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Carelli, J. 1dade dentéria: Avaliacdo de métodos de estimativa e associacdo com polimorfismos
nos genes ESR1e ESR2. [Tese de Doutorado]. Curitiba: Universidade Positivo; 2023.

RESUMO

Objetivo: O objetivo deste trabalho foi apresentar dois estudos sobre a idade dentaria. No
primeiro estudo o objetivo foi avaliar dois métodos de determinacdo de idade dentaria em uma
populacdo de Joinville, localizada no Sul do Brasil. E no segundo trabalho o objetivo foi avaliar
o papel dos polimorfismos genéticos nos receptores de estrogeno (ESR1) e (ESR2) na idade
dentaria. Metodologia: No primeiro estudo a amostra foi composta por 229 radiografias
panoramicas (119 meninos e 110 meninas) de criancas com idade de 6 a 12 anos. A idade
cronoldgica foi calculada para cada paciente e a idade dentéria foi determinada pelos métodos de
Demirjian e Cameriere. Todos os dados continuos foram testados quanto a normalidade pelo
teste de Shapiro-Wilk. O coeficiente de correlacdo de Pearson foi empregado. A significancia
estatistica foi considerada quando p<0,05. O segundo estudo, foi um trabalho transversal que
avaliou radiografias panoramicas, exames clinicos, analise genética e sorologica de 36
adolescentes (19 meninas e 17 meninos)com idade de 10 a 16 anos. Foi determinada a idade
cronoldgica e a idade dentaria foi estimada através dos métodos de Hofmann e Demirjian. Os
polimorfismos genéticos ESR1 (rs2234693) e ESR2 (rs4986938 e rs1256049) foram genotipados
por meio de PCR em tempo real. Os niveis de estradiol, estrona e estriol foram medidos através
de coletas soroldgicas. O equilibrio de Hardy-Weinberg dos polimorfismos foi avaliado pelo
teste qui-quadrado. Valores de p<0,05 indicaram diferenca estatistica. Resultados: No primeiro
estudo, a idade cronoldgica média encontrada foi de 8,75 anos. De acordo com o método de

Demirjian, a média da idade dentaria foi de 9,3 anos, enquanto, segundo 0 método de Cameriere,



a idade dentaria media foi de 8,66 anos. Foi encontrada uma forte correlacdo entre a idade
cronoldgica e a idade dentaria, tanto no método de Demirjian (r= 0,776 e p=0,000) quanto no
método de Cameriere (r= 0,735 e p= 0,000). No segundo estudo os resultados mostraram que em
relacdo aos hormonios, o estradiol apresentou correlagdo com idade cronolégica (p=0,050). De
acordo com o metodo de Hofmann, ndo houve diferenca na idade dentaria entre homens e
mulheres (p=0,321). A idade dentaria de acordo com Demirjian foi maior em homens (-0,30 a
1,69; média = 1,06, desvio padrdo = 1,71). Os niveis de estradiol foram mais altos que os de
estriol e estrona, mas ndo houve associacdo com polimorfismos genéticos avaliados (p>0,05). A
idade dentaria média nao foi estatisticamente diferente entre os polimorfismos genéticos
rs2234693 em ESR1 e rs4986938 e rs1256049 em ESR2.Conclusdo: No primeiro estudo pode-se
concluir que o método de Demirjian teve uma melhor estimativa de idade dentaria dentro da
populacdo avaliada. E, no segundo estudo os polimorfismos genéticos estudados em ESR1 e

ESR2 ndo foram associados a idade dentaria na populacédo estudada.

Palavras chave: Desenvolvimento dentario, Genética, Hormonios



Carelli, J. Dental Age: Evaluation of methods and association with polymorphisms in the ESR1
and ESR2 genes. [Tese de Doutorado]. Curitiba: Universidade Positivo; 2023.

ABSTRACT

Obijective: The aim of this study was to present two studies on dental age. The first study aimed
to evaluated two methods for determining dental age in a group of children from Joinville, South
Brazil. The second study aimed to evaluate the association between dental age and the genetic
polymorphisms in estrogen receptor alpha (ESR1) and beta (ESR2). Methodology: In the first
study the sample consisted of 229panoramic radiographs (119 males and 110 females) from
Brazilian children from 6 to 12 years old. The chronological age was calculated for each child.
The dental age was estimated according to the Demirjian’s and Cameriere’s methods. All
continuous data were tested for normality by Shapiro-Wilk test and therefore, parametric and
non-parametric tests were used to analyze the data. The Pearson correlation coefficient was used.
The statistical significance was p<0.05.
The second was a cross-sectional study based on panoramic radiograph analysis, clinical
examinations, genetic analysis and serological evaluation of 36 adolescents (19 females and 17
males) from 10 to 16 years old. The chronological age was calculated for adolescent and dental
age was estimated according to two different methods: Demirjian et al. and Hofmannet.al. The
genetic polymorphisms ESR1(rs2234693) and ESR2(rs4986938 and rs1256049) were genotyped
through real-time PCR. The levels of estradiol, estrone and estriol were also measured in the
serum. The Hardy-Weinberg equilibrium of the polymorphisms were evaluated by chi-square
test. Values of p<0.05 was considered. Results: In the first study the mean of chronological age
was 8.75 years old. According to Demirjian method the median of dental age was 9.3 years old,
while according to Cameriere method the median of dental age was 8.66 years old. A strong

correlation between chronological age and dental age according to Demirjian (r= 0.776 and
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p=0.000) and Cameriere (r= 0.735 and p= 0.000) were founded for both genders. The second
study showed that estradiol was correlated with chronological age (p=0.050). According to
Hofmann’s method, there was no difference between males and females in dental age. Dental age
according to Demirjian was higher in male (-0.30 to 1.69; mean = 1.06, standard deviation =
1.71).Estradiol levels were higher than estriol and estrone, but there was no association with
genotypes (p>0.05). The mean dental age was not statistically different among genotypes in the
genetic polymorphisms rs2234693, in ESR1, and rs4986938 and rs1256049 in ESR2. Conclusion:
In the first study dental age according to the Demirjian's method had better correlation with
chronological age in the evaluated population. And in the second study the genetic

polymorphisms in ESR1and ESR2, were not associated with dental age in the studied population.

Key words: Odontogenesis. Genetic. Hormones
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Manuscrito 1

THE CAMERIERE AND DEMIRJIAN METHODS FOR THE ASSESSMENT OF

DENTAL AGE IN BRAZILIAN CHILDREN!

Abstract

Obijective: This study aimed to compare the correlation between chronological age and
dental age using Demirjian’s and Cameriere’s methods in a group of children from Joinville,
South Brazil. Method: The sample consisted of 229 panoramic radiographs(119 males and 110
females) from Brazilian children from 6 to 12 years old. The chronological age was calculated
for each child. The dental age was estimated according to the Demirjian’s and Cameriere’s
methods. All continuous data were tested for normality by Shapiro-Wilk. The Pearson
correlation coefficient was used. The statistical considered was p<0.05. Result: The mean
chronological age was 8.75 years old. According to Demirjian”s method the average dental age
was 9.3 years old, while according to Cameriere’s method the average dental age was 8.66 years
old. A strong correlation between chronological age and dental age according to Demirjian’s (r=
0.776 and p=0.000) and Cameriere’s (r= 0.735 and p= 0.000) were founded for both genders.
Conclusion: Dental age according to the Cameriere's method had better correlation with

chronological age in the evaluated population.

Keywords: Panoramic radiography. Odontogenesis. Orthodontics.

!Manuscrito foi submetido ao periddico: Journal of the World Federation of Orthodontists. Manuscrito formatado de
acordo com as normas especificas do periddico (acessado em: 21/11/2023).
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Introduction

Assessing chronological age (CA) using parts of the body or bone analysis is an essential
tool to identify people and solve crimes[1]. In dentistry, the analysis of anatomical regions in the
hand-wrist area is very common for the determination of CA with orthodontic purposes[2] but,
once teeth follow a predictable pattern of mineralization and eruption during the development,
estimation of the CA based on the dental development stage may be also an accurate method[3,
4]. In fact, dental age (DA) determination by the analyzes of the stage of dental maturation could
be a more reliable indicator of CA than skeletal analysis once it is less affected by environmental
and nutritional factors[5, 6].

Several DA determination have been proposed in the literature and the most used in
different populations is the Demirjian’s method. This method was elaborated by Demirjian and
has been modified and adapted over the years to improve its accuracy and applicability for CA
estimation[2]. This method assesses the mineralization stages of seven permanent teeth in the
mandible using radiographs and comparing the findings to established age estimation tables.
More recently, a new method was introduced by Cameriere[7] and have also been used for the
same purpose. This method analyzes dental maturation by measuring the projections of open
dental apices through a formula that analyzes tooth maturation by gauging open apices of seven
permanent teeth on the left mandible of a panoramic radiograph[7].

DA is an important biological age marker that plays a role in many fields, including
forensic science, anthropology, pediatrics and orthodontics[8]. Despite both methods,
Demirjian’s and Cameriere’s, show reliability and accuracy in age estimation, there is still a

certain controversy in the literature especially when applied to different populations Therefore,
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new studies in different samples are important to identify the best method used to DA
determination in different populations. Thus, this study aimed to compare the correlation
between CA and DA using those two methods in a group of children from Joinville, South

Brazil.

Materials and Methods
Ethical aspects, Study Design and Sampling

This retrospective study was approved by Research Ethics Committee of University of
Joinville- UNIVILLE (Approval Number: 4.392.279). The sample consisted of panoramic
radiographs and clinical records from Brazilian children from 6 to 12 years old who were
seeking dental treatment in the city of Joinville-UNIVILLE. All included children were resident
in Joinville region. Joinville is the largest city in Santa Catarina state, which is located in the
Southern Region of Brazil. Joinville has around 605,000 inhabitants, most of whom are of
German descendant[9].

Exclusion criteria were clinical records without panoramic radiograph, image quality
problems affecting lower permanent tooth visualization, systemic diseases and dental agenesis.

Data were collected between November, 2021 and august, 2022.

Dental Age Determination

The CA was calculated for each child by subtracting the date of birth from the date of the
image exam, and the results were expressed as years with two decimal places. For the evaluation
of DA, the CA of the participants was blinded. To determine intra-rater and inter-rater reliability

was examined by using weighted kappa statistics, the images of 5 randomly selected participants
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were evaluated twice in a blinded manner both by the same investigator as well as by a second
(senior) investigator. The intra-rater and inter-rater reliability were assessed by calculating
Cohen's kappa (k=1.00 and k=0.86) respectively.

The DA was estimated according to the Demirjian’s and Cameriere’s methods. The DA
estimation according to the Demirjian’s method was performed based on the maturity of the
seven permanent teeth on the lower left side (mandible) (except the third molar). According to
the Demirjian’s staging criteria [2] each tooth was classified into 8 different developmental
mineralization stages, which were identified by letters "A" to "H". The designated stages started
with the initial crown formation and continued until the closure of the root apex. Each tooth was
rated on a scale, and each rating was then converted into a score.

The Cameriere’s method [7] analyzed the left permanent mandibular teeth, and the age
was calculated using the formula: Age = 8.971 + 0.375.g + 1.631x5 + 0.674.NO — 1.034.s —
0.176.s.NO. Where g is a variable equal to 1 for boys and 0 for girls. The total number of teeth
with completely closed apices (NO) was obtained. For teeth with a single root, the width of the
open apex was measured(Al1-A5). For teeth with two roots, the sum of the widths of the two
open apices was measured (A5-A7). The measurements (A) were normalized by dividing the
tooth length (L1-L7) to consider the effect of possible differences in magnification and
angulations among radiographs. The normalized measurements of the seven left permanent
mandibular teeth (xi=Ai/Li, i=1... 7), the sum of the normalized open apices (s) and the number
of teeth with closed apices (NO) was used to estimate DA. All measurements were carried out by

the same observer.
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Statistical analysis

All analyses were performed using Graph Pad Prism 5.0a (Graph Pad Software Inc., San
Diego, CA, USA). All continuous data were tested for normality by Shapiro-Wilk test and
therefore, parametric and non-parametric tests were used to analyze the data. The intra-rater and
inter-rater reliability were assessed by calculating Cohen's kappa (k=1.00 and k=0.86)
respectively.

The Pearson correlation coefficient was used to determine the correlation strength
between the variables (non-normal data). The strength of the positive correlations was defined
according to the value of the “Correlation Coefficient”, such as:1: perfect; 0.7 to 0.9: strong; 0.4
to 0.6: moderate; 0.1 to 0.3: weak; and 0: no correlation. The statistical significance was defined

by two-tailed p<0.05.

Results

A total of 9117 dental records was founded for eligibility and 8231 was excluded for
absence of panoramic radiography. In a second moment more 657 dental records were excluded
for image quality problems affecting lower permanent tooth visualization or systemic diseases or
dental agenesis. So, in a total 229 dental records were included in this study.

CA in years was calculated in females and males and the median was 8.75 years old.
According to Demirjian’s method the median DA was 9.3 years old, while according to

Cameriere’s method the median DA was 8.66 years old (Table 1).
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Table 1: Descriptive statistics of studied variables in both gender

All
Mean Star]da}rd Median Max — Min Interquartil
Deviation Range
CA 8.82 1.29 8.75 12.08 -6.0 1.91
Demirjian 9.62 1.52 9.3 13.40-6.7 2.45
Cameriere 8.74 1.29 8.66 11.18 -5.63 242

CA and DA according Demirjian”s was higher in males than females (p<0.05). There was

no difference between male and female according to Cameriere’s method (Table 2).

Table 2: Descriptive statistics of studied variables between sex

Male Female
Standard - Max —  Interquartil Standard . Max —  Interquartil
Mean Deviation Median Min Range Mean Deviation Median Min Range
cA | 8w 13 90 M¥ 22 |8 118 a1 20 16
- 12.90 13.40
Demirjian | 9.66 1.52 94 6.7 24 9.5 1.52 9.1 710 2.60
. 10.72— 11.18-
Cameriere | 8.76 1.33 8.65 563 2.44 8.71 1.26 8.69 6.07 2.47

The correlation between DA according to Demirjian”s and Cameriere’s methods with CA

in both genders are shown on Table 3. A strong correlation between CA and DA according to

Demirjian’s for both genders was founded (r= 0.776 and p=0.000). The correlation was strong

between CA and DA according to Cameriere”s for both gender (r= 0.735 and p= 0.000).

Table 3: Correlation between the studied variables in both gender

DA CA
Demirjian R 0.776
J p-value 0.000
Cameriere R 0.735
p-value 0.000

Notes: Pearson’s correlation was performed. Bold forms mean
statistical significance.
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A strong correlation between CA and DA according to Demirjians for male and female
was founded (r = 0.801 and p= 0.000; r = 0.749 and p= -.000). The correlation was strong
between CA and DA according to Cameriere’s for both male and female (r = 0.745 and p=

0.000; r=0.725 and p= 0.000).

Table 4: Correlation between the studied variables
between sex

Male Female
CA CA
- 0.801 0.749
Demirjian
p-value 0.000 0.000
. r 0.745 0.725
Cameriere
p-value 0.000 0.000

Notes: Pearson’s correlation was performed. Bold forms
mean statistical significance.

Discussion

The present study aimed to investigate the association between DA and CA in a group of
children aged 6 to 12 years, both genders from a city in the south of Brazil. One important aspect
to be highlighted is that a recent review of the literature evaluated original studies on DA
estimation methods applied to Brazilian children [10]. The authors concluded that most of the
international methods for DA estimation had optimal performance in Brazilian children, however
it is important to emphasize that none of the studies evaluated children from Joinville. The
population from Joinville - Santa Catarina state, is located in southern Brazil and may have some
difference from other regions of Brazil. Joinville is well known by its German immigration
which could reflect in some variation in the DA due to the particular genetic background of the

population. Therefore, in the present study we used two methods to estimate DA in this specific
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population. We used Demirjian’s [2] and Cameriere’s [7] methods. Demirjian's approach gained
widespread recognition and became the predominant method for estimating dental age [11].

Joinville city is essentially colonized by the German-Brazilian population, composed of
German descendants. We hypothesized that the observed results may be very similar to results
observed in the Germanic population [12] or other studies with central Europe samples due to the
genetic background of the population [13]. In our study, the mean of the CA was 8.75 years, and
both methods revealed values very close to CA: 9.3 years was found in Demirjian’s method and
8.66 in Cameriere’s method. There are some studies that affirm that the Demirjian’s method is
geographically sensitive [14, 15] except some studies that are single population oriented [10, 16].
Cameriere’s method is considered one of the geographically stable methods and tends to
overestimate around 4 months [17, 10,14].

It is important to consider that in previous studies Demirjian’s method overestimation
varies between 4 to 9 months [10,14,15]. In our study an overestimation was also observed.
Some studies using Cameriere’s method also have showed and overestimation [10, 14, 17].

Analysis of DA is a crucial aspect of clinical diagnosis and forensic dentistry, particularly
in children and young adolescents [18]. Several methods have been developed for this purpose,
but approaches that use dental tissues are among the most useful and reliable, due their small
capacity for change and greater resistance to degradation [19]. Unlike skeletal analysis, DA is
less influenced by extrinsic or intrinsic factors, making it a more reliable indicator of CA [5]. It
is also less affected by environmental factors such as nutrition and the individual’s endocrine
system variations, therefore it is an effective tool for determining age ante-mortem and post-
mortem [20]. In order to determine the DA, we used panoramic radiographs from the digital

archives of Univille University, therefore no individual was exposed to ionizing radiation. The
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analysis of the panoramic radiographs enables the assessment of the individual's dental
development degree, while offering the advantages of low radiation exposure and cost-
effectiveness for the patient [21].

Both methods tested in this study presented high correlation between DA and CA, the
method with the highest correlation was Cameriere’s [7]. Previous studies showed different
results. Nair et al., [22] carried out a study comparing the methods of Demirjian’s [2] and
Cameriere’s [7] in an Indian population composed of children aged 7 to 12 years of both genders
and concluded that the method of Cameriere was the most reliable for estimating the age of that
population. In Europe, Wolf et al. [12], compared the two methods in a German population aged
6 to 14 years of both genders and found that the method of Demirjian presented more adequate
results for the estimation of DA in the investigated population. Although the population of
Joinville is majority Germanic descendants, our results were different from the one reported by
Wolf et al. [12]. This difference may be related to the age group of the study sample once this
method may be more relevant when an age group between 12 and 18 years is used [23,24].

Cameriere’s method was tested by Machado et al [25] in children of the Southeast of
Brazil, aged 6 to 14 years old, and showed a good correlation with CA from Brazilian boys and
girls, which corroborates with our study. Hostiuc et al., [14] show that the Cameriere”s method is
useful for estimating the CA, with errors of less than one year and concluded that Cameriere’s
method of evaluating DA is sufficiently accurate for forensic practice, at least in the 7-14 age
interval.

Finally, it is important to mention that the development of each individual can be affected

by other factors in populations around the world, covering individuals from different cities or
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regions within the same country [26]. Our results suggest that the both methods are efficient to

estimate the CA in the population from Joinville - Brazil.
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Conclusion
Dental age according to the Demirjian's method had better correlation with chronological

aged in the evaluated population.
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Manuscrito 2
ASSESSING THE ASSOCIATION BETWEEN POLYMORPHISM IN THE GENE

ENCODING ESTROGEN RECEPTORS AND DENTAL AGE?

Abstract

Objective: This study evaluated the association between dental age and the genetic
polymorphisms in estrogen receptor alpha (ESR1) and beta (ESR2). Methods: This cross-
sectional study was based on panoramic radiograph analysis, oral examination, blood collection
and genotype analysis from biological samples of 36 adolescents. Dental age was estimated
according to two different methods: Demirjian’s and Hofmann’s. The genetic polymorphisms
ESR1(rs2234693) and ESR2(rs4986938 and rs1256049) were genotyped through real-time PCR.
The estradiol level was also measured in the serum. The Hardy-Weinberg equilibrium of the
polymorphisms were evaluated by chi-square test. Values of p<0.05 indicate statistical
difference. Results: Regarding hormones, estradiol was correlated with chronological age
(p=0.050). According to Hofmann"s method, there is no difference in third molar maturation
between males and females (p=0.321). However, Chronological Age —Dental Age (CA-DA) in
male is higher than in female (0.35 to 2.81, mean= 1.66, standard deviation = 1.97). Dental age
according to Demirjian was higher in male (-0.30 to 1.69; mean = 1.06, standard deviation =
1.71).Estradiol levels was higher than estriol and estrone, but there is no association with
genotypes (p>0.05). The mean dental age was not statistically different among genotypes in the

genetic polymorphisms rs2234693, in ESR1, and rs4986938 and rs1256049 in ESR2. Conclusion:

2Manuscrito foi submetido ao periddico: Brazilian Journal of Oral Sciences. Manuscrito formatado de acordo com as
normas especificas do periddico (acessado em: 17/11/2023).
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The studied genetic polymorphisms in ESR1and ESR2, were not associated with dental age in the
studied population.

Keywords: Panoramic radiography. Odontogenesis. Estrogen receptor gene.
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1. Introduction

Dental development is a complex process that contributes to the harmonious growth of
jaws, craniofacial structures, and teeth®. It serves as a valuable tool in clinical practice and
forensic identification, facilitating the estimation of skeletal maturation, pubertal growth, and age
determination for minors. Specific stages of dental development can be assessed through
imaging, biochemical, and histological methods®3.The entire process is finely regulated by a
combination of environmental, genetic, epigenetic, and hormonal factors®, though the precise
role of each factor remains uncertain.

Regarding methods for assessing dental development and maturity, two widely used
approaches are the Demirjian’s method, described by Demirjian et al.>, which estimates dental
maturity based on eight developmental stages ranging from the crown and root formation to apex
closure of seven teeth from the left side of the mandible, scoring their calcification stages from A
to H, and the Hofmann’s method, a modified version of the former that focuses solely on the
mineralization of the third molar. The scoring system for estimating third molar mineralization
follows the same order from A to H2,

Additionally, compelling evidence suggests that estrogen hormones play a crucial role in
dental development®. Among these hormones are estradiol, estrone, and estriol, which are steroid
hormones present and active throughout an individual's life, in both females and males’.
Estrogens trigger their response through intracellular estrogen receptors, known as ERa and
Erp8. ERa is encoded by the ESR1 gene located on human chromosome 6, while ER is encoded

by the ESR2 gene located on chromosome 14°.
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Genetic polymorphisms in ESR1 and ESR2have already been associated with various
conditions, including low bone mineral density®®, dental caries'!, and cell differentiation and
growth?, which are events involved in the tooth eruption process*.Furthermore, studies have
demonstrated that both genes play a role in dental development, particularly in enamel and
dentin mineralization'*’. Despite odontogenic cells expressing estrogen receptors, the exact
influence of estrogen on phenotypes and tooth development remains unclear. Therefore, the
present study aims to evaluate the association between dental age according to Demirjian and
Hoffman methods, and the genetic polymorphisms in ESR1(rs2234693) and ESR2(rs4986938

and rs1256049).

2. Materials and Methods

2.1 Ethical aspects, Study Design and Sampling

This cross-sectional study was ethically approved by the Positivo University Committee
(Approval Number: 3.036.106). Informed consent and assent were obtained from all legal
guardians and patients involved in the study. A total of 36 adolescents participated of this study
(19 females, 52.8%, and 17 males, 47.2%) between the ages of 10 and 16 years seeking
orthodontic treatment at Positivo University, Curitiba, Brazil. Adolescents with systemic
conditions, syndromes, oral cleft, bone diseases, history of facial trauma, or those who had
previously undergone orthodontic treatment were excluded. Additionally, all adolescents
underwent screening for estrogen levels, and those with abnormally low or high estrogen levels

relative to their age and gender were not included in the study. Comprehensive assessments,
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including anamnesis, clinical examination, imaging analysis, and serological evaluation of serum

estrogen levels, were conducted for all eligible patients.

2.2 Imaging Analysis

Before commencing orthodontic treatment and as part of the orthodontic record, all
individuals underwent Cone-Beam Computed Tomography (CBCT), which were performed
using a standardized protocol with standard head positioning (Frankfurt horizontal plane). The
scanning time of 17.8 seconds, a field of vision of 170 mm/170 mm, and patient in maximum
intercuspation. i-CAT (Imaging Sciences International, Hatfield, PA, USA), model 9140,
115/230 Vca, 10 A/ 5 A, and 50/60 Hz was used. The CBCT images were exported as DICOM
(Digital Imaging and Communication in Medicine) files, in a universal format, with a voxel size

of 0.3 mm. Panoramic images were reconstructed from the CBCT volumes for further analysis.

2.3 Dental age determination

Chronological age (CA) was calculated for each adolescent by subtracting the date of
birth from the date of the imaging exam, and the results were expressed as years with two
decimal places. For the evaluation of dental age, the chronological age of the participants was
blinded to the investigators. To determine intra-rater and inter-rater reliability, weighted kappa
statistics were used. Five randomly selected participants' images were evaluated twice in a
blinded manner, both by the same investigator and by a second (senior) investigator. The intra-

rater and inter-rater reliability were assessed using Cohen's kappa (k=1).
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Dental age was estimated using two methods: the Demirjian® method and the Hofmann®
method. The dental age (DA) estimation according to the Demirjian method was performed
based on the maturity of the seven permanent teeth on the lower left side (mandible) (except the
third molar). According to the Demirjian® staging criteria, dental development was classified into
8 different developmental mineralization stages, which were identified by letters "A" to "H". The
designated stages started with the initial crown formation and continued until the closure of the
root apex. Each tooth was rated on a scale, and each rating was then converted into a score
according to the table provided by Demirjian’s.

The Hofmann"s method is a simplified version of the Demirjian’s method and is based on
the mineralization of the third molars®. Each third molar is assigned to one of eight
developmental mineralization stages “A” to “H” according to the criteria defined by Demirjian®.
Each of the development stages A to H is matched with a jaw-specific and gender-specific point

score. This point score represented the dental age according to Hofmann®

2.4 Blood Collection and Biochemical Analysis

During the week of the radiographs 5 mL of blood was collected from each child. The
samples of blood were centrifuged to separate the serum from the blood, allowing for the
screening of estrogen status, specifically estradiol, estriol, and estrone levels.
Chemiluminescence microparticle immunoassay was utilized for this purpose, employing an
Abbott Alinity automated immunoassay analyzer that utilizes anti-analyte coated paramagnetic
microparticles and anti-analyst acridinium-labeled conjugates. The reactions were performed
according to the manufacturer's instructions. Alinity-Abbott calibrators were employed to

calibrate the equipment for the analytical measurement of estradiol, estriol, and estrone, with the
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results reported in pg/mL. The estrogen levels are presented in Table 1. All 36 screened
adolescents exhibited normal estrogen levels for their age and gender, and they were

consequently included in the study.

Table 1: Estrogens status between male and female included in the study.

Male (n=17) Female (n=19)
Mean | SD | Median IR Mean SD Median IR P-
value
Estriol 0.02 0.01 0.02 0.02-0.03 0.03 0.01 0.03 0.02-0.04 0.114

Estradiol | 21.41 | 6.76 19.00 | 19.00-19.00 | 51.42 | 65.44 28.00 | 21.00-59.00 | 0.001

Estrone | 32.87 | 19.05 | 29.40 | 19.30-40.70 | 48.82 | 32.26 38.80 | 23.30-64.50 | 0.114

Notes: SD= Standard Deviation; IR= Interquartil Range; Mann-Whitney test was performed. Bold forms
mean statistical significance (p<0.05)

2.5 Genotyping

Genomic DNA for genotyping analysis was extracted from cells in saliva using a well-
established protocol, which has been previously published®®. In brief, after incubation, the tubes
were centrifuged to separate the cells from the saliva. The supernatant was discarded and 1 mL
of extraction solution (Tris-HCI 10 mM, pH 7.8, EDTA 5 mM, SDS 0.5%) containing proteinase
K (100 ng/mL) (Invitrogen, Grand Island, NY, USA) was added. Following an overnight
incubation, 400uL of 10 M ammonium acetate was added, and then the mixture was centrifuged.
Subsequently, DNA was precipitated with 700uL of isopropanol at —20°C. After another round
of centrifugation, the supernatant was poured off and the DNA pellet was washed with 1 mL of
70% ethanol. Ethanol was then decanted carefully after centrifugation and the DNA was
resuspended in TE buffer (10 mM Tris and 1 mM EDTA) and stored appropriately.

Intronic genetic polymorphisms in ESR1 (rs2234693) and ESR2 (rs1256049 and
rs4986938) were blindly genotyped using the TagMan™ method for real time polymerase chain

reaction [PCR] (ABI PRISM® 7900HT Sequence Detection System, Foster City, CA, USA).
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2.6 Statistical Analysis

In order to analyze potential effects of hormone levels and polymorphisms on the dental
age, the difference between Chronological age (CA) and Dental age (DA) was calculated based
on the Demirjian’s and Hoffman"s methods, and these differences (CA-DA) were considered the
dependent variables for this study. The data distribution was assessed by the Shapiro-Wilk test,
and non-parametric tests were employed for analysis. Additionally, the Hardy-Weinberg
equilibrium of the polymorphisms was evaluated using the chi-square test. All statistical analyses
were conducted using IBM SPSS version 25.0 (IBM Corp. Armonk, USA), and significance was

determined at p<0.05.

3. Results
Chronological age in years was similar between females and males. Dental age, according
Demirjian’s and Hofmann’s method, was higher in male than female, however without statistical

significance (p>0.05) (Table 2).

Table 2. Sample characteristics.

Variables Female Male
Gender (%) 19 (52.8%) 17 (47.2%)
Chronological age (years)

Mean (SD; Min-Max) | 12.5 (1.5; 11-16) |  12.5(1.7;10-15)
Dental maturation according to Demirjian

Mean (SD; Min-Max) | 14.1(1.15;11.9-16.0) | 14.2(1.2;12.3-15.8)
Dental maturation according to Hofmann

Mean (SD; Min-Max) | 14.3(2.28;10.5-18.88) | 14.4(2.1;11.2-18.7)

Note: SD. Standard Deviation

There was no difference between third molar maturation according to Hofmann between

males and females (p=0.321). These results are presented in Table 3.
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Table 3. Comparisons of studied variables between sexes.

Male Female
Mean SD  Median IR Mean SD Median IR p-value
CA-DA by
Hofmann 166 197 171 035-281 | 089 261 0.75 -0.38-247 | 0.321
CA-DA by
Demirjian 1.06 171  0.67 -0.30-169 | 061 188 1.13 -0.51-1.78 | 0.937

Notes: SD= Standard Deviation; IR= Interquartil Range; Mann-Whitney test was performed.

In order to test the correlation between Chronological age (CA), Dental age (DA) and

hormones, Spearman’s correlation test was performed. Regarding hormones, estradiol was

correlated with chronological age (Table 4).

Table 4: Correlation between CA, DA, Estrone, Estradiol and Estriol

Chronological CA-DA by CA-DA by
age Hofmann Demirjian
. r? -0.272 -0.287
Chronological age p-value 0.132 0.094
r2 -0.272 0.350"
CA-DA by Hofmann —— = 1o 0.132 0.050
- r2 -0.287 0.350"
CA-DA by Demirjian —— 1 e 0.094 0.050
Estriol r2 0.283 -0.101 -0.224
p-value 0.095 0.581 0.195
Estradiol r2 378" -0.230 -0.265
p-value 0.023 0.206 0.124
Estrone r2 -0.016 0.108 0.142
p-value 0.927 0.557 0.415

Notes: Spearman’s correlation was performed. Bold forms mean statistical significance.

Table 5 shows the genotypic frequencies in the studied population.

Also, the comparison of the difference between chronological age and dental age by
Hofmann and Demirjian methods did not show difference between the genotypes of the analyzed
polymorphisms. A borderline association was observed for the rs2234693 (ESR1) in which in
patients that carried the genotypes TC and CC had a lower difference between CA-DA for

Demirjian’s method (Table 6).
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Table 5: Frequency of genotypes.

Total
n %
ozsges T |13 | 4L
(ESR1) :
CcC 3 9.7
rs4986938 ﬁé 12 g?;
(ESR2) :
GG 3 9.7
rs1256049 AA 29 93.5
(ESR2) AG 2 6.5

Table 6: Comparison of the difference between chronological age and dental age by Hofmann and Demirjian
among genotypes.

CA - DA by Hofmann CA — DA by Demirjian
N Mean SD Median IR p-value | Mean SD Median IR p-value
12234693 TT (13 170 1.98 1.92 0.75 - 2.96 Ref. 1.70 2.00 1.89 0.64 - 2.67 Ref.
(ESR1) TC |15 110 299 1.41 -0.26 - 2.47 0.545 029 176 0.72 -0.41-1.45 0.058
CC|3 -0.17 357 -0.17 -2.69-236 | 0476 | -0.35 0.65 -0.65 -0.80 - 0.40 0.057
154986938 AA |12 019 280 -0.03 -1.47-2.35 Ref. 0.58 258 0.30 -0.53-1.54 Ref.
(ESR?) AG|16 193 225 1.41 0.75 - 2.36 0.247 095 145 1.36 -0.30-2.12 0.397
GG|3 289 008 291 2.81-2.96 0.101 109 154 1.02 -0.41 - 2.67 0.734
rs1256049 AA |29 125 2.63 1.23 -0.38-2.91 Ref. 086 197 1.10 -0.41-1.92 Ref.
(ESR2) AG|2 184 054 1.84 145-2.22 0.762 0.17 0.67 0.17 -0.31-0.64 0.568
Notes: SD= Standard Deviation; IR= Interquartil Range; Mann-Whitney test was performed.

Finally, the comparison of the hormone’s levels showed that estradiol levels are higher

than estriol and estrone but there are no association with genotypes (p> 0.05) (Table 7).
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Table 7: Comparison of hormones levels between genotypes

Estriol Estradiol Estrone
Mean SD Median IR p-value Mean SD Median IR p-value Mean SD Median IR p-value
TT | 002 001 002 002008 Ref. | 2031 9% 1900 10002700  Ref. | 4750 3334 4220 07 Ref
rs2234693 18.1 28.00 -
o) TC | 003 001 003 002004 044 | 2020 %1 2100 19003400 068 | 3644 1561 3250 0650
CC | 003 001 004 002004 023 | 12833 >0 5000 19003070 029 | 6790 5040 6770 07 o521
AA | 003 001 003 002004 Ref. | 4727 %20 2200 19002900 Ref. | 4663 3311 3745 0007 Ref
rs4986938 241 25.65 -
Esro,  AG | 003 001 003 002004 045 | 338L 30 1900 19004650 066 | 3043 2460 3235 0802
GG | 003 002 002 002005 084 | 3233 30 2700 24004600 029 | 5953 3385 4860 o 0536
54.6 23.50 -
ioseoss  AA | 003 001 003 002004  Ref. | 4021 *® 2300 19003400 Ref. | 4473 2927 3290 e Ref.
(BSR2)  ac | 002 001 002 001003 038 | 1900 000 1900  19.00-1900 024 | 3595 2086 3595 AN 03

Notes: SD= Standard Deviation; IR= Interquartil Range; Mann-Whitney test was performed. Results for hormone levels are given in pg/mL.
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4. Discussion

In the present study, our aim was to investigate the potential involvement of
genetic polymorphisms in the estrogen receptor genes (ESR1 and ESR2) in dental
development and its impact on dental age. To achieve this, we genotyped three specific
genetic polymorphisms, namely rs2234693 in ESR1 and rs4986938 and rs1256049 in
ESR2, and analyzed the results using different genetic models, including genotypic and
allelic, followed by a dominant model. Surprisingly, the results from our study indicated
that these genetic polymorphisms in ESR1 and ESR2 genes are not associated with
dental age. Nevertheless, despite this outcome, several essential points merit further
discussion.

To estimate the dental age, we used Demirjian's® and Hofmann’s® methods.
Demirjian's method stands as one of the simplest approaches in the current literature,
enabling the assessment of dental maturity based on changes in dental morphology,
encompassing various stages of crown and dental root development. Similarly,
Hofmann's method is based on Demirjian's criteria but focuses solely on evaluating the
developmental stages of third molars. As our study population comprised individuals
older than 14 years of age, for whom Demirjian's method is considered more effective'®,
we decided to include both methods in our study for comprehensive analysis.
Interestingly, the comparison between the two methods in our population revealed
highly similar results for both males and females, with chronological age closely
matching dental age in both methods. The existing literature indicate that girls tend to
exhibit more advanced dental development across all age groups and achieve dental age
maturation earlier thanboys?’. This earlier maturation in girls could potentially be

attributed to hormone influences, particularly estrogen.
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Our study found no significant association between genetic polymorphisms in

the ESR1 and ESR2 genes and dental age. However, our results bring valuable
information to the field of dental development research, as a borderline association was
established indicating that these genes could be involved with dental age in a larger
sample. Further investigations are needed to explore other potential genetic factors and
their interaction with hormonal influences on tooth maturation. In genetic studies,
values close to p<0.05 are relevant and suggest the possibility of other statistical tests to
confirm the analyses. Understanding the complexities of dental development will
undoubtedly provide crucial information for various clinical and forensic applications in
dentistry.
In that regard, this research decided to investigate the potential association genetic
polymorphisms in ESR1 and ESR2 with early dental maturation, given the existing
evidence of their involvement in dental development, including enamel and dentin
mineralization**”. In this study was conducted a screening of estrogen levels,
specifically estradiol, estriol, and estrone, between males and females. As expected,
only estradiol was significantly higher in females, and it correlated with chronological
age, consistent with existing knowledge. During adolescence, girls typically exhibit
higher estradiol levels, which can influence mood and behavioral changes?. One
limitation of this study was the lack of control over the menstrual cycle phase in
females, which could have acted as a confounding factor.

Next, was assessed the genotype frequency in the study population. The
distribution of genotypes was found to be homogeneous between males and females,
with no significant differences observed between the genotypes of the investigated
polymorphisms and dental age as determined by Hofmann’s and Demirjian’s methods.

Furthermore, no statistically significant associations were found in both genders.
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Additionally, was compared estrogen levels in females and males, and despite females
having significantly higher estrogen levels, no correlations were observed between the
investigated polymorphisms and tooth maturation. Although this study did not identify a
direct association between the genetic polymorphisms in ESR1 and ESR2 and dental
maturation, it contributes valuable information to the current understanding of dental
development. The complexities of dental maturation are likely influenced by a
combination of genetic factors and hormonal interplay, which warrants further
investigation. Future studies may delve into exploring other genetic markers and
consider additional hormonal factors to gain a comprehensive understanding of dental
development and its underlying mechanisms?2. Despite the lack of significant findings
in this specific investigation, the knowledge gained may pave the way for future

advancements in the field of dental research and clinical practice?®.
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Conclusion
The genetic polymorphisms rs2234693, in ESR1 and rs4986938, and rs1256049

in ESR2, were not associated with dental age in the studied population.
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cos e Beneficios " Fforamretiradasdoargueiva
"PE_INFORMAZOES_BASICAS DO_PROJETO_1E30465 pdF gerado a parti das informagdes ins=ridas
p=ki Pesquisador Respansdi=| do estudo ma Plataforma Brasid am 250902020

Resuma:

0 ohj=tivo do presente esiudo # avalisr & acuracia de meiodas existenies d= estimativa d= idads oanokigica
pelo desenvolvimenio'mineralizagdc d=ntaria em criangas e adolescent=s do Sul do Brasil. Apes a
aprovapho pelo Comitd d= Etica e Pesquiza da Universidade da Regido d= Joirville-LMIVILLE, s=ra
realizade um estudo retrospective no qual s=rac avaliades prontedrices odontolégicos & =xames
radicgralicos [radicgrafias panoramicas j& realizados para o diagndstice & ratamentc oricdéntics
inbercepiativo] de pacisnbes de ambos oz gén=ros com idade variando =nre § & 12 anos ques passaram ou
estio em ral@amenic na Clinica Imegrada Infantil da Univills, 05 =sidgios d= maturag®o = mineralizagao
denidria serfo svalados de acordo com irés difersnies métodos: Me&inda de Demigian et al, {15973, Méodo
d= Hofmann et al., {2016 = Métodeo d= Cameriers =t al., {20063, Apes a coleta dos dades, os resuhades
serio tabulados = analsados atraves de b=sie estatisiico paraméirioos ou ndo paraméricos para idendficar o
meéteda com maior acurdcia.

Endaregn: Aua Paulc Wakschizid, n' 100 Bleoo B, Zala 1160 campus Bom RBolm

Barm: Iona inoesna CER: anrInyw
LF: 5C Hunicipko:  FOIMGILLE
Telofone: (47734670235 E-mal: combabcs@uniile. b
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Contrusas 31 P 4 1953214

Hipsitese:
Oue odos oz 3 méiodos estimario a idads cronolagica pela minsralzagda denidria nas ciancas do Sd da
Erasil.

Objetivo da Pesqulsa:

Objetive Frimdria:

fualiar os metadeos d= estimatva da idade pela mineralzagac dentdria em ciancas do Sul do Brasi.
Objetive S=cundario:

dwaliar o estagio d= Des=pvalvimento Dentdrio d= acords com o midtodo proposte por Demirjian =t
al., [12713).

faliar o estagio de Deserwolvimenis Di=ntaria de acarda com o melodo proposto par Hofrmann =t al., (2016},
fwaliar o estagio d= Des=npvalviments Dentaric de acords com o metads proposto por Camerisre =t
al., (2006}

ld=rkficar qual méicda apresenia maior acurdcia para estimar a idads cronokigica em criangas de 62 12
anos.

furaliar == o g&nero influencia na acurdcia do métode,

Avallacao dos Riscos @ Benehiclios:

O= acordo com o parscsr consubsianciada n® 4,347 659,

Comentariss e Conslderagoes sobre a Pesquisa:

O= acordo com o parscsr consubsianciada n® 4,347 659,

Conslderagees sobre o8 Termos de apresentacao abrigatoria:

Vide campo "Corclustes ou Pendércias e Lista de Inadequag tes”

Recomendad oss:

& Finalizar a pesquisa, o [a) pesquisador (al responsdes| deve erviar ac Comibe de Etica, por meio do
sisterna Platafarma Brasil, o Relatana Final mods=ls d= documenito na pagina de CEP nis sitia da Univdll=
Universidade}.

Segunds a R=sclugac 4668 2, no k=m

Endaracio: Rua Pauks Bakschixid, n' 100 Bleoo B, Saa 110 campus Bom Rsdm

Bakro: Ipna indusrial CER: anzInte
LF: 5C Hunicrpks:  FCINGILLE
Telofone:  [d7y3467.-023 E-mal: comiadca@uniilc.be

Pagrailice &
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univille DE JOINVILLE UMNIVILLE

Coninusde da FPeecs 4 355327

¥l- DO PESOUBADDR RESPONSAVEL

¥l 2 . Cabe ap pesquisadar:
d] Elaborar & apreseniar o relakdria final;

Maodelo d= relxitrio para download na pagina do CEP no stio da Univile Universidade.

Conclusoes od Pendenclas e Lists de Inadequagoss:

0 projedo "Acurdcia de= irés m#iodos de estimativa da idade pela mineralzagso dentéria emn criangas da Sul
da Brasil®, sob CAAE "20418230.0.0000. 6366 teve suas pendencias esolarecidas pelo (a) pesquisadar(a]
"Celia Maria Caondeixa de Franga Lopes", de acordo com a Resolugao CHS 4661 2 & complementares,
partamio, sncontra-s= APROVADO.

Trata-se d= andlizs d= resposia a0 Parscer pendent= Nomero: 4,347,650 emitido pelo Comit® de Etica =m
Pesquiza CEP-UNMIVILLE =m 19/10/2020:

PENDEMCIA 1: Awalier = imfarmar em carta de respostas os riscos da pesquisa sos participantes [Res. CHS
456M2, ers WL T - W3 - b

RESPOSTA: Os participantes da pesquiss esiario sujefios & minimaos risoes & sadds por se ratar de ansiss
de s=us promiudrios odontoldgicos. E para garantr o sigilo dessas informagtes oleindas, esses dados
ficaréo de pos=e= = guarda da pesquisadaora responsavel por um pericda de 6 anos & apds ==réoc
incinerades.

AMALISE: PENOEMCIA ATEMDI DA

PENDENCIA 2: Informar o respanséwel pela posse = guarda dos dados coletados na pesquisa, lembranda
gque a participagio de alunos da graduagio em pesquisas pressupde a oriermagdo de um professor

respansdvel, o qual deve figurar como pesquisador responsAvel = este & o responsive| pelos documentos
da pesquisa [Ries. CHS 46612, b=m X1.2).

RESPOETA: Os dades caol=tados ficar®o de pozs= & guarda da pesguissdora resparssvel por um pericda
de 5 anos e apds serdo incinerados.

Endoroco:  Rud Pauko Easchixid, n' 100 Blaoo B, Saia 110 campus Bom Badm

Babrrs: Zpna nousna CER: agz1 iy
LF: 5C Hunlcpis: JINGLLE
Telefone: 4734610238 E4mal:  comibaics@u nile. br

Pagra T ca i
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Comiirusdic: da Feecer 4 350323

AMALISE: PENDEMCIA ATENDIDA
Diante do exposto o Relator manfesta-s= pela aprovagso do projeio de pesquisa.

Irfarmamos que apds [eibra dest parscer, # imprescindivel a leibra do item "0 Parecer do CEP® na pagina
do Comit® no =itio da Univile, pais o= procedimentos ssguintes, no que s= refers &0 snquadramento do
protocaole, estAo disponiveis na pdgina. Segue o link de acesso
hictps: e, umipeil b= e, b pt_brfinstioac isnal iprorsitoria s’ prppotestorssic corde nacac_pesouisa' comite_stca
_pesquisalstaius-parscen'B4S062.

Conslderagoes Finals a criterio do CEP:

Diant= do exposto, o Comite de Etica =m Pe=quisa da Universidads da Regiso de Joinville - Univile, d=
acardo com as aribuigtes definidas na Res. CHNS 4681 2, manifesta.o= pela aprovacac do projsto d=
pEsOUisa proposto.

Este parecer fol elaboradio basesdo nos documentos abalxo relaclonados:

Tipe Decumenio | Arouio Postagem Hakor Skuagao
Informagtes Basipes|PE_INFORMACOES_BASICAS_ DO P [ Z3MD2020 Aceiin
do Projsin ROJETO 1630466, petf 08:00407
Projein Detahado ! | Projtoalbtersda CEP . pdf ZWI2020 | Cedia Maria Condeixa|  Aceito
Brochura 08:68:11  |de Franga Lopes
Irmeestigador
SalickagAn CanarespostaCEP. pof EN12020 | Cedia Marin Condeina|  Aceito
registrada p=la CEP 00:68:41 |d= Franga Lopes
De=claragsa de #rv=ncia. pdf ER0A020 | Celis Maria Condeiva|  Aceito
concordancia 22:2204 |d= Franga Lopes
Folha d= Rasio Falhaderoesta. pdf Z0A020 | Celia Maria Condeixa|  Aceito

£2:2053  |de Fronga Lopes
TCLE { Termos de= | fuborizacaon pdf 1302020 | Celia Maria Condeina|  Aceito
A=sertimenhs 221030 |de Franga Lopes
Justificativa de
HAumsncis
Projeic Detahade ! | Projeto.pdf 1302020 | Cedia Maria Condeixa]  Aceito
| Elrochura Z1:60:2d |de Framcs

Endereco: Rua Paulc Bakschiczd, m' 100 Bleco B, s 115 campus Bom Rsdm

Barmi: Ipna nousnal CER: 3nzInse
LF: 5C Hunicipka: JOIMGILLE
Telefone: (4714612238 E-mal: combaica@uniile. by

Fagraillch &
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UNIVERSIDADE DA REGIAD
DE JOINVILLE UNIVILLE

Grad

univille
Comirungc da Pescer 4 3553370
Irre=stigader Prajeto. pdf 13082020 (Lopes fg eite
21:60:24
Sluacao do Parecer:
Aprovado
NeCess(la .ﬂpr&lil-il.'.-il:l da CONEP:
Nao
JOINVILLE, 11 d= Movembro d= 2020
Azzinado por:
Marcla Luclane LEI'IgE Slivelra
[Coardenadarial)
Endareco:  Aud Pauko Makschid, n' 100 Biooo B, Saa 110 campus Bom Bsim
Bakm: Ipna nousinial CEP: 3nzinie
LF: 5C Hunlcipka:  MJANGVILLE
Tolofone: (4734670238 E-mal: comiabos@unidle. b
Pagra & o &
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ANEXO 2 - Aprovacao do Comité de Etica em Pesquisa da Universidade Positivo

UNIVERSIDADE POSITIVO - Plataoforma
UNICENP

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: A‘u’.ﬁ_LLIA{.'AD DA EFETIVIDADE DOS APARELHOS HEREBST E POWER SCOPE -
AMALISE IMAGINOLOGICA, SOROLOGICA, GEMETICA E NUTRICIOMAL

Pesquisador: Mathaly Dias Morais

Area Tematica: Genética Humana:
(Trala-se de pasguisa anvalvenda Genélica Humana que ndo necassila de analisa
alica por parle da COMNEFR;);

Versdao: 1

CAAE: 02613418.5.0000.0003

Instituigao Proponenta: CENTRO DE ESTUDOS SUPERIORES POSITIVG LTDA
Patrocinador Principal: CENTRO DE ESTUDODS SUPERIORES POSITIVO LTDA

DADOS DO PARECER

Numero do Parecer: 3.036.106

Apresentacac do Projeto:

Este astudo clinico prospectivo lem por objelive avaliar por meio de imagens cefalométricas tridimeansionais
o5 afeilos esqueléticos a denloalveolares do tratamenlo da ma oclusdo de Classe |l com os aparalho dea
Herbst @ PowerScope em pacientes com idade entre 10 a 14 anos. O Grupo Herbst sera constituido por
paciantas tratados com o aparelho de Herbsl por 12 mesas @ posteriormenta com o aparelho fixo por cerca
de 18 meses. Os pacientes do Grupo PowerScope serdo fralados inicialments com o aparalho fixo, mais 8
mesas com PowarScopa, finalizando com o aparelho fixo, com uma duragado tolal de aproximadamente 30
mesas. Os pacientes realizardo tomografias de feixe conico inicial (TO), apds o uso do propulksor mandibular
(T1) & ao finalizar o tralamento (TF). Modelos 3D serdo construidos a parlir das tomografias e pontlos
anatimicos sardo marcados na base do cranio @ nos ossos da face. A avaliagio dos efeitos do tratamento
sard realizada por meio dos deslacamentlos das regibes

analmicas visualizadas através da sobreposicdo das imagens & guantificadas por meio de planos
cartesianos @ calculos matematicos. A maluridade esguelética dos pacienles sera avaliada por maio de
marcadoras bioldgicos radioldgicos (analise da radiografia carpal @ analise da vértebras cervicais) & ndo
radiolagicos (atraves de exames de sangue & urina). Além disso, serfo coletadas células da mucosa bucal
para extracio

Enderego: Rua Prol® Pedm Viralo Parigol de Souza n® 5300

Bairra: Campo Comprido CEP: Rq 280300
UF: PR Municipio: CURITIEA
Telefone: {41)3517-5260 Fax: (41)3317-3030 E-mail: cepi@up.edubr

Pigrm 00 da 04
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de DNA a fim de avaliar poimorfismos genélicos gue podem influenciar na resposla ao ralamenio. Apds a

Continuacio oo Fansoer 3035106

instalacdo do aparelho serd pedido para o paciente preancher dois questionarios com o abjetive de
sabarmos sua percepgac ao uliliza-los, 580 eles a Escala Analdgica Visual (EAV) & Experidncia com o
Propulsor Mandibular. Sera realizada a determinagio do estado nutricional dos pacienies através da
frequéncia alimeniar e indice de massa corporal. Também realizaremos questionario de qualidade de vida
para criangas (CPO) e serd aplicado um guestionario para pesquisar

desordens lemporomandibulares [RDC/TMD). Todos os exames & guestionarios, salvo o EAV & Experiéncia
com o Propulsor Mandibular, serdo realizados para o grupo Herbsl antes do Iralamento, apés o uso do
propulsor mandibular e apds a ulilizagio do aparelho fixo @ no grupo PowerScope esses serdo realizados
antes do bratamento, apds a ulilizagdo do aparelho fixo e apds o uso do propulsor. Os dados serdo
submalido a

analise descritiva e inferencial com nivel de significancia de 0.05.

Objetivo da Pesquisa:

Avaliar o fratamento da ma oclusdo Classe Il com propulsores mandibulares fixos.

Objetivo Secundario:

2.2.1 Marcadores imaginolégicos 1- Comparar a maturidade esquelética dos pacientes na inicio, apds 1 ano
& no final dos tratamentos a fim de avaliar em qual fase do surlo de crescimenlo os pacienles foram
tratados 2- Comparar as caracteristicas faciais dos Grupos H & PS em TO para avaliar s& os grupos eram
iguais ou diferentes.3- Comparar as caracteristicas faciais dos Grupos H e PS em T0, T1 e TF para avaliar
58 05 grupos

ficaram iguais ou diferentes 4- Comparar as diferengas promovidas pelos tratamenios entre os dois grupos
2.2 2 Marcadores bioguimicos5- Realizar avaliagdes dos hormanios GH, Estrogénio, Testosterona, PTH, T3,
IGF-1 & vitamina D no inicio, apds a ulilizago do propulsor mandibular & final do tratamento para o grupo H
& no inicio, apds a ulilizagio do aparelho fixo e no final do ratamento para o grupo PS e avaliar sua relagdo
com o= resultados oblidos no tratamentoB- Avaliar as mudangas dos niveis de IGF-1 no soro & na urina e
comparar com os indicadores de maturidade de

crescimenio presente na radiografia carpal e andlise da maluridade da vérlebra cervical2 2.3 Marcadores
genalicosT- Realizar analise do DNA &

analisar s& ha alguma relagdo com os resullados oblidos através de polimorfismos presentes no DNA
associar com o relrognalismo mandibular2 2.4

Endersgo:  Rua Prol Pedm Viralo Parigol de Souza n® 5300

Bairra: Campo Comprido CEP- g1 280300
UF: PR Municipio: CURITIEA
Telefone: [41)3317.53260 Fax: [41)3317-3030 E-mail: cepug.edubs
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Continuacio do Parecer 3035106

Mutricionald- Analisar estado nutricional do paciente através do indice de Massa Corporal e Frequéncia
Alimantard- Avaliar se o eslado nufricional

possui relacio com a cranologia de erdpgdo dental permanenta2. 2.5 Avaliacio da percepgao ao
tratameante1-Avaliar o incdmodo que ot aparalhos

causam atrawés da Escala Analdgica Visuall1-Avaliar a percepgio dos propulsoras mandibulares através do
queastionario Experiéncia com o

Propulsor Mandibulari 2-Avaliar o impaclo do tratamento na qualidade da vida dos pacienles por meio de
questionario (CPO)13-Comparar a

presenca ou ndo das desordens lemporomandibulares (RDCITMD) com os dois tipos de aparelhos
Avaliagdo dos Riscos e Beneficios:

Riscos:

desconforto devido a movimaniacio ortoddntical ortopédica; desconforlo ao coletar sangue;leve desconforto
ao coletar o ONA com a raspagem na mucosa realizada com a espatula da madaira

Benelicios:

Com a matodologia aplicada sera possivel corrigir 8 ma oclusio dos pacientes parlicipantes a instigar a
melhora do perfil dos mesmaos. lremos

acompanhar o crascimento do pacente, alravés dos exames da sangue e caso haja alguma alleragao, os
responsaveis serdo informados para procurarem o profissional da area, além disso, através desses exames
& da coleta de DMNA procuraremos correlaciona-los com a ma oclusdo Classe 1. lremos identificar se ha
deficiéncia nufricional e identificar o nivel de incdmodo dos pacientes em relagio ao aparelho, dessa forma,

medidas podem ser lomadas no inluito de controlar os niveis dé sensibilidade dos pacientas.

Comentarios e Considerages sobre a Pesquisa:

pasquisa de relavancia

Consideragies sobre 05 Termos de apresentagio obrigatdria:
Foram aprasentados

Conclusdes ou Pendéncias e Lista de Inadequagbes:
recomeando 8 sua aprovacio

Consideragdes Finais a critério do CEP:

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Endorego: Rua Pral® Pedro Virialo Parigol de Souza n® S300

Bairra: Campo Comprido CEP: g1 280300
UF: PR Municipia: CURITIBA
Telefona: 141]3.3]?.32&3 Fax: [41]3‘!1?-3&3& E-mail: :.Eg@uplgdu,bf

Pigna (0 de 34
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UNICENP
Continuaclo do Parecer: 3.035.106
Tipo Documento Arquivo Postagem Autor Situagdo
Informagdes Basicas|PB_INFORMACOES_BASICAS DO _P | 06/11/2018 Aceito
do Projeto ROJETO 1194655.pdf 17:48:59
Projeto Detalhado / | projeto_nathaly.doc 06/11/2018 |Nathaly Dias Morais | Aceito
Brochura 17:48:03
Investigador
TCLE / Termos de | Anexol_termo_assentimento.docx 06/11/2018 |Nathaly Dias Morais | Aceito
Assentimento / 17:44:16
Justificativa de
Auséncia
Cronograma Cronograma_2.docx 06/11/2018 |Nathaly Dias Morais | Aceito
17:43:29
TCLE/ Termos de |Anexol_tcle_ps.docx 06/11/2018 |Nathaly Dias Morais | Aceito
Assentimento / 17:41:05
Justificativa de
Auséncia
Folha de Rosto folhaderostoassinada.pdf 31/08/2018 |Nathaly Dias Morais | Aceito
10:45:04
Orgamento orcamento.docx 30/08/2018 |[Nathaly Dias Morais | Aceito
15:25:29
Outros AnexoVI_RDCDTM.doc 30/08/2018 |Nathaly Dias Morais | Aceito
15:03:49
Outros AnexoV_CPQ_11_14_anos.docx 30/08/2018 |Nathaly Dias Morais | Aceito
15:03:04
Qutros AnexolV_EPM.docx 30/08/2018 |Nathaly Dias Morais | Aceito
15:02:33
Qutros Anexolll_EAV.docx 30/08/2018 |Nathaly Dias Morais | Aceito
14:59:46
Qutros Anexoll_frequencia_alimentar.docx 30/08/2018 |Nathaly Dias Morais | Aceito
14:59:03
Situacdo do Parecer:
Aprovado
Necessita Apreciacdao da CONEP:
Nao
CURITIBA, 23 de Novembro de 2018
Assinado por:
Wellington Menyrval Zaitter
(Coordenador(a))
Enderego: Rua Prof® Pedro Virialo Parigol de Souza r® 5300
Bairro: Campo Comprido CEP: 81.280-300
UF: PR Municipio: CURITIBA
Telefone: (41)3317.3260 Fax: (41)3317-3030 E-mail: cep@up.edube
Pégea 04 de 04
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ANEXO 3- Tabela fornecida pelo artigo de Demirjian et. al. Para determinacao da

idade dentaria

Mnhﬁ-dmhmondmmlmdmm

Tooth Developmental stages of the tooth

number A ] c D E F G H
N

CS: By/Gr 0.00.0 19724 4.1/51 8.29.3 11.812.9
2

CS: By/Gr 0.000 3232 52/56 18/8.0 111122 13.7h4.2
3

CS: By/Gr 0.000 353.8 1873 10.0/10.3 11.0m.6 118124
34

CS: By/Gr 0.00.0 34737 1015 11.011.8 123131 123134 13.514.1
35

CS: By/Gr 1ns 3134 54/85 9.7/106 120127 128135 132138 144146
6

CS: By/Gr 0.000 8.0M4.5 96/62 12.38.0 12.014.0 19.3/16.2
k1)

CS: By/Gr 2121 3539 5969 10411 125135 132142 136145 154156

=)

BRI

Total

54



Soore

Sgne

Soore

Agre

Soore

ol

Boys

R LEEELLER

A4 P

LA LL L L

150
a8

SHuEa=ANnRASHTRD

EHEEERREREE £ £$

#

SLLALE LT LR TR
- -

29 m ong ﬂ MENOLEBO =~
 CEEEELEE: mmmmm%mgw 13
LA L ELRALLLLLLLILALILLL

=1

21
b
23
23
24
25
ﬂﬂ
E.
E.S
29,
a3
31.1
31.8
B2.6
a3
34T
358
pels =]
ZB.0
F6.2
-'I:D 'E
-13 ﬁ
A%, 1

55
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A1.3 ik ol - a98.5
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A3 0 - ol B 0858
A5 = S A3 5 i a9
MET - Q3T T p=1= K
L = B pEE ] -1 p=1= " §
A0 5 . = L2 K] 95951

Fonte: Demirjian et. al. 1973
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ANEXO 4- TABELA FORNECIDA PELO ARTIGO DE HOFFMANN ET.

AL.PARA DETERMINACAO DA IDADE DENTARIA

Estagio de Mineracéo de acordo com Demirjian et al. (1973)
A B C D E F G H

Valor Correspondente | Género

Feminino | 10,4 | 11,8 | 13,1 | 147 16 17 18,9 | 20,9
Masculino | 9,4 115 | 123 | 146 | 158 | 168 | 19,2 | 211

Maxila

Feminino | 11,1 12 139 | 154 | 16,3 | 18,1 | 198 | 21,6

Mandibula Masculino | 10,6 | 11,8 | 13,8 | 154 | 165 | 182 | 19,7 | 21,2

Fonte: Hofmann et. al. 2018
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ANEXO 5- FIGURA ILUSTRATIVA DO METODO CAMERIERI ET. AL.

Legenda: NO (nimero de dentes com apice radicular fechado), x5 (medida correspondente a

Ab5/L5), S (Soma total de A3/L3+ A4/L4+A5/L5+A6(A61+A62)/L6+ATILT).

Fonte: Cameriere et al, 2006.
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