP-ACP) found in cow's milkand
it is a derivative of milk protein casein. This
reduces the teeth sensitivity by binding to the
protein and by the deposition of calcium and
phosphate ions that block the dentinal tubules.
The purpose of the present study was to assess
the efficacy of two different desensitizing
agents namely NCCP and CPP-ACP on post
operative sensitivity after an in-office vital
tooth power bleaching in persons diagnosed
with mild to moderate dental fluorosis.

Aim of Study

To compare the effect of two different
desensitizing agents namely NCCP and CPP-
ACP for controlling post operative sensitivity
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after an in-office vital tooth power bleach
procedure.

Patients and Methods
Methodology:
Patient Selection Criteria:

A total of 60 healthy patients irrespective of
sex were enrolled in the study. The subjects
were selected based on inclusion and exclusion
criteria from the regular pool of patients
visiting the Department of Conservative
Dentistry Endodontics, Government Dental
College & Hospital, Hyderabad, Telangana.

The inclusion included the
following:

criteria

» Age group individuals — 20-35 years

* Maxillary anterior teeth

* Deans Indices - Mild to Moderate Dental
Fluorosis

* No restorations or carious lesions on the
anterior teeth.

* No history of tooth sensitivity

* Positive response on cold testing with
Ethyl Chloride spray and Electric pulp
testing

* No use of a desensitising agent or
desensitising toothpaste from past six
months.

The Exclusion
following:

criteria included the

* Gingivitis and Recession

* Wasting diseases like Attrition, Abrasion,
Erosion and Abfraction

* Non vital tooth

* Previous Bleaching procedures

* Fracture tooth

Informed consent was taken from the patients.
Complete oral prophylaxis was done two
weeks before the tooth bleaching appointment.
After isolation with light cure gingival barrier,
35% hydrogen peroxide was applied on upper
anterior teeth to be bleached. Tooth surface
was exposed for 15 minutes using ¢ bright
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accelerator unit. At the end of recommended
time bleaching agent was removed and the
procedure was repeated twice. Light cure
gingival barrier was removed and tooth was
rinsed thoroughly.

Grouping was done as follows-

Group 1I- Control Without
Desensitizing Agent
Group II- Gel with NCCP

Group III- Gel with CPP-ACP

A demo was given to the patient while
application of desensitising gel, the gel
assigned for each patient was applied directly
on the labial surface of each tooth and left
undisturbed for three minutes. The score was

group —

8.8
8.6
8.4

8.2
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not recorded on the day of procedure i.e., Day
0.All the patients were recalled at an interval of
15t day, 3" day, 5" day, 7" day, and on 14" day
to record the post operative sensitivity after
power bleach procedure.

The observations were analyzed using one way
analysis of variance (ANOVA), Tukeys post
hoc test.

Results

After power bleaching, post operative
sensitivity was assessed at intervals of day 1,
day 3, day5, day 7 and day 14.Patient’s were
handed out VAS charts and were asked to mark
a score correlating to their post operative
sensitivity.

8.85
8.65
. .

Mean VAS score

m Group I(With out Gel) m Group II(With Nano P) m Group Ill(With CPP-ACP)

GRAPH I: Comparison of VAS scores on day 1 of three groups

On day 1

There was no statistically significant difference between the groups
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7.1
6.2
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B Group I(With out Gel) m Group II(With Nano P) B Group IlI(With CPP-ACP)

GRAPH II: Comparison of VAS scores on day 3 of three groups
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On day 3
Group I had shown higher VAS score when compared to group II & Group III.
Group II had shown lower VAS score when compared to group III.
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GRAPH III: Comparison of VAS scores on day 5 of three groups

On day 5
Group I had shown higher VAS score when compared to group II.
Group I had no statistical significant difference when compared to group III.
Group II had shown lower VAS score when compared to group III.
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GRAPH IV: Comparison of VAS scores on day 7 of three groups

On day 7
Group I had shown higher VAS score when compared to group II.
Group I had no statistical significant difference when compared to group III.
Group II had shown lower VAS score when compared to group III.
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B Group |(With out Gel) ™ Group II(With Nano P) ® Group Ill(With CPP-ACP)

GRAPH V: Comparison of VAS scores on day 14 of three groups

On day 14

There was no statistically significant difference between the groups.
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Group I had significantly highest mean sensitivity score than group II & group III at all intervals.
Group III also had significantly lower mean pain score than group I and higher than group II.
Least amount of mean pain scores were recorded in group II at all intervals.

Discussion

Tooth discoloration is commonly associated
with clinical and esthetics which is of great
concern and it may be intrinsic or extrinsic in
nature. Tooth discoloration that occur due to
dental fluorosis is a developmental disturbance
of enamel caused by excessive exposure to
high concentrations of fluoride (>1-2 PPM)

during tooth development. Several methods are
employed to treat the discolored teeth such as
bleaching, micro abrasion; macro abrasion;
and restorative procedures such as porcelain
veneers, crowns, or composite
bonding.?ITooth bleaching is one of the most
popular esthetic dental procedures for patients
who desire pleasing smile.!
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Materials, generally used for in-office vital
tooth bleaching are hydrogen peroxide and
carbamide  peroxide.¥!  Among  which
Hydrogen peroxide is the most commonly used
bleaching agent for in-office vital tooth
bleaching in a range from 25% to 38%.!°]

Power bleaching uses light energy which is
intended to accelerate the process of bleaching
in a dental office. It is usually so rapid that
visible results are observed even after a single
visit which can be used to motivate the patient
to continue treatment. Due to increased
activation of a bleaching agent by the thermo
catalytic technique there has been a deleterious
effect on the tooth structure. [’ Among which
tooth bleaching sensitivity is the most frequent
condition seen in vital tooth bleaching, [
which occurs as a generalized hypersensitivity
but as a spontaneous, sharp, shooting or
tingling pain limited to one or a few teeth.

Tooth sensitivity (TS) probably occurred due
to a high concentration of the bleaching gel and
the longer duration (35% HP, for 45 minutes).
Another fact that contributed to the increase in
TS during the in-office bleaching procedure
was the application of light and heat sources,
which led to higher pulpal temperature. 8]

TS is a temporary side effect that disappears
after four days of treatment in most patients,

but in some cases can persist for up to 10 days.
[9]

In the present clinical study, discolored
maxillary anterior teeth were bleached with
35% HP with three applications for 15 min
each in single visit, according to the method
used by Reis et al,l'”'who observed a better
bleaching efficacy when compared with the
single 45-min bleaching time. At first glance,
multiple bleaching sessions of a single 15-
minute application have the problem of
increasing the bleaching costs, but this
drawback may be outweighed by the reduction
in the damage produced in the pulp tissue 1!
and the reduction in the risk and intensity of TS
that arises from this shorter clinical protocol. In
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addition, a protocol comprising multiple
bleaching sessions of a single 15-minute
application may play an important role in pulp-
dentin stimulation and healing. (1%

In the current study, patients reported low
gingival irritation probably because it was
possible to carefully control contact of the
bleaching gel with the gingival margin by
using light-cured gingival dams. Top dam was
used to isolate the gingival tissues, which is a
light-curing resin, which replaces the rubber
dam (complete isolation) in some cases where
relative gum isolation is sufficient. It is the best
gingival barrier due to its excellent sealing
power, providing easy removal without
irritating the gingival tissues.

The bleaching gel used in the present study is
Whiteness HP Maxx is a 35% HP whitening
gel, Presented in two phases, peroxide and
thickener. It is a product with high bleaching
power which can be activated by light or heat
(laser, light curing unit, plasma lamps, etc) as
well without external auxiliary source ( in this
case, the period of gel application is longer).
When irradiated with light it converts the light
into thermal energy, which accelerates the
peroxide process penetration in the dental
structure. This accelerates the whitening
process. To aid in bleaching process, the
product contains a group of special dyes which
acts as an absorbent barrier also serving as time
indicators (its color alters from intense red to
bluish green at the end of the process).
Additionally to the tints, the product contains
an inorganic load that acts as a barrier and
collector of heat waves. The product which is
recently manipulated presents a red coloration
which changes to green after a certain period.
This color transition process usually takes from
6- 10 minutes with light and heat application
and up to 15 minutes without such application.
For this reason, it is recommended regardless
of whether or not the light, allow the product to
act for 15 minutes.
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The light source used in this study is C
BRIGHT Teeth Whitening accelerator unitto
activate the action of the bleaching gel (35%
HP), uses a strong LED light with a specific
wavelength  (between  420-490nm) and
intensity > 6000 mW/cm2 which is of high
intensity. The use of high-intensity light is to
increase the temperature of hydrogen peroxide
and to accelerate the rate of bleaching.

The light source used in this study is made of a
matrix of LEDs. Although the temperature
increase was not measured, one can suppose
depending on previous studies that the LED
source produces the less thermal insult during
the light activation process;!!3 this light source
was used in the present study for this reason.

Luk et al® reported that color change were
significantly affected by inter action of the
bleaching and light variables, and the
application of light significantly improved the
whitening efficacy of same bleaching
materials. In a study of Browning and
Swift!!* of power bleaching it was stated that
light sources used in tooth whitening do not
generate sufficient heat to damage teeth. They
concluded that high concentrations of
chemicals are responsible for faster whitening
and that light sources are therefore superfluous
in the whitening process. He et al'®) reported
that a LA system produced better immediate
bleaching effects than a non-light system with
lower concentrations of HP. When high
concentrations of HP (25-35%) were
employed, there was no difference in the
immediate bleaching effect or short-term
bleaching effect between the LA system and
the non-light system.

The bleaching gel applied on the tooth surface
for 15 minutes and same protocol was followed
twice, three gel applications during an
appointment can promote the desired results in
a single session, after completion of treatment
60 patients were divided into 3 groups 20
patients in each group-Without desensitizing
agent, With NCCP, With CPP-ACP.A pea-
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sized(250mg) amount of the assigned
desensitizing agent was applied on the labial
surface of each tooth and left undisturbed for
3minutes.Each patient was given the assigned
gel in an unmarked syringe and was instructed
to use the agent in a similar manner twice daily
for 14 days.

In this study, post bleaching sensitivity was
recorded using VAS. Post bleaching sensitivity
was evaluated by relying on patient’s response
to pain. A VAS chart was employed for
measuring the sensitivity. On the recall visit
patients were handed out these charts and were
asked to mark a score correlating to their post
operative sensitivity. TS were recorded using
the following criteria: no sensitivity, mild,
moderate and severe, to simplify the
evaluation. The VAS is a horizontal line
containing 10 numbers from 0 to 10; zero
indicates no sensitivity and 10 indicate the
worst sensitivity. Patients are asked to rate their
sensitivity along the line that best represents
the intensity of their pain. The intensity results
were categorized according to the following
scale: Score 0 —no sensitivity; Score 1-3 - mild;
Score 4-6 - moderate; Score 7-10 - severe;

These scores were marked at an interval of 1%
day, 3" day, 5" day, 7" day, and on 14" day to
record the post operative sensitivity after
power bleach procedure.

The VAS 1is more sensitive than other
measures, especially those with a limited
number of response categories. This different
from the study by Zekonis and others,!'] in
which the assessment was done in five
categories: none, slight, moderate,
considerable and severe.

Rapid lightening of tooth shade is the main
benefit of in office tooth bleaching, but
sometimes, transient and intolerable sensitivity
can be a drawback associated with this
treatment. To overcome this drawback,
different desensitizing agents are used in an
attempt to prevent, or at least reduce, the
intensity of sensitivity to an acceptable level
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for patients. [Desensitizing agents may
interfere with the penetration of oxidizing
molecule during bleaching procedure as it is a
remineralizing agent. Hence, the application of
desensitizing agents is considered after the
bleaching procedure.

The results of the present study showed that-
Without desensitizing gel (control group) had
significantly highest mean sensitivity score
than NCCP group and CPP-ACP group at all
intervals.

CPP-ACP group also had significantly lower
mean pain score than without gel group and
higher than NCCP group.

Least amount of mean pain scores were
recorded in NCCP group at all intervals.

The difference in the incidence of pain in the
current study is also in agreement with the
study, where placebo group showed more
incidence of post bleaching TS than CPP-ACP
group. 8

In NCCP group least amount of sensitivity
scores were recorded, this 1is because
Desensibilize Nano P is desensitizing and
remineralizing agent based on the technology
of  nanostructured calcium  phosphate,
organized in crystalline form of hydroxyapatite
— a mineral that is part of the dental structure.
In addition to presenting chemical and
structural characteristics similar to those of
natural hydroxyapatite, the small diameter of
its particles and its morphology increase its
surface area, its capacity for hydration and
wettability, and its solubility, allowing it to
release calcium and phosphate ions to the oral
cavity at suitable concentrations and speeds.
The effectiveness of the paste is based on its
capability to provide ions of calcium,
phosphate, and fluoride to the demineralized
surface of the tooth, which can be rearranged
in the form of hydroxyapatite, fluorapatite, or
calcium fluoride, with acid resistance similar to
that of the natural tooth. In addition to
remineralization, the desensitizing effect is
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based in the capacity that the hydroxyapatite
layer has to occlude the dentinal tubules, as
well as the effect of depolarizing nerve fibers
due to the potassium nitrate. Basic
composition: Active ingredients: Nanometer-
sized calcium phosphates (in the form of
hydroxyapatite), calcium fluoride, and
potassium  nitrate. Inactive ingredients:
Distilled  water, surfactant, thickener,
flavouring, sweetener and preservatives.
Desensitizing components are fluoride and
potassium nitrate in its composition.

There are two mechanisms of action: It
contains 9000 PPM of fluoride which inhibits
the cariogenic activity of the bacteria, prevents
demineralization, and enables desensitisation.
The presence of 5% potassium nitrate enables
desensitisation through depolarization of the
nerve fibers. Since it's nanometric, the
hydroxyapatite penetrates a lot of simply
within the dentinal tubules and small fissures
in enamel, promoting a high- quality seal of the
tubules and small fissures, and restores the
microstructure of tooth and its chemical
composition too.Fluoride application has also
been traditionally used to manage sensitivity,
and it is thought to act as tubule blocker to
control pulpal fluid flow. The primary
mechanism of action of fluoride is the
occlusion of dentinal tubules or an increase in
enamel hardness. H?'The small particle size
also contributes to a greater penetration of the
product into the tubules and the microfissures
on the enamel, which, in combination with its
high resistance to dissolution and the similarity
of this hydroxyapatite with what is available in
the natural tooth; they enhance its desensitizing
and remineralising action, providing longevity
to the treatment.

Over the years, Potassium nitrate (KNO3) is
used as the desensitizing agent to manage TS,
with varying reported success.?Y’/KNO3 has a
calming effect on the nerve by preventing the
nerve from repolarising after it has depolarized
in a pain cycle. Potassium ions act directly on
intradental nerves by raising extracellular
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potassium ion concentration sufficiently to
prevent action potential generation by axonal
accommodation. Peacock et al?!! have shown
that a potassium ion concentration above 8§ mM
to 16 mM (0.08-0.16% as KNO3) around the
axons 1s needed to sustain nerve
depolarization. Kose, et al [*?lreported that pre
treatment with 5% KNO; and 2% sodium
fluoride (NaF) reduced the duration of
sensitivity during bleaching treatment - the
placebo group had sensitivity on 35% of the
bleaching days, while the desensitizing agent
group had sensitivity on 20% of the bleaching
days. Reis, et al [l assessed tooth sensitivity
following the application of 5% KNO3 and 2%
NaF prior to LA bleaching. Less severe
sensitivity was experienced by 80% of those in
the experimental group.
Haywood**)performed a study in which one
group of patients pre brushed with KNO3
toothpaste for 2 weeks before bleaching, while
the other group of patient’s pre brushed with
fluoride toothpaste. The group using the KNO3
toothpaste experienced less sensitivity and
more sensitive- free days than the fluoride
toothpaste group.

[22

In the present study CPP-ACP group showed
less sensitivity when compared to control
group this is because CPP-ACP occludes the
dentinal tubules.GC Tooth Mousse The CPP—
ACP complex was patented by the University
of Melbourne, Australia. It is generally
marketed in the USA as MI Paste and MI Paste
Plus and outside the USA, the products are
marketed as GC Tooth Mousse™ (India) and
GC Tooth Mousse plus™ (India). > 1t is a
waterbased créme containing RECALDENT
(CPP-ACP).When CPP-ACP is applied in the
oral environment, it will bind to bio films,
plaque, bacteria, hydroxyapatite and soft tissue
localising  bio-available  calcium  and
phosphate.

As CPP—ACP has the ability to localize ACP at
the tooth structure, increasing the level of
calcium phosphate in plaque and hence may act
as a calcium phosphate reservoir, buffering the
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free calcium and phosphate ion activities,
thereby helping to maintain a state of super
saturation with respect to tooth enamel thereby
it decreases enamel demineralization and
enhances enamel remineralization. 2]

Casein phosphopeptide are multi
phosphorylated from an enzymatic digest of
the bovine milk protein casein. These peptides
have remarkable ability to stabilize the calcium
phosphate in solution as amorphous calcium
phosphate (ACP), through their multi
phosphoryl residues CPP bind to forming
nanoclusters of ACP in metastable solution,
preventing their growth to critical size required
for nucleation and phase transformation. CPP-
ACP nanoclusters have shown to localize at the
tooth surface, which buffers free calcium and
phosphate ion activities by helping to maintain
a state of super saturation with respect to tooth
enamel depressing demineralization and
enhancing remineralization. [27]

CPP-ACP, a remineralizing agent is shown to
make teeth less sensitive to hot, cold, air
pressure, and tactile stimulation when it is
applied topically either by dental professionals
or by the patient themselves after tooth
bleaching, 128! and the present study results are
similar to them. It acts by binding to the
protein and deposition of calcium and
phosphate ions that block the dentinal tubules.
CPP-ACP may interfere with the penetration of
oxidizing  molecule  during  bleaching
procedure as it is a remineralizing agent. [2°]
Hence, the application of desensitizing agents
is considered after the bleaching procedure.

Bayrak, et al B% found that CPP-ACP
significantly increased enamel microhardness
following bleaching with 38% HP, while
fluoride gel had no effect on enamel
microhardness. Remineralization by ACP was
found to be much more effective than that
produced by KNOs or fluoride alone. [*!]

Results of this study are in agreement with
those of some other studies that show high
occurrence of sensitivity after concentrated
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peroxide based bleaching. Maghaireh et all'”)
reported that 98% of participants experienced
sensitivity after using concentration of 35% H2
02 for bleaching. Tang and Millar?" reported
that 85.2% of their study participants had
sensitivity after in office bleaching using 15%
H2 O2. Tay et all*?! used 35% H2 O2 for vital
tooth bleaching and reported that 66.8%
participants experienced TS.

The present study concluded that the NCCP
showed less sensitivity when compared to
CPP-ACP and control group. There are very
few clinical studies done to compare the effect
of desensitizing agents on tooth sensitivity
following an in-office vital tooth bleaching in
case of dental fluorosis. Therefore further
studies are required to confirm the results. The
use of power bleaching can be further explored
using different gel concentrations and
application times. Such protocols could reduce
the risks of TS while promoting the same
bleaching effect and could be used in younger
patients.

Conclusions

Within the limitations of this study, the
following conclusions can be drawn:

e Desensitising agents show effective
reduction in the incidence of sensitivity
after an in- office vital tooth power
bleaching.

¢ Significant decrease in sensitivity was seen
with NCCP group followed by CPP-ACP
group and Control group.
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