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INTRODUCTION

The opacities that involve the dental enamel can
be consequence of changes that occurred during
mineralization process affecting permanently

the tooth structure.1 It could also be pointed out that
environmental chemicals, drugs or physical agents can
adversely affect human teeth during embryonic and
after eruption into the oral cavity.2

Fluorosis is considered one of the most important
types of enamel opacities. It causes a subsurface hypo-
mineralization or porosity, which extend toward the
enamel thickness increasing in depth as severity also
increases.3 Fluorosis has been linked to the wide spread
fluoride use, as well as many other different sources of
this ion. Although dentifrice was not identified as a risk
factor for dental fluorosis, many studies showed asso-
ciations between dental fluorosis and the use of
fluoridated toothpaste during early childhood.4-6 The
features of fluorosis include changes in dental enamel
color varying from fine white lines until great opaque
bilateral stains. The mottling surfaces can evolve to
cavitations and or pigmentations with different shades
of yellow and brown. The knowledge of the kind,
nature and deepness of the discoloration is essential to
make the diagnosis and choose the better treatment.7

The stains of dental enamel have been classified by
different ways. According to Thylstrup and Fejerskov8

the dental fluorosis received nine scores depending on
the severity and characteristics of the enamel surfaces
discolorations.

The use of chemical agents to remove enamel stain is
not recent.9 Several techniques were employed during
the last decades. The more conservative one described is
microabrasion, which removes only the most superficial

dental enamel. The results of this technique are consid-
ered successfully and permanent. The hydrochloric acid
has been employed for the technique. In 1984,
McCloskey10 described the use of the acid associated
with pumice. Croll and Cavanaugh11,12 assessed the tech-
nique using hydrochloric acid and pumice to remove
fluorotic brown stains. The paste was manually rubbed
with a wood stick over the enamel surface for 5 seconds
and washed with water for 10 seconds. This procedure
was repeated until an esthetical result was obtained, fol-
lowed by 5 minutes fluoride application. This approach
provided good results after six months showing a perma-
nent improvement in enamel color and translucence.12

A more recent study13 indicated the use of 37% phos-
phoric acid as substitute of hydrochloric acid.The author
stated an advantage for the phosphoric acid is that it is a
well known substance of the general practitioners.

The compounds used for enamel microabrasion
should have an abrasive agent of great hardness that
could remove few micrometers of the tissue, but not
damage the deep enamel. The technique should also be
fast, easy and safe.

This study aimed to compare through a compu-
terized analysis, the clinical efficacy of the 18%
hydrochloric and 37% phosphoric acid on the removal
of suggestive fluorosis stains.

METHODS

Study population
Study subjects were recruited from Pediatric Dentistry
Clinic of The Brazilian Dental Association – Brasilia
DF, Brazil. Fifteen children aged 8 to 13 years with dif-
fuse opacities on enamel surfaces of upper incisors sug-
gestive of dental fluorosis were selected. A written
informed consent was obtained of all parents or legal
guardians, who agreed to answer a detailed question-
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naire and allowed their children to undergo to dental
examination and microabrasion treatment. The
research project was approved by the Ethical Commit-
tee of the Medical School of the University of Brasilia,
under the number 006/02.

Parental interview
A standardized questionnaire to collect information on
education and income of the parents, oral health and
hygiene, feeding practices and exposure to antibiotics
and fluoridated compounds was designed. This
questionnaire was applied by the main examiner with
the objective of the diagnosis formulation.

Clinical examination
Following the interview and after a professional pro-
phylaxis, one of the authors (VRNC) conducted a com-
plete dental examination of each child in dental con-
ventional operatory equipment. The teeth were exam-
ined in a relative humidity condition and under an un-
directed artificial light14 in order to assess the opacities,
which were classified according to Thylstrup and Fejer-
skov8 (TF) index. This index has a variation in severity
that ranges from 0 (sound enamel) to 9 (partial loss of
external enamel and changes in the anatomy of the buc-
cal surfaces). The children selected, showed opacities
that ranged from 1 to 4 according to the TF index.

Micro-abrasion technique
Prophylaxis and protection of the mucosa with solid vase-
line, as well as, isolation under rubber-dam and protection
of the patients eyes were performed before start the
microabrasion procedure.The teeth 11 and 12 of each child
were chosen for the microabrasion technique using the
paste with a 37% phosphoric acid with pumice (group 1 –
G1) applied with rubber cup, in slow speed for 10 seconds,
in a total of six applications rinsing with copious water
spray during 20 seconds in between each application of the
acid.13 An 18% hydrochloric acid with pumice (group 2 –
G2) was applied on the buccal surfaces of the 21 and 22
incisors. This paste was applied in the same way as the
teeth 11 and 12, but during 5 seconds in a total of 4 appli-
cations, intercalated by 5 second water spray rinsing.15

Following the microabrasion a paste with sodium
carbonated and water was applied to neutralize the

effect of the acids over the enamel surfaces. A soflex
disks (Pop-on – 3M Espe, Minneapolis, Minnesota,
USA), in slow speed for polishing were used. At the
end of the section a 1.1% neutral sodium fluoride gel
was applied for 4 minutes.

Data analysis
Photos were taken before, immediately after and one
months post treatment. The photos were scanned and
analyzed in software Paint Shop Pro 7 for the opacities
demarcations, followed by an analysis in Image Pro
Express 4.0 software used for the calculus of the
opacities total area (Figures 1 and 2).

Non parametric Mann Whitney and Wilcoxon tests
were used to verify the hypothesis of the immediate
and final equality of the effect of the two pastes. The
significance level was p<0.05.

RESULTS
The Pro Express 4.0 image analysis showed that the base-
line percentage of the opacities in G1 and G2 were
55.10% and 53.74% respectively. Results immediately
after and one month pos-treatment are showed in Table 1.

Immediately after treatment the opacities reduction
was 61.06% in G1 and 70.26% in G2. One month later
the percentage of reduction raised to 86.18% and
89.72% for G1 and G2 respectively (Table 2). These
figures did not show significant difference between
groups (Table 3).

Table 4 depicts the comparison of both groups
immediately after treatment and after one month
showing statistical significance.

Figures 1, 3 and 5 show clinical aspects of the
enamel discolorations before and after treatment, in
one patient. Figures 2, 4 and 6 display the demarcations
of enamel opacities in the observed periods (same
patient of Figures 1, 3 and 5).

DISCUSSION
Enamel stains can often be removed by microabrasion
technique when confined to superficial enamel layers.
Since this technique does not remove extensive tooth
structure it could be considered a conservative method.
The main advantage of the enamel microabrasion is
that the surface quality improves as time passes after

148 The Journal of Clinical Pediatric Dentistry Volume 29, Number 2/2005

Figure 1. Opacities before treatment. Teeth 12/22 (TF-3) and
11/21(TF-4).

Figure 2. Opacities demarcation according to Paint Shop Pro 7. Dark
blue corresponding to brown stains and light blue to white stains.
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treatment and in subsequent years. It has been stated
that the treatment results in formation of a smooth
enamel surface that develops a layer called “enamel
glaze”.16

During anamnesis and clinical examination, it was
found that none of the children had caries experience
in primary or permanent dentition, as well as, a very
early initiation of dental cleaning using fluoridated
toothpaste.Therefore it was suspected that the children
could have swallowed an undesirable, amount of the
dentifrice which could have caused a mild fluorosis
level as suggest by Warren et al.6,17 and Oliveira et al.18

Among the 15 treated patients, it was observed that the
white stains when compared to brown stains, the latter
had better results (Figures 1-6). It was also observed that
the patients with mild degrees of fluorosis showed also
better results. This data were confirmed by Train et al.19

Using rubber cup in slow speed for the acids appli-
cation esthetical results were attained. According to
Mondelli14 and Soviero et al.21 the use of rubber cup
provides a more uniform and smooth enamel surface.

The results displayed in Table 1 show that the baseline
opacity areas were similar in both groups. One month later
the final area of the opacities comprised 8.4% in G1, using
phosphoric acid while in G2 the reduction of the area was
5.68% (Table 1) when the hydrochloric acid was used.
These results were statistically significant for both groups
showing a marked reduction in the total area occupied by
the opacities. Esthetic improvement of teeth undergoing
microabrasion is the most important aspect of the treat-
ment mainly to the patient, with the advantage that those
unfluorosed appearances or enough reduction in fluorosis
stains such that no further treatment is needed.19 The
patient and their parents were pleased with the results;
therefore the parents complied with the follow up visits.

The total percentage of opacities reduction showed
that in G1 it was obtained 61.06% and 70.26% in G2.
After a month the percentage of reduction raised to
86.18% in G1 and 89.72% in G2 (Table 2). The differ-
ence between the two acids after a month was not sta-
tistically significant. What could be noticed is that
appearance of the enamel surfaces have a tendency to

Table 1. Baseline, immediately and one month after treatment
percentages of the opacities.

Mean Std. Deviation

G1 (N=30) G2 (N=30) G1 (N=30) G2 (N=30)

Baseline 55.10 53.74 19.83 22.26

Immediately
after treatment 20.56 14.87 11.02 8.87

After one month 8.14 5.68 8.28 6.17

Table 3. Comparison between G1 and G2 immediately and one
month after treatment.

Groups 1 and 2 Mann-Whitney U P

Immediately
after treatment 318.00 0.051*

After one month 391.00 0.383*

* Non significant

Table 2. Opacities reduction immediately and after one month
(percentage).

Mean Std. Deviation

G1 (N=30) G2 (N=30) G1 (N=30) G2 (N=30)

Immediately
after treatment 61.06 70.26 21.27 19.87

After one month 86.18 89.72 12.64 9.62

Table 4. Comparison immediately and one after one month.

Wilcoxon Z P

G1 -4.782 < 0.001*
G2 -4.782 < 0.001*

* Significant

Figure 3. Clinical aspect of immediately microabrasion treatment. Figure 4. Stains demarcations of Figure 3.
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improve as time goes by, clinically decreasing the area
and size of the opacities. The microabrasion technique
effects were also observed in the Croll studies.9,11-12

Concerning the two different acids, no clinical or sta-
tistically significant differences were found. The effects
of phosphoric and hydrochloric acids are similar, sug-
gesting that both can be used.The hydrochloric acid pro-
vides excellent results10,11,20 in a small number of visits.
Nevertheless is a very strong acid that demands careful
techniques for its use to avoid damages on the soft tis-
sues. On the other hand the phosphoric acid could be
considered like a safe and efficient alternative,13 further-
more it is an easily found substance at the dental office.

Sundfeld et al.21 and Segura et al.22 related the appli-
cation of hydrochloric acid used in the microabrasion
technique for enamel discoloration removal, was not
capable to diffuse to the dentine-enamel junction. This
could explain why none of the patients have reported
post-operative sensitivity or any symptoms suggestive
of pulpal damage. Although it could not be found any
similar report concerning phosphoric acid, in the pre-
sent study both acids clinically performed equally, since
children did not complain of any discomfort.

Additionally, it could be said that the technique has
also a positive psychological effects on patients. The
children presenting esthetically compromised anterior
teeth usually have a low self-steam and confidence.
During the follow up controls the parents usually
reported that their children had changed in behavior,
after treatment by becoming outgoing and smiling with-
out the fear of showing their teeth after treatment. The
same observation was made by Powel and Craig.23

Even though the opacities were suggestive of fluorosis in
the participants, Croll et al.12 emphasized that the etiology is
irrelevant when considering the success possibility in the
correction of the enamel color, since the stains are confined
to the more superficial enamel layer.

CONCLUSION
Based on the results it could be concluded that both
acids can be used indistinctly and as time passes con-
tinue enamel color improvement occurs.
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Figure 5. Clinical aspect of microabrasion treatment one month later. Figure 6. Stains demarcations of Figure 5.
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