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RESUMO

O objetivo foi avaliar a incidéncia de forames mentuais acessoérios e duplos em
mandibulas humanas de uma amostra brasileira. Analisou-se 100 mandibulas humanas
maceradas (29 do sexo feminino e 71 do masculino), nos lados direito e esquerdo, entre 18
a 60 anos de idade. Avaliou-se os forames quanto a morfologia do forame em septado
(forame mentual duplo — FMD) ou dimensionalmente menor que o forame principal (forame
mentual acessério — FMA). As avaliacdes foram realizadas por um Unico avaliador,
previamente calibrado. Todos os dados foram analisados no software GraphPAD Prism v.8.
Foi realizada estatistica descritiva (em %) e o teste do qui-quadrado para comparar a
incidéncia de cada forame entre os sexos e os lados. O valor de probabilidade < 0,05 foi
definido como o nivel de significancia. Das 71 mandibulas do sexo masculino, a incidéncia
foi de 16,9% para o FMA, e 22,53% para o FMD. Das 29 mandibulas do sexo feminino, a
incidéncia foi de 10,34% para o FMA, e 24,13% para o FMD. Verificou-se 12% do FMA no
lado direito e 3% no lado esquerdo. E 11% do FMD no lado direito e 12% no lado esquerdo.
O teste do qui-quadrado revelou que ndo houve diferenca estatisticamente significante tanto
para o sexo (valor de P: 0,7066) quanto para o lado (valor de P: 0,0818). Conclui-se que
mesmo ndo mostrando correlacdo entre 0s sexos e os lados, a incidéncia de FMA e FMD na
amostra estudada deve ser considerada pela importancia do conhecimento anatémico

destes forames para procedimentos em Odontologia.

Palavras-chave: Forame mentual. Variacdo anatbmica. Anatomia. Odontologia.



ABSTRACT

The aim was to evaluate the incidence of accessory and double mental foramina
in human mandibles from a Brazilian sample. 100 dried human mandibles (29 females and
71 males) were analyzed, on their right and left sides, aged 18 to 60 years. The foramens
were evaluated for the morphology of foramen in septate (double mental foramen — DMF) or
dimensionally smaller than the main foramen (accessory mental foramen — AMF). The
evaluations were performed by a single evaluator, previously calibrated. All data were
analyzed using the GraphPAD Prism v.8 software. Descriptive statistics (in %) and the chi-
square test were performed to compare the incidence of each foramen between sexes and
sides. The probability value < 0.05 was defined as the level of significance. Of the 71 male
mandibles, the incidence was 16.9% for the AMF, and 22.53% for the DMF. Of the 29 female
mandibles, the incidence was 10.34% for the AMF, and 24.13% for the DMF. There were
12% of the AMF on the right side and 3% on the left side. And 11% of the DMF on the right
side and 12% on the left side. The chi-square test revealed that there was no statistically
significant difference for both sex (P value: 0.7066) and for the side (P value: 0.0818). In
conclusion, even without showing correlation between sexes and sides, the incidence of
AMF and DMF in the studied sample must be considered given the importance of the

anatomic knowledge of these foramina during the execution of procedures in Dentistry.

Key words: Mental foramen. Anatomic variation. Anatomy. Dentistry.
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1 INTRODUCAO

O forame mentual é uma estrutura anatémica localizada na superficie lateral do
corpo da mandibula. Consiste em uma abertura bilateral, na por¢&o vestibular da mandibula,
aonde vao se exteriorizar 0s vasos sanguineos e as termina¢des nervosas correspondentes
(Neves et al., 2010). Representa a terminacdo do canal da mandibula que se abre para a
superficie. Esta localizado entre as raizes dos pré-molares inferiores, a meia distancia da
base da mandibula e a meia distancia do processo alveolar, e durante procedimentos
odontologicos é utilizado como sendo uma referéncia (Neves et al., 2010).

A anatomia do forame mentual vem sendo estudada por diferentes
metodologias: ex vivo (Kgiku et al., 2011) e in vivo (Kim et al., 2006), tomografias
computadorizadas e radiografias panoramicas (Bou Serhal et al., 2002), sendo esta utilizada
como principal método de estudo, por ndo ser invasivo durante os diagnoésticos (Kaffe et al.,
1994). Ha outras técnicas incluindo ultrassonografia (Laher et al., 2018), radiografias
periapicais e imagem de ressonancia magnética, sendo a tomografia computadorizada
superior em comparag¢do com as radiografias periapicais e as radiografias panoramicas na
deteccdo de imagem do forame mentual (Laher et al., 2016).

Conhecer a localizacdo do forame mentual auxiliard na correta realizagdo de
procedimentos odontolégicos, como bloqueio anestésico, colocacdo de implantes e
diagnésticos de patologias (Greenstein, 2006; Chrcanovic et al., 2011). Saber sua correta
localizacdo auxilia na prevencdo de possiveis complicacfes, evitando hemorragias através
da parestesia do labio inferior por meio de trauma durante procedimentos cirdrgicos
(Mendoza et al., 2004). Qualquer procedimento clinico ou cirdrgico exige conhecimento
preciso da localizacdo do forame mentual e presenca de possiveis forames mentuais
acessorios.

Em alguns casos o forame mentual pode ter forames adicionais, sendo
denominados forames mentuais acessoérios, e vem sendo relatado com uma variacéo
anatbmica (Oliveira et al., 2011; Paraskevas et al., 2015). A presenca dos forames mentuais
acessorios indica atencdo especial por parte do profissional no procedimento de
intervencdes na mandibula. Os trabalhos mencionando esta variagdo anatdbmica na
populacdo brasileira sdo escassos. De acordo com Hanihara e Ishida (2001), o forame
mentual acessoério é encontrado mais comumente em japoneses e africanos subsaarianos,
variando entre 6,7% a 12,5%.

Forame mentual acessorio consiste em um forame pequeno que tem
comunicacdo com o canal da mandibula (Iwanaga et al., 2016; Naitoh et al., 2009).

O forame mentual é considerado uma importante estrutura anatbmica, pois é

fundamental em procedimentos cirlrgicos e anestésicos, sendo indispensavel sua correta



10

localizagdo. Nos seres humanos, o forame mentual € predominantemente Unico, consiste
em uma abertura de cada lado do corpo da mandibula, representando o final do canal da
mandibula. Embora seja comumente Unico, a estrutura em questdo pode estar
acompanhada de forames acessorios, que podem ser menores e separados do forame
principal através de um septo 6sseo. Quando o forame mentual é duplicado pode haver
anestesia incompleta, sendo um aspecto clinico importante a ser considerado pelos
dentistas (Aytugar et al., 2019).

Assim, ha uma necessidade de se analisar e estabelecer a incidéncia dos
forames mentuais acessoérios em amostras brasileiras, pois muitas vezes essas variacbes
anatbmicas permanecem despercebidas e ndo diagnosticadas, fazendo com que o blogqueio
do nervo mentual ndo seja muito eficaz. O conhecimento de sua localiza¢do é fundamental
para a realizagdo de procedimentos em Odontologia como blogueios anestésicos, implantes

dentérios e diversos outros procedimentos, evitando riscos de complicagdes.



11

2 ARTIGO: INCIDENCE OF THE ANATOMICAL VARIATIONS OF MENTAL FORAMEN IN
HUMAN MANDIBLES OF A BRAZILIAN SAMPLE

Submetido no periédico European Journal of Anatomy (Anexo 4)
Running title: Incidence of the anatomical variations of mental foramen

Authors: Luciane Naomi Oguma Watanabe®', Alexandre Rodrigues Freire!, Juliana Haddad®,

Paulo Roberto Botacin?, Felippe Bevilacqua Prado?®, Ana Claudia Rossi*

'Department of Biosciences, Anatomy Division, Piracicaba Dental School,

University of Campinas, Piracicaba, Sdo Paulo, Brazil;

2Department Basic Sciences, Aracatuba Dental School, Paulista State University,

Aracatuba, Sdo Paulo, Brazil

Corresponding author:

Profa. Dra. Ana Claudia Rossi. Department of Biosciences, Anatomy Division, Piracicaba
Dental School, University of Campinas. Avenida Limeira, n°® 901 — Areido. CEP 13414-903,
Piracicaba, Sao Paulo — Brazil. rossianacOl@gmail.com



mailto:rossianac01@gmail.com

12

SUMMARY

The aim of this study was to evaluate the incidence of accessory and double mental foramina
in human mandibles from a Brazilian sample. 100 dried human mandibles (29 females and
71 males) were analyzed, aged 18 to 60 years. The mandibles were evaluated on their right
and left sides. The foramens were evaluated for the morphology of the foramen in septate
(double mental foramen) or dimensionally smaller than the main foramen (accessory mental
foramen). The evaluations were performed by a single evaluator, previously calibrated. All
data were analyzed using the GraphPAD Prism v.8 software (San Diego, CA, USA).
Descriptive statistics (in %) and the chi-square test (x2) were performed to compare the
incidence of each foramen between the sexes and the sides. The probability value < 0.05
was defined as the level of significance. Of the 71 male mandibles, the incidence was 16.9%
for the accessory mental foramen, and 22.53% for the double mental foramen. Of the 29
female mandibles, the incidence was 10.34% for the accessory mental foramen, and 24.13%
for the double mental foramen. There were 12% of the accessory mental foramen on the
right side and 3% on the left side. And 11% of the double mental foramen on the right side
and 12% on the left side. The chi-square test revealed that there was no statistically
significant difference for both sex (P value: 0.7066) and for the side (P value: 0.0818). In
conclusion, even without showing correlation between sexes and sides, the incidence of
accessory and double mental foramen in the studied sample must be considered given the
importance of knowledge of the anatomy of these foramina during the execution of
anaesthetic and surgical procedures in Dentistry.

Keywords: Mental foramen, Anatomical variations, Anatomy, Dentistry.
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INTRODUCTION

The mental foramen is an anatomical structure located on the lateral surface of
the mandibular body. It consists of a bilateral opening, in the buccal portion of the mandible,
where the blood vessels and the corresponding nerve endings will exteriorize (Neves et al.,
2010). The mental foramen represents the termination of the mandibular canal that opens to
the surface. It is located between the roots of the lower premolars, halfway from the
mandibular basis and halfway from the alveolar process, and during dental procedures it is
used as a reference (Neves et al., 2010).

The anatomy of the mental foramen has been studied by different methodologies:
ex vivo (Kgiku et al.,, 2011) and in vivo (Kim et al., 2006), computed tomography and
panoramic radiographs (Bou Serhal et al., 2002) being it is used as the main study method,
as it is not invasive during diagnoses (Kaffe et al., 1994). There are other techniques
including ultrasonography (Laher et al., 2018), periapical radiographs and magnetic
resonance imaging, being computed tomography superior in comparison with periapical
readiographs and panoramic radiographs in image detection of the mental foramen (Laher et
al., 2016).

Knowing the location of the mental foramen will assist in the correct performance
of dental procedures, such as anesthetic block, placement of implants and diagnosis of
pathologies (Greenstein, 2006; Chrcanovic et al., 2011). Knowing its correct location helps to
prevent possible complications, preventing hemorrhage through paresthesia of the lower lip
through trauma during surgical procedures (Mendoza et al., 2004). Any clinical or surgical
procedure requires precise knowledge of the location of the mental foramen and the
presence of possible accessory mental foramina.

In some cases, the mental foramen may have additional foramina, being called
accessory mental foramina, and has been reported with anatomical variation (Oliveira et al.,
2011, Paraskevas et al., 2015). The presence of accessory mental foramen indicates special
attention on the part of the professional in the procedure of interventions in the mandible.
Studies mentioning this anatomical variation in the Brazilian population are scarce. According
to Hanihara and Ishida (2001), the accessory mental foramen is found most commonly in
Japanese and sub-Saharan Africans, ranging from 6.7% to 12.5%.

Accessory mental foramen consists of a small foramen that communicates with
the mandibular canal (lwanaga et al., 2016; Naitoh et al., 2009). The mental foramen is
considered an important anatomical structure, as it is fundamental in surgical and anesthetic
procedures, and its correct location is essential. In humans, the mental foramen is
predominantly unique, consisting of an opening on each side of the mandibular body,
representing the end of the mandible canal. Although it is commonly unique, it may be

accompanied by accessory foramina, which may be smaller and separated from the main
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foramen through a bony septum. When the mental foramen is doubled there may be
incomplete anesthesia, which is an important clinical aspect to be considered by dentists
(Aytugar et al., 2019).

Thus, there is a need to analyze and establish the incidence of accessory mental
foramen in Brazilian samples, as these anatomical variations often remain unnoticed and
undiagnosed, making the mental nerve block not very effective. The knowledge of its location
is essential for performing dental procedures such as anesthetic blocks, dental implants and
several other procedures, avoiding the risk of complications.

The aim of the study was to evaluate the incidence of anatomical variations of

mental foramen in the dry human mandibles of a Brazilian population sample.

MATERIAL AND METHODS
This study was analyzed by the CEP-FOP Human Research Ethics Committee
and approved under protocol 02615118.8.0000.5418 (ANEXO 2).

Sample

100 macerated human mandibles from the Biobank “Human teeth, bones and
corpses” of the Piracicaba Dental School, University of Campinas (FOP-UNICAMP) were
analyzed. 100 human mandibles of both sexes and in the age group 18 to 80 years were
included. The mandibles with fractures or macroscopic surgical or pathological changes were
excluded.

The evaluated mandibles were separated into two groups based on the sex of

the individuals. The sample consisted of 29 female and 71 male mandibles.

Analysis of the foramens

The mandibles were evaluated on their right and left sides in search of the target
anatomical variation, in this case, the accessory mental foramen.

The foramens were evaluated for the foramen morphology in septate or
dimensionally smaller than the main foramen. Figure 1 shows an example of an accessory
mental foramen that was found in the mandibles. Figure 2 shows an example of a double

mental foramen.



Figure 1. Lateral view (right side) of the adult human
mandible in which an accessory mental foramen (AMF),
dimensionally smaller than the mental foramen (MF), can be

seen.

Figure 2. Lateral view (left side) of an adult human mandible

in which a double mental foramen (DMF) can be observed
(dimensionally smaller than the mental foramen with both

appearing in the same opening).

15
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Statistical analysis

The data were tabulated in the Microsoft Office Excel package. Then, descriptive
statistics (in%) and the chi-square test (x2) were performed to compare the incidence of each
foramen between the sexes and the sides. The probability value < 0.05 was defined as the
level of significance. The incidence of accessory mental foramen on the right and left sides of
the mandibles was analyzed. All data were analyzed using the GraphPAD Prism v.8 software
(San Diego, CA, USA).

RESULTS

Of the 71 male mandibles, the incidence was 16.9% for the accessory mental
foramen, and 22.53% for the double mental foramen. Of the 29 female mandibles, the
incidence was 10.34% for the accessory mental foramen, and 24.13% for the double mental
foramen (Fig. 3). There was 12% of the accessory mental foramen on the right side and 3%
on the left side. And 11% of the double mental foramen on the right side and 12% on the left
side (Fig. 4).

The chi-square test revealed that there was no statistically significant difference
for both sex (P value: 0.7066) and for the side (P value: 0.0818).
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Figure 3. Distribution of types of mental foramen in relation to sex.
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Figure 4. Distribution of types of mental foramen in relation to the side.
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DISCUSSION

In the sample of the Brazilian population studied, two types of foramen were
found, namely accessory mental foramen and double mental foramen. It was found that the
first has a smaller diameter slightly further away from the mental foramen and appears to
have no direct relationship with it. In addition, they have different openings. The double
mental foramen has a smaller diameter very close to the mental foramen and with an
anteroposterior relationship between them. Both appear in the same opening and there is a
bony septum separating them. The highest incidence of accessory mental foramen found in
the literature (55.5%) was identified in a study of cone beam computed tomography of a
Peruvian population (Cabanillas Padilla and Quea Cahuana 2014).

The presence of the two types of foramen may be associated with the
relationship between the mandibular canal and its branches that end in accessory or double
mental foramina, this relationship being connected to the canal branching level. The greater
proximity between the beginning of the branch and the opening is related to the double
mental foramina. As for accessory mental foramina, it is the greatest distance from the
beginning of the branch with the opening.

The results obtained in relation to the sexes indicated 16.9% of incidence of the
accessory mental foramen in the male sex, while 10.34% for the same foramen in the female
sex. Although there is no statistically significant difference, a trend towards a higher
incidence of the accessory mental foramen in males was observed. For the double mental
foramen, it is noted that its existence is found with similar frequency for both sexes, with a
discrete direction for the female sex. Male mandibular morphology, with a body generally
larger than the female mandible, may be related to the higher frequency of accessory mental
foramen in men (Subramanian et al., 2019). In contrast, female mandibular morphology, with
a body generally smaller than the male mandible, may be related to the higher frequency of
double mental foramen. Further studies are needed regarding the relationship between
accessory and double mental foramens with the sexes, since it is possible that the
morphology of the mandibles of each sex may be related to the openings directly (double
mental foramen) or indirectly (mental foramen accessory) related to each other.

There was a 12% incidence of the accessory mental foramen on the right side
and 3% on the left side. Based on the knowledge of the anatomy of the head and neck, it can
be understood that the greater incidence of the accessory mental foramen on the right side
of the mandible may be associated with the level of branching of the common carotid artery,
which on the right side, is usually starts closer to the mandible in relation to the left side.

In addition to the importance of clinical procedures in dentistry, some studies
have reported anthropological aspects in the study of these foramina, mainly the accessory

mental foramen. The authors related that the accessory mental foramen is less frequent in
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man than in anthropoids. Simonton (1923) found three or four accessory mental foramen in
39% of examined orangutans (Pongo pygmaeus), 27% of examined gorillas (Gorilla gorillas),
and 15% of chimpanzees (Pan troglodytes).

In conclusion, even without showing correlation between sexes and sides, the
incidence of accessory and double mental foramen in the studied sample must be
considered given the importance of knowledge of the anatomy of these foramina during the

execution of anesthetic and surgical procedures in Dentistry.
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3 CONCLUSAO

Conclui-se que mesmo nao mostrando correlacdo entre os sexos e os lados, a
incidéncia de forames mentuais acessoérios e duplos na amostra estudada deve ser
considerada dada a importancia do conhecimento da anatomia destes forames durante a

execucao de procedimentos anestésicos e cirirgicos em Odontologia.
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