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

of the mental foramen (MF) to the roots of the mandibular first premolar 
teeth in the Turkish population according to gender and different age 
groups. Material and Methods: The study was conducted on 385 samples 
of 242 patients who presented at the Dicle University, Faculty of Dentistry, 
Department of Dentomaxillofacial Radiology. The proximity of the MF 
to mandibular first premolar teeth was examined on cone beam computed 
tomography (CBCT) images. Two-way Anova variance analysis was used 
in the statistical analyses of the data. Results: According to the analysis 
results, no statistically significant difference was determined between the 
age and gender groups (p>0.05). In the evaluation of the gender groups, 
the mean value was 6.6997 mm for females and 6.5445 mm for males. 
Conclusions: With 3-dimensional imaging technology, the CBCT system 
provides detailed information about the MF localization. This method 
has shown that the localization of the MF could change associated with 
variables such as age and gender.
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Introduction

The mental foramen in the lower region of the 
premolar teeth, is an important anatomic formation from 
which emerges the vessels and nerves found on the outer 
surface of the mandible. On radiographic examinations it 
is generally seen as a radiolucent area close to the apex 
region of the lower premolar teeth. In cadaver studies, 
ethnic differences have been shown with a variation of 
MF localization from the canine teeth to the lower regions 
of the first molar teeth1,2.

The dental practitioner should know the exact 
localization of the MF for procedures to be made in the 
surrounding area (anaesthesia application, osteotomy, 
raising an incision flap, endodontic treatment, orthodontic 
treatment and oral surgery). During surgical procedures 
such as the placement of dental implants in particular, 
fixation of bone fractures, root canal treatment, 
endodontic surgery, cyst, tumour or orthognatic surgery, 

and surgical removal of roots or teeth, the neurovascular 
structures emerging from the MF should not be damaged. 
Identifying the localization of the MF is very important in 
respect of innervation and vascularisation of the skin and 
mucosa of the jaw, teeth, cheeks and lower lips. Therefore, 
various classifications have been made by different 
researchers3. 

Pyun et al.4 examined the locations of the MF in the 
anterior-posterior position by separating these into four 
groups as Group 1: below the apex of the second premolar 
tooth, Group 2: between the apexes of the first and second 
premolars, Group 3: between the apexes of the second 
premolar and the first molar and Group 4: distal to the 
apex of the first molar. 

Another example of classifications made by several 
other researchers is the classification made by Kieser et 
al.5 where grouping is made as anterior, posterior, vertical 
angulated and very angulated. In cadaver studies, it has 
been seen that the majority of MF localizations are below 
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Material and Methods

The study was conducted on 385 samples of 
242 patients who presented for various reasons at the 
Dicle University, Faculty of Dentistry, Department of 
Dentomaxillofacial Radiology. The patients were grouped 
according to age and gender. Patients determined with 
pathology in the mandible and those with poor quality 
images were excluded from the study. Because of the 
retrospective assessment, institutional review board formal 
approval was not taken for this study.

The proximity of the MF to the mandibular first 
premolar teeth was examined on CBCT images (Figure 
1). The images were taken with an I-CAT Vision device 
(Imaging Science International, Hatfield, USA) using 
0.3 mm isotropic voxels. The parameters were set as 120 
kVp, 18.54 MA, 8.9 secs on an image area of 13 x 10 
cm. Each irradiation of the device was performed with a 
single 360° rotation around the patient. The recording 
of all images obtained was done in DICOM format 
(Digital Imaging and Communication in Medicine). Each 
image was taken according to the “as low as reasonably 
achievable” (ALARA) principle to avoid the application 
of unnecessary radiation dose. To provide standardization, 
the examination of all images was made by a single 
researcher (Figures 1 and 2). 

the apexes of the second premolar teeth or in the region 
from the canine teeth as far as the first molar teeth and it 
has not been seen close to the apex of any tooth3.

MF localization can show a variation with age 
and gender. In childhood, the MF is seen between the 
permanent canine tooth and the first molar, and in a 
toothless jaw it may be seen close to the upper border 
of the mandible due to bone resorption6. As a result of 
increased attrition related to ageing and mesialization of 
the teeth, the MF location shifts towards the distal3,7.

Cone beam computed tomography (CBCT) is 
very important in the determination of MF localization, 
which in turn is important in endodontic procedures 
and periodontal and mandibular surgery. Axial, coronal 
and sagittal plane images together with 3-dimensional 
images of the MF obtained with CBCT provide 
information for the identification of the localization and 
surrounding structures8. CBCT has been reported to be 
the most accurate method for the evaluation of anatomic 
structures9. In a study by Aminoshariae et al.10 it was 
concluded that CBCT is the best imaging method for the 
determination of the localization of the MF. 

The aim of this study was to evaluate with CBCT the 
proximity of the MF to the mandibular first premolar teeth, 
according to age and gender in the Turkish population. 

Figure 1. CBCT image 

Figure 2. Image showing the proximity of the MF to the mandibular first 
premolar tooth.

In the statistical analysis of the data in this study, 
which evaluated the distance between the MF and the 
mandibular first premolar teeth in the Turkish population, 
Anova variance analysis was used. 

Results

As a result of the statistical analysis applied to the 
data, no significant difference was determined between 
the age (5 groups) and gender groups (p>0.05). In the 
differentiation of the gender groups, the distance of 
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should be limited for the correct determination of MF 
localization13,14. In the current study, the localization 
of the MF and its relationship with other structures was 
evaluated with CBCT only. 

In a study by Thomas von Arx et al which examined 
MF localization, it was reported that 56% were between 
two premolar teeth and 35.7% were below the second 
premolar tooth. Similar results have been obtained in 
recent studies15. When cadaver studies are taken into 
consideration, it can be seen that the MF is seen in the 
section below the second premolar teeth at rates varying 
from 50% to 78%16,17. 

In another study, MF localization was stated as 
between two premolar teeth in 63%, distal to the first 
premolar tooth in 5% and on the mesial of the second 
premolar tooth in 20%. However, these rates were 
concluded to be higher compared to the data of cadaver 
studies. MF localization may vary according to age, 
gender and ethnic origins. Some researchers found 
statistically significant differences in MF characteristics in 
different age and gender groups examined with CBCT18. 
The reason for this was reported to be that the structure 
of the jaw in females was relatively smaller than that of 
males and bone resorption with ageing was seen more in 
females.

Similarly in another study of the MF localization, 
as the MF was observed to be at the level of the first 
and second premolar teeth in females and at the level 
of the second premolar teeth in males, it was concluded 
that there were significant gender-related differences19. 
According to the results of other research made on the 
skull, the MF was seen to be at the level of the second 
premolar teeth20,21.

In the current study, which examined the proximity 
of the MF to mandibular first premolar teeth with CBCT 
technology, according to the variables of age and gender, 
no significant differences were seen between gender and 
age groups.

The distance between the MF and adjacent roots is of 
great importance in respect of preventing damage to the 
neurovascular structures emerging from the MF. In a study 
by Thomas von Arx et al, which evaluated the location 
and size of the MF with advanced CBCT imaging, the 
closest distance to the dental roots was reported as 5 
mm and a distance of >5 mm was reported at the rate of 
47%15. Kalendar et al found the mean distance to be 4 
mm, with the shortest distance between the MF and dental 
roots of 2.5 mm22.

The CBCT imaging method is recommended to be 
able to clearly measure the distance between the MF and 
adjacent roots. The advantages and disadvantages of using 
this method should be known. One of the most important 
advantages is that the restrictions of conventional imaging 
methods can be overcome23,24. In particular, the fact 
that CBCT measurements can be repeated contributes 
to the identification of the MF localization. Evaluation 

the MF from the mandibular first premolar tooth was 
measured as mean 6.6997 mm in females and 6.5445 mm 
in males (Tables 1 and 2). 

Table 1. Comparison of the distance of the MF from the 
mandibular first premolar tooth according to gender.  

Gender No 
samples

Mean 
distance 

(mm)

Standard 
deviation

95% Confidence 
Interval

Female 215 6.6997 0.2938 6.1220- 7.2773
Male 170 6.5445 0.3517 5.8529- 7.2361

Table 2. Comparison of the distance of the MF from the 
mandibular first premolar tooth according to age groups

Age groups 
(years)

No of 
samples

Mean 
distance 

(mm)

Standard 
deviation

95% 
Confidence 

Interval

16-25 41 5.5101 0.6807 4.1715- 6.8486

26-35 61 6.0557 0.5328 5.0080- 7.1034

36-45 103 7.0857 0.4083 6.2829- 7.8885

46-55 107 7.0482 0.4011 6.2596- 7.8368

56> 73 7.4108 0.4876 6.4521- 8.3695

Discussion

In this study, using 3-dimensional CBCT images, an 
evaluation was made of the distance of the MF from the 
mandibular first premolar tooth according to gender and 
different age groups in the Turkish population. As the MF 
is of critical importance in respect of surgical operations 
applied to the lower jaw, knowledge of the localization is 
necessary. The MF through which the mental nerve and 
associated blood vessels pass is found at an approximately 
equal distance (13-15 mm) from the upper and lower 
borders of the mandible11.

In a study by Rouas et al. which examined variations 
of the MF, it was stated that panoramic radiographs are 
insufficient12. In studies which have compare periapical 
and panoramic radiographs taken of cadavers, CBCT 
technology has been shown to be the most advantageous 
technique in the imaging of anatomic tissues10. The 
majority of studies related to the MF have been 
conducted on cadavers with or without dissection. As 
CBCT technology has become more popular with dental 
practitioners recently, its use in the measurement of 
anatomic structures and in the evaluation of pathologies 
has significantly increased. In various previous studies, 
it has been reported that two-dimensional imaging 
methods which may have magnifications or distortions 
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of the distance between the MF and the premolar teeth 
in surgical studies is of greater importance in the correct 
determination of the size of the MF. This is because 
iatrogenic complications may develop because of the 
proximity of the MF to root apexes. 

Conclusions

Knowledge of the MF localization and the distance 
to adjacent anatomic structures is very important in 
respect of preventing potential complications such as 
chronic neuropathic pain or paresthesia which can occur 
as a result of nerve damage in surgical procedures or 
endodontic treatments. Thus, the CBCT system with 
3-dimensional imaging technology, which is used as an 
effective diagnostic technique in the determination of 
anatomic structures, provides detailed information about 
the MF localization. This method has shown that the MF 
localization could change associated with variables such 
as age and gender. Therefore, evaluation with CBCT 
should be made of all the intra-oral anatomic structures 
before surgical procedures. 

References

1. Kqiku L, Sivic E, Weiglein A, Städtler P. Position of 
the mental foramen: an anatomical study. Wien Med 
Wochenschr, 2011;161:272-273.

2. Gupta T. Localization of important facial foramina 
encountered in maxillofacial surgery. Clin Anat, 
2008;21:633-640.

3. Greenstein G, Tarnow D. The mental foramen and nerve: 
clinical and anatomical factors related to dental implant 
placement a literature review. J Periodontol, 2006;77:1933-
1943.

4. Pyun JH, Lim YJ, Kim MJ, Ahn SJ, Kim J. Position of the 
mental foramen on panoramic radiographs and its relation 
to the horizontal   course of the mandibular   canal: a   
computed tomographic analysis. Clin Oral Implants Res, 
2013;24:890-895.

5. Kieser J, Kuzmanovic D, Payne A, Dennison J, Herbison P. 
Patterns of emergence of the human mental nerve. Arch Oral 
Biol, 2002;47:743-747. 

6. Srinivas N, Ramdurg P, Puranik SR, Sali K, Ingaleshwar P. 
The position of the mental foramen in the North and South 
Indian populations. Acta Med Acad, 2017;46:44-49.

7. Santini A. Land M. A comparison of the position of the 
mental foramen in Chinese and British mandibles. Acta Anat 
(Basel), 1990;137:208-212. 

8. Cangul S, Adiguzel O. Cone-Beam Three-Dimensional 
Dental Volumetric Tomography in Dental Practice. Int Dent 
Res, 2017;7:62-70. 



Balk J Dent Med, Vol 25, 2021 Mental Foramen  33

Received on Jun 30, 2020.
Revised on August 28, 2020.
Accepted on September 20, 2020.

Correspondence:

Suzan Cangul 
Department of Restorative Dentistry  
Faculty of Dentistry 
Dicle University, Diyarbakir – Turkey 
e-mail: suzanbali@outlook.com

24. Kiarudi AH, Eghbal MJ, Safi Y, Aghdasi MM, Fazlyab M. 
The Applications of Cone-Beam   Computed    Tomography    
in Endodontics: A Review of Literature. Iran Endod J, 
2015;10:16.

Conflict of Interests: Nothing to declare.
Financial Disclosure Statement: Nothing to declare.
Human Rights Statement: All the procedures on humans were 
conducted in accordance with the Helsinki Declaration of 1975, 
as revised 2000. Consent was obtained from the patient/s and ap-
proved for the current study by national ethical committee.
Animal Rights Statement: None required. 


