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RESUMO

O desenvolvimento de curvaturas radiculares durante a formagdo da raiz dentaria sdo
variagdes anatomicas que afetam o manejo clinico odontoldgico. Diferentes graus de
inclinacdo podem influenciar a complexidade dos tratamentos endodonticos e
ortodonticos. Existem evidéncias na literatura que anomalias do desenvolvimento
dentario tem predilecao por um determinado género e lado. Desta forma, o objetivo desse
estudo foi avaliar a associagdo entre a presenga e o grau da curvatura apical dos incisivos
laterais superiores (mensurado em °), com o sexo e a lateralidade dos dentes. Este estudo
transversal incluiu 182 radiografias panoramicas de pacientes nao sindromicos com idade
entre 8 a 14 anos no periodo de 2006 a 2021. Foram excluidos da amostra dentes com fusdo
radicular, submetidos a tratamentos restauradores, ortodonticos ou endodonticos, com
reabsorcdo interna ou externa, com lesdo periapical, girovertidos e com rizogénese
incompleta. Foram analisados 95 incisivos laterais superior esquerdo- ILSE (41 mulheres
e 54 homens) e 89 incisivos laterais superior direito - ILSD (36 mulheres e 56 homens).
A mensuracdo do grau de curvatura radicular foi realizada utilizando o método proposto
por Schneider (1971) por meio do software Image] . As curvaturas das raizes foram
classificadas como leve, moderada ou severa segundo Kuchler (2024).0s dados obtidos
foram submetidos a analise estatistica e todos os testes adotaram nivel de significancia
menor que 0,05. A média do grau de curvatura do ILSE do sexo feminino foi
estatisticamente diferente dos demais grupos (média = 8,49+ 14,29). Nao houve
diferenca estatisticamente significante entre mulheres (19,44%) e homens (26,42%) para

ILS independente do lado.

Palavras-chave: Curvatura apical radicular. Dilaceragdo radicular. Incisivo lateral. Sexo






ABSTRACT

The development of root curvatures during tooth root formation is associated with
anatomical variations that impact clinical dental management, where differing degrees
of inclination can influence the complexity of endodontic and orthodontic treatments.
Literature provides evidence that dental development anomalies exhibit a preference for
specific genders and sides. Thus, the aim of this study was to evaluate the association
between the presence and degree of apical curvature in maxillary lateral incisors
(measured in degrees), gender, and the lateralization of the teeth. This cross-sectional
study included 182 panoramic radiographs of non-syndromic patients over the age of 11.
Teeth with root fusion, those subjected to restorative, orthodontic, or endodontic
treatments, those with internal or external resorption, periapical lesions, inverted teeth,
and those with incomplete rhizogenesis were excluded from the sample. A total of 95
left maxillary lateral incisors (LMIL) were analyzed (41 females and 54 males), along
with 89 right maxillary lateral incisors (RMIL) (36 females and 56 males). The
measurement of root curvature was conducted using the method proposed by Schneider
(1971), classitying roots as straight (<5°) or curved (>5°) through ImageJ software. The
obtained data underwent statistical analysis, with all tests adopting a significance level
of < 5%. The average curvature degree of LMIL in females was statistically different
from the other groups (mean = 8.49; SD = 14.29), indicating that all teeth displayed a
curvature > 5°. For LMIL, no statistically significant difference was found between

females (19.44%) and males (26.42%).

Keywords: Dilaceration root. Lateral incisor. Root apical curvature. Sex.
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1 INTRODUCAO

A denti¢do humana manifesta caracteristicas complexas devido a adaptagdo
evolutiva dos mamiferos. Os seres humanos possuem duas denti¢des, sendo elas:
deciduos e permanentes, as quais desempenham um papel essencial para o
desenvolvimento e no funcionamento ideal do sistema mastigatério (JERNVALL et al.,
2000; HOVORAKOVA et al., 2018). A dentigdo adulta inclui 32 dentes, divididos em
incisivos, caninos, pré-molares e molares, sendo cada classe responsavel por fungdes
especificas, como apreensao e trituracdo de alimentos. O esmalte e a dentina, compde a
estrutura dentaria, os quais sdo tecidos que fornecem a dureza necesséria para suportar as
for¢as mastigatorias ao longo da vida (POPOVICI et al., 2023). A anélise de variagdes
anatomicas, incluindo dilaceragdes e curvaturas radiculares, revela sua influéncia na
saude bucal e na complexidade dos tratamentos e diagndsticos odontologicos (PABLO et
al., 2010). Essas alteragdes anatomicas, como curvaturas radiculares, demandam um
planejamento cuidadoso tanto em procedimentos restauradores quanto endodonticos,
devido ao seu potencial impacto na adaptacdo das restauragdes e na instrumentag¢do do
canal.

As dilaceragdes ¢ curvaturas radiculares sao definidas como inclinagdes axiais
leves ou acentuadas entre a coroa ¢ a raiz de um dente (SHAFER et al., 1985) ou um
distirbio evolutivo entre as partes mineralizadas e ndo mineralizada da estrutura dental
(TOMES et al., 1848). Essas alteragdes morfoldgicas podem ser por fatores hereditarios
ou traumas, que alteram a posi¢ao da estrutura em relacao ao desenvolvimento do dente,
contribuindo na formacio de angulos da raiz (KUCHLER et al., 2024). A localizagio
dessas curvaturas pode variar, podendo ocorrer na por¢do cervical, média ou apical da
raiz, sendo mais frequente a presenca de dilaceracdes na regido apical dos incisivos
laterais superiores (SILVA et al., 2012). O incisivo lateral superior ¢ o dente mais
suscetivel a apresentar anomalias no desenvolvimento dentdrio, que resultando
emalteragdes tanto da coroa quanto da raiz, podendo afetar a forma e o tamanho do dente,
levando a complicagdes em algumas areas odontologicas, como: na estética, nas
restauragdes; ortodontia, no tratamento ortodontico ou cirurgia oral menor; nas extragdes
(SILVA et al., 2012; KUCHLER et al., 2022).

Estudos indicam que essas anomalias radiculares afetam principalmente a regido
anterior da arcada dentéria, com prevaléncia em incisivos laterais superiores devido a sua
posicdo anatomica e as forgas biomecanicas exercidas durante o desenvolvimento

(MALCIC et al., 2006). Além disso, podem ocasionar implicagdes clinicas significativas,
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por exemplo: maior dificuldade no preparo do canal radicular,risco de perfuragdes e
fraturas de limas durante procedimentos endodonticos, o que pode levar a um progndstico
desfavoravel (ASHOUR et al., 2020; HASSAN et al., 2023).

Dessa forma, tendo uma possibilidade de identificar essas variagdes anatomicas ¢
imprescindivel para um planejamento terapéutico ideal, com métodos de imagem como a
tomografia computadorizada de feixe conico (TCFC), que permite uma visualizagdo
tridimensional detalhada das curvaturas radiculares e auxilia no diagnostico diferencial e
na conducao de tratamentos mais complexos ou panoramicas (ASHOUR et al., 2020).

Ao longo dos anos, a curvatura apical do incisivo lateral superior tem sido objeto
de estudo por pesquisadores, tendo resultados com uma série de classificagdes e métodos
de avaliacdo que foram sendo evoluidos (SCHNEIDER et al., 1971, PrUETT et al ;
HARTMANN et al., 2018). Um dos mais conhecidos € o proposto por Schneider (1971),
que ¢ o mais utilizado devido a sua simplicidade e a confiabilidade dos resultados. Esse
método consiste em avaliar o grau de curvatura dos canais radiculares dos incisivos
laterais superiores, classificando a raiz como reta (<5°) ou curva (>5°) com base em
exames radiograficos bidimensionais (SCHNEIDER et al., 1971).

Estudos anteriores examinaram a curvatura radicular por meio de imagens
panoramicas radiograficas, que sdo consideradas o método consideravel para essa
finalidade (HAMASHA et al., 2002). As radiografias convencionais, como periapicais e
panoramicas, sao comumente empregadas para investigar a prevaléncia de dilaceragdes.
No entanto, esses métodos fornecem apenas imagens bidimensionais dos dentes
(ASHEGHI et al., 2022).

A radiografia panordmica ¢ uma técnica de imagem que proporciona uma
visualizacdo ampla das estruturas dentomaxilofaciais, criando uma imagem curva
enquanto o tubo de raios X e o receptor de imagem giram simultaneamente em torno da
cabeca do paciente (MARTINS et al., 2022). No entanto, algumas limitagdes sdo
inerentes a essa modalidade, como a ampliagdo e a distor¢do das estruturas na regido
anterior e a sensibilidade a erros de posicionamento do paciente, o que pode comprometer
a qualidade da imagem e a precisao diagnostica (ABDINIAN et al., 2016).

Em contrapartida, mesmo na presenca de discrepancias anatomicas, e apesar das
limitagdes, as panoramicas tem capacidade de mostrar as arcadas superiores e inferiores
em uma mesma imagem e suas estruturas adjacentes, portanto, continua a ser uma
ferramenta valiosa para a avaliacdo inicial de patologias e anomalias dentarias, sendo

frequentemente preferida pela praticidade e menor exposicao a radiagdo, sendo isso uma
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de suas maiores vantagens quando comparada com métodos tridimensionais, como a
tomografia computadorizada de feixe conico (LOUGHLIN et al., 2017).

A presenca de curvaturas radiculares em pacientes ortodonticos exige uma
abordagem terapéutica personalizada, uma vez que aumenta a suscetibilidade a
reabsorcdo radicular externa durante a movimentacdo dentaria, conforme demonstrado
por CUOGHI et al. (2016) e WISHNEY (2017). Uma avaliagdo detalhada €, portanto,
indispensavel.

A lateralidade tem um papel importante na avaliacio (SAWAGA et al.,2021). Essas
variagdes morfoldgicas podem causar diferentes padroes de fraturas radiculares e
dificuldades durante o preparo de canais em dentes com curvaturas acentuadas. Portanto,
o conhecimento dessas diferencas ¢ essencial para otimizar o planejamento clinico e
minimizar complicagdes (SMITH et al., 2018; HU et al., 2022). Estudos como o de
Kiichler et al. (2024) sugerem que genes associados a fissuras orais, como BMP2 e
BMP4, podem estar envolvidos na formacdo de curvaturas radiculares dos incisivos
laterais superiores, o0 que corrobora para a investigacdo dessas variagdes anatomicas e sua
relagdo com predisposicdes genéticas. Tais genes podem influenciar na complexidade
morfologica.

Compreender as variagdes anatdOmicas dos incisivos laterais superiores e suas
implicagdes clinicas € crucial para a odontologia moderna. Este estudo se propde a
investigar se existem padroes de dimorfismo sexual e predilecao lateral nessas variagoes,
buscando evidéncias que refutem a hipotese nula de que ndo ha diferengas significativas
entre sexos e lados. Ao identificar esses padrdes, almejamos fornecer aos profissionais

melhores ferramentas de diagndstico e condutas clinicas mais precisas e eficazes.
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2 OBJETIVOS
2.1 Objetivo geral

Avaliar o grau de curvatura radicular dos incisivos laterais superiores em relagao
ao sexo e a lateralidade, utilizando método radiografico em paciente com faixa etaria

entre 8 a 14 anos, em um periodo de tantos anos de avaliagdo.

2.1. Objetivos especificos

(2.2.1) comparar a prevaléncia e o grau de curvatura radicular entre pacientes do
sexo masculino e feminino;

(2.2.2) investigar a existéncia de diferencas significativas entre os lados direito e

esquerdo.



14

3 CAPITULO 1

Research Article: Operative Dentistry and Endodontics
Evaluation of the Degree of Root Curvature in Maxillary Lateral Incisors According to
Sex and Laterality

Concise title: Evaluation of the Degree of Root Curvature in Maxillary Lateral Incisors

Heloisa Guimardes Resende
Master's student, Department of Biomaterials, School of Dentistry, University of Uberaba,
Uberaba-MG, Brazil. Phone: +55 34 3319- 8913. E-mail: heloisag.resende@gmail.com

Isabela Ribeiro Madalena

PhD, Department of Biomaterials, University of Uberaba, MG, Brazil. Phone: +55 34 3319- §913.
School of Dentistry, Presidente Tancredo de Almeida Neves University Center, Sdo Jodo del Rei,
MG, Brazil. E-mail: isabelarmadalena@hotmail.com

Erika Calvano Kiichler
PhD, Department of Orthodontics, University Hospital Bonn, Faculty of Medicine, Bonn,
Germany. Phone: +49 228 287-22446. E-mail: erikacalvano@gmail.com

Flares Baratto Filho

PhD, Adjunct Professor, School of Dentistry, Tuiuti University of Parana, Curitiba, Parana, Brazil.
Department of Dentistry, School of Dentistry, Univille - University of the Joinville Region,
Joinville, Santa Catarina, Brazil. Phone: +55 41 30152712. E-mail: fbaratto1@gmail.com

Gabriella Rodovalho Paiva
PhD, postdoctoral fellow, Department of Biomaterials, School of Dentistry, University of
Uberaba,Uberaba-MG, Brazil. Phone: +55 34 3319-8913. E-mail: gabiipaiva@hotmail.com

Maria Angelica Hueb de Menezes Oliveira
PhD, Adjunct Professor, Department of Biomaterials, School of Dentistry, University of Uberaba,
Uberaba-MG, Brazil. Phone: +55 34 3319 8913. Email address: angelicahueb@hotmail.com

Janisse Martinelli de Oliveira Misiara

PhD, Adjunct Professor, Centro de Formagdo Profissional, Cefores, University of Triangulo
Mineiro, Uberaba-MG, Brazi Phone: +55 34 3318-5419. Email address:
janisse_martinelli@yahoo.com.br

Denise Tornavoi de Castro
PhD, Adjunct Professor, Department of Biomaterials, School of Dentistry, University of Uberaba,
Uberaba-MG, Brazil. Phone: +55 34 3319 8913. Email address: dctornavoi@hotmail.com

Cesar Penazzo Lepri*
PhD, Associate Professor, Department of Biomaterials, School of Dentistry, University of
Uberaba, Uberaba-MG, Brazil. Phone: +55 34 3319-8913. E-mail: cesar.lepri@uniube.br

*Corresponding author:

Cesar Penazzo Lepri

Faculdade de Odontologia/ Biomaterials Division/ Universidade de Uberaba

Av. Nené Sabino, 1801, 2D06 - Universitario — Zip Code: 38055-500. Uberaba, MG, Brazil
Phone: 55 (34) 3319 8913 - Fax: 55 (34) 3314 8910

E-mail: cesarlepri@yahoo.com.br



15

4 ABSTRACT

Background: The development of root curvatures during tooth root formation is
associated with anatomical variations that impact clinical dental management, where
differing degrees of inclination can influence the complexity of endodontic and
orthodontic treatments. Literature provides evidence that dental development anomalies
exhibit a preference for specific genders and sides. The aim of this study was to evaluate
the association between the presence and degree of apical curvature in maxillary lateral
incisors (measured in degrees), gender, and the lateralization of the teeth.

Material and Methods: This cross-sectional study included 182 panoramic radiographs
of non-syndromic patients of the age 8 to 11. Teeth with root fusion, those subjected to
restorative, orthodontic, or endodontic treatments, those with internal or external
resorption, periapical lesions, inverted teeth, and those with incomplete rhizogenesis were
excluded from the sample. A total of 95 maxillary left lateral incisors (ILSE) (41 females
and 54 males) and 89 maxillary right lateral incisors (ILSD) (36 females and 56 males)
were analyzed. The degree of root curvature was measured using the ImagelJ software
proposed by Schneider (1971). Root curvatures were classified as mild, moderate, or
severe, according to Kuchler (2024).

Results: The data obtained were subjected to statistical analysis, and all tests adopted a
significant level of <5%. The mean degree of curvature of the ILSE of females was
statistically different from the other groups (mean = 8.49 + 14.29). There was no
statistically significant difference between women (19.44%) and men (26.42%) for ILS,
regardless of the side.

Conclusions: Given the limitations of this study there was no statistical difference

between genders and sides.

Key words: Apex tooth. Endodontics. Incisor. Tooth root. Sex.
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S INTRODUCTION

Dental root developmental alterations, such as dilacerations and root curvatures,
can impact dental treatments [1]. For dental procedures, particularly endodontic
treatments, these variations require special attention due to their clinical impact.

These morphological alterations occur caused by genetic factors or trauma, which
change the position of the structure in relation to tooth development, contributing to the
formation of root angles [2]. The location of these curvatures can vary, occurring in the
cervical, middle, or apical portion of the root, with dilacerations being more frequently
observed in the apical region of maxillary lateral incisors [3].

The maxillary lateral incisor is the tooth most susceptible to developmental
anomalies influenced by its anatomical position and the biomechanical forces exerted
during its formation [4]. These anomalies can affect both the crown and the root, altering
the tooth's shape and size and potentially leading to complications in various dental fields,
such as esthetics, orthodontic, endodontic, and periodontal treatments, as well as in dental
extractions [3.5].

Such variations can result in significant clinical implications, such as increased
difficulty in root canal preparation, risk of perforations, and file fractures during
endodontic procedures, which may lead to an unfavorable prognosis [6,7].

In an orthodontic context, the presence of root curvatures is associated with an
increased risk of external root resorption, particularly during prolonged orthodontic force
application. This highlights the importance of a detailed and personalized evaluation
before initiating treatment [8.9].

Over the years, the apical curvature of the maxillary lateral incisor has been
studied extensively, with researchers proposing various classifications and evaluation
methods [10,11]. One of the most widely recognized methods is that proposed by
Schneider (1971), which remains the most commonly used resulting from its simplicity
and reliability. This method evaluates the curvature degree of maxillary lateral incisor
root canals, classifying them as straight (<5°) or curved (=5°) based on two-dimensional
radiographic assessments [10].

As an evaluation tool, panoramic radiography provides a broad view of
dentomaxillofacial structures, creating a curved image while the X-ray tube and image

receptor rotate simultaneously around the patient’s head [12].
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However, this imaging technique has inherent limitations, such as enlargement
and distortion of anterior structures and sensitivity to patient positioning errors, which
can affect image quality and diagnostic accuracy [13]. Nevertheless, despite anatomical
discrepancies and limitations, panoramic radiographs can capture both maxillary and
lower dental arches in a single image, along with adjacent structures. This makes them a
valuable tool for the initial assessment of dental pathologies and anomalies. Additionally,
they remain a preferred option due to their practicality and lower radiation exposure
compared to three-dimensional methods such as cone-beam computed tomography [1].

Previous studies have examined root curvature using panoramic radiographic
images, which are considered a reliable method for this purpose [15]. Conventional
radiographs, such as periapical and panoramic images, are commonly used to investigate
the prevalence of dilacerations. However, these methods only provide two-dimensional
images of the teeth [16].

Studies suggest that root morphology may differ between males and females in
terms of both size and curvature associated with hormonal or genetic factors. Sexual
dimorphism and lateral differences in root morphology are relevant factors in
understanding anatomical variations, particularly in maxillary lateral incisors [17,18].
Additionally, laterality plays an important role in evaluations [19]. These morphological
variations can lead to different root fracture patterns and challenges during canal
preparation in teeth with pronounced curvatures. Therefore, knowledge of these
differences is essential to optimize clinical planning and minimize complications [17, 18].

Given the above, expanding knowledge on anatomical variations of maxillary
lateral incisors and their clinical implications is essential. The null hypothesis of this study
was that there would be no statistically significant difference in the curvatures of
maxillary lateral incisors between males and females, nor any predilection for the left or
right side. Therefore, this study aimed to identify possible patterns of sexual dimorphism
and lateral predilection to improve diagnosis and clinical decision-making in dental

practice.
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6 MATERIAL AND METHODS

This cross-sectional study included panoramic radiographs of non-syndromic
patients, as previously described by Kiichler et al. (2024) [2]. The study was approved by
the Research Ethics Committee of the University of Uberaba (CAAE:
69181023.7.0000.5145) in accordance with the latest guidelines of the Declaration of
Helsinki. All individuals were included in the study only after providing written informed
consent. For individuals under 18 years of age, informed consent was obtained from both

the patient and their legal guardian.

6.1 Image Selection

Dental records, including medical history and panoramic radiographs, were
screened from patients treated at the Getulio Vargas Polyclinic — UNIUBE — University
of Uberaba (Uberaba, Minas Gerais, Brazil). Only high-quality panoramic radiographs
were considered for evaluation. Patients with teeth presenting altered morphology due to
root fusion, as well as those who had undergone orthodontic, endodontic, or restorative
treatments, or exhibited internal or external root resorption, were excluded. In total, 182
panoramic radiographs of patients aged 8 to 14 years, taken between 2006 and 2021, were
included (Fig 1).

6.2 Measurement of Maxillary Lateral Incisor Root Curvature

Root curvature degree was estimated using Schneider’s method (1971), which
involves tracing two straight lines: one representing the apical region's continuity and
another following the middle and coronal thirds of the root (2). The angle between these
lines was measured geometrically using the Imagel software, and the resulting curvature

was expressed in degrees (Fig 2).

6.3 Classification according to Schneider s
Each incisor was classified according to Schneider’s (1971) criteria as straight
(<5°), moderately curved (>5°), or severely curved (>20°). All measurements were

performed by the same trained and qualified examiner.

6.4 Statistical Analysis
All analyses were conducted using GraphPad Prism 9 software (GraphPad, San

Diego, CA, USA). Root curvature measurements (in degrees) were evaluated as
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continuous data. An independent t-test was used to compare curvature degrees between
genders, while a paired t-test was applied to assess differences between the left and right
sides. Data were expressed as mean + standard deviation (SD).

To evaluate the association between gender and laterality among the straight and
curved root groups, a Chi-square test was performed, with data expressed as frequency
(%).

A significance level of <5% was established for all analyses.

7 RESULTS

A total of 182 panoramic radiographs were analyzed. Among them, 81 were from
female patients and 101 from male patients. The mean age of the patients was 12.35 (SD=
1.07) years.

Thirty-six right maxillary lateral incisors were excluded due to evaluation
difficulties: 7 because of rotation and 44 owing to incomplete root formation. Among the
left maxillary lateral incisors, 37 teeth were excluded: 9 because of rotation, 46 owing to
incomplete root formation, and 1 due to a carious lesion.

The phenotype frequency is described in Table 1. Regarding the right maxillary
lateral incisors, a mild curvature was more frequently observed in males (72.22%), while
a severe curvature was more frequent in females (36.59%). In contrast, the mild curvature
of the left maxillary lateral incisors was more common in females (77.22%). When
examining the data for severe curvature, females presented a lower frequency (19.44%)
compared to males (26.42%). However, no statistically significant difference was found
(p<0.05).

The continuous data obtained for the curvature of the maxillary lateral incisors are
described in Table 2. The results suggest significant differences in the root curvature of
the maxillary lateral incisors between sexes, especially for tooth 12. The mean curvature
of'17.14 (SD =20.50) observed in tooth 12 for females was considerably higher compared
to the mean for males (10.54, SD = 19.12), but with no statistical significance. Similarly,
for the left maxillary lateral incisor (tooth 22), the female group exhibited a slightly higher
mean curvature of 8.45 (SD = 14.29) compared to males (13.50, SD = 18.68), also with
no statistical difference. These similarities between the right and left sides emphasize the

importance of considering laterality when evaluating root morphology.
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8 DISCUSSION

The root morphology of human teeth may vary between males and females in
terms of both size and curvature due to hormonal or genetic factors. Sexual dimorphism
and laterality in root morphology are relevant factors for understanding anatomical
variations, particularly in the maxillary lateral incisors [17,18]. However, the null
hypothesis of the present study was not rejected. The results obtained are consistent with
the findings of Willershausen et al. (2008) [20], as all maxillary lateral incisors exhibited
some degree of curvature, with no statistically significant differences between sex or side.

The similarities between the right and left sides highlight the importance of
considering laterality when assessing root morphology. The symmetry between the sides
of the dental arch can significantly influence the diagnosis and planning of dental
treatments, especially in cases of anatomical variations such as root dilacerations [21].

Thus, by carefully observing these alterations, it is possible to tailor therapeutic
approaches according to the particularities of each side of the dental arch, ensuring greater
precision and efficiency in treatment. However, if any discrepancy is observed in the
degrees of root curvature of the maxillary lateral incisors, it may be associated with sex-
related differences in dental development, which could impact the choice of therapeutic
approaches in restorative, orthodontic, endodontic, and surgical treatments. More
specifically in Endodontics, such complications increase treatment difficulty and may
compromise clinical prognosis [7,22,23].

Studies reveal a high prevalence of developmental anomalies in the region of the
maxillary lateral incisors, attributing them to the interaction of genetic and environmental
factors in maxillary bone formation. According to Hovorakova et al. (2018) [24], certain
variations in the development of maxillary lateral incisors are related to modifications
occurring in the fusion area of the nasal and maxillary processes during craniofacial
formation.

The literature suggests that root morphology stabilizes as teeth reach functional
occlusion, coinciding with the eruption of permanent dentition and arch alignment,
making root curvature potentially a result of mechanical stress exerted by surrounding
oral structures [5,25]. Thus, the early identification of root curvature alterations is
essential for proper therapeutic planning, especially in pediatric patients. Accurate
assessment of these variations can optimize treatment prognosis [26]. The present study
relied exclusively on panoramic radiographs, which provide a useful general view of

dental structures. However, it is important to emphasize that this technique has
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limitations, such as distortions and lower resolution, although it results in lower radiation
exposure. On the other hand, cone-beam computed tomography (CBCT) provides high-
resolution three-dimensional images, allowing for a more detailed visualization of dental
and bone structures, making it an ideal method for evaluating root morphology and
detecting anatomical variations with greater accuracy [27]. However, performing
computed tomography in pediatric patients raises ethical and safety concerns due to
exposure to relatively higher radiation doses compared to panoramic radiographs [27].
For this reason, the choice of panoramic radiography in the present study was justified by
the need to adhere to current ethical guidelines and minimize health risks to participants,
additionally, all panoramic images were taken due clinical purpose. Despite the inherent
limitations of the radiographic method used, the decision to employ this technique was
based on the need to protect young patients.

The Schneider method (1971) [10], used to measure root curvature, is a simple
method that does not require expensive equipment or software. This method has been
widely used in dental research since root curvature is of great clinical importance,
particularly in endodontics, where it presents a challenge in daily clinical practice [2, 28].

Regarding the selection of the evaluated records, the exclusion criteria applied in
this study ensured the quality and accuracy of the results by selecting only teeth in suitable
conditions for assessment. The resulting sample allowed for the analysis of anatomical
variations according to sex and age while respecting ethical and methodological
limitations and avoiding exposure of patients to more invasive examinations.

Nevertheless, this study has several limitations that may have affected the results.
One such limitation is that panoramic radiography may have provided limited information
on some subtle structures, such as lateral branches and apical divergence, due to its
resolution [13, 16]. Another limitation to consider is that the measurements may not have
always passed through the true center of the canal, potentially leading to an
underestimation of the number of curved roots.

In the present study, the results did not indicate the presence of sexual dimorphism
in the root curvature of the maxillary lateral incisors, as the data presented were
statistically similar between males and females. Previous studies suggest that root
morphology is influenced by genetic and hormonal variables that modulate dental growth
and development [2]. The impact of sexual dimorphism is relevant for clinical case
planning, as understanding morphological differences between males and females is

crucial. Although root curvatures and dilacerations have been extensively studied, further
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research is needed in different populations, and future studies should consider using
imaging techniques that offer less distortion and higher resolution, such as single beam

computed tomography.

9 CONCLUSION
Given the limitations of this study it was possible to conclude that there was no

statistically significant differences were found between sex or side.
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Table 1. Frequency of phenotypes of the maxillary lateral incisors according to sex.

Total Female Male
Right upper lateral incisors
Slight curvature 63 (66.32%) 24 (58.54%) 39 (72.22%)
Moderate curvature 3 (3.16%) 2 (4.88%) 1 (1.85%)
Severe curvature 29 (30.53%) 15(36.59%) 14 (25.93%)
Total 95 (100%) 41 (100%) 54 (100%)

Left upper lateral incisors

Slight curvature 59 (66.29%) 26 (72.22%)

33 (62.26%)

Moderate curvature 9 (10.11%) 3 (8.33%)

6 (11.32%)

Severe curvature 21 (23.60%)  7(19.44%)

14 (26.42%)

Total 89 (100%) 36 (100%)

53 (100%)

Note: * Chi-square was used.
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Table 2. Mean values and standard deviation of the curvature (in °) of the right and left

maxillary lateral incisors.

Tooth/Side Sex n Min-Max p-value*
Average
and SD
nght Female 40 17.14 0-58.67 Male vs. Female
upper (20.50) Right upper lateral incisors =
lateral 0.212
incisors
Male 23 10.54 0-52.31 Male vs. Female
(19.12) Left upper lateral incisors = 0.276
Left upper | Female 41 8.45 0-42.43 Right upper Left upper
lateral (14.29) lateral incisors vs. lateral incisors
incisors Female = 0.083
Male 39 13.50 0-62.10 Right upper Left upper
(18.68) lateral incisors vs. lateral incisors

Male = 0.552
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Figures

Figure 1. Study flowchart. Inclusion and selection criteria.

[ 881 panoramic radiographs of patients treated at the Getulio Vargas Polyclinic ]
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Figure 2. Diagrammatic representation of the calculation of the apical curvature degree

of the maxillary lateral incisor root, according to Schneider (1971).
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13 CONCLUSAO
Considerando as limita¢des desse estudo, foi possivel concluir que a prevaléncia
de curvatura nos incisivos laterais superiores € alta na populagdo estudada, mas ndo foram

encontradas diferengas estatisticamente significativas entre os sexos ou lados.
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Anexo 2. Normas para publicag¢do no periddico Journal of Clinical and Experiemtnal

Dentistry.

INSTRUCTIONS FOR AUTHORS - Journal of Clinical and Experimental Dentistry - eISSN 1980-5488

Indexed in PUBMED, PubMed Central® (PMC) since
2012 and SCOPUS.

Journal of Clinical and Experimental Dentistry (J Clin Exp
Dent) is an Open Access (free access on-line)
http:/'www.medicinaoral. com/odo/indice.htm

The scope of the Journal of Clinical and Experimental
Dentistry is:

- Periodontology

- Community and Preventive Dentistry

- Esthetic Dentistry

- Biomaterials and Bioengineering in Dentistry

- Operative Dentistry and Endodontics

- Prosthetic Dentistry

- Orthedontics

- Oral Medicine and Pathology

- Odontostomatology for the disabled or special patients
- Oral Surgery

J Clin Exp Dent is an Open Access joumal. Publishing an article requires Article
Processing Charges that will be billed to the submitting author upon acceptance
of the article for publication. J Clin Exp Dent do not charge subscription fees
from readers or libraries. The full contents of all papers published can be freely
accessed through internet (PubMed Central - PMC). To partially compensate
for costs for housing, editing. office supplies. and the manuscript management
systems authors will pay 200 euros per accepted article.

Exceptions:

If the first author of the article 1s a member of the Editorial Board of the Journal
of Clinical and Experimental Dentistry the cost will be 70 euros

ARTICLE SUBMISSION

Articles may only be submitted through our web site and in ENGLISH.
Log on our web site and we will send you an USER NAME and PASSWORD
to submut the article.

rww.jeed.es

htt

For submutting NEW OR MODIFIED MANUSCRIPTS the description of
the process is-

1. Log in to Iittp:/www.jeed.es

2. Click on "Submit a2 manuscript” for submitting a NEW articles. Click on
“Submissions needing revision” for submitting a MODIFIED article.

3. Upload a word document entitled: "Letter to the Editor".

If this 15 a modification of a previously submitted article, this letter should
include the answers to ALL the reviewer s comments.

4. Include a separate word document entitled: "Manuscript”.

You may uplead a .doc file or a .docx file for the manuseript. If you create a
.docx file, make sure that all the tables created are included with the correct
format. spacing and width 1n the .docx document. Don't try to create a docu-
ment with a rable width higher than the document width. or insert a table with
a negative left/right spacing. It may crash at the summary step.

The manuscript must mclude the following stems:

« Title of the amicle

+» Authors (First and last name). The maximuom number of authors of an article
will be 10. More authors will be allowed only i exceptional situations with
multicenter research studies accredited in an official research project with the
reference number and the institution that has approved it.

= Contact address for the corresponding author

* Running title

* Key words

+ Abstract

» Text of the article

Please note that tables must have portrait orientation; we do not accept tables
with landscape orientation.

DO NOT INCLUDE THE FIGURES IN THE MAIN MANUSCRIPT

If you are resubmitting a modified document in response to the reviewers'
comments, all changes MUST be highlighted in RED.

5. Uplead figures. one at a time. Do not include figures in the manuscript
document. Figures must be at least 900 X 660 pixels in size and im JPEG (.jpg)
format; file size must be less than § MB_ Please transform your figures to JPEG
format witheut compression in RGB formai, not CMYK. All figures that do
not correspond to these requirements will be rejected.

All accepted articles will be published only in the ONLINE VERSION and
mn ENGLISH.

Articles will normally be included 1n one of the different journal sections. Au-
thors should indicate the section m which they wish their article to be mcluded,
although the Editor may change this upon advice from reviewers. Articles
recetved will always undergo revision by a commirttee of experts (peer review
pracess). Only original articles will be accepted. authors being responsible for
the meeting of this regulation. Authors are also RESPONSIBLE for all opin-
ions. results and conclusions contamed in articles. which will not necessarily
be shared by the journal’s Editor and reviewers. All accepted articles become
the property of Medicina Oral S.L.. and themr date of reception and acceptance
will be reflected; thus, their subsequent publication in other media is not allowed
without written permission by the Editor. Authors will transfer IN WRITING
the copyright of their contributions to Medicina Oral S L

TYPES OF ARTICLES

1. Research articles: Analytical investigations such as cross-sectional surveys,
case-control studies. cohort studies and conrrolled clincal trials will be recom-
mended for publication. For clinical trials. authors must specify legal permis-
sions obtamed. Articles should not exceed 12 pages (including references) in
DIN A-4 format. 30 hines per page. Not more than four figures and four tables
should be included: up to 30 references.

2. Review articles: Articles of special interest and those entatling an update
on any of the topics idennfied as subjects for this journal will be accepted.
They should not exceed 12 pages (references mcluded) in DIN A-4 format.
with 30 lines per page. They should contain a maximum of four figures and
four tables per article: up to 40 references. We recommend systematic reviews
and meta-analysis.

3. Case reports: One or more special interest case reports may be included.
They should not exceed 6 pages (references included) in DIN A-4 format, with
30 lines per page. A maximum of three figures and one table may be included
in each report; up to 15 references.

ARTICLE STRUCTURE

Articles should include the following

1. First page: This should inciude the title of the article, as well as a running
title, the authors’ full name and academic post. and an address for correspond-
ence, including telephone and fax numbers, and e-mail address.

2. Following pages: These in turnwill include the following headings, according
to the type of coniribution (research articles. review articles):

Research articles

Abstract. containing 150-300 words ALWAYS structured as: Background.
Matenal and Methods. Results. Conclusions.- Key words.- Introduction.- Ma-
terial and Methods: specifving statistical procedures used - Results - Discus-
sion.- References.

Review articles

Abstract: contamning 150-300 words ALWAY'S structured as: Background, Mate-
rial and Methods, Results. Conclusions.- Key words. -Introduction. - Material
and methods: specifying how the search was made (date base selected. search



INSTRUCTIONS FOR AUTHORS - Journal of Clinical and Experimental Dentistry - eISSN 1980-5488

REFERENCES

1. We do NOT accept book references.

2. We only admit references of articles INDEXED 1n PubMed-Medline.

3. The references should be numbered consecutively in order of appearance,
being quoted in parentheses in the text. Unpublished observations and personal
communications should not be included as references. The Uniform Require-
ments for Manuscripts Submitted to Biomedical Joumals format 1s required
throughout.

http:/'www.nlm.nih. gov/bsd/uniform requirements.html
Example- Authors numbering six or less should all be quoted; when more authors
are present, first six names will be quoted, followed by et al.

Halpem SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV-
infected patients. N Engl I Med. 2002;347:284-7.

Statement of Informed Consent

Patients have a right to privacy that should not be infringed
without infor- med consent. Identifying information, inclu-
ding patients’ names, initials, or hospital numbers, should
not be published in written descriptions, photogra- phs, and
pedigrees unless the information is essential for scientific
purposes and the patient (or parent or guardian) gives written
informed consent for publication. Informed consent for this
purpose requires that a patient who is identifiable be shown
the manuscript to be published.

Authors should disclose to these patients whether any poten-
tial identifiable material might be available via the Internet
after publication. Identifying details should be omitted if
they are not essential. Complete anonymity is difficult to
achieve. however. and informed consent should be obtained
if there is any doubt. For example, masking the eye region
in photographs of patients is inadequate protection of anon-
ymity. If identifying characteris- tics are altered to protect
anonymity, such as in genetic pedigrees. authors should
provide assurance that alterations do not distort scientific
meaning and editors should so note.

When informed consent has been obtained it should be
indicated in the published article.

Ethical requirements regarding human and animal
experimentation

This journal adheres to the ethical guidelines. All authors
must certify that the submitted article has been evaluated by
an authorized and recognized Ethical Committe.

For MEDICAL ETHICS: Deontology. Codes of Practice,
Guidelines, Professionalism

https:/~www. wina.net/what-we-do/medical-ethics/

Conflict of interest requirements
http://www.medicinaoral.com/odo/coi.pdf

AT THE END OF THE MANUSCRIPT all submissions to
Journal of Clinical and Experimental Dentistry must include:

1. Conflict of interest

Authors must disclose all relationships or interests that could
infiuence or bias the work.

Please follow the International Committee of Medical Jour-
nal Editors for Conflicts of interest:
http:/fwww.icmje.org/conflicts-of-interest/

A conflicts of interest exists if authors or their institutions
have financial or personal relationships with other people
or organisations that could inappropriately influence (bias)
their actions.

Financial relationships are easily identifiable, but conflicts
can also occur because of personal relationships, academic
competition, or intellectual passion.

All submissions to Journal of Clinical and Experimental
Dentistry must include disclosure of all relationships that
could be viewed as presenting a potential conflict of interest
+ At the end of the text, under a subheading “Conflicts of
interest”, all authors must disclose any financial and personal
relationships with other people or organisations that could
inappropriately influence (bias) their work. If there are no
conflicts of interest, authors should state that.

« All authors are required to provide a signed statement of
their conflicts of interest as part of the author statement form:
http://www.medicinaoral.com/conflict jeed.htm

2. Ethics. Under a subheading of Ethics: The ethics com-
mittee approval with the reference number.

3. Source of Funding. Under a subheading of Source of
Funding. In case of non funding disclose it.

4. Authors' contributions. Under a subheading of Authors'
contributions.

Information
E-mail: jeed@jced.es

Indexed in:

- Indexed in PubMed {2012- )

- Indexed in PubMed Central® (PMC) (2012-)
- Indexed in the DOI® System

- Indexed in SCOPUS

Free full-text at PMC (US National Library of Medicine. National
Institute of Health, NIH/NLM, USA) since 1012

https://www.nebi.nlm.nih. gov/pme/journals/2157/
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Anexo 3. Comprovante de submissdo do artigo.

jced.es<jced@jced.es> & Ky
Para: Vocé Seg, 17/03/2025 16:11
2025-03-17

Reference: 62731

Dear Dr. Gabriella Paiva,

Your manuscript entitled "Evaluation of the Degree of Root Curvature in Maxillary Lateral Incisors According to Sex and Laterality” has
been successfully submitted online and has been forwarded to the referees for evaluation. In due time, you will be informed as to its
possible publication in Journal of Clinical and Experimental Dentistry.

Yours sincerely.

Professor Jose V. Bagan
Editor Journal of Clinical and Experimental Dentistry



