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ABSTRACT

Introduction: to evaluate the incidence of accessory and double mental foramina in human mandibles from a Brazilian sample.
Material and Methods: 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 being accessory mental foramen or double mental
foramen. 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.

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. 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).

Conclusion: 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.
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Introduction

The mental foramen (MF) 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 exteriorizel
The MF 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 base and halfway from the alveolar part,
and during dental procedures it is used as a reference .

The anatomy of the MF has been studied by
different methodologies: ex vivo* and in vivo?,
computed tomography and panoramic radiographs?
being it is used as the main study method, as it is not
invasive during diagnoses®. There are other techniques
including ultrasonography®, periapical radiographs
and magnetic resonance imaging, being computed
tomography superior in comparison with periapical
radiographs and panoramic radiographs in image
detection of the MF".

Knowing the location of the MF will assist in the
correct performance of dental procedures, such as
anesthetic block, placement of implants and diagnosis
of pathologies®®. Knowing its correct location helps to
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preventpossible complications, preventinghemorrhage
through paresthesia of the lower lip through trauma
during surgical procedures'. Any clinical or surgical
procedure requires precise knowledge of the location
of the MF and the presence of possible accessory
mental foramen (AMF).

In some cases, the MF may have additional foramen,
being called AMF, and has been reported with
anatomical variation'2. The presence of AMF 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®, the AMF is found most commonly in Japanese
and sub-Saharan Africans, ranging from 6.7% to 12.5%.

AMTF consists of a small foramen that communicates
with the mandibular cana . The MF is considered an
important anatomical structure, as it is fundamental
in surgical and anesthetic procedures, and its
correct location is essential. In humans, the MF is
predominantly unique, consisting of an opening on
each side of the mandibular body, representing the
end of the mandibular 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 MF is
doubled there may be incomplete anesthesia, which
is an important clinical aspect to be considered by
dentists .

Thus, there is a need to analyze and establish
the incidence of AMF 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 MF in the dry human
mandibles of a Brazilian population sample.

Material and Methods

The study was approval by Piracicaba Dental
School (FOP-UNICAMP) Human Research Ethics
Committee. The approval number for this study is:
02615118.8.0000.5418.

Sample

100 dried 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.

The foramens were evaluated following the
description:

e AMF: features a small foramen, which have no
direct relationship between the MF, featuring different
openings (Figure 1).

Figure 1. A) Lateral view (right side) of the adult human mandible. B) Line arts
indicate the contours to visualize the MF and the AMF. Note the MF and AMF have
no direct relationship between them featuring different openings.
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* The double mental foramen (DMF): features
dimensionally smaller than the MF and share a great
common opening for both foramens (MF and DMF).

The DMF formation occurs due to the presence of a
bony septum featuring two openings (Figure 2).

Figure 2. Lateral view (left side) of an adult human mandible. B) Line arts indicate
the contours to visualize the MF and the DMF. The yellow contour indicates a
great common opening for both foramens (MF and DMF). Note the DMF formation
occurs due to the presence of a bony septum featuring two openings (DMF).

Statistical analysis

The data were tabulated in the Microsoft Office
Excel package. Then, descriptive statistics (%) 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 AMF 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 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 (Figure 3). There was 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
(Figure 4).
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Figure 3. Distribution of types of MF in relation to sex. Absence means the no
presence of DMF and / or AMF. AMF: accessory mental foramen; DMF: double
mental foramen.
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Figure 4. Distribution of types of MF in relation to the side. Absence means the

no presence of DMF and/or AMF. AMF: accessory mental foramen; DMF: double
mental foramen.

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 the evaluated sample, there were no multiple
cases such as the triple foramina or overlapping of the
DMF and AMF.

Discussion

In the sample of the Brazilian population studied,
two types of foramen were found, namely AMF
and DMF. It was found that generally the first has a
diameter smaller than half the size of the MF from the
same side!! and have no direct relationship between
the MF featuring different openings. In addition,
they have different openings. The DMF has a smaller
diameter but it's size with at least half the size of the
MF from the same side" and being very close to the
MF 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 AMF found in the literature (55.5%) was identified
in a study of cone beam computed tomography of a
Peruvian population”.

The presence of the two types of foramen may
be associated with the relationship between the
mandibular canal and its branches that end in AMF or
DMEF, this relationship being connected to the canal
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branching level. The greater proximity between the
beginning of the branch and the opening is related to
the DMF. As for AMEF, 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 AMF 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
AMF in males was observed. For the DMF, 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 AMF in men ®. In contrast,
female mandibular morphology, with a body generally
smaller than the male mandible, may be related to the
higher frequency of DMF. Further studies are needed
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with the sexes, since it is possible that the morphology
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Inadditiontotheimportance of clinical proceduresin
dentistry, some studies have reported anthropological
aspects in the study of these foramina, mainly the
AMEF. The authors related that the AMF is less frequent
in man than in anthropoids. Simonton'® found three
or four AMF 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 AMF and
DMF 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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