
SUMMARY
Background/Aim: The aim of this study was to evaluate the distance 

between the mental foramen and the upper and lower edges of the 
mandible in the Turkish population according to different gender and age 
groups. Material and Methods: A total of 1756 samples of 878 patients who 
presented at the Dentomaxillofacial Radiology Department of the Dentistry 
Faculty of Dicle University were included in the study for evaluation of the 
distance between the mental foramen and the upper and lower edges of 
the mandible. The cone beam computed tomography (CBCT) images were 
taken using an I-CAT Vision device (Imaging Science International, Hatfield, 
USA). Multiple variance analysis was used in the statistical analyses of the 
data. Results: A statistically significant difference was identified between the 
genders in respect of the distance of the external edge of the mental foramen 
from the upper edge of the mandible (p=0,000). In the evaluations of the 
different age groups, no statistically significant difference was determined. 
A statistically significant difference was determined between the gender 
and age groups in respect of the distance of the mental foramen from the 
lower edge of the mandible (p=0,000). Conclusions: The distance of the 
mental foramen from the upper and lower edges of the mandible can show 
variations according to age and gender. Therefore, the use of CBCT as a 
3-dimensional imaging method with a low radiation dose is recommended.
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Introduction

The mental foramen (MF) is an important anatomic 
formation on the internal surface of the ramus mandibula 
(behind the mid-section), through which the nervus 
alveolaris inferior and associated blood vessels pass. The 
MF forms the mouth of the entry to the mandibular canal 
and provides the external opening of the mandibular canal 
on the outer surface of the corpus mandibula1. 

Although it is generally located below the second 
premolar teeth, the accurate determination of the MF 
localization is a difficult procedure. Moreover, with 
individual differences, the MF may have a localization 
anywhere between the first premolar teeth and the roots of 
the first molar teeth2. 

As the MF is of anatomic importance, it is 
extremely important to be able to accurately determine 
the localization for treatments such as the application of 
regional anaesthesia in the mandible, endodontic and 
orthodontic treatments and periapical or dental implant 
surgery. 

Although it is possible to determine the MF 
radiographically or with palpation under normal 
conditions, the range of localization should be known. 
Knowing that the localization of the MF changes 
according to age, gender, race and geographical region 
is of the greatest importance in respect of preventing 
potential complications or injury to anatomic structures 
which can occur during surgical procedures, endodontic 
treatment or non-surgical procedures (eg drainage)3.
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properties such as the ability to form 3-dimensional 
images without superpositioning, images without 
distortion and magnification in the evaluation of facial 
structures and it can take cross-sectional slices12. CBCT is 
the best imaging method to locate the MF, but it has some 
shortcomings such as radiation and cost, and real-time 
interpretation of measurements is not possible13. Due to 
these limitations, to know the location of the MF thanks to 
the previously obtained data can provide convenience to 
the clinicians. 

The aim of this study was to evaluate with the use 
of CBCT the distance of the MF from the upper and 
lower mandibular edges, according to age and gender in a 
Turkish population.

Material and Methods

In this study evaluating the distance between the 
MF and the mandibular edges, the images were used of 
878 patients who presented at the Dentomaxillofacial 
Radiology Department of the Dentistry Faculty of Dicle 
University. Because of the retrospective nature of the 
assessment, this study was exempt from formal approval 
by the institutional review board.

A total of 1756 samples were used which had been 
taken as CBCT images with an I-CAT Vision device 
(Imaging Science International, Hatfield, USA) with the 
parameters set as 120 kVp, 18.54 mA, 8.9 secs, voxel size 
0.3 mm, and an image area of 13x10 cm. Each irradiation 
of the device was performed with a single 360° rotation 
around the patient (Figure 1). All the images obtained 
were recorded in DICOM format (Digital Imaging and 
Communications in Medicine).

Some researchers have classified the MF localisation 
in CBCT (cone beam computed tomography) studies 
as vertical or horizontal according to the proximity 
to the premolar and molar teeth4,5. Studies have been 
made of the skull to measure the distance of the MF 
from significant anatomic structures. As one of the most 
important anatomic structures of the mandible, the form, 
size, location and proximity to other structures of the 
MF have been the subjects of several studies6,7. Different 
classification systems are used in the determination of the 
localization of the MF, through which the mental nerve 
and vessels pass. Telford evaluated the localisation of 
the MF in 6 groups. Group 1: between the canine and the 
first premolar, Group 2:at the level of the first premolar, 
Group 3: between the first and second premolars, Group 
4: at the level of the second premolar, Group 5: between 
the second premolar and the first molar, and Group 6: at 
the level of the first molar8.

According to Sankar, the MF is located between 
the mandibular premolars9. The MF may be localised in 
various regions by showing variations in the horizontal 
and vertical planes according to age, gender and 
ethnicity10. In examination of the vertical plane, the MF is 
located at the apex of the small molar teeth or between the 
apex and the base of the mandible. In the horizontal plane, 
the MF may be located in the mesial, the distal or between 
the roots of the premolar teeth. To increase the success of 
treatments, changes related to the MF localization should 
be determined with advanced technological imaging 
methods before surgical procedures11.

CBCT technology, which is important in the 
evaluation of anatomic formations in particular, is the 
imaging method that can provide the most detailed 
information in the determination of the size and 
localisation of the MF, which is of great importance for 
surgical and endodontic procedures. The CBCT method 
presents high quality images with multi-directional 

Figure 1. CBCT image 
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differences were determined between the genders in the 
evaluation of the distance between the external edge of 
the MF and the mandibular upper edge (p= 0.000). The 
mean value was 12.410 mm for females and 13.032 mm 
for males (Table 1). 

Table 1. Comparison of the mean values of the distance between 
the MF and the upper edge of the mandible according to gender.  

Gender No of 
samples 

Mean 
(mm)

Standard 
deviation

95% Confidence 
Interval  

Females 934 12.4107 0.08887 12.2364 - 12.5850
Males 822 13.0327 0.09287 12.8506  - 13.2149

No statistically significant difference was found in 
the evalution of different age groups (Table 2).

Table 2. Comparison of the mean values of the distance between 
the MF and the upper edge of the mandible according to age

Age 
(years)

No of 
samples

Mean 
(mm)

Standard 
deviation

95% Confidence 
Interval

16-25 482 12.6236 0.1215 12.3853- 12.8618
26-35 278 13.1214 0.1561 12.8152- 13.4275
36-45 404 12.7453 0.1295 12.4913- 12.9993
46-55 350 12.5916 0.1391 12.3188- 12.8644
56> 242 12.5269 0.1674 12.1986- 12.8552

Statistically significant differences were determined 
between the genders and age in the evaluation of the 
distance between the MF and the mandibular lower edge 
(p= 0.000). The mean value was 13.105 mm for females 
and 14.545 mm for males (Table 3). 

Table 3. Comparison of the mean values of the distance between 
the MF and the lower edge of the mandible according to gender

Gender No of 
samples 

Mean 
(mm)

Standard 
deviation

95% Confidence 
Interval  

Females 934 13.1056 0.05524 12.9973- 13.2140
Males 822 14.5458 0.05773 14.4326- 14.6590

In the evaluation of the age groups, the lowest 
mean value was in the 16-25 years age group, which was 
statistically significantly different from the other groups 
(Table 4). 

Table 4. Comparison of the mean values of the distance between 
the MF and the lower edge of the mandible according to age.  

Age 
(years)

No of 
samples

Mean 
(mm)

Standard 
deviation

95% Confidence  
Interval

16-25 482 13.4499 0.07552 13.3017- 13.5980
26-35 278 13.8848 0.09702 13.6945- 14.0751
36-45 404 14.0090 0.0805 13.8511- 14.1669
46-55 350 13.9574 0.08645 13.7878- 14.1270
56> 242 13.8275 0.1041 13.6234- 14.0316

In this evaluation, which was made based on gender 
and different age groups in the Turkish population, 
each image was taken on the principle of “as low as 
reasonably achievable” (ALARA) to avoid the application 
of an excessive radiation dose. Examination of all the 
images was made by a single researcher to provide 
standardisation. 

CBCT images were reformatted into multiplanar 
reconstructions in order to obtain the most suitable 
sections for measurements and assessment on a computer 
screen. A single researcher analyzed all CBCT images. 

CBCT images were assessed in cross-sectional, and 
axial planes. Mental foramen was determined in cross-
sectional and coronal projections. Distance from superior 
margin of MF to mandibular upper edge, distance from 
inferior margin of MF to mandibular lower edge was 
measured in the coronal view (Figure 2). 

Figure 2. CBCT image showing the distance between the MF and the 
mandibular edges 

Statistical Analysis
The data were analyzed by the statistical package 

for social sciences (SPSS) (version 21, SPSS Inc., 
Chicago, IL, USA). Before comparing the data in this 
study, a sufficient number of subjects and multivariate 
normal distribution were examined. It was compared 
with MANOVA (Multivariate Variance Analysis) by age 
groups, gender, and direction groups. For all values; since 
the assumption of homogeneity was violated and thus the 
assumptions were not fully met, the Pillai Trace results 
were examined. According to the variance homogeneity 
test (Box-M) we used in multivariate analysis, the groups 
were not homogeneous and binary comparisons were 
made with the Tamhane T2 test.

Results

Assessments were made between genders, ages and 
upper-lower edge of mandible. Statistically significant 
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the relationship of the MF to the lower mandibular edge 
was evaluated as right side and left side, but no difference 
was found between the two sides. The mean values of 
those studies were found to be similar to the results of 
other studies18,25. 

A statistically significant difference was observed 
between the genders, and in the evaluation of the 
different age groups, the distance of the MF from the 
lower mandibular edge was determined to be statistically 
significantly lower in the 16-25 years age group compared 
with the other groups. 

Conclusions

Consequently, the evaluation of the distance of the 
MF from the upper and lower edges of the mandible, 
changes may be seen from patient to patient according 
to age and gender. Accurate determination of the MF 
localisation is of great importance in endodontic, 
orthodontic and surgical treatments in respect of the 
success of treatment and the prevention of complications 
such as haemorrhage and paralysis. Clinicians must be 
aware of the variability in MF and mandibular edge 
positions when radiographically examining periapical 
areas and performing periodontal, oral surgery or 
endodontic treatments in the MF area. Therefore, with 
3-dimensional imaging technology and low radiation 
parameters, the use of CBT technology is an effective 
method in the evaluation of all anatomic structures which 
can provide detailed information in the determination of 
the MF localisation. 
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