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ABSTRACT 
Aim of the study: to determine the position of the mental foramen in relation to the mandibular premolar teeth. 

The mental foramen is a landmark for anaesthesia in dental medicine and an anatomical obstacle in placing 

dental implants. The determination of the anatomical landmarks for the location of the mental foramen and the 

variations regarding its topography are important for mandibular dentoalveolar surgery. Material and methods: 

for this study we analyzed 39 abstracts of scientific papers, 43 in extenso articles, using the data bases of Google 

Scholar, Embase, PubMed and Medline, and additionally we consulted 8 anatomy books. Results: the results we 

obtained showed similarities among most of the accessed studies, but also certain differences. The most frequent 

variations related to the topography of the mental foramen were in the sagittal (horizontal) plane. According to 

most authors, in the anterior-posterior mandibular plane, the mental foramen is located, in most cases, between 

the two lower premolars or in the axis of the second premolar, and in the vertical plane it is located inferior to the 

apices of these teeth. Conclusions: a precise determination of the position of the mental foramen ensures 

therapeutic success of oral rehabilitation in the mandibular premolar area.   
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INTRODUCTION 

The mental foramen, a trigeminal 

peripheral point of emergence, is located 

on the lateral side of the mandibular body, 

in the apical area of the premolars, at the 

border between the anterior mandible and 

posterior mandible. In dental medicine, the 

anterior mandibular area located between 

the two mental foramina is called the 

interforaminal area. The mental foramen 

externalizes the mental canal that usually 

has a posterior-superior-lateral trajectory 

and contains the mental neurovascular 

bundle. Rarely, there are also ancillary 

mental foramina.  

The mental neurovascular bundle 

provides sensory innervation and 

vascularization of the soft tissues of the 

chin, of the lower lip and of the gum on the 

respective side of the mandible [1, 2]. The 
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presence of nerve branches and blood 

vessels in an ancillary mental foramen may 

influence the success of local anaesthesia 

hence it could be a cause of haemorrhage 

during various surgical procedures at this 

level.  

The mental foramen is round or oval, 

having 1.7-4.6 mm in diameter. 

Exceptionally, the mental foramen may be 

missing, and it rarely is double or triple 

(ancillary foramina), as a result of the 

intramandibular division of the mental 

nerve, or as a result of multiple mandibular 

canals. Clinically, the mental foramen can 

be observed on periapical, OPG or CBCT 

radiographs, seen as a radio-transparency 

located in the mandibular premolar area [1, 

3, 4, 5].  

The position of the mental foramen is 

variable, an aspect that favours a decrease 

in the success rate of mental nerve 

anaesthesia as well as the occurrence of 

complications during the various 

dentoalveolar surgical procedures [1, 4].  

The mental foramen, alongside with 

the greater palatine foramen and the 

mandibular foramen, can be highly 

relevant for various areas of dental 

medicine, such as local-regional 

anaesthesia, oral surgery, oral 

implantology, etc [6]. 

Knowing the position of the mental 

foramen is important not only for 

implementing effective anaesthesia before 

performing certain therapeutic procedures 

in the frontal mandibular teeth but also for 

preserving the integrity of the mental nerve 

in various surgical interventions. Mental 

nerve damage can cause transient or 

permanent sensory and tactile disorders [7, 

8]. 

The development of oral implantology 

has triggered considerably increased 

interest in mandibular anatomy, with a 

focus on the location of the mental 

foramen, in dentate and edentulous 

patients. Despite this interest, not many 

papers on the topography of the mental 

foramen in edentulous people were 

published [7, 9].  

The location of the mental foramen 

was studied by means of direct 

morphometry on dry human mandibles or 

using radiographs of dry human mandibles 

and patients’ radiographs [7]. 

The specialised literature is not 

unanimous in describing the topography of 

the mental foramen. The position of the 

mental foramen varies according to the 

assessment technique, gender, age, 

population (race), within the same 

population and even in the same person, 

when comparing the left/right sides, 
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additionally presenting genetic influence. 

Therefore, the position of the mental 

foramen should be precisely determined 

before all surgical procedures in the lateral 

mandibular area or in the interforaminal 

area [7, 10, 11, 12, 13, 14].  

This study proposes an analysis of the 

specialised literature meant to determine 

the standard anatomical landmarks used for 

a more accurate localization of the mental 

foramen, in order to avoid the 

complications that may occur during 

dentoalveolar surgery in the mandibular 

interforaminal area, so as to minimise the 

possible accidents stemming from the 

anatomical variations. 

MATERIAL AND METHODS 

For this study, we conducted a 

systematic search in the specialised 

literature for identifying the position of the 

mental foramen in relation to the apices of 

the mandibular premolars, both 

horizontally (Figure 1) and vertically 

(Figure 2). 

 

 

Figure 1. The horizontal position of the mental foramen: 1 - anteriorly to the first premolar; 2 - 

at the first premolar; 3 - between the premolars; 4 - at the second premolar; 5 - between the 

second premolar and the first molar; 6 - at the mesial root of the first molar. 

Modified graphics according to Al Jasser et al [10]. 
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Figure 2. The vertical position of the mental foramen in relation to the root apex: 1 - coronally 

to the root apex; 2 - at the level of the root apex; 3 - apically to the root apex.  

Modified graphics according to Al Jasser et al [10]. 

 

We implemented the same research 

methodology used in a previous study [15]. 

In this respect, we analyzed 39 abstracts of 

scientific papers, 43 in extenso articles, 

after 2000, through databases such as ISI 

Thomson Web of Knowledge, Embase, 

PubMed and MedLine, using the following 

keywords: mental foramen - clinical 

anatomy, local-regional anaesthesia, oral 

implantology. Additionally, we consulted 8 

treatises of clinical anatomy. Of the total of 

the scientific papers analyzed, 37 were 

relevant for the study and are listed in the 

bibliographic references. 

RESULTS AND DISCUSSIONS 

The analyzed references reported the 

location of the mental foramen vertically in 

relation to the apices of the premolars and 

to the borders of the mandibular body, and 

sagittally (horizontally) in relation to the 

axes of the inferior premolars. 

Morphometric determinations on mental 

foramen topography were performed on 

dry, dentate human mandibles, but also on 

panoramic radiographs (OPG) and 

mandibular CBCTs. 

Nimigean V, 2014 [1], analyzing the 

mental foramen topography on dry, dentate 

human mandibles, on Caucasian 

population, showed that, horizontally 

(sagittally), the mental foramen was 

located between the two inferior premolars 

in 58.33% of cases, in the vertical axis of 

the second premolar in 20% of cases, it 

was distal from the second premolar in 

13.33% of cases, in the vertical axis of the 

first premolar in 5% of cases and in the 

vertical axis of the first molar in 3.33% of 

cases. Vertically, in adults, the mental 

foramen was halfway between the upper 

and lower mandibular borders or slightly 
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below that distance, in 45.5% of cases, and 

in the rest of the cases, it was located near 

the root apices.  

Amorim MM et al, 2008 [7], analyzed 

the position of the mental foramen on dry, 

dentate human mandibles, on Brazilian 

population, and showed that the mental 

foramen is located 14.45 mm higher than 

the lower border of the mandible and 14.12 

mm lower than the upper border of the 

mandible, with right-left and male-female 

symmetry. The mental foramen was 

located inferior to the root of the second 

premolar (69.75% of cases) and between 

the roots of the premolars (21.45% of 

cases), with slight left-right and male-

female differences. 

Oguz O and Bozkir MG, 2002 [16], 

analyzing the topography of the mental 

foramen on dry, dentate human mandibles, 

on Turkish population, showed that the 

mental foramen is 14.45 mm higher than 

the lower mandibular border and 14.12 mm 

lower than the upper mandibular border. 

The mental foramen was located under the 

root of the second premolar in 55.88% of 

cases and between the roots of the 

premolars in 44.1% of cases, with large 

left-right differences. 

Ukoha UU et al, 2013 [17], studied the 

position of the mental foramen on dry, 

dentate human mandibles, on Nigerian 

population, and showed that the most 

common location was in the longitudinal 

axis of the second premolar (58.33%), 

followed by the position between the 

second premolar and the first molar 

(25.76%) and by the position between the 

two premolars (15.91%), also highlighting 

that the position of the mental foramen is 

often symmetrical. 

Fabian FM, 2007 [18], performed a 

study on the topography of the mental 

foramen on dry, dentate human mandibles 

on Tanzanian population and showed that, 

in 45% of cases, this was located in front 

of the second premolar, in 35% of cases 

between the second premolar and the first 

molar, in 12% of cases between the first 

premolar and the second premolar and in 

8% of cases in front of the first molar, in 

the apical area of these teeth, with right-

left symmetry in 78% of cases. 

A study performed on dry, dentate 

human mandibles, on Bangladeshis, 

showed that the mental foramen was 

located between the two premolars in 

42.45% of cases, in front of the second 

premolar in 35.90% of cases and it was 

distal from the second premolar in 21.65% 

of cases, with left-right symmetry [19].  

Lekshmy Vijay VG et al, 2017 [20], 

conducted a study on dry, dentate human 

mandibles, on Indian population and 
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showed that, horizontally, the mental 

foramen lies in the following main 

locations, ranked according to the highest 

frequency rate: in 46.1% of cases, in front 

of the second premolar, in 18.6% of cases, 

in front of the first premolar, in 15.2% of 

cases between the second premolar and the 

first molar and in 11.8% of cases between 

the two inferior premolars. Vertically, the 

mental foramen was located 10.18 ± 3.18 

away from the alveolar border of the 

mandible and 12.62±1.67 mm away from 

the lower border of the mandible, with 

minor left-right and male-female 

variations.  

A comparative anthropometric study 

on the topography of the mental foramen 

on three populations, European, Indian and 

Chinese, showed that, for the Chinese, the 

most common location is in the 

longitudinal axis of the second premolar, 

while for Europeans and Indians it is 

between the first and the second premolar 

[21]. 

Ndiaye ML et al, 2018 [10], assessed 

the topography of the mental foramen by 

panoramic radiographs on Senegalese 

population and showed that, vertically, it 

was mainly located apically to the root 

apices, followed by the juxta-apical 

position. Horizontally, the mental foramen 

was located in the axis of the second 

premolar in 57.8% of cases, it was distal 

from the second premolar in 18.7% of 

cases, between the first premolar and the 

second premolar in 18.2% of cases and in 

front of the first molar in 5.3% of cases, 

with slight left-right differences.  

Afkhami F et al, 2013 [13], assessed 

the location of the mental foramen on 

standardized panoramic radiographs on 

Asian (Iranian) population and showed that 

the mental foramen was located, 

horizontally, under the first premolar, in 

6% of cases, and in 24% of cases between 

the first and the second premolar; in 67% 

of cases it was under the second premolar 

and in 3% of cases it was distal from the 

second premolar; vertically, it was located 

closer to the lower border of the mandible.   

Gada SK and Nagda SJ, 2014 [22], by 

assessing standardized panoramic 

radiographs on Asian population, showed 

that the most common location of the 

mental foramen was between the two 

premolars, in 63% of cases, followed by 

the location near the second premolar, in 

20.67% of cases, with bilateral symmetry. 

Vertically, the mental foramen was located 

15.46 mm above the lower border of the 

mandible.  

Chkoura A and El Wady W, 2013 [11], 

assessed the position of the mental 

foramen on Moroccan population by 
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panoramic radiographs and stated that, in 

most cases, 62.7%, it was located under the 

apex of the second premolar, and in 30% 

of cases it was located between the 

premolars, with 79% symmetry, without 

statistically significant differences between 

men and women as far as the position of 

the mental foramen is concerned. 

Parnami P et al, 2015 [13], by 

assessing panoramic radiographs of Indian 

population, showed that the most common 

position of the mental foramen, was 

sagittally (horizontally) in the longitudinal 

axis of the second premolar in 61% of 

cases, followed, in 28.7% of cases, by the 

location between the two premolars, while 

vertically, it was located below the line 

passing through the apex of the second 

premolar, in 72.2% of cases. 

Verma P et al, 2015 [14], by assessing 

panoramic radiographs of Indian 

population, showed that, in 43.33% of 

cases, the mental foramen was located in 

front of the apex of the second premolar, 

and in 35.41% of cases between the two 

premolars, with certain left-right 

asymmetry. 

Kim IS et al, 2006 [23], assessed the 

position of the mental foramen on Korean 

population, clinically (by exposure during 

surgical interventions) and by panoramic 

radiographs, and showed that, the mental 

foramen was located under the second 

premolar in 64.3% of cases; in 26.8% of 

cases it was between the first and the 

second premolar, and in 8.9% of cases 

under the first premolar; the mean distance 

between the mental foramen and the lower 

border of the mandible was 16.52 mm. 

Haghanifar S and Rokouei M, 2009 

[24], by assessing panoramic radiographs 

of Iranian population, showed that, in 

47.2% of cases, the mental foramen was 

located between the two premolars, and in 

46% of cases, in front of the second 

premolar, with 85.7% symmetry. 

Other authors studied the topography 

of the mental foramen on panoramic 

radiographs on Jordanian population and 

showed that horizontally (anterior-

posterior) the most common location of the 

mental foramen was between the 

mandibular premolars, asymmetrical left-

right position in 33% of cases, and the 

most common vertical location was under 

the root apices of the mandibular 

premolars, asymmetrical left-right position 

in 14% of cases [25].  

Ngeow WC and Yuzawati Y, 2003 [26] 

studied the topography of the mental 

foramen on panoramic radiographs, on 

Malaysian population, and showed that the 

most common horizontal position was in 

the longitudinal axis of the second 
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premolar (69.2%), followed by the location 

between the first and second premolar 

(19.6%), with bilateral symmetry in 67. 7% 

of cases.  

Sheikhi M et al, 2015 [27], by 

assessing CBCT radiographs of Iranian 

population, showed that, horizontally, in 

most cases, the mental foramen was 

located between the two premolars, 

followed, in terms of frequency, by the 

location in the longitudinal axis of the 

second premolar, and vertically, most 

commonly the apical location from the root 

apices. 

Kabak SL et al, 2017 [28], by assessing 

CBCT radiographs of Belarus population, 

showed that, horizontally, the mental 

foramen was located between the two 

premolars in 57.7% of cases, and in 33.8% 

of cases, it was in the longitudinal axis of 

the second premolar, with 64.1% right-left 

symmetry. Vertically, in 65% of cases, the 

mental foramen was located under the 

teeth apices, at a distance of 3.2±1.3 mm, 

and in 29.5% of cases, it was located at the 

level of the line drawn through the teeth 

apices. 

Khojastepour L et al, 2015 [29], 

assessed the position of the mental 

foramen on Iranian population by CBCT 

radiographs and showed that, horizontally, 

the mental foramen is located in the 

longitudinal axis of the second premolar in 

49.4% of cases, and in 33.2% of cases it 

was between the two premolars, with slight 

left-right and female-male asymmetry.  

A unique study of the mental foramen 

topography via ultrasonographic 

assessment performed by Laher AE et al, 

2016 [30], on Caucasian population and on 

black population, showed that, in black 

people, the mental foramen is located more 

often in the vertical axis of the second 

premolar, and in Caucasians between the 

two premolars. As percentage, the mental 

foramen was located between the two 

premolars in black people in 37% of cases, 

and in Caucasians in 48% of cases, 

respectively; in 51% of cases in black 

people and in 36% of cases in Caucasians, 

it was located in the vertical axis of the 

second premolar. 

Table no. 1 centralises the previous 

observations regarding the topography of 

the mental foramen. 
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Tabel 1: Prevalence of the mental foramen location in relation to mandibular premolars 

 

Study 

 

Population 

Between apices 

of premolars 

(%) 

Apical to second 

premolar 

 (%) 

Other 

locations
*
 

(%) 

Nimigean V, 2014 [1] Caucasian 58.33% 20% 21.66% 

Amorim MM et al, 2008 [7] Brazilian 21.45% 69.75% 8.80% 

Ndiaye ML et al, 2018 [10] Senegalese 18.2% 57.8% 24% 

Chkoura A and El Wady W, 

2013 [11] 

Moroccan 30% 62.7% 7.3% 

Parnami P et al, 2015 [12] Indian 28.7% 61% 10.3% 

Afkhami F et al, 2013 [13] Iranian 24% 67% 9% 

Verma P et al, 2015 [14] Indian 35.41% 43.33% 21.26% 

Oguz O and Bozkir MG, 

2002 [16] 

Turkish 44.10% 55.88% 4.12% 

Ukoha UU et al, 2013 [17] Nigerian 15.91% 58.33% 25.76% 

Fabian FM, 2007 [18] Tanzanian 12% 45% 43% 

Hoque M, 2013 [19] Bangladeshi 42.45% 35.90% 21.65% 

Lekshmy Vijay VG et al, 

2017 [20] 

Indian 11.8% 46.1% 42.1% 

Gada SK and Nagda SJ, 2014 

[22] 

Asian 63% 20.67% 16.33% 

Kim IS et al, 2006 [23] Korean 26.8% 64.3% 8.9% 

Haghanifar S and Rokouei 

M, 2009 [24] 

Iranian 47.2% 46% 6.8% 

Ngeow WC and Yuzawati Y, 

2003 [26] 

Malay 19.6% 69.2% 11.2% 

Kabak SL et al, 2017 [28] Belarusian 57.7% 33.8% 8.5% 

Khojastepour L et al, 2015 

[29] 

Iranian 33.2% 49.4% 17.4% 

Laher AE et al, 2016 [30] Caucasian 

Black 

48% 

37% 

36% 

51% 

16% 

12% 
*
 Other locations are: mesial to the first premolar, distal to the second premolar. 

 

Most studies analyzed the topography 

of the mental foramen on panoramic 

radiographs (OPG) and only few on CBCT 

radiographs.  

The results presented in the above 

mentioned studies on the topography of the 

mental foramen were quite different and 

had multiple variations, even 

contradictions, e.g. certain studies 

conducted on Iranian population. However, 

we found frequent female-male and right-
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left symmetry, which was stated in most of 

the studied references.  

Horizontally, the mental foramen is 

most commonly located in the vertical axis 

of the second premolar in 49.66% of cases 

and between the apices of the mandibular 

premolars in 33.74% of cases, the total 

prevalence being 83.40%. Nevertheless, its 

location may range from the canine tooth 

to the mandibular first molar. The other 

locations of the mental foramen (being 

distal and mesial from the premolars) 

totalled a prevalence of 16.60%, with the 

mention that, on black populations, this 

prevalence was of 26.19%, for the location 

of the mental foramen as distal from the 

second premolar. There are studies 

showing that the mental foramen is located 

more frequently between the two 

premolars (54.67% prevalence) or in the 

long axis of the second premolar (29.93% 

prevalence) for the Caucasian population; 

for Mongoloids, Chinese and South 

Korean people, the mental foramen is often 

located in the vertical axis of the second 

premolar and mesial from it; and in the 

African (black)  population, the mental 

foramen is predominantly located in the 

axis of the second premolar and distal from 

it.  

Vertically, the mental foramen was 

located more frequently juxta-apically or 

below the root apices, with smaller 

variations as compared to its horizontal 

topography; thus, it can be located 

coronally to the root apices of the 

premolars, close to the alveolar border, or 

closer to the lower border of the mandible, 

or halfway up the mandibular body, the 

vertical position being influenced by the 

amount of alveolar (crestal) bone loss.  

The above observations contradict the 

statement found in most anaesthesia 

textbooks in dental medicine, according to 

which the mental foramen is most 

frequently located between the apices of 

the premolars [30, 31, 32].  

These populational, racial and even 

individual variations occur as a result of 

craniofacial growth, anatomic variety and 

the morphometric methodologies used.  

Particular morphology and relation of 

the mandible to the maxillae might suggest 

a predisposition to certain affections [33]. 

Therapeutic failure in the mandibular 

premolar area may be caused by the 

variations in the topography of the mental 

foramen and of the mandibular (mental) 

canal, by the variations in root 

morphology, and by dehiscence or 

fenestration alveolar defects, but also by 

the dentist’s errors [34, 35, 36, 37, 38].    
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CONCLUSIONS 

The results hereby presented suggest 

that, before endodontic and surgical 

treatments (dentoalveolar, orthognatic, and 

periodontal surgery, dental implants 

placement) in the mandibular premolar 

area, dentists need to have good knowledge 

of the standard anatomical landmarks 

necessary for accurately locating the 

mental foramen; they should also take into 

account the factors that can influence this 

position, because variations in mental 

foramen topography can favour therapeutic 

failures. 
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