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Abstract

Objective: To determine the different possible locations, shapes, and numbers of AMF
(Accessory Mental Foramen), their incidence on the mandible bilaterally, and their
distance from the mental foramen (MF), since the foramina are surgically significant due
to the passage of mental nerve divisions through them, their position and location are
crucial to be understood by dental surgeons for nerve block, surgical interventions, and
prevention of nerve injury.

Methodology: A total of 96 mandibles out of 110 were measured bilaterally using
Digital Vernier Caliper to determine distance of AMF from the MF. Other parameters
were observed and analyzed using SPSS version 26, Paired T tests and Chi square test
were performed on various parameters.

Result: 22 AMFs were present in mandibles, with 36.36% AMFs on the right side, 9.09
% were found on the left side, and 54.54% bilaterally. Approximately 81.81% of the
mental foramina were oval in shape, while the remaining 18.18% were round. The AMF
was found posterior (27%) and inferior (27%) to the MF, whereas other findings included
AMF location anterosuperior (9%), anteroinferior (9%), posterosuperior (18%), and
posteroinferior (9%) to the alveolar crest. The distance of the AMF from the MF was
(6.05+£4.23 mm) on the right side and (3.60+2.88 mm) on the left side, with a statistically
significant difference (p = 0.013).

Conclusion: A recent study precisely measured various possible parameters related to
the AMF, including incidence, shape, and position with respect to various anatomical
landmarks. The information in this study will assist dental surgeons and
anaesthesiologists in surgical interventions, finding the correct position for local
anaesthesia, preventing damage to the neurovascular bundles, and preventing incomplete
anaesthesia.

Keywords: Mental Foramen, Accessory Mental Foramen, Mandible, Accessory Mental
Nerve, Premolar

Introduction

The mental foramen is situated on the anterolateral side of the mandible, extending
laterally and upward in a posterior direction. Any additional foramen besides the mental
foramen is referred to as an accessory mental foramen. Typically found below the first
molar tooth, both the mental and accessory mental foramina exhibit ethnic variations. !
Situated vertically in line with the supraorbital notch, the mental foramen is located
between the premolars and serves as an exit point for the mental nerve and vessels.? The
occurrence of an accessory mental foramen is not uncommon, with bilateral occurrence,
even multiple in number.> The occurrence of AMF is an important anatomical bony
variant. In most cases, these small openings are smaller than the MF and are situated
superiorly, inferiorly, laterally, or medially.* It is not uncommon to encounter Human
mandibles with multiple mental foramina (MF) on one side are not uncommon. In such
cases, typically only one is designated as the primary MF, while the others are categorised
as accessory mental foramina (AMF). The size and position of the AMF relative to the
MF and teeth of the mandible can vary, and its presence differs among various ethnic
populations.’
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The AMF is located in proximity to the mental foramen and is typically positioned posteriorly, has been studied by
Suman et al., who identified the nerves passing through the AMF originating as branches of the mental nerve,
responsible for innervating the mucous membrane and skin from the mouth corner to the lip area.® In the case of
anaesthetic injection via the mucous membrane, pain can also occur due to injury to the nerves passing through the
AMF.” Familiarity with the characteristics of MF and AMF, including their location, size, shape, position, and
occurrence, is critical for oral surgeons during nerve block procedures in lower jaw surgery. The AMF stems from the
division of the mental nerve before entering the MF, underscoring the significance of identifying its dimensions, shape,
and presence to prevent nerve injury during periapical interventions.® The identification of the accessory mental
foramen (AMF) can be done through various methods, including visual examination of dry skulls, radiographic
techniques (such as periapical and panoramic views), and computed tomography scans (CT or CBCT). Cone-beam
computed tomography (CBCT) offers a notable advantage over traditional radiography by providing detailed three-
dimensional (3D) images for a thorough anatomical assessment of the targeted area.’ The Localization of AMF in
mandibular radiographs is challenging because of its small size. Overlapping and deformation are common in
panoramic images of the mandible, influencing the misconception of key anatomic features. '°

The mental foramen (MF) serves as a crucial anatomical landmark for dental surgeons performing periodontal surgery
in the mental region of the mandible.!! The existence of an accessory mental foramen can lead to various challenges
during surgical procedures, such as open reduction of mandibular fractures, segmental orthognathic surgeries, and
implant placement. Prior verification of the presence of accessory mental foramina is crucial to avoid damage to the
accessory nerve and related complications.!> A Precise understanding of the variations in the mental foramen and
additional mental openings is essential for dental professionals undertaking procedures on the mandible, such as
implants, root canals, and orthognathic surgeries. This knowledge is vital for ensuring proper anaesthesia and
achieving positive surgical outcomes.>'> The accessory mental nerve is a significant anatomical feature in dentistry,
particularly crucial for procedures such as local anaesthesia, genioplasty, mandibular trauma rehabilitation, chin bone
harvesting, mandibular premolar root resection, and dental implant placement.'* Sensitivity, temperature, and tactile
stimulation within the affected region can be temporarily or irreversibly lost due to injury to this nerve.'>!¢ This study
aimed to provide important anatomical insights into the location, variations, and occurrence of accessory mental
foramina. This information is vital for dental surgeons and anaesthesiologists to prevent damage to the neurovascular
bundle during surgical interventions and nerve blocks.

Methodology

This cross-sectional, non-experimental study used a
convenience sampling technique to study the accessory
mental foramen (AMF). The current study involved the
examination of 110 dried adult human mandibles of
unspecified sex and age from the anatomical collection
at the Bone Museum of King Edward Medical
University, Lahore, Pakistan. The study was completed
over 4 weeks from March to 2025-April2025.

All mandibles with complete dentition, intact rami, and
alveolar crest were included in this study. Fourteen
mandibles were excluded because of excessive
raggedness and deformation. Mandibles showing clear
signs of disease, prior surgical interventions, or
traumatic injury were excluded.

Of the 110 mandibles, only 96 (right and left sides dealt
with separately in the results) were studied. The 96
mandibles provided 192 mandibular sides, which were
considered separate observational units for side-specific
analyses. AMF-related measurements and locations were
recorded independently on the right and left sides. The
occurrence of AMF and their shapes were observed. The
position and distance of the AMF in relation to the MF Figure 1: MF and AMF on the right side
were also examined ['71,
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Additionally, the position of the AMF with respect to the alveolar crest was documented. Measurements of the
accessory mental foramen (AMF) were taken using a digital Vernier caliper to assess their distance from the MF. SPSS
version 26 was used for statistical analysis in this research, where Paired T Tests were performed for paired
morphometric parameters of the mental foramen, and different shapes and locations of MF and AMF were analysed
using the chi-square test with a statistically significant P-value less than 0.05 was considered (P-value<0.05
=significant).

Results

We observed a total of 96 mandibles, which means 192 individual sides (right and left), in which 22 AMF were
present. Among the 22 AMFs, 36.36% (8) AMFs were present on the right side, 9.09 % (2) were found on the left
side, and 6 mandibles 54.54% (12) bilaterally [Table 1]. Shape observation showed that approximately 81.81% of
AMF were oval in shape, while the remaining 18.18% were round [Table 2].In approximately 54.54% of cases, AMF
was located below the 2" premolar tooth, observed on both sides. The second most common position was below the
1% Premolar tooth (18.18%) and below the 1% Molar tooth (18.18%), observed bilaterally. Finally, in approximately
9.09% of cases, AMF was located below the 2" Molar tooth on both sides [Table 3]. The AMF was found posterior
(27%) and inferior (27%) to the MF, whereas other findings included AMF location anterosuperiorly (9%),
anteroinferiorly (9%), posterosuperiorly (18%), and posteroinferiorly (9%) to the alveolar crest [Table 4]. The
distance of the AMF from the MF was (6.05 £+ 4.23 mm) on the right side and (3.60+2.88) on the left side, with a
statistically significant difference (p = 0.013) [Table 2]. The corresponding 95% confidence interval was reported to
quantify the precision of the estimated mean difference.

Table 1: Accessory Mental Foramina in the Mandible
% of AMF on Right side of % of AMF on left side of % of AMF on Bilateral % of total no. of AMF out of 192

Mandible Mandible sides of Mandible sides (96 mandibles)
8 2 12 (6 mandibles) 22
(36.36%) (9.09%) (54.54%) (11.45%)

Table 2: Shape and Distance of AMF from MF (in mm)

Shape of AMF Distance from MF (in mm)

Side  Round Oval Total Chi- P. Value Side Right Left P

squa Value
re

Test

Right 4 10 14 Min-Max 1.55-12.10 1.2-8.1

(18.18%)  (45.45%)  (63.63%)
Left 0 8 8 2594 <0.001 “MeantSD  6.05+4.23 3.60+288 0.013
(0.0%) (36.36%)  (36.36%) mm mm

*P value <.01is statistically significant

Table 3: Position of AMF with reference to Alveolar border

Side Below 1% Below 2md Below 1% Below Total Chi- P
Premolar Tooth Premolar Tooth Molar 2"molar square Value
Tooth Tooth Test
Right 4 6 2 2 14
(18.18%) (27.27%) (9.09%) (9.09%) (63.63%) 141.56 <0.001
Left 0 6 2 0 8
(0.00%) (27.27%) (9.09%) (0.00%) (36.36%)
Total 4 12 4 2 22 -
(18.18%) (54.54%) (18.18%) (9.09%) (100%) -

*P value <.01is statistically significant
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Table 4: Position of AMF with respect to MF

Side Anterio- Anterio- Posterior Posterior- Posterior- Inferior Total Chi- P Value
Superiorly Inferiorly Superiorly Inferiorly square
Test
Right 2 2 4 4 2 0 14
(9.09%) (9.09%) (18.18%) (18.18%) (9.09%) (0.00%) (63.63%) 94.65 <0.001
Left 0 0 2 0 0 6 8
(0.00%) (0.00%) (9.09%) (0.00%) (0.00%) (27.27%) (36.36%)
Total 2 2 6 4 2 6 22
(9.09%) (9.09%) (27.27%) (18.18%) (9.09%) (27.27%) (100%)

*P value <.0lis statistically significant

Discussion

Different studies have been conducted on the accessory mental foramen morphology and morphometry in several
racial and ethnic groups, investigating different key features. We compared our findings with those of previous
studies to assess similarities and differences.

Multiple studies conducted in different regions of India showed percentages of occurrence of AMF (5.55%) K
Udhaya et a,1? (13%) Estudio de la Posicion et al.,® (3.33%) S. Gupta et al,'” and (22%) Singh et al.'® while Ismail
et al. found gender-based differences prevailing in males among Erbil population.'® These variations may be due to
population diversity and errors in data collection and analysis. Kalender et al. 2° and J Muinelo-Lorenzo et al.'*
populations showed similar results.

The mean distance between MF and AMF is given in [Table 2], ranging from 1.55 to 12.10 mm on the right side and
1.2 to 8.1 mm on the left side. Thomaidi et al. '3 examined the mean distance of AMF from MF (4.12 + 2.15 mm),
ranging from 3.2 to 17.72 mm. In the Saudi population,?' the mean distance between the MF and AMF was 3.3+0.55
mm, ranging from 2.32 to 5.00 mm. The mean distance between the MF and AMF was 4.67 mm in Brazilian
individuals.?

According to this study, oval-shaped AMF (81.81%) were most common, whereas 18.18% were round [Table 2].
Most AMF were oval in shape in the Zambian population,® and 75% of the AMF in the Nepali population were
oval-shaped, as reported by Tiwari et al.'? In studies by Thomaidi et al.,'> 55.6% round and 44.4% oval AMF were
present. The shape of the AMF may differ among various ethnic groups. The present study found that the most
common position of the AMF with respect to the alveolar crest was below the 2™ premolar (54.54%) [Table 3],
followed by below the 1% premolar on the right side (18.18 %) and below the 1% molar on both sides (18.18 %). Sing
et al. 8 examined the AMF below 15 molar. In the literature, the Position of AMF with respect to the alveolar crest
has not been studied properly; only a few researchers have examined it. Our studies continue to show similarity to
the Chinese population, where AMF was prevalent below the 2™ premolar teeth.?* In the Turkish population, the
AMEF is usually inferior or posteroinferior to the MF.!® Most commonly, the AMF was found posteroinferiorly to the
MEF, as described by Aytugar et al.,?* (35%) and Coban et al.?® Our findings also showed a resemblance to this, with
27.27% of AMF examined posterior to the MF and 27.27 % examined inferior to the MF [Table 4],

To the best of our knowledge, this is the first study in Pakistan in which all the parameters of AMF and its clinical
significance have been discussed. The limitations of this study include the inability to fully examine heterogeneity
due to ethnic differences and the lack of gender-based data. The examination of rare anatomical variants may be
subject to reporting bias?’. Age and sex/gender information were not available for the dried mandibles in the
institutional collection; therefore, these variables were not analysed or imputed. This limits the assessment of
demographic differences and is acknowledged as a limitation of this study.

Conclusions

A recent study precisely measured various possible morphometric parameters and morphological characteristics
related to the accessory mental foramen, evaluated the variation in the incidence of the AMF with respect to the MF,
alveolar crest, and distance between the MF and AMF. The findings of this study will contribute to dental surgeons
and anaesthesiologists in surgical interventions, finding the correct position for local anaesthesia, and preventing
damage to the neurovascular bundle, such as the mental nerve and accessory mental nerve, and incomplete
anaesthesia.
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