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Abstract. The identification of the mental foramen is important for both diagnostic and clinical procedures. The
knowledge about its accurate location is significant in reducing complications that may occur during surgical and
endodontic treatments involving the mental area. The purpose of this study was to determine the position of mental
foramen in relation to the radiographic apex of the mandibular second premolar on panoramic radiographs. Two
hundred digital panoramic radiographs were analyzed in this study. Horizontal and vertical position of the mental
foramen was determined in relation to the two reference lines which passed through the apex of the mandibular
second premolar. The possible positions were: mesial below, mesial intersecting, mesial above, intersecting below,
centered, intersecting above, distal below, distal intersecting and distal above. Fifty percent of the panoramic
radiographs showed that the mental foramen position was mesial and below the radiographic apex of the second
premolar. Mesial and intersecting position was observed in 21% of the radiographs, centered in 13%, intersecting and
below in 8%, distal and below in 6%, while 2% of the radiographs showed distal and intersecting position of the
mental foramen. No statistically significant differences in the position and the symmetry of the mental foramen were
observed in relation to the gender and the side of the mandible. The most common position of the mental foramen was
mestial and below the radiographic apex of the mandibular second premolar. For an accurate assessment of the

location of the mental foramen, a preoperative radiological study with a panoramic radiograph is necessary.
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1. INTRODUCTION

The mental foramen is an important anatomical
structure which represents the termination of the
mental canal, and is located on the lateral surface of
the mandible. The mental nerve passes through the
mental foramen and supplies sensory innervation and
nutrition to the soft tissues of the chin, lower lip and
gingiva on the ipsilateral side of the mandible [1].
Visualization of the mental foramen on periapical
radiographs may be difficult because its position is
usually below the edge of the film. Panoramic
radiographs provide the ability to view the entire body
of mandible and allow more accurate localization of
mental foramen in both horizontal and vertical
dimension [2]. Studies reporting the radiographic
position of the mental foramen have been variable and
their results were different. Individual variation could
place the mental foramen anywhere from the apex of
the canine to the apex of the mesial root of the
mandibular first molar [3]. The identification of the

mental foramen location is important for both
diagnostic and clinical procedures. In the field of
endodontics, radiographic appearance of the mental
foramen may result in misdiagnosis of radiolucent
periapical lesion in the area of mandibular premolar
teeth [4]. Clinically, the mental nerve could be
traumatized during surgical procedures and overfilling
of the root canals resulting in paresthesia and
anesthesia [5].

The purpose of this study was to determine the
position of mental foramen in relation to the
radiographic apex of the mandibular second premolar
on panoramic radiographs.

2. MATERIAL AND METHOD

Two hundred digital panoramic radiographs of the
patients from the Clinic of Dentistry in Ni§ were
analyzed in this study. All of the radiographs were
taken using a digital Orthopantomograph (Carestream
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CS 9000), in position where the patients head was
tilted around 5° downward in relation to the Frankfort
plane. The study included the cases with all teeth
present from mandibular central incisor to the first
molar on the both sides of the mandible and with no
development anomalies of the jaws.

The radiographs were free from radiolucent or
radiopaque lesions in the lower arch and showed no
exposure or processing artefacts. The youngest patient
was 18-years-old and the oldest 62 years with a mean
of 31 years (108 males and 92 females).
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Figure 1. Horizontal and vertical line at the radiographic apex
of the left second premolar

Each radiograph was carefully analyzed in order to
observe the presence and accurate location of the left
and right mental foramen. According to Phillips et al.
[2], horizontal and vertical position of the mental
foramen was determined in relation to the two
reference lines that passed through the radiographic
apex of the tooth (Figure 1).

A horizontal line was parallel to the occlusal line at
the radiographic apex of the second premolar, while
the vertical line was perpendicular to the horizontal
line at the apex of the tooth. Horizontal position was
recorded as mesial, intersecting or distal to the vertical
line, while vertical position was recorded as above,
intersecting or below the horizontal line. The results
were analyzed in relation to the gender and the side of
the mandible.

Statistical analysis was carried out using y2 test. A p
value less than 0.05 was considered to be statistically
significant.

3. RESULTS

Seventy one percent of the cases showed the
location of the mental foramen between the first and
the second premolar. The most common position of the
mental foramen for both genders and both sides was
mesial and below the radiographic apex of the second
premolar (50%) (27.25% for males and 22.75% for
females; 26% for the left side and 24% for the right
side) (Figure 2). Mesial and intersecting position was
observed in 21% of the radiographs (9.5% for males
and 11.5% for females; 10% for the left side and 11% for
the right side), centered in 13% (7.25% for males and
5.75% for females; 5% for the left side and 8 % for the
right side), intersecting and below in 8% (5% for males
and 3% for females; 5% for the left side and 3% for the
right side), distal and below in 6% (3.5% for males and
2.5% for females; 3% for the left side and 3% for the
right side), while 2% of the radiographs showed distal
and intersecting position of the mental foramen (1.5%
for males and 0.5% for females; 1% for the left side and
1% for the right side) in relation to the radiographic
apex of the mandibular second premolar (Table 1). No
statistically significant difference was observed in
position of the mental foramen between males and
females (p>0.05) (Table 2) and between left and the
right side (p>0.05) (Table 3).

Table 1. The position of the mental foramen in relation to the gender and side

Male (108) Female (92) Total (200)
Position (n = 216) (n=184) (n = 400)
Left, n (%) Right, n (%) Left, n (%) Right, n (%) n (%)
Below 52 (13) 57 (14.25) 52 (13) 39 (9.75) 200 (50)
Mesial Intersecting 20 (5) 18 (4.5) 20 (5) 26 (6.5) 84 (21)
Above - - - - -
Below 14 (3.5) 6 (1.5) 6 (1.5) 6 (1.5) 32 (8)
Intersecting | Centered 12 (3) 17 (4.25) 8(2) 15 (3.75) 52 (13)
Above - - - - -
Below 6 (1.5) 8(2) 6 (1.5) 4 (1) 24 (6)
Distal Intersecting 4 (1) 2(0.5) - 2(0.5) 8(2)
Above - - - - -
Total 108 (27) 108 (27) 92 (23) 92 (23) 400 (100)
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Figure 2. The most common position of the mental foramen
(mesial and below)

Table 2. The position of the mental foramen
in relation to the gender

Total (n=400)

Position Male Female
n (%) n (%)
Below 109 (27.25) | 91(22.75)
Mesial Intersecting 38 (9.5) 46 (11.5)
Above - -
Below 20 (5) 12 (3)
Intersecting | Centered 29 (7.25) | 23(5.75)
Above - -
Below 14 (3.5) 10 (2.5)
Distal Intersecting 6 (1.5) 2(0.5)
Above - -

Table 3. The position of the mental foramen
in relation to the side

Total (n=400)

Position Left Right

n (%) n (%)

Below 104 (26) 96 (24)

Mesial Intersecting 40 (10) 44 (11)
Above - -

Below 20 (5) 12 (3)

Intersecting | Centered 20 (5) 32 (8)
Above - -

Below 12 (3) 12 (3)
Distal Intersecting 4 (1) 4 (1)
Above - -

The mental foramina were symmetrically located in
74% of the cases (Table 4). No statistically significant
differences were observed between males and females
in symmetry and asymmetry of the mental foramen
position (p>0.05).

Table 4. The symmetry of the mental foramen
in relation to the gender

Symmetrical | Asymmertical Total
Gender (%) n (%) (%)
Male 76 (38) 32 (16) 108 (54)
Female 72 (36) 20 (10) 92 (46)
Total 148 (74) 52 (26) 200 (100)

4. DISCUSSION

Many clinical procedures require an accurate
knowledge of the location and orientation of the mental
canal and its foramen [5]. Since there are no absolute
anatomical landmarks for reference, the foramen
cannot be clinically visualized or palpated [3]. From
clinical point of view, local anesthesia for dental
treatments and safety of surgical and endodontic
treatments require knowledge about position of the
mental foramen. It could also play role in interpreting
anatomical landmarks in forensics [6].

Since the mental foramen is one of the most
important landmarks of the mandible, determination
of its location, shape, size and distance from other
anatomic structures and adjacent roots has been
subject of many studies [6]. Two different approaches
to the study of mental foramina are available:
evaluation and statistical analysis of panoramic
radiographs of a large group of patients and
experimental procedures carried out on dry skulls [7].
The studies of Philips et al. [3,5], Igbigbi et al. [8] and
Singh et al. [9] used dry human mandibles for
detection of mental foramen. These studies had
advantage of having wire markers placed over the
center of the foramen, so the visualization of each
foramen was much easier. Other studies located the
mental foramen on periapical and panoramic
radiographs [2,4,10]. In the majority of cases where the
foramen could not be seen, its position was actually
below the edge of the periapical radiographic film. In
these cases vertical radiographs could not be possible
due to soft tissues on the floor of the mouth [3]. This
study used panoramic radiographs in analyzing the
position on mental foramen. The ability to view the
entire body of the mandible on panoramic radiograph
is a great help in locating the mental foramen due to
ability to follow the course of the inferior alveolar and
the mental canal which also aid the visualization of the
mental foramen. The horizontal position of the mental
foramen on the panoramic radiograph generally agrees
with the position reported on periapical radiographs
[2].

The results of this study showed that in most of
cases, mental foramen was located mesial and below
the radiographic apex of the second premolar. These
results agree with the reports of Philips et al. [2,3,5]
who found it between the apices of the two premolars
in 63 to 70% of the cases. Similar results were obtained
by Al-Shayyab et al. [11] and Babshet et al. [12] who
reported that the most common location of the mental
foramen was between the first and the second
premolar.

According to Ngeow et al. [4] the most common
position of the mental foramen, relative to the teeth in
their study, was in line with the second premolar for
both the right and left side. The second most common
location was between the first and the second
premolar. Singh et al. [9] also showed that the most
common position of the mental foramen was below the
apex of the second premolar. They have reported that
accessory mental foramen was present in 8 percent on
left side, and 5 percent on right side, while none of the
mandibles presented bilateral accessory mental
foramen. Chkoura and Wady [13] and Khojastepour et
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al. [6] reported that the most common position of the
mental foramen was below the apex of the second
premolar followed by the position between the first and
the second premolar. Philips et al. [2,3,5] have
determined that the mental foramen was located
directly below the crown of the second premolar in
majority of examined dry human mandibles.
Radiographic position was found mesial to the apex of
this tooth (71% of the cases). One reason for this mesial
shift may be due to the distal curvature of the root apex
of this tooth. Their analysis of the panoramic
radiographs showed the average position of the mental
foramen 0.13 mm mesial and 3 mm below the
radiographic apex of the second premolar.

Many studies have analyzed the mental foramen
position in different population groups and showed
that variations do exist [8,14]. Santini and Alayan [15]
compared position of the mental foramen in three
populations (Chinese, European and Indian) and found
that it was in line with the second premolar for Chinese
population and between the first and the second
premolar for European and Indian population. The
position between the first and the second premolar for
Indian population was confirmed by Babshet et al. [12]
and the same position was reported by Al-Shayyab et
al. [11] for Iraqi population. Chokura and Wady [13]
showed that the most common position of the foramen
in Moroccan population was below the apex of the
second premolar. The position below the second
premolar was also reported by Khojastepour et al. [6]
who have analyzed Iranian population. However, the
studies also examined males and females and
concluded that the location of the mental foramen is
not gender-dependent [1,16]. The results of this study
also showed that there was no statistically significant
difference in position of the mental foramen between
males and females and it was in accordance with the
literature data [6,11,12,13].

Overfilling of the root canals, near anatomical
structures such the nerves are, may cause a different
kinds of sensitive disturbances, which vary from
anesthesia, paresthesia, dysestesia and hypoesthesia
[10]. Berberoglu et al. [17] reported a case of four
months prolonged anesthesia of the mental nerve
caused by overextension of endodontic sealer near
mental foramina. In planning of oral implants, an
important aspect to consider is the localization of
anatomical landmarks in the area of the potential
implant since this determines its dimensions and the
axes [18-20]. Implant placement in the mandibular
premolar region is a complicated surgical procedure
due to potential inadvertent complications of
neurosensory alterations in the chin and lower lip that
are likely occur if mental foramen is not properly
identified and protected [6].

5. CONCLUSION

The most common position of the mental foramen
was mesial and below the radiographic apex of the
mandibular second premolar. For an accurate
assessment of location of mental foramen a
preoperative radiological study with panoramic
radiograph is necessary.
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