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Abstract:  

Introduction: The mental foramen is a significant anatomical landmark through which the mental 

nerve passes. The mental nerve is a branch of the inferior alveolar nerve that innervates the buccal 

vestibule anterior to the first mandibular molar, the lower lip, and the gums. There is evidence that 

race affects the location of the mental foramen. Thus, the purpose of this study was to collect data 

regarding the position and other relevant parameters of the mental foramen in the mandibles of the 

Libyan people. 

Material and method: Cone beam computer tomography (CBCT) scans of 106 Libyan patients who 

attended the dental office (49 of them were men and 57 were women). Two calibrated examiners 

analyzed each scan. All the data underwent statistical analysis and results were obtained. 

Results: Mental foramen was present bilaterally in all patients. The most common position of MF in 

our study was P3 (52.8%) 'below the 2nd premolar'. The next common position was P2 i.e., between 

the premolars (24.5%). The mean vertical diameters were 3.15±0.78 mm on the right and 3.46±0.86 

mm on the left sides whereas the mean horizontal diameters were 3.45±1.08 mm and 3.85±1.27 mm 

on the right and left sides respectively. The average distance between MF and the alveolar margin of 

the mandible (Distance A) was 13.77 ± 2.42 mm on the right side and 13.57 ± 2.21 mm on the left side, 

with males slightly higher than females. While the distance between the MF and the lower border of 

the mandible (Distance B) was 12.63 ± 1.72 mm on the right side and 12.23 ± 1.68 mm on the left side, 

with males exhibiting a greater distance than females. 

Conclusion: Understanding the morphometry of MF is very important. Therefore, our research may 

offer essential information about MF in the Libyan population, which may be helpful to anesthetists, 

neurosurgeons, and dental surgeons performing nerve blocks and surgical procedures such as 

periodontal, implant placement, or apical curettage of mandibular premolars. 

Keywords: Mental foramen, Vertical diameter, Horizontal diameter, Mental nerve. 

Abbreviation: MF (mental foramen); CBCT (cone-beam computed tomography); VD (vertical 

diameter); HD (horizontal diameter); SPSS (Statistical Package for Social Sciences). 
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1. Introduction 

The mental foramen is present on the external surface of each side of the mandible. 

It transmits the mental nerve and vessels, mental nerve is a branch of the inferior alveolar 

nerve to supply the lower lip, gingiva, and also the buccal vestibule anterior to the first 

mandibular molar [1, 2]. The mental foramen marks the termination of the mandibular 

canal in the mandible, through which the inferior alveolar nerve and vessels pass. The 

mandibular canal bifurcates at this point to generate the incisive and mental canals [3]. 

The position of MF differs between genders and racial groups [4, 5]. The most common 

position of the MF is in line with the longitudinal axis of the 2nd pre-molar tooth followed 

by a location between the 1st and 2nd premolar teeth [6]. Studying position and its 

morphological variation of mental foramen is very important because it will be helpful to 

localize the important maxillofacial neurovascular bundle through the mental foramen. 

The mental foramen acts as an important anatomical landmark to facilitate the surgical, 

local anesthetic, and other invasive procedures for dental surgeons performing peri-apical 

surgery in the mental region of the mandible [7]. Numerous methods, including cadaveric 

dissection, computed tomography, periapical and panoramic radiography, magnetic 

resonance imaging, and cone-beam computed tomography (CBCT), have been used to 

determine the location of the MF [8]. The majority of these methods have disadvantages, 

including cost, radiation risk, and amplification. The most accurate and exact in vivo 

technique that offers an accurate and precise position of the MF prior to dental surgery is 

called the Cone beam computed tomography (CBCT) [9]. CBCT is a newer modality for 

dental and maxillofacial osseous diagnostic activities that replace traditional CT. 

Compared to a traditional CT scan, the CBCT, which was also utilized in this investigation, 

permits a quicker scanning duration and a reduced radiation dosage. With the help of the 

CBCT, precise pictures with submillimeter resolution can be obtained in formats that 

enable three-dimensional viewing of the maxillofacial region's intricacy [10]. This study 

used CBCT to measure the vertical and horizontal diameters as well as their distance from 

the mandibular borders and position of the mental foramen (MF) in relation to sex in a 

group of patients from Libya.  

2. Materials and Methods 

 

2.1. Study Design 

All patients undergoing CBCT reconstruction in our dental office between January 

and October 2023 were retrospectively recruited for this study. The pre-operative clinical 

notes were reviewed to collect patient personal data and the reason for which the CBCT 

was requested. Patients between the ages of 18 and 65 years were included in the study. 

Exclusion criteria were patients with a history of previous surgery involving the posterior 

mandibular region, patients having maxillofacial deformity, or missing mandibular 

posterior teeth.  Seven patients were also excluded due to incomplete or ambiguous 

documentation of the data. A total of 106 consecutive Libyan patients (57 women and 49 

men) were included. Two independent reviewers, blinded to subjects’ details, calculated 
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the vertical and horizontal diameters and additional parameters related to the MF, such 

as the distance from the MF to the alveolar crest and lower border of the mandible.  

2.2. Radiographic Evaluation 

The CBCT data were collected using Acteon XMIND CBCT (SOPRO Acteon group, 

France). The field of view was 15 × 12 cm and the voxel size was 0.200 mm. Scans were 

performed at 84 kV and 12–16 mA. All images were analyzed using Acteon’s AIS Software 

(Version 4.6.1.AIS) on a computer screen. All measurements were positioned as an overlay 

and remained in a fixed position on the complete image series. 

For the MF area, all radiographical cuts panoramic, axial, coronal, and sagittal were 

employed for 3D construction of the interested area. The aim of this study was to evaluate 

the MF's location, horizontal and vertical diameters, and distance from the mandibular 

borders. Gender comparisons and the distinctions between the left and right sides were 

also assessed. 

Measurements: The following parameters were measured to identify the location of MF: 

1) Distance and diameter (Figure 1): 

a. Vertical diameter (VD) = measured from the upper and lower edges of the MF. 

b. Horizontal diameter (HD) = as the maximum transverse diameter of the foramen. 

c. Distance A = distance between alveolar crest to upper margin of the mental 

foramen.  

d. Distance B = distance between the lower margin of the mental foramen to the 

lower border of the mandible.  

2) Position: To locate the horizontal position of MF, five locations were analyzed (the 

position of the MF was recorded as lying in line with the long axis of a tooth or 

interdental space) [11] (Figure 1d). 

 P1= below the first premolar. 

 P2= between the first and second premolar.  

 P3= below the second premolar.  

 P4= between the second premolar and first molar.  

 P5= below the first molar. 

 

Figure 1. (a) CBCT shows the measurement of the vertical diameter of the MF, (b) the 

horizontal diameter of the MF (c) the Distance from MF to the alveolar margin & from MF 

to the lower border of the mandible (d) Position of MF. 
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2.3. Statistical analysis 

The collected data were processed, computed, and analyzed using SPSS software 

version 26. The horizontal and vertical diameter of the MF and distance to the mandible 

border were evaluated as the main outcome. Comparisons among genders and differences 

between the right and left sides were evaluated and results were considered significant 

when P-value was less than 0.05. 

2.4. Compliance with ethical standards 

All procedures performed in studies involving human participants were in 

accordance with the ethical standards of the research ethics committee in Benghazi-Libya. 

due to the retrospective nature of this study, formal consent is not required.  

2.5. Study period 

The study will be conducted in a 5-month period, from October 2023 to February 2024. 

3. Results 

For all subjects, the mean horizontal diameter was 3.45±1.08 mm and the mean 

vertical diameter was 3.15±0.78 mm on the right side. On the left, these were 3.85±1.27 mm 

and 3.46±0.86 mm, respectively (Table 1). The left VD is longer compared to the right VD. 

Similarly, left HD was longer as compared to right HD, these differences were statistically 

significant, P<0.005. Table 2 demonstrates that the right vertical diameter is longer among 

males compared to females’ right VD (3.31±.84 vs 3.01±.69). These differences were 

statistically significant, P=0.05. Similarly, left VD is longer among males compared to 

females’ left VD (3.73±0.85 vs 3.23±.81). These differences were statistically significant, 

P<0.005. Regarding the HD, the right-sided male measurements were longer as compared 

to right-sided female measurements, (3.59±1.11 vs 3.33±1.05). These differences were not 

statistically significant, P>0.05. The left-sided HD was longer in males as compared to left-

sided female measurements, (4.21±1.49 vs 3.52±0.96). These differences were statistically 

significant, P<0.01. The average distance between MF and the alveolar margin of the 

mandible (Distance A) was 13.77 ± 2.42 mm on the right side and 13.57 ± 2.21 mm on the 

left side, with males slightly higher than females. While the distance between MF and the 

lower border of the mandible (Distance B) was 12.63 ± 1.72 mm on the right side and 12.23 

± 1.68 mm on the left side, with males exhibiting a greater distance than females. The 

average distance between MF and the alveolar margin of the mandible (Distance A) is 

longer on the right side compared to the left side distance (13.77±2.42 vs 13.57±2.21). These 

differences were statistically significant, P<0.001. Similarly, the distance between MF and 

the lower border of the mandible (Distance B) is longer on the right side compared to the 

left side distance (12.63±1.72 vs 12.23±1.68). These differences were statistically significant, 

P<0.001 (Table 3). Table 4 demonstrates that the right-side distance between MF and the 

alveolar margin of the mandible (Distance A) is longer in males compared to females 

(13.97±2.23 vs 13.59±2.58). These differences were not statistically significant, P>0.05. 

Similarly, the left-sided measurements were not statistically significant between males & 

females. The distance between MF and the lower border of the mandible (Distance B) is 

longer on the males’ right side compared to the female right-side distance (13.40±1.58 vs 
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11.96±1.55). These differences were statistically significant, P<0.001. Similarly, the distance 

between MF and the lower border of the mandible (Distance B) is longer on the male’s left 

side compared to the female left side distance (12.72±1.63 vs 11.81±1.63). These differences 

were statistically significant, P<0.01. In the present study, the most common position of the 

mental foramen relative to the lower teeth was position P3 was located below the second 

premolar in 52.8% of cases and was found to be in 26.4 % of the cases on the right side and 

26.4 % on the left side, It was followed by the position P2 in line with the long axis between 

first and second premolars 24.5% of cases. and was 9.4 % and 15.1 % on the right side and 

left side respectively. No foramen was observed in P5 (below the first molar). 

Table 1. Morphometric Measurements of Mental foramen (MF) between two sides in the 

same individual. 

Measurement 

Total 

(mean±SD) 

mm 

p value 

Right 

(mean±SD) 

mm 

Left 

(mean±SD) 

mm 

p value 

VD 6.62±1.42 
0.000 

3.15± 0.78 3.46±0.86 0.000 

HD 7.31±1.90 3.45±1.08 3.85±1.27 0.002 

VD = Vertical diameter. HD = Horizontal diameter 

 

Table 2. Morphometric Measurements of Mental foramen (MF) on both sides relative to 

genders. 

Measurement 
Right side 

p value 
Left side 

p value 
male female male female 

VD (mean±SD) 3.31±.84 3.01±.69 0.05 3.73±0.85 3.23±0.81 .003 

HD (mean±SD) 3.59±1.11 3.33±1.05 0.22 4.21±1.49 3.52±0.96 .005 

 

Table 3. Location of the mental foramen of both sides in the same individual. (Distance of 

mental foramen from various parts of mandible)  

Measurement 
Right side 

(mean±SD)mm 

Left side 

(mean±SD)mm 
p value 

Distance between MF and alveolar 

margin of mandible (Distance A) 
13.77±2.42 13.57±2.21 .000 

Distance between MF and lower 

border of mandible (Distance B) 
12.63±1.72 12.23±1.68 .000 

 

Table 4. Location of mental foramen on both sides relative to genders. (Distance of mental 

foramen from various parts of mandible) between genders 

Measurement 

Right side 

(mean±SD)mm 
p 

value 

Left side (mean±SD)mm p 

value 
male female male female 

Distance 

between MF 

and alveolar 

13.97±2.23 13.59±2.58 0.427 13.84±2.51 13.33±1.90 0.237 
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margin of 

mandible 

(Distance A) 

Distance 

between MF 

and lower 

border of 

mandible 

(Distance B) 

13.40±1.58 11.96±1.55 0.000 12.72±1.63 11.81±1.63 0.006 

 

Table 5: Frequency of the position of the mental foramen of both sides in the same 

individual in relation to lower teeth. 

Position Right side% Left side%  

P1 0 3 3 

P2 20 32 52 

P3 56 56 112 

P4 30 15 45 

P5 0 0 0 

The most prevalent position was P3 in the case of left and right-side mental foramen. 

P1 =below the first premolar; P2 = between the first and second premolar; P3 = below the 

second premolar; P4 = between the second premolar and first molar; P5 = below the first 

molar. 

Table 6: The difference in the right mental foramen (MF) position in relation to lower teeth 

in different genders.  

Gender 
Position (right side) 

P1 P2 P3 P4 P5 Total 

Male 0 9 27 13 0 49 

Female 0 11 29 17 0 57 

Total 0 20 56 30 0 106 

P1 =below the first premolar; P2 = between the first and second premolar; P3= below the 

second premolar; P4= between the second premolar and first molar; P5 = below the first 

molar. 

 

Table 7: The difference in left mental foramen (MF) position in relation to lower teeth in 

different genders.  

Gender 
Position (left side) 

P1 P2 P3 P4 P5 Total 

Male 2 17 22 8 0 49 

Female 1 15 34 7 0 57 

Total 3 32 56 15 0 106 
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P1 =below the first premolar; P2 = between the first and second premolar; P3= below the 

second premolar; P4= between the second premolar and first molar; P5 = below the first 

molar. 

4. Discussion 

When performing surgical procedures on the mandible, such as curettage of the 

premolars, fillings procedures, dental implants, root canal treatments, orthognathic 

surgeries, pre-prosthetic surgeries, and flap operations of the lower teeth region, a dental 

surgeon must accurately identify and locate the MF [12, 13]. According to our study, the 

most commonly present position of the MF as related to the lower set of teeth was P3 

(52.8%) 'below the 2nd premolar' (26.4%) on the right and (26.4%) on the left side of the 

mandible. The next common position was P2 i.e., between the premolars. These results 

were consistent with those of Parmar A et al [7], Wang et al [14], Apinhasmit et al [15] & 

Singh R [16]. Parmar A et al [7] showed the most common position to be P3 in 64.7% of 

cases on the right and 66.7% of cases on the left sides. This position (P3) has been 

demonstrated to be prevalent in several other studies, including 52.94% of Sri Lankan cases 

[17], 44.08% (right), and 46.23% (left) in western Indian cases [18], 55.7% (right) and 61.4% 

(left) in Turkish cases [11], 45% cases in Tanzanian cases [19], 64.3% cases in Korean cases 

[20], and 69.2% cases in Malay populations [21]. Numerous researches have evaluated the 

position of MF in Arabic populations including those in Saudi Arabia [22-26], Egypt [27], 

and Morocco [28]. According to the findings, In the Kingdom of Saudi Arabia, five 

previous studies investigated the position of the MF using CBCT. As Mashyakhy et al [22], 

used CBCT to locate the MF, they discovered that in 56.9% of cases, the MF was under the 

mandibular second premolar, and in 26.9% of cases, it was between the first and second 

mandibular premolar. Using CBCT, Al Mahalawy et al [23], discovered that in 52.8% of 

the patients in the eastern part of Saudi Arabia, the MF was located below the mandibular 

second premolar, whereas in 29.6% of the subjects, it was located between the premolars. 

Moreover, Aldosimani et al [24] found that the MF was located adjacent to the mandibular 

second premolar in about 68.1% of the patients in the Kingdom's central region. 

Furthermore, it has been shown by Mahabob et al. [25] and Srivastava [26] that MFs 

are situated in the eastern and northern regions, respectively, below the second premolars. 

Those studies were in agreement with the findings of our study. Our findings were similar 

to those of Alam et al. [27], who investigated the Saudi, Egyptian, and Jordanian 

populations and concluded that the majority of them presented the MF under the long axis 

of the second mandibular premolar. In another study in Morocco by Chkoura et al [28], 

using panoramic radiographs, the mental foramen was located just below the apex of the 

second premolar in 62.7% of the patients and between the first and second premolars in 

30%. The study conducted by Haghanifar and Rokouei [29], in their radiographic analysis 

of the MF, found that 47.2% of cases of the MF were found to be between the two premolars 

(P2). According to a different Turkish study [30], 71.5% of the patients showed that the MF 

was most frequently located between the two premolars (P2). Also, Rai R et al [31] reported 

that the most common position was between the 2nd premolar and 1st molar on the right 

(P4 65%) and between 1st and 2nd premolars on the left side (P2 40%). The position of the 
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MF varies among ethnic groups [32]. The mean vertical diameters (VD) of the MF were 

3.15±0.78mm and 3.46±0.86mm on the right and left sides, respectively, while the mean 

horizontal diameters (HD) were 3.45±1.08mm and 3.85±1.27mm on the right and left sides. 

Our results were much higher than that of Rai R et al [31], who reported mean HD of MF 

of 2.63±0.85mm and 2.61±0.85mm on the right and left sides, respectively, while the mean 

(VD) was 2.29±0.60mm and 2.33±0.64mm on the right and left sides. On the other hand, a 

study by Rastogi R et al [33] reported mean VD of 3.58±0.17mm and 3.55±0.18mm on the 

right and left sides, respectively, and mean HD of 4.57±0.19mm on the right and 4.61±0.17 

on the left. Ogus et al [34]. reported that the mean HD was 2.93 mm (right) and 3.14 mm 

(left), whereas the mean VD was 2.31 mm (right) and 2.64 mm (left). In their sample, there 

was a significant difference between HD and VD, this may indicate a more oval-shaped 

MF. Additionally, we measured the mean distance (Distance A) between the alveolar crest 

and the upper margin of MF, which was 13.77±2.42 mm on the right and 13.57±2.21 mm 

on the left. and the average distance between the lower border of the mandible and the 

lower margin of the MF (Distance B) was 12.63±1.72 mm on the right and 12.23±1.68 mm 

on the left similar to the findings of Rai R et al. were the mean (Distance BB) was12.43 mm 

and 12.17 mm. Our results were much higher than that of Siddiqui et al [18], (mean 

Distance A was 10.2mm (right) and 10mm (left) whereas Distance B was 9.9mm and 

10.1mm respectively) and Parmar A. et al [7] Distance A was 10.6mm (right) and 10.3mm 

(left) whereas Distance B was 10.7mm on both the sides. 

5. Conclusion:  

The MF was most prevalent below the level of the second mandibular premolar, many 

papers highlight the importance of understanding the anatomical variations of the MF in 

dental procedures, such as implant placement and surgical interventions in the premolar 

region, to minimize the risk of complications and ensure successful outcomes.  

Limitations 

The present study did not investigate the presence of accessory mental foramina, which could be significant in 

surgical procedures. Additionally, the relatively small sample sizes may restrict the generalizability of the results.  

Future plan 

Further studies could investigate the relationship between the MF and other anatomical structures, such as 

accessory mental foramen, mandibular canal, and surrounding bone, to provide a more comprehensive understanding 

of its anatomical characteristics, especially in different age groups.  
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