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Original Article

Prevalence and influence
of dental development
anomalies in smile esthetics:
a cross-sectional analysis

Marcelo Lucio Sousa Silva Junior', Millena Lopes de
Brito', Breno Wesley Leal Carvalho' ®, Elen Maria
Carvalho da Silva' ®, Ana de Lourdes Sa de Lira™

Aim: To determine the prevalence of dental development
anomalies and type of influence on the smile of adolescent
students. Method: This was a cross-sectional and analytical
study carried out in two public (A1) and two private (A2) schools
chosen by lotinthe city of Parnaiba-Piaui. The sample calculation
was based on the target population: number of people enrolled
in public and private schools between 15 and 19 years, in the city
of Parnaiba-PI, which totaled 6209 students in 2020, according
to a survey carried out by the Brazilian Institute of Geography
and Statistics — IBGE. A questionnaire on epidemiological data
and aesthetic self-perception of the smile was applied to 160
adolescents between 15 and 19 years old, from August 2020
to July 2021. The clinical examination was carried out under
naturallight, to check for the presence of anomaly(s) in the dental
development. Students who presented only one pathology
would be called group 1 (G1), those who presented two would be
called group 2 (G2) and those who presented 3 or more would be
called group 3 (G3). On the other hand, adolescents in whom no
anomaly was evidenced would participate in the control group
(CG), both in AT and A2. Results: It was observed that 37.5% of
the sample had only a type of dental anomaly, corresponding
to 60 individuals. The most prevalent were enamel hypoplasia,
fusion, transposition, agenesis, ectopic eruption, microdent
and dens-in-dent. It was possible to verify a higher prevalence
in the maxilla, private schools (76.6%) and females (86.6%).
In 45% of adolescents with dental anomalies, embarrassment
was observed when smiling. Conclusion: The prevalence was
relatively high, highlighting the enamel hypoplasia, influencing
the smile esthetics of a reasonable number of adolescents,
whether for acquaintances, strangers or even for photographs.

Keywords: Tooth abnormalities. Prevalence. Adolescents. Esthetics,
dental.
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Introduction

Dental developmental anomaly (DDA) is any disorder or deviation of an anatomical
characteristic or structure, relative to normality, whose etiology may be congenital,
genetic in the periods of prenatal and postnatal development, or due to environmental
factors, during training and cell differentiation. They can be characterized by disor-
ders in the following aspects: shape, size, number, position, and eruption'*.

In a recent study with panoramic radiographs of Brazilian children, a prevalence of
DDA of 27.5% was observed, with hypodontia being the most common (7.3%)%. Com-
pared to other common oral cavity diseases and disorders, such as tooth decay and
periodontal diseases, they are less common, however, treatment and control are often
associated with difficulty and complexity®®.

A radiographic examination should be performed to confirm the diagnosis when
DDA is suspected after the clinical examination. Early diagnosis in primary, mixed
or early permanent dentition is recommended, suggesting greater simplicity in the
treatment plan, with a reduction in complications. Thus, controlling the eruption
and developing the dentition is an integral part of achieving occlusal, functional and
esthetic harmony™'2,

Although DDA can be found in any age group, adolescents are one of the groups
most affected psychologically by the effects of these anomalies, because the aes-
thetic standards exert a direct influence on their self-esteem and social behavior'3'7,

The early diagnosis of a given dental anomaly, such as agenesis or the presence of a
conoid tooth, can alert the clinician to the possibility of developing other associated
anomalies in the same patient or in other family members, allowing for early diagno-
sis and timely dental intervention'?4,

In this context, as it is a public health problem, dental aesthetics acts by improv-
ing social interaction, improving the patient's self-esteem and self-confidence,
reinforcing the importance of dental treatment in adolescents, both in the
aesthetic-functional and psychosocial scope’®.

The null hypothesis of this research was that the prevalence of DDA among adoles-
cents is low, but when present, an association of anomalies can be found in the same
individual, with the predominant etiological factor being genetic.

Based on this context, it became justifiable to investigate the presence of DDA, the

self-perception and the impact generated by it, to encourage the incorporation of
treatment in the public service, and thus make dental care more accessible to less
socioeconomically favored.

The aim of this research was to determine the prevalence of dental development
anomalies and type of influence on the smile of adolescent students.

Material and Methods

The research was carried out after the ethical opinion of approval of the Research
Ethics Committee of the State University of Piaui - CEP/UESPI, with CAAE
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number: 26139419.0.0000.5209. This was a cross-sectional and analytical study car-
ried out in from August 2020 to July 2021.

The sample calculation was based on the target population: number of peo-
ple enrolled in public and private schools between 15 and 19 years, in the city of
Parnaiba-PI, which totaled 6209 students in 2020, according to a survey car-
ried out by the Brazilian Institute of Geography and Statistics - IBGE™. In this way,
from the sample size formula, a number of 396 was obtained, with approximation
to 400. According to the sample calculation, the minimum number of 396 partici-
pants for this research would be enough, taking into account the proposed analy-
ses, a sampling error of 5%, in addition to a 95% confidence level, according to the
guidelines addressed by Fonteles et al.?°. Due to the research being carried out
during the Covid-19 pandemic period, the minimum estimated population value
was not obtained.

The inclusion criteria adopted were: adolescent students between 15 and 19 years
old, who were studying in public and private schools and accepted to participate
in the research, with permission from their parents (underage). The exclusion cri-
teria were all students unable to understand and answer the questionnaires, such
as those with cognitive impairment, syndromes or hearing and visual impairment,
those who did not wish to participate in the research or those whose parents
not authorized.

Before the pilot study, in order to standardize the diagnosis of DDA, clinical and
radiological training was carried out to calibrate two examiners at the Clinic School
of Dentistry (CSD), based on the study previously carried out by other authors’®.
Twenty adolescents who did not participate in the study were examined to determine
intra- and inter-examiner agreement. Kappa values were 0.84 for inter-examiner
agreement (between the two examiners), 0.85 and 0.87 for intra-examiner agree-
ment, and 0.86 and 0.85 for inter-examiner agreement between each examiner
and the gold standard. For this, the individuals were examined twice, with an
interval of two weeks. The same was done with regard to the interpretation of
panoramic radiography.

Before data collection, a pilot study was carried out with 30 adolescents from munic-
ipal schools that did not participate in the sample, to evaluate the methods and check
whether there would be a need to make changes in the initially proposed methodol-
ogy. There was no need to reformulate the method.

Two public (A1) and two private (A2) schools were chosen by drawing lots, so that
the number of students participating in the sample was evenly distributed. The
schools were adopting the hybrid education system due to the current moment of
the COVID-19 pandemic. Students were also chosen by lottery according to their
schoolbook number.

A questionnaire was applied to each research participant about epidemiological
data and the aesthetic self-perception of the smile, based on a previously validated
study with Brazilians?' (Figure 1). The clinical examination was carried out under
natural light, in a school environment, by two examiners using previously calibrated
personal protective equipment (PPE's), with the aid of a wooden spatula, mouth
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mirror and dental probe. Students who presented only one pathology would be
called group 1 (G1), those who presented two would be called group 2 (G2) and
those who presented 3 or more would be called group 3 (G3). On the other hand,
adolescents in whom a DDA was not evidenced participated in the control group
(CG), bothin AT and A2.

1. Gender: female ( ) male( )

2. Age of adolescent: 15years () 16years( ) 17years( ) 18years( ) 19years( )
3. Race: white () black () brown ( )

4. School: public ( ) private ()

5. Are you embarrassed to smile in photographs? Yes () No( )

6. Are you ashamed to smile at acquaintances? Yes ( ) No ( )

7. Are you ashamed to smile at strangers? Yes ( ) No ()

8. If yes, why not have sought dental treatment?
() lackof interest () financial issues () lack of information ( ) fear of treatment ( ) family characteristic

Figure 1. Epidemiological questionnaire and self-perception of smile

After the initial clinical examination to verify the presence of the pathology, the stu-
dents were examined again for classification of the DDA (number, shape, position or
eruption disorder) in CSD, one week after, if present in the upper, lower arch or in both
arches, if on the right side or left, or on both sides. Then, panoramic radiography was
taken to confirm the diagnosis of DDA.

SPSS statistical software (version 25) was used to perform descriptive statistics,
with percentages and frequencies, association analyzes using the chi-square and
mean comparisons using the t test, all with the significance level measured by
p value >0.05. The chi-square test was applied because, in the data collection, only
two groups were found: students who had a single dental anomaly (G1) and those
who did not (GC).

Results

Due to the period of Covid-19, the schools adopted the hybrid or strictly remote mode
of classes, making it difficult to obtain an estimated sample, and the fact that 12 male
students after answering the questionnaire did not wish to be examined, there was
only participation of 160 adolescents. Of these, 37.5% had anomalies, corresponding
to 60 individuals, and these had only one type of anomaly, corresponding to G1, being
46.6% brown, 41.6% white and 11.8% black. In Figure 2, it is possible to verify the fre-
guency distribution according to gender and type of school.
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Figure 2. Prevalence of anomalies regarding gender and type of school of adolescents (15-19 years old)

It was observed that 37.5% of the sample had only a type of dental anomaly, corre-
sponding to 60 individuals. The most prevalent were enamel hypoplasia, fusion, trans-
position, agenesis, ectopic eruption, microdent and dens-in-dent. It was possible to
verify a higher prevalence in the maxilla, private schools (76.6%) and females (86.6%,).

In addition, the t test was performed to compare the mean age between the sam-
ple with and without anomalies, and it was possible to verify that there was no
statistically significant difference (t = 0.24; p = 0.81) between the groups with and
without anomalies in adolescents. Finally, in general, Tables 1 and 2 show the
variables and their association with the presence or absence of anomalies in the
arch and side, respectively.

Based on Table 1, using the chi-square test, it was possible to observe that it is asso-
ciated with the presence of anomalies in the arch in 83.3% of adolescents in the
upper,15% in the lower and in no adolescent in both arches. Specifically, no anoma-
lies of the supernumerary type, conoid tooth, gemination, retained, infraocclusion and
supraocclusion were found.

Table 1. Distribution of variables associated with arch anomalies in adolescents (15 to 19 years old).
Parnaiba, 2021.

CG s
Anomalies (n=100) U[()r?irsa{;:h LOE’:‘e: S;Ch p valor
No 100 43 7 2= 18.76
Agenesis o 0'01
Yes 0 8 2 p=U.
Continue
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Continuation

No 100 51 9
Supernumerary
Yes 0 0 0
No 101 47 9 2 —
Microdontics X 09(-)%?1’
Yes 0 4 0 p=0.
No 101 48 9 2 -
Macrodontia X3 61396
Yes 0 3 0 p=0.
No 101 48 9 2 =
Dens-in-tooth X 6‘05;’
Yes 0 3 0 p=Uu.
No 101 51 9
Conoid tooth
Yes 0 0 0
Fusion No 101 40 9 X2 = 23.47
Yes 0 11 0 =0.001
No 101 51 9
Twinning
Yes 0 0 0
No 101 40 9 X2 = 23.47
Transposition - 0061
Yes 0 11 0 p=
No 101 46 6 2 -
Ectopic eruption X = 3%5’?
Yes 0 5 3 p=U.
No 101 51 9
Withheld
Yes 0 0 0
No 101 51 5 2
Impacted X = é’%g?
Yes 0 0 4 p=0.
No 101 51 9
Infraocclusion
Yes 0 0 0
No 101 51 9
Superocclusion
Yes 0 0 0
No 101 40 9 2 =
Enamel hypoplasia X = g%gz
Yes 0 11 0 p=0.

Foot note: CG: control group; *p < 0.05; (-)Chi-square test not applicable

However, anomalies with a statistically significant distribution (p < 0.05) were found
from the agenesis-type chi-square test in the upper arch of 8 and the lower arch
in 2 adolescents. In the upper arch, 4 adolescents had microdontia, 10 had fusion,
10 had transposition, and finally, 10 had enamel hypoplasia. As for the ectopic erup-
tion, there were 4 adolescents with this type of anomaly in the upper arch and 3 in
the lower arch. In this same arch, 4 anomalies of the impaction type of third molars
were also found.
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Table 2. Distribution of variables associated with dental development anomalies on the dental arch side
in adolescents (15 to 19 years old). Parnaiba, 2021.

Dental arch side

2

. None Right Left Both p valor

Anomalies (h=101)  (n=23) (n=4) (n=32)
No 101 21 4 25 2 = 18.60

Agenesis P
Yes 0 2 0 7 p =0.001
No 101 23 4 32

Supernumerary
Yes 0 0 0 0
No 101 23 4 28 2 -

Microdontics X - 3%6”
Yes 0 0 0 4 p =0.001
No 101 23 4 30 2 -

Macrodontia X 086100
Yes 0 0 0 2 p=0.001
No 101 21 4 32 2 =

Dens-in-tooth X _102[-)26
Yes 0 2 0 0 p=0.
No 101 23 4 32

Conoid tooth
Yes 0 0 0 0

) No 101 13 4 32 X2 = 63,57

Fusion _ 1
Yes 0 10 0 0 p=0.00
No 101 23 4 32

Twinning
Yes 0 0 0 0
No 101 25 2 32 X2 = 53.89

Transposition -0 0‘01
Yes 0 8 2 0 p=0.
No 101 22 2 27 2 _

Ectopic eruption X - 5%319
Yes 0 1 2 5 p=U.
Nao 101 23 4 32

Withheld
Yes 0 0 0 0
No 101 23 4 28 2 _

Impacted X = 3%(‘)‘11
Yes 0 0 0 4 p=0.
No 101 23 4 32

Infraocclusion
Yes 0 0 0 0
No 101 23 4 32

Superocclusion
Yes 0 0 0 0

Enamel hypoplasia -0 0'01
Yes 0 0 0 10 p=0.

Foot note: *p < 0.05

Such anomalies were found with a statistically significant distribution from the
chi-square: agenesis in 2 adolescents on the right side and in 7 on both sides, micro-
dontia in 4 adolescents on both sides and macrodontia in both sides of 2 adoles-
cents. Dens-in-dental anomaly was found only in 2 adolescents on the right side and

fusion was also found only on the right side in 10 adolescents.
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As for the type of transposition anomaly, this was found in 8 adolescents on the
right side and in 2 on the left side. Ectopic eruption appeared in 1 adolescent on the
right side, in 2 on the left side, and in 5 on both sides. On both sides, impacted tooth
position anomaly was found in 4 adolescents on both sides and enamel hypoplasia
in 10 adolescents.

Discussion

It was possible to observe the prevalence rate of dental anomalies of 37.5%, corrob-
orating the values found by other authors®'°?? which presented approximate values
to those of this research, 39.2%, 31.3%, 39.31%. But diverging from the value found
by Carneiro et al.?® (2021), of 22.7%. This probably explains the fact that there are
divergent values of prevalence, due to the studies being carried out in different popu-
lations, under the influence of specific genetic and environmental factors.

The presence of these anomalies suggests that they are related to genetic, hered-
itary and environmental factors, with the exception of enamel hypoplasia, which
may be exclusively associated with environmental factors that interfere with odon-
togenesis. Some authors?'>'® have verified this statement by stating that there is a
genetic interrelationship in the development of some DDA, with different degrees
of severity.

In the present study, there was a difference between genders, with females having a
higher prevalence, possibly due to the fact that all students accepted to be examined
in schools, unlike some males who objected. This fact was also observed by some
authors*®when they found that females seek dental treatment more frequently than
males. However, in the studies carried out by Braga et al.?* (2020) the prevalence was
higher in males.

As for location, it was observed in this study that DDA was more prevalent in the
maxilla than in the mandible, with the most common being: enamel hypoplasia,
fusion, transposition, agenesis, ectopic eruption, microdent, dens-in-dent, corrob-
orating the findings by Carneiro et al.?® (2021) and diverging from the research by
Martins Neto et al.# (2019) who observed a greater presence of number anomalies
in the mandible.

The null hypothesis was rejected because the prevalence of DDA in this study sample
was high and no teenager had more than one type of anomaly.

In the current study, anomalies in number, position, shape and eruption disorders
were observed, with enamel agenesis, fusion, transposition and hypoplasia being
the most prevalent. However, some authors???4% found that the number anom-
aly (agenesis) was more prevalent, emphasizing that the genetic mutation is the
most relevant etiological factor. In this research, the teeth most affected by agen-
esis were the maxillary central incisors, maxillary lateral incisors, and third molars.
Tooth transposition observed, as in another study?’, had a high prevalence, affect-
ing mainly the canine and first premolar on the right side. However, the number of
fusions in this study was as high as the transposition, mainly affecting the central
and lateral incisors on the right side, in contrast to other studies?®?°, with microdon-
tia and conoid tooth more prevalent.
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Regarding eruption disorders, the prevalence of ectopic eruption was high, as observed
by Lagana et al.?® (2017), with a decreasing number of upper canines and lower
second premolars. Enamel hypoplasia, as in the research by Ramos et al.®® (2019)
affected the upper central incisors on both sides in adolescents.

The presence of DDA can also be highlighted which, although not having a high prev-
alence, reached a part of the sample, such as microdontia and Dens-in-dent in upper
lateral incisors, as in other studies*®'. Macrodontia was observed in the maxillary
central incisors, as well as in the studies by Yassin? (2016). Impacted third molars
were also observed by other authors®?? probably because they are the last teeth to
erupt in the oral cavity.

It is noteworthy that regardless of the etiological factors, knowledge of the prevalence
of DDA serves as a guide for dentists to pay attention to the early diagnosis to prevent
malocclusions, delay in tooth eruption or deviations from its trajectory.

It was possible to observe that 45% of adolescents who had anomalies are afraid to
smile in some situation during social life, whether for acquaintances, strangers or
even for photographs, probably due to the aesthetic value of the smile. Such findings
corroborate those found by other authors''® whose presence of these anomalies
generates both situations of bullying and self-criticism, however, diverging from the
findings of other authors®? who found no association between the practice of bullying
and the presence or absence of malocclusion.

It is believed that with globalization, a greater number of patients are aware of their
dental conditions, due to the ease of access to information on smile esthetics on
social networks. This reinforces the need for early diagnosis, intervention and treat-
ment of such anomalies. In this study, the sample of females was larger than males,
with the finding that dental anomalies directly affect aesthetics, with females being
more concerned with appearance. This can be considered a limitation of this study.
Another relevant factor limiting this study was that the sample number was lower
than the minimum value indicated by the sample calculation, with a different number
of participants in the groups.

It is suggested that other studies be carried out with a greater number of Brazil-
ian participants, addressing both the prevalence and possible etiological factors,
since variations in dental anomalies highlight the need to establish data from var-
ious geographic regions to examine the effect of genetics and environment on
tooth development.

In conclusion, the prevalence was relatively high, highlighting the enamel hypoplasia,
influencing the smile esthetics of a reasonable number of adolescents, whether for
acquaintances, strangers or even for photographs.
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