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White spots on tooth enamel in mixed dentition
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ABSTRACT

Aim: To  determine the  prevalence,
predisposing factors of white spots on enamel
and the effectiveness of treatment using the
microabrasion technique. Method: A study was
developed in children between the ages of 6
and 12 of both genders, enrolled in 3 municipal
public schools. Epidemiological questionnaire
was applied to the participants and parents
or guardians to investigate the predisposing
factors of the lesions on permanent teeth during
the mixed dentition. Oral examination of the
children was carried out, and for those children
in whom white spot lesions were found, dental
treatment was provided by the microabrasion
technique in the incisors and/ or first permanent
molars to prevent the evolution to a caries lesion
with cavitation, since the enamel structure was
damaged. Results: The majority of the sample
had from 1% to 24% of the enamel affected by
the white spots. The possible predisposing factors
of white spots were systemic infections, trauma
or caries with pulp involvement in a deciduous
tooth. The treatment was effective in 16 children
and for the remaining two the restorative
treatment was performed. Conclusion: The
prevalence of white spot lesions found in enamel
was 3.95%, with a higher prevalence in females.
Regarding predisposing factors, most children
had some infectious diseases and frequently
took antibiotics and anti-inflammatory drugs.
The permanent right upper central incisor was
the most affected. The treatment proved to be
effective in most children possibly because the
lesion is located more superficially in the enamel.
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RESUMO

Objetivo: Determinar a prevaléncia, os fatores
predisponentes de manchas brancas no esmalte
dentério e a eficicia do tratamento pela técnica
de microabrasdo. Método: Foi desenvolvido
um estudo em criangas na faixa etdria dos 6 aos
12 anos de ambos os géneros, matriculados em
3 escolas publicas municipais.  Questiondrio
epidemioldgico foi aplicado aos participantes e
aos pais ou responsaveis para investigar os fatores
predisponentes das lesdes em dentes permanentes
durante a denti¢do mista. Realizou-se o exame bucal
das criangas e nas que foram constatadas lesoes de
mancha branca foi proporcionado o tratamento
odontoldgico pela técnica de microabrasdo, nos
incisivos e/ou primeiros molares permanentes,
impedindo a evolucéo para uma lesdo de cérie com
cavitacdo, uma vez que a estrutura do esmalte estava
danificada. Resultados: A maioria da amostra
apresentou de 1% a 24% do esmalte atingido pelas
manchas brancas. Os possiveis fatores etiologicos
das manchas brancas foram infeccOes sistémicas,
trauma ou cdrie com envolvimento pulpar em dente
deciduo. O tratamento foi eficaz em 16 criancas
e em duas restantes foi realizado o tratamento
restaurador. Conclusdo: A prevaléncia de lesdes de
manchas brancas encontradas em esmalte foi 3.95%
com maior predomindncia no género feminino.
Com relacdo aos fatores predisponentes, a maioria
das criancas tiveram algumas doencgas infecciosas
e fizeram uso de antibidticos e anti-inflamatérios.
O incisivo central superior direito permanente foi
o mais acometido. O tratamento mostrou-se eficaz
na maioria das criangas, possivelmente devido a
localizacdo da lesao ser superficial no esmalte.
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Esmalte  dentario; Hipoplasia ~ de  esmalte;
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INTRODUCTION

I n the psychosocial scenario, aesthetics is an
important condition in life in society and
behavior in relation to the other, having a direct
relationship with self-image and self-esteem. In
this way, the presence of white spots on enamel
(WSE) has a negative psychological impact,
especially on the anterior teeth, due to the
anti-aesthetic appearance. In these individuals,
the circumstances that affect the teeth in an
unfavorable manner weigh on personality
development and may even contribute to
antisocial behavior [1,2].

White spots may arise due to the incomplete
or defective formation of the enamel during the
formation of the dental germ, called enamel
hypoplasia, causing a deficiency in its quantity
and quality [3,4]. They may be associated with
nutritional factors, excessive consumption
of acidic drinks that cause erosion in dental
enamel, high ingestion of fluoride (fluorosis),
successive infections in early childhood during
the calcification of crowns of permanent teeth or
represent incipient caries, the mineral content
and structural organization modified [2].

The diagnosis is complex, requiring
detailed clinical examination, checking the
location and distribution of these patches, as well
as the patient’s clinical history. The anamnesis
is indispensable in the search for probable
disorders or systemic diseases that may have
affected the patient, as well as the ingestion
of fluorides and also the family conditions that
could determine defects in the enamel structure
[5,6].

The white spot is related to the loss of
mineral by the enamel, but if diagnosed in its
initial phase, it is partially demineralized and
remineralized. Procedures for the purpose
of removing stains on the teeth have been
quite requested. Among them, it is possible to
mention the technique of enamel microabrasion,
obtaining aesthetically more acceptable results
[7-12].

The technique consists in the superficial
wear of the dental enamel by means of the joint

White spots on tooth enamel in mixed dentition

action of a compound of acidic pH associated to
abrasive particles that are applied to the altered
surface, with mechanical pressure using rubber
cup coupled to a micromotor of low rotation,
which will promote the abrasion of enamel
[13]. In spite of promoting wear, this technique
reaches only part of the total enamel thickness.
It is recommended as the first option for the
management of teeth with intrinsic stains, as
it removes opaque, brown spots and smoothes
irregularities, ensuring a more regular and glossy
surface that accentuates with time [12,14].

It is a conservative technique that removes
only a small portion of the surface layer of the
enamel by the action of abrasive agents. It
is considered ideal because it does not cause
damage to the pulp and periodontal tissues
and because it is inexpensive. Clinically, teeth
submitted to microabrasion have presented
satisfactory and permanent results in a short
clinical period without discomfort for the patient
[11,15].

In the literature there is a history of
traumas in deciduous teeth and successive
systemic infections in childhood, and there is
a correlation with enamel defects. Besides, the
presence of WSE is also suggestive of early caries
lesion, fluorosis or imperfect amelogenesis [16].
Based on this, it was decided to carry out this
research to evaluate the presence of lesions of
white spots on dental enamel in schoolchildren,
emphasizing preventive, curative and control
measures.

The purpose of this study was to
determine the prevalence, predisposing factors
of white spots on enamel and the effectiveness
of treatment using the microabrasion technique.

METHOD

A cross-sectional observatory study was
developed. The reference population consisted
of children aged 6 to 12 years in the mixed
dentition of both genders, a student at the
Sao Francisco dos Capuchinhos School, Fontes
Ibiapina Municipal School and Caio Passos
de Parnaiba-Piaui Municipal School. Three
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municipal schools were chosen by lot among 8
in which the children who studied had the age
group chosen for the research that was approved
by the Research Ethics Committee of the State
University of Piaui - CEP / UESPI, under opinion
1.377.015 .

The sample calculation was based on
the target population: children from the city
of Parnaiba, attending elementary school in
14 state public schools, choosen by lot, in
2017, totaling 6.540 students. Thus, in order
to successfully achieve the objective of the
present study, it was based on the survey by the
Brazilian Institute of Geography and Statistics,
which estimates an estimated 15.500 people in
the target population: children living in the city
of Parnaiba-Pi aged 6 to 12 years. According
to the sample calculation, 374 children should
be examined, but it was decided not to use it
because it was less than the number of children
in the age group of the study that were enrolled
in the three schools.

In this way a total of 456 children
were included because there would also be a
possibility of giving up the research. As inclusion
criteria were included, all children aged between
6 and 12 years, corresponding to the period
of the mixed dentition, with at least one first
permanent molar or permanent central incisor
completely erupted, with one or more deciduous
teeth missing, whose parents or guardians and
the children had accepted the research. And
as exclusion criteria, children under 6 years of
age, as well as children over 12 years of age
and those whose parents or guardians did not
authorize the research.

The calibration of the team, consisting
of two researchers, was carried out during 36
h, divided into theoretical discussion of the
variables used, codes and criteria of examination
and practical discussion, simulating the different
conditions and situations that the professionals
would encounter during the practical work
for diagnosis of WSE lesions, according to the
methodology described in another publication
[17]. In order to assess intra- and inter-
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examiner diagnostic reproducibility, 10% of the
total sample was double-checked by each of the
examiners, with the Kappa coefficient for intra-
and inter-examiner agreement being 0.81 and
0.82, respectively.

Epidemiological =~ questionnaire = was
applied to the participants and caregivers to
investigate the etiological factors that caused the
appearance of WSE on permanent teeth during
the mixed dentition. Oral examination was
carried out at the school to analyze the presence
of WSE visually detected lesions and the need
for treatment, using natural light, using gloves
of procedures and wooden spatula. For clinical
examination, the teeth were dry with sterile
gauze on all faces and when there was a white
spot were recorded in an odontogram.

A pre-established sequence followed
and analyzed the Dental Enamel Development
Defects (DDE) by dental group of the upper arch
and lower arch. They were classified according
to opacity, hypoplasia, and others (teeth that
could not be examined, lost, or erupted). It was
also used, as a differential diagnosis, the shape
of the lesion found and the location, since white
spots in the cervical region, close to the gingiva
and in the shape of a half moon, opaque or not,
were characterized as caries lesions [18].

For those children in whom WSE lesions
were found, dental treatment was provided by
the microabrasion technique and at the end
of each session, neutral sodium fluoride was
applied for 1 minute, in order to prevent the
evolution to a caries lesion with cavitation,
once the enamel structure was damaged. In
order to avoid recurrence, the treated children
were monitored monthly for 12 months, being
instructed on oral hygiene, and should be
supervised by their parents or guardians.

After a previous appointment with the
parents, the children were attended at the
Clinical School of Dentistry (DSC) of the State
University of Piaui. The dental treatment was
performed by the microabrasion technique with
pumice stone and 37% phosphoric acid, with
the aid of a rubber cup. Two applications of 15
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s per session, with a 5 minutes interval between
the two applications, totaling 5 sessions for
each tooth, in the enamel region affected by
the white spot. Smears of the prepared solution
were made with rubber cup, but care is taken
to wash and dry in the interval between each
application. The treatment was performed
once a week, totaling 5 weeks [13,14], with
standardized intraoral photographs obtained
with a digital camera (Canon model EOS 450
D) before and after each session.

The lesions were photographed and the
JPEG digital images were processed in the
Image J software to determine the ESW area in
mm?. The criteria for evaluation of the dental
surface area affected by the white spot were
made through the explicit in Table 1, in which
0 was considered as indicative of dental enamel
not affected by ESW and 1 to 4 mm? with
impairment in the structure with their respective
percentages (Table I).

Table | - Index and percentage of dental surface affected by
white spot on enamel.

Index Percentage of dental area affected (mm)2
0 0%
1 1%-24%
2 25%-49%
3 50% - 74%
4 75%-100%

With the SPSS, in its version 21, the
prevalence of lesions in the teeth of the children
was obtained. The Chi-square test was applied
to find out a statistically significant difference
between the gender and presence of WSE.

RESULTS

A total of 456 children were examined,
48% male (n = 219) and 52% female (n = 237).
The prevalence rate of WSE lesions was 3.95%
in 18 children, 55.5% of the female gender (n
= 10) and 44.5% of the male gender (n = 8).
From the statistical calculation X2 (Chi-Square),
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there was a statistically significant difference
between the gender of participants X2 (1) =
3.967, p < 0.05, indicating that the girls were
the most affected with lesions in enamel.

Ninety teeth presented the lesions. The
most affected teeth were the permanent upper
central incisors and posterior permanent teeth
were not affected. In the 18 children, the upper
right central incisor was affected and they had
at least 2 teeth with WSE. In 15 children, there
were lesions to the upper central incisors (Figure
1).

The largest number of children affected
by WSE was at the age of 10 years ( Figure 2).

In relation to the dental enamel surface
area affected by WSE, most had 1 to 24% of the
enamel involved (n = 11), score 1 (Table 1),
(Figure 3).

Predisposing factors of WSE were shown
after applying the questionnaire to parents /
guardians. Twelve of 18 children had some type
of infectious disease and 16 of them frequently
took antibiotics and anti-inflammatory drugs
(AINs) (Figure 4).

Initial and final photos showing white
spot on the vestibular of the right upper central
incisor treated with microabrasion technique
were shown in figures 5 and 6.
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Figure 1- Distribution of affected teeth and number of lesions.
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Figure 2 - Distribution of schoolchildren affected by white
spots according to age.
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Figure 4 - Questionnaire applied to parents / guardians about
etiological factors.
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Figure 5 - Initial photo showing white spot on the vestibular of
the right upper central incisor.

Figure 6 - Final photo after treatment with microabrasion
technique.

DISCUSSION

The prevalence of WSE was 3.95%,
with predominance in the female gender, not
corroborating the studies of other authors
[18,19] whose prevalence was 33.3% and 34.1%,
respectively, with no difference between genders.

The most affected teeth were the
permanent upper central incisors. A similar result
was observed by Hoffman et al. [20] whose
occurrence of these failures reached in 25% of the
upper incisors versus 10.1% of the lower incisors.

Regarding predisposing factors of WSE
in this study, the excessive intake of antibiotics
and AINs, successive systemic infections, trauma
or caries in the deciduous dentition with pulp
necrosis suggest that they are responsible for the
appearance of WSE. It should be emphasized that
the sugar contained in the composition of the
antibiotic combined with poor oral hygiene may
be responsible in this case, as reported by Corréa-
Faria et al. [21]. In the period of childhood
(approximately 3 weeks to 12 months of life) 2/3
of the enamel hypoplasias occur.
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This period is considered critical because
the resistance of children to disease is diminished.
In the period of early childhood (from the 13th to
the 34th month of life) is when the permanent
lateral incisors, the first and second premolars
are formed and calcified. Approximately 1/3 of
enamel hypoplasias occur in this period [19].
For Shreiner et al. [18] the WSE has a varied
etiology and different characteristics, being the
one caused by the fluorosis that had the highest
prevalence index.

The treatment performed in the 18 children
with WSE was more effective in 16, probably
because the microabrasion technique is indicated
for the removal of superficial irregularities and
intrinsic spots, since they are located in the more
superficial layers of dental enamel [12-16].

It is worth mentioning that after the
treatment the microabrasionated teeth may
acquire a darker or yellowish coloration, due to
the remaining enamel surface remaining thinner,
showing a more intense dentin tissue, which can
determine, therefore, a more yellowish color to
the elements [7].

Another feature of recently micro-
degraded surfaces by this technique is the so-
called “abrasive effect”, in which the optical
properties camouflage the remaining subsurface
stains when light is reflected by this surface and
refracted through it, giving a glaze to the enamel
[7,12].

Aesthetic improvement in most cases
can be given by removing the porous surface
of the enamel exposing the deeper layer of the
enamel, which contains many sites available
for remineralization. The rapid incorporation of
minerals promotes the growth of the crystals of
the enamel that results in the reduction of the
pores and progressively in a smooth and shiny
enamel [2].
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In two patients, no significant improvement
was observed, suggesting that the spots were
intrinsic and more pronounced, and another
form of treatment, the restoration with composite
resin, was suggested by Peruchi et al. [11] and by
Sandfeld et al. [12].

Regarding the location, WSE can affect a
single or several teeth, or a group of developing
teeth, or even the entire dental arch, but the
highest prevalence is in the upper incisors [6,8].

In eleven of the eighteen treated cases the
lesions were located in the incisal third. This
region presents greater thickness of enamel
and absence of dentin tissue between buccal
and lingual dental enamel. Whay and Welbury
[22] showed that remaining incisal enamel may
exhibit excessive translucency, as well as greater
brittleness to wear and fracture over time.

In five children WSE was found on both
the incisal edge and the middle third of the
teeth, and the microabrasion treatment was
probably successful because the lesion must have
reached only the outer surface of the enamel [12-
14,16,21,22].

The evidence from the present study
indicates a great and urgent need for knowledge
of factors associated with WSE. From the data
revealed, the aspects of preventive education and
oral hygiene must be taken into consideration.

Early diagnosis of these lesions will allow
both the monitoring of these teeth and the
indication of preventive, targeted and effective
measures that can be put in place before caries
disease to appear.

However, despite major advances in
scientific knowledge regarding the causes of
enamel defects, further research is required
in order to translate the knowledge gained in
the basic sciences research to accurate clinical
diagnosis and successful treatment of the white
spots.
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CONCLUSION

The prevalence of lesions of white spots
found in dental enamel was 3.95%, with a higher
prevalence in the female gender. The permanent
right upper central incisor was the most affected.

Regarding the predisposing factors of
white spots on enamel, most children had some
type of infectious disease and frequently took
antibiotics and anti-inflammatory drugs.

The treatment proved to be effective
in most children possibly because the lesion is
located more superficially in the enamel.

It was suggested the use of remineralizing
substances with fluorides as an alternative to
repair lesions that have not been removed with
enamel microabrasion.
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