Microabrasion and dental bleaching for the treatment of

dental fluorosis

Séavio Roberto Virgilio de Carvalho™?
Fabio Expedito de Oliveira Nunes'™?
Carlos Eduardo Oliveira Soares"*
Larissa Sgarbosa de Araljo Matuda?®

Diala Aretha de Sousa Feitosa"¢

Introduction: The search for dental
cosmetic procedures associated with
the incidence of changes in enamel sur-
face contributed to the emergence and
associations of minimally invasive tech-
niques in order to solve these cases.
Case report: Presents a conservative
approach to reverse aesthetic alterations
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caused by enamel staining, in which it
was decided to associate the microabra-
sion with a paste of pumice stone and
37% phosphoric acid gel, with in-office
bleaching with 35% hydrogen peroxide
(Whiteness HP Maxx, FGM). Results:
It was observed a successful combina-
tion of the mentioned techniques to re-
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store the smile esthetics. Conclusion:
Since well planned, according to the
etiology, intensity of discoloration and
depth of the lesion, the application of
microabrasion and dental bleaching is a
viable option in the treatment of enam-
el stains. Keywords: Tooth bleaching.
Dental enamel. Enamel microabrasion.
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INTRODUCTION

Enamel microabrasion is a dental procedure
that consists in the removal of spots or superficial
alterations on the dental elements." Surface blem-
ishes and irregularities on the surface of the enam-
el are common complaints of the patients who re-
quest a dental intervention to harmonize the smile.

This technique is mainly indicated for patients
with fluorosis, hypoplasia, imperfect amelogene-
sis and mineralized white spots, especially those
located in an esthetic area.? The principle of this
technique is the association between the erosive
action of an acid, associated with an abrasive
agent. From the mixture of 37% phosphoric acid
(H,PO,) and pumice stone® or hydrochloric acid
(HCI) and pumice* or 6,6% hydrochloric acid and
water-soluble silicon carbide (SiC) microparticles,
a paste is obtained.® This paste can be adminis-
tered with aid of a wooden spatula,® plastic spatu-
la,” wooden wedge,® sandpaper strips,” Robinson
brush™ or abrasive rubber cup? in a low-rotation
handpiece for 10 seconds. These applications
must be repeated for a maximum of 10 times un-
til the disappearance or softening of the spots."
After each application, abundant washing with
water should be performed.’

Esthetic problems related to stains in the
enamel can be solved using this technique, in
a conservative and low-cost way. Additionally,
microabrasion does not require cavitary prepa-
ration or use of restorative material, besides be-
ing a safe and effective procedure.” Even better
results can be obtained if microabrasion is as-
sociated with other esthetic treatments, such as
tooth whitening,'? because each technique has
its own advantages and, when associated, the
individual imperfections are minimized.”

Tooth whitening is ineffective against white
spots, which can be eliminated or attenuated by
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microabrasion, because this technique offers
more localized results. Therefore, by using the cor-
rect execution of both procedures, it is possible
to offer the patient the maximization of the final
result”. However, a detailed anamnesis, combined
with a meticulous clinical examination, should be
performed to correctly indicate the treatment.™
The objective of the present study was to
demonstrate, through the report of a clinical case,
the removal of white spots resulting from dental
fluorosis on the enamel, associated with whiten-
ing of yellowish teeth by the techniques of enamel
microabrasion and dental whitening, respectively.

CASE REPORT

The patient was a 21-year-old woman who
sought dental care, reporting dissatisfaction
with the esthetics of her smile. After careful
anamnesis and clinical examination, a satisfac-
tory oral health was observed. However, it was
identified that the dental elements presented a
yellowish coloration and opaque whitish spots,
especially in the anterior elements, which was
diagnosed as dental fluorosis.

The fluorotic spots of the patient were consid-
ered mild, according to the Dean index,' because
they presented superficially on the dental enamel
and affected less than 50% of the vestibular face
of the affected teeth. Thus, a treatment plan was
elaborated, proposing to perform the enamel mi-
croabrasion as a conservative option for the re-
moval of the spots, followed by an in-office tooth
whitening to improve the yellowish aspect of the
smile (Fig 1). The present clinical case was pre-
viously approved by the ethics committee under
number CAAE: 53694316.1.0000.5048.

After explaining the procedures to the patient,
a prophylaxis was carried out using pumice stone
and water, with the aid of a rubber cup, washing



and drying the dental elements. This procedure
was followed by an absolute isolation to avoid pos-
sible lesions in the perioral tissues (Fig 2).

To perform the microabrasion technique, a
paste was obtained from the mixture of 37% phos-
phoric acid (Condac 37 - FGM, Joinville, SC, Brazil)
and pumice stone (SS White - Rio de Janeiro, RJ,
Brazil). This paste was of small granulation, ma-
nipulated in dappen pot in the proportion of 1:1."
The paste was applied on the dental enamel after
drying with air jets. The application of the paste on
the whitish spots was performed with the aid of a
rubber cup and a micromotor at low speed, with
constant and rotating movements. Three sessions
of ten applications (for a maximum period of ten
seconds) were carried out (Fig 3).

Following each application of the paste, the
teeth were washed with abundant water for 20

Figure 1: Initial aspect of the smile.

Microabrasion and dental bleaching for the treatment of dental fluorosis

seconds. At the end of each session, the enamel
was polished with aid of the felt disk and diamond
paste (Diamond Excel - FGM) to restore the natu-
ral brightness and smoothness of dental surfaces
(Fig 4). Then, fluoride and potassium nitrate were
applied in the form of a gel (Desensibilize KF 2%,
FGM) for 1 min to avoid dentin sensitivity (Fig 5).

Fluorides act by obliterating open dentinal
canaliculi’ and thus, minimizing nerve responses
as the contact of fluids with the pulp chamber is
avoided.'”'®" On the other hand, potassium nitrate
acts by reducing the excitability of the nerve fibers
present in the pulp?® as it diffuses them through
hard dental tissues.”

Three weeks after the microabrasion conclu-
sion (Fig 6), the patient underwent a whitening
treatment with 35% Hydrogen Peroxide (Whiteness
HP-FGM). This treatment consisted of two sessions
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Figure 2: Absolut isolation of the operatory field.

Figure 4: Application of the diamond paste with the aid of the
felt disc.
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Figure 3: Application of the abrasive paste with the aid of a ru-
bber cup.

Figure 5: Application of neutral fluoride gel.



with 3 applications of 15 min each, to remove yel-
lowish aspect of the dentin and obtain a more har-
monic coloration and lighter dental elements. Prior
to the whitening procedure, the color of the tooth
was determined according to the Vita Classical®
scale (Vita®) (Fig 7). The treatment interval chosen
in this work aimed to provide enough time for the
remineralization of the enamel surface.¢

The protection of the oral tissues was performed
by using a labial retractor, suction of high power and
photopolymerizable gingival barrier, properly adapt-
ed and without flaws (Top Dam - FGM).

Dental fluorosis is a deficiency in the enamel
mineralization that is caused by daily fluoride intake
during dental development.?? It is known that the
teeth affected by fluorosis present defects and / or
spots of low mineral content with variable textures
and increased porosity.?* Therefore, we opted for

Microabrasion and dental bleaching for the treatment of dental fluorosis

the application of an adhesive system to the white
spots of greater depth resulting from fluorosis, to
prevent the direct contact of the peroxide with the
hypomineralized enamel surface (Fig 8).

The whitening gel was handled and applied ac-
cording to the manufacturer’s recommendations,
without the use of any light source (Fig 9).

With the aid a microbrush, the gel was applied
and moved to release the oxygen bubbles that re-
mained on the surface of the tooth, avoiding their
contact with the surface of the enamel. After the
last application, neutral fluorine was applied to
prevent dentin sensitivity and promote enamel
remineralization.

At the end of the treatment, it was observed a
change in the color from A2 to A1 (Fig 10), indicat-
ing an improvement in the smile esthetics (Figs 11,
12, 13 and 14).

Figure 6: Final aspect of the smile after the sessions of enamel microabrasion.
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Figure 7: Tooth color check using the Vita Classical® scale (Vita®).

100

Figure 8: Application of the photopolymerizable gingival barrier Figure 9: Application of 35% Hydrogen peroxide.
and adhesive system in the resistant spot .
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Figure 10: Final color check using the Vita Classical® scale(Vita®).

RESULTS AND DISCUSSION

Excess consumption of fluoride due to in-
gestion of public water, supplements, and fluo-
ride-containing formulas by the mother during
pregnancy can cause a calcification disorder of
the enamel known as dental fluorosis.?>?¢ This
phenomenon results in an enamel with more pro-
teins and less minerals, besides being more po-
rous and defective in the formation of the crystals
of hydroxyapatite, compared to a normal enam-
el.?62 The mechanism by which fluoride causes
porosity remains to be fully elucidated.’ However,
the degree of severity of the lesions is determined
by the amount ingested, duration of exposure of
the dental germ to the fluoride ion during the for-
mation process, enamel mineralization and devel-
opmental period at which the exposure occurs. In
addition, this lesion can be classified as: question-
able, very mild, mild, moderate or severe.®

Currently, techniques such as tooth whiten-
ing,”¢ microabrasion,”'®'" macroabrasion'>"® and
direct?® or indirect restorations'®® are indicated
for the treatment of dental stains. In cases where
the enamel is not excessively damaged, less inva-
sive techniques, including microabrasion as the
first treatment option,**'® are employed to avoid
integration into a repetitive restorative cycle.'

Microabrasion and dental bleaching for the treatment of dental fluorosis

Figure 11: Final aspect of the in-office tooth whitening.

The main limitations for the use of this tech-
nique are the severity, depth and degree of
staining of the spots.?® Thus, the deeper the
stain, the greater the dental wear, which can
become excessive, with cavity formation and
dentine exposure. in these cases, a restorative
treatment is indicated.?>?%

The mechanism of action of enamel mi-
croabrasion is associated with the abrasive and
erosive effects of the products used in this tech-
nique. It’s worthy to mention that several agents
in distinct combinations can be used (e.g. 37%
Phosphoric acid associated with pumice stone;
hydrochloric acid associated with the silicon car-
bide).?” Nevertheless, several experiments have
been conducted to determine an ideal composi-
tion for the blend used in this technique, so that
they provide satisfactory results without damag-
ing the tooth structure.

Phosphoric acid is a safe, efficient and eas-
ily accessible alternative for professionals.'2'
This acid presents less caustic and erosive ef-
fects associated with a lower volatilization, when
compared to the hydrochloric acid. Therefore, it
can be considered less harmful to oral tissues,
reinforcing the choice and use of this product in
the present case.?® This acid was associated with
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pumice stone (extra fine granulation) in equal vol-
umetric proportions, resulting in a homogeneous
paste®'® for application on the dental surface.
The deposition of these products on the surface
of the enamel aid in the camouflage of deeper
and microabrasion-resistant spots.

In each application of this paste, 10 to 30
um of dental enamel are removed, with an aver-
age of 250 um removed every 10 applications,
which represents up to 60% of the enamel thick-
ness.?®?Histological studies demonstrate that
this is enough to eliminate the most frequent
spots.2®%2 However, after each session of mi-
croabrasion, it is necessary to polish the remain-
ing dental enamel with fine-grained discs or felt
disc, ending with the application of topical fluo-
rides in neutral gel for 1 min to aid and accelerate
the process of enamel remineralization. This pro-
cedure reduces the interprismatic spaces, creat-
ing a highly mineralized and densely compacted
layer, which confers new texture and brightness
conditions to the dental surface.%2¢

A correct application of the microabrasion
technique promotes satisfactory results, resulting
in minimization of the stains in an effective, safe
and atraumatic manner.%'%?” On the other hand, fa-
vorable results are directly related to an adequate
indication of this technique, which limited to su-
perficial spots on the dental enamel.'%2¢28

This work demonstrated that the microabra-
sion technique efficiently removed the fluorotic
spots. However, the patient reported dissatisfac-
tion with the yellowish color of her teeth. In fact,
the microabrasion process causes a reduction of
the enamel surface revealing the yellowing of the
dentin.™™ Thus, a dental whitening with 35% Hy-
drogen peroxide (Whiteness HPMaxx, FGM) was
proposed and started three weeks after the con-
clusion of the microabrasion treatment. The tooth
whitening was carried out in 3 applications during
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2 sessions to recover the harmony of the color of
the teeth, seeking the satisfaction and self-esteem
of the patient. This range was used because previ-
ous studies suggest it presents sufficient time for a
complete remineralization of the enamel surface."’

Conservative treatments, such as tooth whiten-
ing and enamel microabrasion may be beneficial in
cases of mild fluorosis." In addition, these tech-
niques can be used in association to effectively
treat discoloration and demineralization of enam-
el.?® Thus, the combination of tooth whitening and
enamel microabrasion is effective when the yellow
color of the dentin is evidenced after the superfi-
cial removal of the enamel.’

The dental whitening does not cause signif-
icant additional damage to the enamel after the
microabrasion procedure. Therefore, it does not
influence the hardness and roughness of the tooth
surface.? However, the patient reported sensitivity
after this this treatment, which may have occurred
due to the movement of the dentinal fluid inside
the tubules.?” In fact, in the whitening process,
byproducts of the acid penetrate in the dentinal
canaliculi, reaching the dental nerve endings and
triggering a temporary thermal sensitivity. Usually,
a painful sensation does not cause damage to the
pulp tissue and ceases by itself after the treatment
and / or by the use of desensitizing agents.?®

CONCLUDING REMARKS

The association of tooth whitening with the mi-
croabrasion technique is a simple procedure. The
treatment preserves the dental structure and has
a relatively low cost, as well as excellent results
for the removal of enamel spots, such as those re-
sulting from dental fluorosis. Whenever possible,
minimally invasive procedures should be used as
the first treatment option, in cases where the pres-
ence of white spots causes esthetic discomfort to
the patient.
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