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ABSTRACT

Tooth-bleaching agents may lead to alterations on enamel surface. These changes require clinical treatment when they become
visible and not limited with ultastructural alterations. The aim of this case report is to present how white spot lesions, one of the
potential side effects that can be encountered after tooth-bleaching, were treated by the combination of different remineralization
agents. In a 28-year-old female patient, demineralized areas on the enamel surface were detected on the fourth day after office
bleaching with 40% hydrogen peroxide (Opalescence Boost PF). The patient reported no post-operative hypersensitivity. Topical
fluoride gel (1.23% APF-Imicryl) and fluoride varnish (5% NaF-Clinpro 3M ESPE) were applied respectively by one week interval. The
lesions were less noticeable but they still exist at the follow-up one week later after the application. A toothpaste containing
hydroxyapatite with flouride free formulation-Karex was administired for daily oral care. One week later, it was observed that all
demineralized areas were completely remineralized and the tooth color was determined as Al with Vita color guide. The combined
and gradually use of different remineralization agents in the treatment of white spot lesions after vital tooth-bleaching may be a
clinically effective strategy.
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Beyazlatma tedavileri mine yiizeyinde degisikliklere ve demineralizasyona neden olabilmektedir. Bu dedisiklikler ultrastriiktiirel yapi
ile sinirl kalmayip, gézle gériiniir hale geldiginde klinik tedavi gerektirmektedir. Bu olgu sunumunun amaci; beyazlatma tedavisi
sonrasi karsilasilabilecek yan etkilerinden biri olan beyaz nokta lezyonlarinin, farkli remineralizasyon ajanlarinin kombine kullanimi
ile tedavisini aktarmaktir. Bu olguda 28 yasindaki kadin hastada % 40 hidrojen peroksit (Opalescence Boost PF) ile yapilan ofis tipi
beyazlatma sonrasi dérdiincii giinde, beyaz nokta lezyonlari tespit edildi. Hastada uygulama sonrasinda hassasiyet olugsmadigi
saptandi. Lezyonlarin remineralizasyonu igin bir hafta arayla, sirasiyla topikal florir jeli (% 1.23 APF-Imicryl) ve florur vernik (% 5 NaF-
Clinpro 3M ESPE) uygulandi. Uygulamadan bir hafta sonraki kontrol seansinda lezyonlarin daha az farkedilir hale geldigi, ancak halen
mevcut oldugu gézlendi. Bu seansta hastaya giinliik kullanim igin hidroksiapatit icerikli flor icermeyen dis macunu (Karex) tavsiye
edildi. Bir hafta sonraki kontrol seansinda tiim lezyonlarin iyilestigi saptandi ve dig rengi Vita Skalasi ile A1 olarak kaydedildi.Farkli
remineralizasyon ajanlarinin agamali ve kombine kullanimi, beyazlatma sonrasi olusan beyaz nokta lezyonlarinin tedavisi igin etkili
bir strateji olabilir.
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INTRODUCTION

In recent years, cosmetic dentistry has become more
important for patients and they have increasing demand
for whiter teeth.™? In line with this demand, tooth
bleaching is a treatment option that has a very common
application area in dental practice and frequently
requested by the patients. The most widely used method
and technique for tooth whitening is the application of
hydrogen peroxide (HP) containing agents. Bleaching
treatment is basically divided into two concepts as vital
and devital tooth bleaching. Vital tooth bleaching can be
classified as 'office-type' with using high-concentrated
products applied by the dentist in the dental office, and
‘home-type’ with using lower-concentrated products
applied at home via prepared individual tray. Office-type
bleaching is preferred by patients desiring rapid result.
Bleaching occurs through the process of chemical
degradation of chromophores by HP.2 HP is highly
reactive compound that decomposes into water and
reactive oxygen radicals. It is highly soluble, yields an
acidic solution and the pH varies according to
concentration. The pH of 1 % HP solution has been
reported to be 5-6.4

There are several risks and possible side effects
caused by oxidant agents used for tooth-bleaching 2. The
mineral content of the enamel decreases with the use of
high concentrations of peroxide and it results in reduced
enamel hardness and increased surface roughness.’
Additionally, tooth-bleaching agents may lead to
alterations in the mineral content of the enamel surface.®
The potential side effects such as enamel hardness
reduction, enamel roughness alteration, enamel surface
loss, demineralization, color change and tooth
hypersensitivity may be encountered after tooth-
bleaching.

The aim of this case report is to present how
demineralized areas, one of the potential side effects that
can be encountered after tooth bleaching, were treated by
the application of biomimetic remineralization strategy.

CASE REPORT

A 28-year-old female patient presented at Ege
University School of Dentistry, Department of
Restorative Dentistry, dissatisfied with her present tooth
color. After taking anamnesis, it was determined that she
used fluoride-free toothpaste. At clinical examination
there was no caries, cracks and demineralized areas in the
teeth. Both types of tooth-bleaching options as home and
office-type were presented to the patient. The patient
preferred the office-type tooth-bleaching method due to
her drawbacks about home-bleaching (application
procedures, using tray etc.) and limited time. Therefore,
it was decided to apply office-bleaching.

The initial tooth color of the patient was determined
as B2 with Vita classical shade guide (Figure 1A). In
office-type bleaching Opalescence Boost PF 40%
(Ultradent Products Inc., South Jordan UT) was applied
according to the manufacturer's instructions. The
bleaching gel was applied using a micro brush tip
provided and the agent was removed from the tooth
surface by aspiration 20 min later. The change in color
shade was evaluated after the each application and the
patient was kept under observation for sensitivity and
irritation. Since the persistent tooth sensitivity was not
occurred, the bleaching procedure was repeated three
times at one session in line with the manufacturer's
recommendations.

After the bleaching tooth color was determined as Al
(Figure 1B), the patient was informed about the
restrictions and the recommendations and a follow-up
appointment was arranged one week later. Four days
after the application, the patient stated that she realized
chalky opaque points on her teeth, but she did not report
hypersensitivity. The patient was examined at the same
day and demineralized areas/white spot lesions were
detected on the enamel surfaces of incisor and premolar
teeth (Figure 2A). The recurrent demineralization of
remineralized post-orthodontic white spot lesions was
suspected, but the patient declared she had not received
orthodontic treatment previously. It was decided to begin
the treatment with a topical fluoride agent, which is
frequently used in the clinic. Topical fluoride gel
containing 1.23% acidulated phosphate fluoride and 2%
neutral fluoride (Imicryl, Turkey) was applied for 4
minutes according to the manufacturer’s instructions.
The patient was advised to minimize the acidic
beverages/foods and to consume milk and dairy products
to improve the calcium availability for remineralization.
In addition, the patient was advised to brush her teeth
with fluoride containing toothpaste regularly in daily oral
care. One week later, the lesions were observed to shrink
(Figure 2B). Therefore, it was decided to apply the
fluoride varnish, which has more stabile form than
fluoride gel on the tooth surface.The fluoride varnish
containing 5% sodium fluoride in combination with tri-
calcium phosphate (Clinpro, 3M ESPE, USA) which
uniformly set to dentition in the presence of saliva, was
applied to teeth with white spot lesions. The visibility of
the lesions decreased noticeably, but they were still exist
at the follow-up one week later (Figure 2C). A fluoride-
free toothpaste based on hydroxyapatite (Karex,
Germany) was administired for daily oral care in this
period. One week later, it was observed that all
demineralized areas were remineralized and the tooth
color was determined as Al (Figure 2D). The patient was
advised to continue with the daily oral care routine with
a toothpaste containing hydroxyapatite. The treatment
approach applied was summarized in the flow chart
(Figure 3). At the two-month follow up after the
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bleaching, there was no demineralized areas detectable
and the tooth color remained as Al (Figure 4).

o

it

Figure 1: The view before and after tooth bleaching. A: The Figure 2: The white spot lesions occurred after tooth bleaching

initial tooth color determination B: The tooth color immediately ~ and intraoral condition during the remineralization treatment.
after the bleaching. A: Demineralized areas on fourth day after the bleaching. B:

One week after the topical fluoride gel application. C: One
week after the fluoride varnish application. D: One week after
using the hydroxyapatite toothpaste.

 Topical fluoride gel containing 1.23% acidulated phosphate flouride and 2%

Eat e s e neutral flouride (Imicryl, Turkey)

the bleaching

¢ Fluoride varnish containing 5% sodium fluoride in combination with tri-
calcium phosphate (Clinpro, 3M ESPE, USA)

One week later

* Afluoride-free toothpaste based on hydroxyapatite (Karex, Germany)

Figure 3: Flow chart of the treatment approach.

DISCUSSION

The bleaching agents mostly have an acidic pH,
creating an erosive environment, and contributing to the
loss of enamel inorganic components.” The side effects
of the tooth bleaching on enamel such as
demineralization may be recovered by remineralization
agents such as fluoride, calcium, amorphous calcium
phosphate and hydroxyapatite.® Remineralization agents
can be also used to compensate increased surface
roughness and dentin hypersensitivity after tooth
bleaching, contribute to maintaining the color stability
and eliminate alterations and damages on the enamel
surface.®1!

Figure 4: The view after two months.
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The clinical management of a patient having
demineralized areas after the tooth bleaching is presented
in this case report. There is no definite clinical treatment
protocol for such cases in the literature. Demineralization
on the enamel surface after bleaching treatment is
eliminated within 24 hours by the remineralizing effect
of saliva.>3 In this case, the effect of saliva was thought
to be insufficient and remineralization agents were used.
After the lesions were occurred, it was aimed to obtain a
faster result to relieve the patient's anxiety. Therefore, the
remineralization agents in different form and type were
applied gradually as the treatment approach in this case.
Topical fluoride gel was applied firstly on the fourth day
after the bleaching and fluoride containing toothpaste
was recommended for daily use. In the control session
one week later, it was aimed to increase the effect by
changing the form of the remineralization agent. The
varnish becomes stabile due to setting in the presence of
saliva. Prolonged contact of fluoride with teeth increases
fluoride incorporation into the enamel surface.'* For this
reason, 5% sodium fluoride varnish with tricalcium
phosphate was applied only to the lesion. It was aimed
to provide calcium release and improve remineralization
in addition to fluoride release into the oral environment.
The lesions had become smaller after fluoride varnish
application, but they were still existed. At this point it
was decided to support the treatment via changing the
type of remineralization agent. Hydroxyapatite particles
have been incorporated in  toothpastes for
remineralization. After an erosive or abrasive attack,
hydroxyapatite particles can attempt to repair
(remineralize) enamel as they have proven to self-
assemble and create enamel like structures in aqueous
solutions.*>% Hydroxyapatite is known as a substance
replicating natural dental enamel and ensure
biomimicry. Biomimetic hydroxyapatite particles have
remineralization capacity to rebuild tooth mineral.>"-1°
Compared to fluoride, hydroxyapatite particles can
penetrate deeper layers of the lesion.'® In order to benefit
from this effect and advantage of hydroxyapatite, in
addition to the fluoride for the remineralization strategy,
the patient was recommended to use hydroxyapatite-
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