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Abstract

Aim: Knowledge of the mental foramen (MF) and accessory mental foramen (AMF) is crucial for preventing complications such as paresthesia,
bleeding, and anesthesia failure during dental implant placement and surgical procedures. This study aimed to analyze the morphometric
measurements of the MF and AMF, as well as the prevalence and location of the AMF in detail.

Methods: In this study, multi-detector computed tomography (MDCT) images of 350 patients (700 mandibles) were retrospectively examined.
Measurements included the heights, widths, and distances between the MF and AMF. The positions of the AMF relative to the teeth and MF
were also examined.

Results: A total of 16 AMFs were detected in 15 patients (one bilateral), with a prevalence of 2.29%. The height and width of the MF were
statistically significantly greater in men than in women (p<0.05). The mean AMF height was 1.23+0.40 mm, the width was 1.51+0.45 mm, and
the AMF-MF distance was 2.39:+2.08 mm. AMFs were most commonly located between the first and second premolar teeth (37.50%). The most
common locations relative to the MF were infero-posterior (31.25%) and supero-anterior (31.25%).

Conclusion: Although AMF prevalence is low (2.29%), it is clinically significant due to its relationship with neurovascular structures. The
notable frequency of superior-anterior locations, in particular, requires attention in implant and maxillofacial surgical planning. Therefore, the
use of three-dimensional (3D) imaging methods prior to surgery may help reduce the risk of complications.
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Introduction

The mental foramen (MF) is an important anatomical structure
located on both sides of the mandible through which the inferior
alveolar nerve and vessels exit the mandible. This structure provides
sensory innervation to the lower lip, chin skin, buccal mucosa, and
gums.'? The location and morphometric characteristics of the MF are
critically important in dental implant surgery, endodontic treatments,
orthognathic surgery, and neurovascular block applications.>*

Smaller accessory openings may sometimes be found around the
MF; these are called accessory mental foramen (AMF). The AMF
may contain accessory nerve fibers originating from branches of
the mandibular canal, and this can lead to surgical complications
such as failure of local anesthesia, bleeding, neuropathic pain, or
paresthesia.>® Therefore, the presence and location of the AMF
must be accurately determined prior to any intervention, as this is
of vital importance in surgical planning.”®

The prevalence of AMF varies considerably depending on the
imaging method used and the population studied; rates ranging
from 2% to 30% have been reported in the literature.>°
Conventional two-dimensional (2D) imaging methods (panoramic
and periapical radiography) cannot reflect all of these small
structures, whereas high-resolution multidetector computed
tomography (MDCT) and cone beam computed tomography (CBCT)
enable three-dimensional evaluation and are considered more
reliable methods for AMF detection.”'"'2

The AMF is generally located in the postero-inferior region of the
MF, although it has been reported that in some individuals it may be
superior, medial, or anterior.28'® Furthermore, the diameter of the
AMF is usually smaller than that of the MF, and the diameter ratio
between the two structures has been reported to be approximately
0.4.2° This morphometric diversity highlights both inter-population
anatomical differences and the surgical significance of individual
variations.

This study aims to evaluate the morphometric and topographic
characteristics of the mental and accessory mental foramen using
a computed tomography-based analysis method and to provide
anatomical references that will contribute to a better understanding
of clinical risk areas for the prevention of neurovascular
complications in maxillofacial surgery, dental implantology, and
anesthesia applications based on the findings obtained.

Materials and Methods

This study was designed as a retrospective descriptive study. A
total of 414 maxillofacial computed tomography (CT) images
from May 2024 to June 2025 were reviewed from the Department
of Radiology’s Picture Archiving and Communication Systems
(PACS) archive. All images were obtained using a multi-detector
CT scanner (Siemens Somatom Flash, Erlangen, Germany). The
scanning parameters were 120 kV, 160 mA, a rotation time of 0.5 s,
collimation of 64x0.625 mm, and a field of view (FOV) of 220 mm.
A total of 64 patients with mandibular trauma, pathology, missing
teeth in the relevant area, a history of surgical intervention, or
image artifacts were excluded from the evaluation. The CT images
of 350 patients (175 women, 175 men) aged 18-70 years included
in the study were examined in three dimensions (3D) using the
SyngoVia workstation (Siemens, Germany).

In the obtained 3D images, the heights (short axis), widths (long
axis), and distances between the ellipsoid-shaped MF and AMF
were measured and recorded (Figure 1). Additionally, the positions
of the AMF relative to the MF and teeth were recorded separately
(Figure 2). The images were measured twice by an anatomist
accompanied by an experienced radiologist, and the average
values were recorded.

Figure 1. Left lateral view of the mandible. Height (yellow) and width
(red) of the accessory mental foramen; Height (white) and width (blue)
of the mental foramen; Inter-foraminal distance (black).
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Figure 2. Location of the accessory mental foramen in relation to
the mental foramen (left) and teeth (right). Yellow solid line: Occlusal
plane. S-A = Supero-anterior; S = Superior; S-P = Supero-posterior;
P = Posterior; I-P = Infero-posterior; | = Inferior; I-A = Infero-anterior;
A = Anterior; Pm = Premolar; M = Molar

Ethical Approval

This study was approved by the Ethics Committee of Selcuk
University Non-Interventional Clinical Research (Date: 29.07.2025,
Decision No: 2025/459).

Statistical Analysis

The data obtained were analyzed using SPSS 25.0 for Windows (IBM,
Chicago, IL). The Shapiro-Wilk test results for continuous variables
and the skewness and kurtosis values indicated that the data were
normally distributed. The comparison of genders was performed
using the Independent Samples t-Test, and the comparison of the
right and left sides was performed using the Paired Samples t-Test.
A p-value <0.05 was considered statistically significant in the tests.

Reporting Guidelines
The study was reported in accordance with STROBE guideline.

Results

The mandibles of 350 patients with a mean age of 31.88+11.77
were evaluated bilaterally (700 sides). A total of 16 (2.29%)
AMFs were detected in 7 males and 8 females, one of whom had
bilateral involvement. The age difference between genders was
not significant (p>0.05). The height and width of the MF were
significantly larger in males than in females (p<0.05). Due to the
insufficient number of AMFs, no comparison could be made, and the
descriptive statistical results are presented in Table 1. The height
of the MF was 3.27+0.61 mm on the right and 3.22+0.70 mm on
the left (p=0.137); the width was 3.16+0.80 mm on the right and
3.18+0.85 mm on the left, and the difference between them was
not statistically significant (p=0.764).
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AMFs were located between the first and second premolar teeth,
with a maximum of 6, and were positioned at the infero-posterior
and supero-anterior aspects of the MF. No AMFs were observed on
the first molar tooth and its lateral aspect (Table 2).

Discussion

In our study, the prevalence of AMF was 2.29%, at the lower end
of the wide range of 1.8% to 30% reported in the literature across
different populations.’ Another example of the lower limit is found
in CBCT studies conducted in Brazilian and Korean populations,
which reported prevalence rates of 3% and 1.8%, respectively.*'®
Other large-scale studies conducted in the Turkish population
using CBCT have mostly reported higher prevalence rates. These
studies detected AMF at rates of 11.9%, 12.23%, and 13%.5°'
Another study using MDCT detected AMF at a rate of 11%.'® The
prevalence in our study is quite low compared with other studies
in the Turkish population, which may be due to ethnic differences
across population subgroups or variability in imaging/evaluation
protocols. Furthermore, bilateral AMF was observed in only one
patient (0.29%), and the prevalence of this rare condition has been
reported in the literature to range from 0.59% to 3%.%%

The average diameters of the detected AMFs generally ranged
from 0.8 mm to 1.74 mm, consistent with the literature.?® In our
study, MF height and width were found to be significantly larger in
males than in females (p<0.05). This result is consistent with the
generally larger mandibular dimensions in males.>®'” Many studies
in the literature also report that MF measurements are statistically
higher in males®'® Although the difference between genders is
statistically significant, the average difference of 0.3 mm may
limit its clinical significance. However, these gender differences
can be considered as an additional radiographic method for gender
determination in forensic dentistry. Furthermore, the absence of a
significant difference in MF height and width between the right
and left sides supports the tendency for bilateral symmetry.

The position of the AMF relative to the MF is one of the most
critical parameters in surgical planning.® In our study, AMFs
were most commonly found in the postero-inferior (31.25%) and

supero-anterior (31.25%) positions. The literature also reports
that the most common position of AMF relative to MF is postero-
inferior.81® For example, in the Turkish population, it has been
reported that AMFs are most frequently located in the postero-
inferior position at 35% and 35.5%.%° The AMF detected in the
supero-anterior position in our study (31.25%) indicates that these
accessory canals should not be overlooked, especially in surgical
procedures around the MF, such as implant placement or root-end
resection. AMFs in the superior position may increase the risk of
injury to neurovascular bundles during flap elevation.'

When examining the location of AMF relative to the teeth, it most
frequently occurred between the first and second premolar teeth
(37.50%). This finding is consistent with other studies indicating
that AMF is frequently located between premolar teeth.?

The average distance between the AMF and MF was measured as
2.39 + 2.08 mm in this study. This value is close to the reported
distance of 2.3 mm and falls within the lower range of wider
average distances reported in other studies, such as 3.15 mm
and 7.83 mm.?®9 The literature reports that this distance varies
between 0.64 and 19.55 mm.®

Traditional two-dimensional (2D) radiographs are inadequate
for showing anatomical variations of the maxillary sinus due to
overlapping and magnification effects. In contrast, CBCT and MDCT
enable three-dimensional (3D) and high-resolution evaluation of
bone structures in the maxillofacial region, allowing for accurate
detection of variations such as AMF.2*8° The literature reports that
reliable results are obtained thanks to the high resolution of MDCT,
and some researchers have suggested that it may be superior to
CBCT for detecting AMF."’

Limitations

The main limitation of our study examining AMF on the mandible
is that we were unable to support our findings with clinical results.
A prospective study in which researchers investigate complications
associated with the presence of AMF during anesthesia, dental
implant placement, and surgery could help overcome this limitation.

Table 1. Descriptive statistics results for age, MF, and AMF, and comparison by gender (mm)

Male Female

n Min Max Mean + SD n Mean + SD Mean+SD P
Age 700 18.00 70.00 31.88+11.76 350 31.02 + 1095 3274 + 12.47 0.053
MF high 700 1.60 5.90 325 +0.65 350 3.40 + 0.66 3.09 + 0.61 <0.001*
MF width 700 1.40 6.50 317 +£0.82 350 3.34 +0.88 3.00 + 0.72 <0.001*
AMF high 16 0.80 2.30 1.23 +0.40 8 1.40 + 0.47 1.05 +0.24 NA
AMF width 16 1.00 2.50 1.51 + 0.45 8 1.74 + 0.49 1.29 + 0.28 NA
AMF-MF distance 16 1.00 820 2.39 +2.08 8 2.63 +2.44 2.16 +1.80 NA

*Statistically significant (p<0.05), Independent Samples t-test; MF = Mental Foramen; AMF = Accessory Mental Foramen; SD = Standart
Deviation; NA = Not Applicable.

Table 2. The position of the accessory mental foramen relative to the mental foramen and teeth

Position to MF % Position to teeth %

n n

Supero-posterior 2 12.50 Medial of the premolar | 3 18.75
Posterior 1 6.25 Premolar | 3 18.75
Infero-posterior 5 31.25 Premolar I-1I 6 37.50
Anterior 3 18.75 Premolar |l 3 18.75
Supero-anterior 5 31.25 Premolar Il-molar | 1 6.25

Total (n = 16-%100) 16 100 16 100
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Conclusion

Although AMF prevalence is low (2.29%), it has the potential to
cause local anesthesia failure or surgical complications (bleeding,
paresthesia) due to its function as a branching pathway for
related neurovascular structures. The finding that mandibular
measurements are significantly larger in males confirms the
effect of gender on anatomical morphology. The observation of
AMF particularly in the supero-anterior position emphasizes the
importance of surgeons carefully evaluating these variations using
three-dimensional (3D) imaging methods (MDCT/CBCT) before
surgery. These data may contribute to safe surgical planning
that reduces the risk of complications in dental implantology and
maxillofacial surgery applications, as well as to the standardization
of future morphometric studies.
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