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Purpose: Mental foramen (MF) is defined as the gap generally located between the first and second
premolars on the outer surface of the mandible. The well-defined MF location has been considered to
be extremely important for dental procedures. Thus, this study primarily aims to identify the MF location among the Turkish population based on gender using cone beam computed tomography (CBCT).
Methods: In this study, sagittal, axial, and coronal CBCT images of 200 patients (120 males, 80 females)
were retrospectively scanned, and the MF locations of the teeth were separately evaluated for the right
and left mandible.
Results: As per the examined images, it was determined that the prevalence of MF between the first
and second premolar teeth (right mandible: 47%, left mandibular: 52.5%, female: 49.4%, male 50%) is
higher compared to other locations.
Conclusion: This CBCT study enabled the identification of the MF location for the Turkish population.
This data can contribute to dental procedure applications, such as mental nerve anesthesia, endodontics, and implantology.
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Introduction
The mental foramen (MF) is known to enable the mandibular nerve alveolar branch to protrude from the
mandibular body. The alveolar nerve is called the mental nerve after leaving this foramen (1). This nerve then
supplies sensation to the teeth after the foramen, lower
lip, and gum in the buccal mucosa (2); however, it is reported that the location of MF varies between different
races (1–4). The correct identification of the MF loca-

tion is important both for diagnostic and clinical procedures (4). The MF might cause an incorrect diagnosis of
a radiolucent lesion on the apical region of mandibular
premolars (5).
Anatomic variations of MF can be identified through clinical applications and radiographic methods (6–8). Conventional radiographic techniques reduce the 3D structure
into a 2D plane. Magnification in the image and anatomic
structure superposition can pose a challenge to interpreting this image (7,8). Additionally, increased bone density
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could pose a challenge in the identification of MF in conventional radiography. Therefore, cone beam computed
tomography (CBCT), which enables the 3D imaging of
anatomic structures, was used (8–10).
In this study, CBCT images were evaluated to assess the
MF location in a Turkish population in relation to gender.

Materials and Methods
This study was initiated with the protocol no of 2021-28
after the approval of Dicle University, Faculty of Dentistry Ethical Board. In this study, data obtained from the
CBCT of 200 patients (120 males, 80 females) from the
last 2 years were retrospectively examined. Patients with
any bone disease, skeleton asymmetry, or trauma were
not included in this study. The nine-inch perspective was
used for the CBCT images. The voxel thickness was 0.3
mm and isotropic. The axial images were exported in the
DICOM file format and evaluated with iCATVision software.
The relationship between the MF location and the long
axis of the teeth was assessed in the axial, sagittal, and coronal sections. According to the location, the scoring was as
follows: I- in front of the first premolar, II- in line with first
premolar tooth, III- between the first and second premolar
teeth, IV- in line with the second premolar tooth, V- between the second premolar and first molar, and VI- in line
with the first molar (Fig. 1).

Fig. 1.

Statistical Analysis
Relationships between MF and teeth were analyzed using Pearson’s chi-square test. All statistical analyses were
performed using SPSS version 20.0 software (IBM Corp.
Armonk, NY, USA), and α = 0.05 was considered to be
statistically significant.

Results
Relation I and relation VI were not observed in both the
right and left mandible (0%). The other relations were
found on the right to be as follows: II, 2.5% and III, 47%
and IV, 35.5% and V, 15%. The other relations found on
the left mandible were as follows: II, 5.5%; III, 52.5%; IV,
31.5%; and V, 10.5% (Table 1).
When the results were evaluated for the 2 halves of the
mandible regardless of location according to gender,
relation I and relation VI were not observed in both
males and females (0%). The other relations found for
males were as follows: II, 5%; III, 50%; IV, 32.5%; and
V, 12.5%. The other relations found for females were
as follows: II, 2.5%; III, 49.4%; IV, 35%; and V, 13.1%
(Table 1).

Discussion
In clinical applications, it is extremely important to determine the location of the MF to apply a safe treatment
without causing any mental nerve injuries during oral surgical operations. Additionally, a good assessment of the

Determining mental foramen location using cross-sectional images.

89

Kaya et al. Determination of mental foramen location

Table 1.

Frequency and percentages of relationship between mental foramen and teeth depending on location and gender

		

I

II

III

IV

V

VI

Test Statistics

p

Location								
0.177
Right [n = 200 (%)]
0 (0)
5 (2.5)
94 (47)
71 (35.5)
30 (15)
0 (0)
4.924a
Left [n = 200 (%)]
0 (0)
11 (5.5)
105 (52.5)
63 (31.5)
21 (10.5)
0 (0)		
Gender								
Male [n = 240 (%)]
0 (0)
12 (5)
120 (50)
78 (32.5)
30 (12.5)
0 (0)
1.716a
0.633
Female [n = 160 (%)]
0 (0)
4 (2.5)
79 (49.4)
56 (35)
21 (13.1)
0 (0)		
Pearson Chi-square test.

a

mental foramen location is important for endodontic procedures, diagnosis, and legal procedures.
The MF location has been investigated for various populations and age groups in different ways. The majority
of previous studies (11–13) conducted to evaluate the
MF location preferred the skull. With the expansion of
radiographic imaging systems, researchers have begun to
use periapical and panoramic radiography (14,15); however, some studies (16,17) have shown that periapical and
panoramic radiography have certain limitations in terms
of correctly identifying the MF location. For this type of
radiography, distortion or magnification might cause differences in length measurements. Additionally, incorrect
patient positioning and the inability to ensure standardization in positioning for panoramic radiography can limit
the use of these systems (18). In recent years, CBCT technology has become one of the most commonly preferred
imaging systems in the dentistry field due to sensitive anatomic and pathological formation measurements, extraordinary image quality, and the elimination of magnifying
and distortion errors in the measurements (19,20). The
CBCT imaging method was used to determine the MF
location in this study, which was conducted on a Turkish
population.
It was observed that the MF’s main location was between
the first and the second premolars (right mandible, 47%;
left mandible, 52.5%; female, 50%; and male, 49.4%).
There was no statistically significant difference between
the right and left mandible or for the female and male
genders.
Kalender et al. (3) assessed the MF location in the Turkish
population, wherein they reported that the MF is generally located between the first and second premolars and
that there is no difference between the female and male
genders. The researchers identified the prevalence of the
MF between the two premolars at 59.8% and in line with
the second premolars at 30.4%.
In another study (21) conducted on a Turkish population using CBCT, it was reported that the MF is generally
located between the first and second premolars and that

there was no difference between females and males regarding its location. Similarly, Gungor et al. (22) investigated
the MF location in a Turkish population using panoramic
radiography, wherein they reported that the prevalence of
the MF between the first and second premolars was higher
(71.5%) and symmetrical in 90.4% of the investigated radiography images. The results of these studies are similar to
the results of the present study.
Cadaver studies (23,24) on Black and Indian populations have shown that MF prevalence is relatively higher
between the second premolar and first molars (32% and
28.5%, respectively). Again, while some studies (25,26)
on different races and ethnicities have shown a higher MF
prevalence between the first and second premolars, other
studies (12,27,28) showed a higher prevalence in line with
the second premolars. These studies conducted on different populations related to mental foramen localization
have indicated that there might be differences between
races.
If bone dissection is not applied for cadaver studies to assess the MF location, there might be incorrect interpretations due to the distal curve of the premolar roots (28).
Kqiku et al. (29) used 400 hemimandibles to identify the
MF location after anatomic dissection. The researchers reported that the MF was determined between two premolars in 63% of the investigated samples. Hazani et al. (30)
assessed the MF location by dissecting half the surface of
14 cadavers using loupe magnifying glass. The researchers
determined that the MF was most commonly located between the first and second premolars. The data obtained
in our study are supported by the results of these studies.
The CBCT images examined for this study showed no MF
anterior to the first premolar and in line with the first molars. This result is in line with the results of a similar study
conducted by Gungor et al. (31). Voljevica et al. (32)
analyzed the mandibula and reported that there was no
MF formation in line with the first molars or between the
canine and first premolars. Kalender et al. (3) conducted
a CBCT study and identified no MF localized anterior to
the mandibular first premolar.
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These studies have shown that there is no standard MF
location model for different populations. According to
the results of our study, the MF in a Turkish population
was determined to be mostly localized between the mandibular first and second premolars. Because determining
MF localization is extremely important for clinical applications, the MF location for each population should be
evaluated. It is extremely important to identify the shape,
size, and location of the MF for most dental procedures
in the mandible. Therefore, the results obtained from this
study can be beneficial for various clinicians.

Conclusion
The CBCT analysis data of MF localization for the Turkish population are supported by the data of similar studies. Although the high prevalence of the location of the
MF in studies was between the mandibular first and second premolars, similar to our study, assessing the regional
morphology using radiographic methods is an appropriate
approach, as the MF does not have a standard location.
Thus, these methods can minimize the possible complications before and during mandibular premolar region preoperative treatment planning.
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