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ABSTRACT
Background: This study aimed at documenting information on
the horizontal and vertical locations of mental foramen (MF)
in a panoramic radiograph. We have also analyzed its presence and symmetry in the adult and pediatric population. Our
research findings can be used as reference material by the
dental practitioners of Western India while performing clinical
procedures that involve MF.
Materials and Methods: A total of 104 panoramic radiographs
were evaluated, of which 98 were adults and 6 were pediatric
patients. Each radiograph was traced to record the horizontal
locations as well as symmetry. t-test was employed for statistical analysis.
Results: The most common appearance of MF was below
the apex of the second premolar in adults and at the apex of
the first premolar as well as between the apices of the first
and second premolar for the pediatric population. The number
of MF present was significantly higher below the apex of the
second premolar in adults (P < 0.01). There was no statistical
significant difference between the symmetry of the MF, and the
adults and pediatric population demonstrated symmetry with
regard to the location of the foramen (P > 0.01).
Conclusions: Determining the positional variation and symmetry of MF is important for isolation of mental nerves and
vessels when administering local anesthesia and performing
surgeries. We, therefore, stress the importance of accurate
radiographic identification of MF and interpretation.
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INTRODUCTION
Mental foramen (MF) is one of the most important and
studied foramina of the mandible.[1,2] The mandibular
foramen is an opening seen on the medial (internal)
aspect of the mandible which leads into a funnel-like
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mandibular canal that opens at the MF on the anterolateral surface of the mandible.[2] The mandibular nerve
passes through this canal, travels obliquely forward,
and takes a turn from the incisal region to reach the MF
and exit as inferior alveolar nerve and vessels.[2] It is
this inferior alveolar nerve that branches into the mental nerve which would provide sensory innervation the
skin of the chin, the gingiva, and mucosa in the region of
anterior teeth and lower lip.[2] It is of paramount importance that the surgeons know of the positioning of the
MF, especially surgical procedures such as impacted
tooth removal, apicoectomy, osteotomies, excision of
tumors, or enucleation of cysts and for nerve blocks.[1]
Conducting these procedures without any knowledge
about the positioning of the MF can injure the mental
nerve or even compress it causing loss of sensory innervation. Even during implant placement, it is critical to
know the presence of any anterior loop of the mental
nerve mesial to its foramen, to prevent nerve injury or
even paralysis.[2] The best way to detect the location of
MF in through panoramic radiographs over computed
tomography scans as there is lesser exposure to the
patients.[1,3]
From the number of studies that have been conducted for the positoning of MF all round the world,
it has been inferred that the location of the MF differs
with different ethnic groups, with gender, and within
the population of the same ethnic group.[3-6] There are
various positions under which the location of the MF
can be classified such as at the apex of the first pemolar, between the apices of the first and the second premolar, at the apex of the second premolar, between the
apices of the second premolar and first molar, and on
the mesial aspect of the first molar. A study was conducted among Turkish population by Gungor et al.[7,8]
to investigate the most common position of the MF, in
which they reported that the most common position of
the MF was between the first and the second premolar
(71.5%). In addition, 90.4% of patients showed a symmetry with respect to the position on the left and right side
of the mandible. A similar study was conducted among
the Saudi population by Kamran Bokhari et al.[9] with
a sample size of 900 OPGs, whereby the most common
MF position concluded was between the two premolars
on both the sides of the mandible (72%).
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Aims and Objectives

Exclusion Criteria

The aim and objectives of this study are as follows:
i. To assess the positioning of the MF most frequently
seen within Indian population along the horizontal
axis through panoramic radiographs.
ii. To analogize the positioning of the MF on both the
sides of the mandible.
iii. To place the emphasis on the difference in the position of the MF between adult and pediatric patients.

The following criteria were excluded from the study:
• Complete clarity orthopantomograms were studied
and not the ones with defects
• Patients who have undergone any osteotomy or
other surgical procedures
• Patients having pathologies in the remolar region
(may be benign or malignant) such as granuloma’s,
cysts, and tumors
• Orthodontic patients
• Patients showing crowding of teeth in the premolar
region.
Statistical analysis: The data was coded and entered
into Microsoft Excel spreadsheet. Analysis was done
using SPSS version 15 (SPSS Inc. Chicago, IL, USA)
Windows software program. Descriptive statistics were
calculated. Statistical tests applied were Independent
t-test, paired t-test and McNemar test. Level of significance and confidence level were set at 5% and 95%,
respectively.

MATERIALS AND METHODS
This study was conducted at a private dental clinic in
the metropolitan city of Mumbai which has a uniform
mix of the Indian population. This was a retrospective
study that was carried out to analyze the most common position of the MF among Indians. Our sample
size consists of a 104 orthopantomographs, of which
98 were adult patients and 6 were pediatric patients.
Not only was the position of the MF recorded but also
its symmetry on both sides. After the evaluation of 104
OPGs, t-test was employed to decode the data which
were then inserted into an Excel sheet and analyzed
with SPSS. These samples were taken ethically and
with the full consent of the private practitioner for this
study.
The position of the MF is classified under two
categories:
A. Along the horizontal axis:
• Below the apex of the first premolar
• Between the apices of the first and second
premolar
• Below the apex of the second premolar
• Between the apices of the second premolar and
first molar
• On the mesial aspect of the first molar.
The result retrieved after having studied the 104
panoramic radiographs was inserted into diagrammatic
graphs for easy visualization and understanding. The
results of this study were reviewed and assessed by two
other investigators.

Inclusion Criteria
The following criteria were included in the study:
• 98 adult patients and 6 pediatric patients
• None of the patients had any significant deformity
or pathology
• Patient with a full set of teeth was chosen that had
not gone under orthodontic treatment
• New OPGs of the patients were chosen and not their
old OPGs.

RESULTS
This study was conducted to study 104 orthopantomograms to find the most frequent position of the MF
among Indian population. Of these 104 OPGs, 6 were
pediatric patients and the rest were adult patients.
These OPGs were studied even to find the symmetry of
the foramens on both the lateral sides of the mandible.
On assessing all the 104 OPGs for the location of the
MF on both the sides, it was inferred that the most common location of the MF was below the apex of the second premolar [Figures 1 and 2]. The rest of the findings
are as follows:
• 36.5% - below the apex of the second premolar
• 30.8% - between the apices of the first and second
premolar
• 17.3% - below the apex of the first premolar
• 12.5% - between the apices of the second premolar
and the first molar
• 2.9% - on the mesial aspect of the first molar.
Based on the symmetry:
• 56.7% - symmetrical on the left and right side
• 43.3 - no symmetry seen on the left and right side of
the mandible.

DISCUSSION
MF is one of the important foramens of the mandible
primarily because the inferior alveolar nerve and vessels
exit it on the lateral aspect of the mandible and give rise
to the mental nerve which provides sensory innervation
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Figure 1: Location of the position of the mental foramen

Figure 2: Assessment of the symmetry of the mandibular foramen
in adult and paediatric patients

to the skin of the chin, gingiva over the mandibular,
anteriors, and the lower lip.[10-13] Hence, it is of prime
importance for the surgeons to be aware of where the
MF is located in a given patient, especially during nerve
blocks and mainly during osteotomy, and other surgeries to prevent injuring of the mental nerve and prevent
it from compressing during implant procedures.[2,4,14]
Even periodontal surgeries such as flap surgeries in that
region have to be done with exacting precision so as to
prevent damaging the nerve.
Damage to the neurovascular bundle exiting from
the MF (mental neuropathy) can lead to a number of
neurological problems such as neurotmesis or neuropraxia and even the “numb chin sign.”[15] Usually, the
location of the MF is toward the lower border of the
mandible in childhood and rises up halfway through
the mandible as the age increases. It is important to
know the anatomy of the foramen because it appears
as a round radiolucency near the apical region of the
mandibular premolars, which could be mistaken for a
periapical lesion. However, it has been concluded that
the most common position of the MF is between the two
premolars, in accordance to the majority of the studies
that have been published.[16-20]
During the evaluation of the orthopantomograms,
the MF did not appear identical in all the patients. We
came across certain OPGs where the foramen appeared
distinct and in continuation with the mandibular canal,

Positions of MF in a subpopulation

where the inferior alveolar canal could be easily traced.
Few OPGs showed distinct foramen; however, they
were a little away from the mandibular canal. Certain
OPGs did not have a clear border, making it difficult to
mark the foramen and identify its shape and size. There
were certain OPGs in which the MF was not distinguishable at all; however, we refrained from including
those OPGs into the sample, whereas in contrast, certain
OPGs showed multiple radiolucencies in which case the
radiolucency closest to the mandibular canal was taken
into consideration.
Sometimes, even a minor mistake in the endodontic
treatment in the premolar region can cause untoward
inflammatory, physical, and chemical injury to the nerve
bundle, without the knowledge of its exact position.
Hence, to prevent further complications, it is important
for dentists to know the location of the MF. In case the
exact location of the person cannot be determined due
to certain reasons, such studies help them to know the
most common position in their particular population.
A study carried out in Saudi population reported
thatthe most common position of the MF is near the
apex of the second premolar, even studies conducted
by Igbigbi and Lebona[21] in Malawians and Mbajiorgu
et al.[22] among Zimbabweans mandibles reported that
the most common position of the MF is near the apex of
the second premolar followed by second most common
position being between the second premolar and first
molar. Santini and Land[23] studied the British population, whereas Green et al.[24] studied Chinese mandibles
and they reported the most common position for the MF
to be between the first and second premolars.
We, thus, infer from the above results from various
ethnicities and populations that the most common position of the MF among the population of metropolitan
Mumbai is similar to the Malawian and Zimbabwean
population (i.e., below the apex of the second premolar),
followed by the second most common position being
between the first and the second premolars.

CONCLUSIONS
Hence, after assessing these panoramic radiographs,
we conclude that the MF is most frequently located
below the apex of the second premolar and must hence
be taken into consideration during implant placement
procedures.
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