76 revista interagir @

ARTIGO ORIGINAL

DOI: https://dx.doi.org/10.12662/1809-5771R1.128.5117.p76-79.2025

VISIBILITY AND MORPHOLOGICAL
ASPECTS OF THE MANDIBULAR INCISIVE
CANAL AND THE ANTERIOR LOOP OF
THE MENTAL NERVE BY CONE BEAM

COMPUTED TOMOGRAPHY

ABSTRACT

The objective of the present study was to evaluate cone beam com-
puted tomography (CBCT) scans of patients who sought a diagnostic
imaging service for various reasons. The study compared measure-
ments of the mandibular incisor canal (MIC) and the anterior loop
of the mental nerve (ALMN) in dentate and edentulous patients. A
cross-sectional observational study was conducted to evaluate the pre-
valence of morphometric characteristics, specifically the values of the
ALMN, the MIC, and the mental foramen (MF) in the course of the
mandibular canal. The study also correlated these values with the gen-
der and age of the patients evaluated. The quantitative data were sub-
Jected to the Kolmogorov-Smirnov normality test, and cross-checks
with parametric data were subjected to the Student t-test or ANOVA/
Bonferroni, while non-parametric Mann-Whitney or Kruskal-Wallis/
Dunn tests were used for non-parametric data. Categorical data were
expressed as absolute and percentage frequency and compared using
Fisher’s exact test or Pearson’s chi-square test. The study evaluated
97 patients, with 61 (62.9%) females and 36 (37.1%) males. The mean
age of the patients was 52 + 12 years, with 17 (17.9%) patients falling
within the 20-40 age range, 51 (53.7%) within the 40-60 age range,
and 27 (28.4%) above the age of 60. The diameter of the mandibular
toramen (MF), the extensions of the mental foramen (MIC) and the
anterior longitudinal muscle (ALMN), and the bone height below and
above the MF were found to be similar on both sides. However, the
factors of gender and age were found to influence the height of bone
near the MF. Regardless of region, patients who lost more than three
teeth in the mandible exhibited a reduction in available bone height
below and above the MF.

Keywords: cone beam computed tomography; inferior alveolar nerve;
mental foramen; mandible; anatomical variation.
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1 INTRODUCTION

The inferior alveolar ner-
ve (IAN) runs bilaterally within
the mandibular canal (MC) until
it gives rise to its terminal bran-
ch. The mental nerve emerges
from the mental foramen (MF), a
bilateral structure located in the
anterior portion of the mandible.
The mental nerve is responsible
for the sensory innervation of
the skin of the chin, lower lip,
and vestibular gingiva of the an-
terior teeth of the lower dental
arch (Oliveira-Santos, et al., 2012;
Haas et al,, 2016).

The MF serves as an ana-
tomical reference for procedures
performed on the buccal aspect
of the mandibular body. Pre-
vious studies have demonstrated
that the location of the MF may
vary according to ethnicity. The-
refore, it 1s crucial to understand
the anatomical characteristics of
the local population with regard
to the position and morphology
of the MF (Jacobs et al., 2007).

The objective of this stu-
dy was to identify the MIC, the
general objective being the an-
terior loop of the mental nerve
(ALMN) and the MEF, and the
specifics being to evaluate their
anatomical variations and relate
these findings to gender, age, the
presence or absence of teeth in
the premolar and molar region
through CBCT evaluation. The
necessity for this study is eviden-
ced by the significance of precise
localization of these anatomical
variations in our population, whi-
ch is essential for the safe surgi-

cal manipulation of the anterior
mandibular region.

2 MATERIALS AND
METHODS

The study was observa-
tional, quantitative, and cros-
s-sectional. It utilized images
from an image bank of a private
clinic of reference in dental ima-
ging in Fortaleza, Ceard, Brazil,
which were performed from Ja-
nuary 2018 to September 2018.
Patients were referred for CBCT
for various clinical reasons, inclu-
ding third molar extraction and
implant planning, irrespective of
the research development.

All research procedures
were conducted in accordance
with the Declaration of Hel-
sinki and the Nuremberg Code,
in compliance with the Norms
of Research Involving Human
Beings (Res. CNS 466/12) of
the National Health Council, and
in adherence to the ethical stan-
dards and patients’ rights set for-
th in these documents.

A trustee agreement was
duly signed by the individual
responsible for the service (see
Annex 1).

This research was submit-
ted to Plataforma Brasil and was
reviewed by the Human Resear-
ch Ethics Committee of Centro
Christus,
ch assigned the CEP protocol
number 03063618.0.0000.5049
(ANNEX 2).

A comparison of mandibu-

Universitario whi-

lar canal wall thickness in patien-
ts aged 76 and 86 years revealed
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a statistically significant diffe-
rence (1.43+0.41 vs. 1.17+0.39,
respectively; p < 0.05). A total of
100 CT scans must be evaluated
to obtain a representative sample
that is consistent with the hypo-
thesis of this study, with a power
of 90% and a confidence level of
95% (Xie et al., 1997).

The data were tabulated
in Microsoft Excel and exported
to the Statistical Package for the
Social Sciences (SPSS) softwa-
re version 20.0 for Windows, in
which the analyses were perfor-
med adopting a 95% confidence
interval.

The quantitative data, whi-
ch were expressed as mean and
standard deviation, were submi-
tted to the Kolmogorov-Smirnov
normality test. The data were
subjected to statistical analysis
using Student’s t-test, ANOVA/
Bonferroni (parametric data),
Mann-Whitney, or Kruskal-Wal-
lis/Dunn (non-parametric data).
Categorical data were expres-
sed as absolute and percentage
frequency and compared using
Fisher’s exact or Pearson’s chi-s-
quare test.

CBCT images were analy-
zed using Blue Sky Plan version
8.39.4 software (Blue Sky Bio,
LLC, Grayslake, IL, USA). Prior
to commencing the analysis, the
investigator was instructed to
adjust the sagittal, coronal, and
axial reconstructions to ensu-
re that the occlusal plane was
parallel to the ground. Additio-
nally, the orientation line for the
panoramic reconstruction was to
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be marked to contour the entire
mandibular arch at the height of
the alveolar ridge or the cervical
level of the teeth. The parasagi-
ttal sections were evaluated at a
thickness of 0.25 mm. The axial,
coronal, sagittal, panoramic,
and parasagittal reconstructions

were subjected to analysis.

3 RESULTS

A total of 100 CT scans
of patients were analyzed, and
97 met the inclusion criteria.
The three subjects who were ex-
cluded from the study exhibited
distortions in image quality and
shape due to trauma or bone le-
sions in the study region, rende-
ring it impossible to measure the
data accurately. A total of’ 97 pa-
tients were included in this study,
with 61 (62.9%) females and 36
(87.1%) males. The mean age of
the patients was 52 + 12 years,
with 17 (17.9%) patients between
20 and 40 years, 51 (53.7%) be-
tween 40 and 60 years, and 27
(28.4%) over 60 years of age.

The mean foramen dia-
meter was 3.88 £ 0.95 mm, the
mean ALMN extension was
3.16 = 1.05 mm, the mean MIC
extension was 9.17 *+ 4.02 mm,
and the mean bone heights above
and below the foramen were 8.39
+ 4.15 mm and 12.8 + 1.67 mm,
respectively. There was no signi-
ficant difference between the ri-
ght and left sides.

Furthermore, tooth absen-
ce did not influence the diameter
of the MF, the ALMN, or the
MIC extension. However, pa-

tients with more than three too-
th losses exhibited lower heights
above (p < 0.001) and below (p
= 0.048) the foramen. The tooth
absences responsible for bone re-
duction above the foramen were
tound to be missing anterior tee-
th (p < 0.001), premolars (p <
0.001), and molars (p < 0.001).
The absence of anterior teeth
was the sole factor contributing
to the reduction in height below
the foramen (p=0.002), with no
significant influence of the ab-
sence of premolars (p=0.111)
and molars (p=0.827).

Of the imaging measure-
ments, only the height below the
foramen exhibited a correlation
with other measurements. Spe-
cifically, it was inversely corre-
lated with the foramen diameter
(p=0.048, r=-0.143) and directly
correlated with the height above
the foramen (p<0.001, r=0.248).

4 DISCUSSION

It is of paramount im-
portance to study the anatomy
and anatomical variations of
the ALMN and MIC in order
to perform successful surgery in
the anterior region of the man-
dible, or the region close to the
MF. The surgical site for the ins-
tallation of dental implants for
the treatment of total or partial
edentulism with implant-suppor-
ted prostheses in the mandible
is typically located between the
MFs.

The study by Benninger
et al. (2011) considered the pre-
sence of ALMN to be an ano-
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maly, rather than an anatomical
finding. The study by De Brito
et al. (2016) is in disagreement
with the present study, which re-
ported the presence of ALMN
and MIC in 25.9% of the sample.
When present, the ALMN and
MIC were found to be less than
Imm in size. Nevertheless, all
studies concur that meticulous
observation of these structures
is imperative for mandibular pro-
cedures in close proximity to the
MF.

In the present study, the
prevalence of ALMN ranged
from 18.6% to 23.7% of cases,
which 1s consistent with the
tfindings of Chen et al (2015),
Juan et al. (2016), and Hass et al.
(2016). However, the work of
Arzouman et al. (1993) yielded
prevalence findings of 56%, whi-
ch may be attributed to the fact
that this study evaluated a relati-
vely small number (n=25) of dry
skulls through panoramic views.

The tooth loss factor does
not affect the visualization or
measurement of the diameter of
the mandibular foramen (MF)
or the extensions of the mental
nerve canal (MIC) and the ante-
rior longitudinal muscle nerve
(ALMN). Regardless of geogra-
phical location, patients who have
lost more than three teeth in the
mandible have less available bone
height below and above the MF.
The loss of teeth in the anterior
region of the mandible has a di-
rect impact on the reduction of
available bone height below the
MF. The height of the bone be-
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low the MF is inversely related
to the diameter of the MF and
directly related to the height of
the alveolar bone above the MF.
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