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Abstract 

Introduction: Mental foramen (MF) is front opening of 

the mandibular canal on the body of mandible alongside 

and above the tubercle of chin. Normally, MF is located 

below the interval between two premolars but position of 

MF varies in different populations. It may lie between 

apices of premolars, below the apex of second premolars. 

Any foramina in addition to MF found in body of 

mandible is known as accessory mental foramen (AMF).  

Method:  This is a descriptive cross-sectional study 

conducted in 197 dry human mandible which was 

collected from different medical colleges of Nepal. Study 

was conducted to determine morphology and variations in 

the position of the MF and AMF.  

Result: The present study revealed that mental 

foramen was present in all observed mandibles and it 

was bilateral. Most common position was below 

second premolar, followed by below apex of first 

premolar then between first and second premolar, and 

rarely below the apex of first molar. Shape of MF was 

predominantly round while in few percentage it was 

oval. AMF was observed in 11.68% of mandible and 

its average size was 1.00 mm.  

Conclusion: MF and AMF have been found to vary in 

position in different ethnic groups. Injury of the mental 

nerve is one of the complications of surgery of mandibular 

canal and mental foramen region. Therefore, its 

identification is important for dental surgeons in nerve 

block and surgical procedures to avoid injury to 

neurovascular bundle.  

Keyword: Accessory mental foramen, mandible, mental 

foramen, mental nerve, Premolar  

Introduction 

Mental foramen (MF) is the front opening of the 

mandibular canal on the body of mandible alongside and 

above tubercle of chin. Normally, MF is located below the 

interval between two premolars.1,2  

http://www.ijmacr.com/
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Any foramina in addition to the MF found in body of 

mandible are known as accessory mental foramen 

(AMF).1 Mental nerve, a branch of inferior alveolar nerve 

passes through MF and supplies the chin, lower lip, buccal 

mucosa of incisors, canines and premolars.3 Preoperative 

study of MF is important to prevent damage to  mental 

nerve which will cause paresthesia of  lip, chin, oral 

mucosa.4 There are three nerve branches exit through 

mental foramen, approximately 1 mm thickness each.5 

Occasionally, it innervates incisor teeth.5 But, studies have 

shown that there are variations in the position of MF in 

different populations but there is almost no data available 

for location, incidence, shape, size of mental foramen and 

accessory mental foramina of Nepalese mandibles. Hence, 

considering the importance of MF, this study was 

undertaken to determine morphology and variations in 

position of MF and AMF. 

Methodology 

This is a descriptive study conducted to determine 

morphology and variations in the position of the MF and 

AMF by the morphometric assessment of the relation of 

MF to mandibular symphysis, base of the mandible and 

alveolar border of the body of the mandible. This study 

was  conducted in the Department of Anatomy of 

Kathmandu University School of Medical Sciences 

(Chaukot), Institute of Medicine (Teaching Hospital, 

Maharajgunj) Nepal Medical College (Jorpati, Attarkhel), 

Kathmandu Institute of Science and Technology 

(Imadole). A 197 dry human mandibles were obtained 

from the above mentioned  medical colleges. Normal adult 

mandibles were included in this study while deformed, 

broken and young ones were excluded. Digital Vernier 

Caliper, Scale and Protector are used for the measurement 

procedure.  

 

 

Fig. 1:  Measuring distance from center of mental foramen 

to lower border. 

 
Fig. 2: Measuring distance from mental foramen to 

symphysis menti 

 
Fig. 3:  Measuring horizontal distance of mental foramen 
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Fig. 4:  Measuring distance from central of mental 

foramen to upper border 

Results: The present study finds that the location of 

MF on the right side of the mandible is below the apex 

of first premolar (PM1) in 80 (40.6%), second 

premolar (PM2) in 101 (51.4%), first molar (M1) in 6 

(3.0%); and between first and second premolar 

(PM1PM2) in 10 (5.0%). Similarly, location of MF on 

the left side is below the apex of PM1 in 81 (41.1%), 

PM2 in 106 (53.81%), M1 in 3 (1.52%); and PM1PM2 

in 7 (3.55%) on the left side of the mandibles.  

 
Fig 5: Bar chart shows the frequency and percentage of 

location of mental foramen in right side of mandible 

 
Fig. 6: Bar chart shows the frequency and percentage of 

location of mental foramen in left side of mandible. 

The distance from MF to symphysis menti varies from 

2.09 to 37.94 mm with the mean value of 26.29 ±3.017 

mm on the right side. The distance from MF to symphysis 

menti varies from 1.82 to 38.49 mm with the mean value 

of 26.06 ±3.30 mm on the left side of the mandibles.  

 
Fig 7: Bar chart shows that the distance from mental 

foramen to symphysis menti  

The distance from MF to alveolar margin varies from 7.47 

to 26.65 mm with the mean value of 13.56 ±2.22 mm on 

the right side and the distance from MF to alveolar margin 

varies from 0.44 to 39.55 mm with the mean value of 

13.15 ±2.86 mm on the left side of the mandibles.   
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Fig. 8: Bar chart shows that the distance from mental 

foramen to alveolar margin 

The distance from MF to inferior border (base) of 

mandible varies from 0.51 to 31.00 mm with the mean 

value of 13.65 ±2.19 mm on the right side and on the left 

side of the mandible varies from 0.13 to 31.32 mm with 

the mean value of 13.44 ±2.42 mm.   

 
Fig. 9: Bar chart shows that the distance from mental 

foramen to inferior border 

M1 tooth in 16 mandibles, PM1PM2 in 17 mandibles. 

Average distance between MF and AMF is 0.66mm lateral 

to MF. The shape of mental foramen is round in 

165(84%), oval shape in 32(16%) on the right side of 

mandible. The shape of mental foramen is round in 

167(85%) and oval shape in 30(15%) on the left side of 

the mandible. 

 
Fig. 10: Frequency and percentage of mental foramen 

shape in right side 

 
Fig. 11: Frequency and percentage of mental foramen 

shape in left side 

The vertical diameter of MF varies from 0.16 to 2.74 mm 

with the mean value of 1.41 ±0.47 mm on the right side 

and on the left side it varies from 0.09 to 6.63 mm with 

the mean value of 1.43 ±0.61 mm. The horizontal 

diameters vary from 0.53 to 4.45 mm with the mean value 

of 1.72 ±0.62 mm on the right side and on the left side it 

varies from 0.05 to 5.80 mm with the mean value of 1.64 

±0.62 mm. Hence, the average size of MF is 1.57 mm on 

the ride side and 1.53 mm on the left side with an average 

diameter of MF of 1.55 mm.  
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Fig. 12: Bar chart showing vertical and horizontal 

diameter of mental foramen of both side of mandible. 

 
Fig 13: Showing mental and accessory mental foramen 

The average size of AMF is 1 mm ranging from 0.6 mm to 

1.5 mm. AMF is observed in 23 (11.68%) mandibles out 

of 197 mandibles. AMF is present in 10 (5.08%) 

mandibles on right side and in 13 (6.60%) in left side. 

Discussion 

The most common position of MF was below the apex of 

second premolar tooth in 52.54% of Nepalese mandibles. 

This commonest position has been described in 52.94% of 

mandibles in Sri Lankan population,6  44.08% on the right 

side and 46.23% on the left side in western India,7 55.7% 

on the right side and 61.4% on the left side in Turkish 

mandibles,8  45% in Tanzanian studies,9  64.3% in 

Koreans10  and 69.2% in Malay populations.2  Siddiqui et 

al.7  found that MF below the apex of second premolar 

tooth in 44.08% on right and 46.23% on left side; 49% by 

Tebo and Telford11 , 58.98% by Wang et al  in Chinese 

population12  and 52.9% by Santini and Land  in Chinese 

and British population13  while Agrawal et al. reported 

81.55% on right side and 81.5% on left side in Indian 

population.14  

The second common position was below the apex of first 

premolar (40.86%) in oppostiton to Phillips et al15, Ngeow 

and Yuzawati2 and Apinhasmit et al.16 the most common 

position was below the apex of first premolar. Haghanifar 

and Rokouei17 reported that the most common position of 

the MF was between the two premolars being 47.2%. 

Another study from Turkey has shown that the most 

common position of the MF was between the two 

premolars in 71.5%.18 A similar trend also noticed by 

Aktebin et al.19 According to Olasoji et al.20   most 

frequent position of MF was between 1st and 2nd 

premolars, followed by the apical position of 2nd premolar 

in North Nigerians.  

The distance between mental foramen and symphysis 

menti was 26.29 ±3.017 mm on right side with range of 

2.09 to 37.94 mm and 26.06 ±3.30 mm on left side with 

range of 1.82 to 38.49 mm. Nimje et al.21 reported 

25.81±2.25 mm on right side with range of 15.7-30 mm 

and 25.81±2.11 mm on left side with range of 15.2-30 

mm; Sankar et al.22 published 27.2 mm and 27.7 mm on 

left side and Wang et al.12 measurement was 28.06 mm.  

The distance from MF to alveolar margin was varied from 

7.47 to 26.65 mm with the mean value of 13.56 ±2.22 mm 

on the right side and 0.44 to 39.55 mm with the mean 

value of 13.15 ±2.86 mm on the left side. Almost similar 

findings were also noticed by Nimje21 et al. that the 

distance was 12.42±2.13 mm on right side with range of 

8-19.3 mm and on left side it was 12.51±2.0 mm with 

range of 8-18.5 mm; also by Sankar et al.22 noted the 

distance was 13.7 mm and 16.4 mm on left side while 

Singh and Srivastav1, the distance on right side was 17 



 Deep Shikha Mishra, et al. International Journal of Medical Sciences and Advanced Clinical Research (IJMACR) 

 

 
© 2021, IJMACR, All Rights Reserved 
 
                                

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

Pa
ge

14
4 

  

mm and on left side was 18.6 mm which was slightly 

higher than the findings of the present study.  

The distance from MF to inferior border (base) of 

Mandible varied from 0.51 to 31.00 mm with the mean 

value of 13.65 ±2.19 mm on the right and 0.13 to 31.32 

mm with the mean value of 13.44 ±2.42 mm on the left 

side of the Mandibles.  Nimje et al.21   reported 12.39±1.25 

mm on right side with range of 9-19 mm and on left side 

was 12.27±1.13 mm with range of 9-17 mm; Souaga et 

al.23 reported 14.89 mm in males and 14.21 mm in the 

females.; Sankar et al.22  noted 16.5 mm on right side and 

14.3 mm on left side; Singh and Srivastav1 reported 17.3 

mm on the right side and 13.7 mm on left side.  

Cagirankaya and Kansu24 reported that the position of 

AMF below the first molar was similar to the present 

study. According to Toh et al.25 distance between the MF 

and AMF in three cadavers are 0.67 mm, 2.1 mm and 5.74 

mm whereas the authors observed position of AMF from 

MF to be 0.67 mm. 

The present study showed that the shape of MF was round 

in 84% and oval shape was in 16% on the right side and 

on the left side, round shape was in 85% and oval shape of 

MF was in 15% of the mandibles. A similar trend was also 

noticed by Singh and Srivastav1 in their study, on right 

side it was oval in 6% of mandibles and round in 94%. In 

left side it was oval in 13% of mandibles whereas it was 

round in 87%. Mbajiorgu et al.26 reported round MF in 

43.8% and oval MF in 56.3%. Oliveira et al.10 reported 

that the shape was oval in 73.8% on right side and 71.3% 

on left side. Nimje et al.21 also found that the majority of 

mental foramen was oval in shape i.e. 62% and only 38% 

had round MF.  

The vertical diameter of MF varied from 0.16 to 2.74 mm 

with the mean value of 1.41 ±0.47 mm on the right side 

and the left side it was varied from 0.09 to 6.63 mm with 

the mean value of 1.43 ±0.61 mm; Nimje et al.21reported 

the mean vertical diameter 2.53 mm on right side and 2.56 

mm on left side with range of 1.5-3.7 mm on right side 

and 1.5-3.8 mm on left side. Oguz and Bozkir27   measured 

2.38 mm and 2.64 mm on right and left sides respectively; 

Ilayperuma et al.6 reported 2.45 mm on right side and 

2.60mm on left side. Agrawal et al.14 2.15 and 2.13mm on 

the right and left respectively. 

The horizontal dimension of MF was 1.72 ±0.62 mm on 

the right side and 1.64 ±0.61 mm on left side with range of 

0.53 to 4.45 mm on right side and 0.05 to 5.80 mm on left 

side. According to Chung et al.28 measurement was 2.4 

mm; Apinhasmit et al16  reported 2.8mm; Oguz and 

Bozkir27    found 2.93 mm on right side and 3.14 mm on 

left side amongst Turkish population; Singh and 

Srivastav1  reported 2.79 mm on right side and 2.57 mm on 

the left side;  Nimje et al.21  measured 3.11 mm on right 

side and 3.18 mm on left side with range of 1.7-5.1 mm on 

right side and 1.4-5.4 mm on left side; Ilayperuma et al.6  

noted 3.26 mm and on left side 3.41 mm and Agrawal et 

al.14  measured on right side 3.33 mm and on left side 3.25  

mm. 

In the present study, the average dimension of AMF is 1 

mm. Published literature related to the size of AMF for 

common scholars is hardly available. In the observations 

under this study, MF was present in all the 197 mandibles 

(100%) and it was bilateral. Singh and Shrivastav1  

reported  MF was present bilaterally in all the 100 

mandibles (100%).  Oliveira et al.10  analyzed 80 

mandibles and established 100% presence of MF which 

were consistent with result of the present study however 

de Frietas et al.29  reported 0.4% absence of MF. Singh and 

Shrivastav1  noticed that 8% of AMF was left side and 5% 

on right side of the mandibles which was quite similar 

with the result of the present study.  According to 

Gershenson et al.30 AMF was present in 2.8% Israeli 

adults mandibles. It was 1.8% for American whites and 
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12.5% in Polinesians. Oliveira et al. reported 5% AMF in 

mandibles. The incidences of AMF did not differ 

significantly between right and left side of the 

mandibles.10 

Conclusion 

Mental foramen and accessory mental foramen have been 

found to vary in position in different ethnic groups. Injury 

of the mental nerve is one of the complications of surgery 

of the mandibular canal and mental foramen region. 

Therefore, its identification is important for dental 

surgeons in nerve block and surgical procedures to avoid 

injury to neurovascular bundle.  

The present study revealed that mental foramen was 

present in all 197 observed mandibles and it was bilateral. 

Accessory mental foramen was present in 6.60% on left 

side  and 5.08% in right .Study concluded that the most 

common position of mental foramen was below second 

premolar, followed by below apex of first premolar then 

between first and second premolar, and rarely below the 

apex of first molar. Shape was predominantly round while 

in few percentage it was oval. Average size of mental 

foramen was 1.57 mm on right side while 1.53 mm on left 

side. Average size of accessory mental foramen was 1.00 

mm. 

Identification and preservation of mental foramen is 

extremely important in periapical surgery, implant 

surgery, maxillofacial surgery and orthographic 

procedures. Moreover, it also aids in interpreting 

landmarks in oral pathology and forensics. To avoid nerve 

injury during surgery in the foraminal area, guidelines 

should be developed based on the literature with respect to 

verification of the position of the MF. 

This study supplement data of MF and AMF of Nepalese 

population which may help the surgeons, anesthetists, 

neurosurgeons and dentists in carrying out surgical 

procedures successfully. This study will also be helpful to 

anthropologist and forensic medicine for gender 

identifications.  
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