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ABSTRACT

Introduction: Accessory Mental Foramen (AMF) is an additional Mental Foramen (MF) situated 

nearby the regular MF and usually placed posterior to the MF. The accessory branch of the mental 

nerve passes through it. AMF may be one of the factors implicated in regional anaesthesia failure.

Aims: To evaluate the incidence and the anatomical features of the accessory mental foramen, which 

is occasionally traced additional to the main mental foramen.

Materials and Methods: 61 dry human mandibles of Indian population and of unknown sex were 

used and analysed for the precise location, incidence and morphological details of accessory mental 

foramen.

Results: 4 out of 61 (6.55 %) mandibles had Accessory Mental Foramen (AMF). Three specimens 

had unilateral AMF- 2 on right side, one on left side and one specimen had bilateral AMF. Shape of 

all AMF was circular with smooth margin.

Conclusion: Presence and location of accessory mental foramen is important during surgical 

procedures involving mandibular region. The detection of AMFs may reduce the rates of post-

operative pain and paraesthesia in surgical procedures.
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INTRODUCTION:

hough bilateral single Mental Foramen 

(MF) is the most common presentation on Tthe anterolateral aspect of the body of 

mandible and allowing mental nerve to pass, 

variations like supernumerary or accessory MF or 
1

absent foramen are also encountered.  Accessory 

MF (AMF) is an additional MF which is situated 

nearby the regular MF and usually placed posterior 
2

to the MF . It has been suggested that separation of 

the mental nerve into several fasciculi earlier than 
th

the formation of the mental foramen until the 12  

gestational week could be a reason for the 
1,2,3,4

formation of accessory mental foramen.  Toh et 
2al  investigated the nerves emerging from the AMF 

and identified them as the accessory branch of the 

mental nerve, and confirmed their distribution to 

the mucous membrane and skin, extending from the 

corner of the mouth to the labial region. They 

indicated the possible occurrence of pain caused by 

injury of the nerves emerging from the AMF by an 

i n j ec t i on  v i a  t he  mucous  membrane .  
5

BoronatLópezet al  mentioned the AMF as one of 

the factors implicated in regional anaesthesia 

failure. Variability in the incidence and location of 
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Fig. 1. Mandible (M-P/Q/R/S) showing the 

Accessory mental foramen (indicated by arrow) 

on right (R) and left (L) side 

Fig 2. Mandible showing positional relationship 

between accessory mental foramen (AMF) and 

mental  foramen (MF)- AMF in posterior zone

The frequency of the AMF was calculated. Its 

dimensions, topographical relationship to the teeth 

of the mandible, the mental foramen (MF) and the 

peripheral mandibular landmarks were determined. 

For that distance from [a] Symphysis menti 

(Mandibular midline-MML), [b] Inferior border of 

the mandible, [c] Posterior border of the ramus and 

[d] Superior border of the body of the mandible 

(alveolar crest) to the AMF were taken. Size of 

AMF obtained by using vernier calliper & the 

shape of AMF was also noted. Position of AMF in 

relation to teeth of lower jaw was taken. 

AMF has been reported in the literature. The 

incidence of AMF has varied between less than 5% 
6

and about 30%.  Data on shape, size and position of 

AMF is sparse in literature. Since numerous 

surgical procedures in oral and maxillofacial 

surgery as well as several aspects of dental practice 

involve the mental region, the knowledge of its 

anatomical variations is essential for the clinician.  

So, the aim of the present study was to evaluate the 

incidence and the anatomical features of the 

accessory mental foramen, which is occasionally 

traced additional to the main mental foramen.

MATERIALS AND METHODS:

61 dry human mandibles of Indian population and 

of unknown sex available in the Department of 

Anatomy, Velammal Medical College Hospital & 

Research Institute, Madurai, Tamilnadu were used 

for the study. Measurements were obtained by 

using a vernier calliper.
 
Direction of foramen was identified by inserting 25 

gauge hypodermic needle and wire into the 

foramen. For confirmation of accessory mental 

foramen (AMF) a thick thread was passed through 

mandibular canal between mental foramen and 

mandibular foramen and dye was injected into 

AMF. Staining of the thread labelled the foramen as 

an AMF.
    
Mandibles with AMF were named arbitrarily as M-

P, M-Q, M-R, and M-S (M for mandible) for easy 

identification and avoiding confusion (Fig. 1). 

Number of AMF per 100 mandibles was treated as 

incidence of AMF. Before measuring, mandibles 

were kept on a standard horizontal plane to which 

lower border of the mandible gets its maximum 

contact when pressure was applied to the molars.
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To locate the AMF in relation to MF, area around 

MF was divided into eight zones- superior, inferior, 

anterior, posterior, posterosuperior, posteroinferior 

anterosuperior, anteroinferior by drawing two pairs 

of parallel lines vertical pair of lines limiting the 

anterior and posterior boundaries and horizontal 

pair of lines limiting the superior and inferior 

boundaries of the mental foramen (Fig 2).

To assess the extent of separation of accessory 

mental foramen from mental foramen distance 

between these two foramina was measured. 

Mandibles of children and elderly population were 

discarded. Results were analyzed statistically for 

central tendency in measures and expressed as 

percentage, average, median, range and absolute 

value.

RESULTS:

Incidence, Shape and Size of AMF

In the present study 4 out of 61 (6.55%) mandibles 

had Accessory Mental Foramen (AMF). Three 

specimens had unilateral AMF- 2 on right side, one 

on left side and one specimen (M-S) had bilateral 

AMF. Incidence of AMF was 4.91% on the right 

side and 3.27% on the left side. Incidence of 

bilateral AMF was 1.64% (1 in 61). Shape of AMF 

was visually recognised and found, all were of 

circular in shape with smooth margin. The sizes of 

AMF in all 4 specimens were recorded as 2.0 mm 

for M-P (right side), 1.1mm for M-Q (right side), 

3.0 mm for M-R (left side), 1.3 mm in both sides for 

M-S. Average size of AMF was 1.74 mm. In 3 

specimens AMF were smaller than mental foramen 

but in one specimen (M-P) both accessory mental 

foramen and mental foramen were of same size (2 

mm). The common characteristic of direction of 

canal  opening  in  AMF was  observed  

posterosuperiorly in direction.

Location of AMF in relation to various 

mandibular land marks

I. Location of AMF in relation to mandibular
teeth:

AMF was situated on the longitudinal axis of 1st 

molar in two specimens M-Q having right side 

ndAMF and M-R having left side AMF, 2  premolar 

in specimen M-P having right side AMF and in 

specimen M-S having bilateral AMF.
 
II. Location of AMF in relation to Mental

Foramen (MF):

AMF in all 4 specimens- M-P, M-Q, M-R, M-S 

were observed in posterior, posteroinferior, 

posterior, and inferior position respectively (Figs. 

1&2). In specimen M-S with bilateral AMF both 

accessory foramina were located in symmetrical 

position. No AMF was observed in superior, 

anterior, anterosuperior, anteroinferior and 

posterosuperior positions. The result of extent of 

separation between accessory mental foramen and 

mental foramen was 2mm in specimen M-P, 15mm 

in M-Q, 1.8mm in M-R and 2mm apart in both sides 

in specimen M-S. Average distance between AMF 

and MF was 9.6 mm but median value was 2 mm.

III.Location of AMF in relation to peripheral
mandibular landmarks:

Table1.Location of AMF in relation to 

peripheral mandibular landmarks
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DISCUSSION:

Incidence, Shape and Size of AMF : 

AMF is a relevant anatomic structure with endemic 
importance in surgical procedures involving 
mandibular region. The incidence of AMF varies in 
the literature. In the present study incidence of 
accessory mental foramen (AMF) was more on 
right side than left side. This was in contrast to the 

7result of Singh & Srivastav  but in accordance to the 
8 9

result of Devi K Sankaret al. , Gupta & Soni , and 
10 

Raman &Choudhary (Table. 2).

Table 2. Side wise comparison of incidence of 
AMF

Over all incidence of AMF (8.18%) in the present 
7study was less than result of Singh and Srivastav  

10(13%), and Raman and Choudhary  (15.55%) but 
11 

more than the result of Sawyer (4.95%) Virendra 
12 9Budhirajaet al  (6.66%) and Gupta and Soni  

(6.66%) (Table.3). The occurrence of bilateral 
AMF is rare. Its Incidence in the current study was 
1.63% which was higher than the report of 

13
Khojastepour et al  (0.64%). Two or more AMF 
was not found in this study. A very rare occurrence 
of absence of mental foramen was reported by De 

14Freitas et al.

Table-3. Accessory mental foramen observed by 
different authors

Shape of AMF may be oval or circular as reported 
7,15in different studies . In the present study all AMFs 

were circular in shape which is similar to the report 

of Singh and Srivastavas they also observed 
7circular AMF only.

Average size of AMF on the left side (2.1 mm; 

range: 1.3-3.0mm) was more as compared to the 

right side (1.47mm; range: 1.1-2.0mm). Side wise 
7similar trend was observed by Singh and Srivastav  

but size of AMF in their report was less (right side: 

0.78mm and left side: 1.00mm) in comparison to 

our findings. AMF is usually smaller than regular 
4,9,15

MF  but in one specimen (M-P) in our finding 

both accessory mental foramen and mental 

foramen were of same size (2 mm). The direction of 

canal  opening  in  AMF was  observed  

posterosuperiorly which is in accordance to the 
4

study report of Katakami et al.

Location of AMF in relation to various 

landmarks

Anatomical variations in the mandible can cause 

surgical complications if not properly identified but 

very limited data are available in Indian population 

regarding location of AMF.
 
I.Location of AMF in relation to mandibular 

teeth: In the present study a total of 5 AMF (3 AMF 

on right side and 2 AMF on left side) were present 

on 61 mandibles including one mandible with 

bilateral AMF. On the right side, 2 out of 3 AMF 

were situated on the body of mandible on the 
nd st

longitudinal axis of 2  premolar and one on 1  
7molar but in the report of Singh and Srivastav  all 5 
stAMF out of 13 observed AMF were between 1  and 

nd
2  premolar. On the left side, out of 2 one AMF was 

present on the body of mandible on the longitudinal 
st nd

axis of 1  molar and another one on 2  premolar but 
7

in the report of Singh and Srivastav  all 8 AMF out 
stof 13 observed AMF were below the apex of 1  

premolar tooth.
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II.Location of AMF in relation to mental 

foramen (MF): Posterior and inferior location of 

AMF were observed as common location in this 
4

study but in the study results of Katakami et al.,  

conducted on 150 mandibles found 17 AMF 

including one triple foramen where common 

location of AMF was posterior (59%) followed by 

inferior (47%). Average distance between AMF and 

MF was 9.6mm in the current study which is too 

high as compared to the report of Singh and 
7Srivastav  0.67mm (range: 0.6-1.5mm) and the 

2report of Toh et al.  where they found the distance 

AMF and MF in three cadavers as 0.67mm, 2.1mm 

and 4.57 mm. In our finding higher average value 

(9.6 mm) is due to wide range (1.8-15 mm) of 

distances between AMF and MF and the wide range 

is due to observation of very widely separated (15 

mm) AMF from regular MF in one mandible. The 

range for other 3 mandibles (1.8- 2 mm) is within 
2

the range of Toh etal.  (0.67-4.57 mm) but outside 
7the range of Singh and Srivastav  (0.6-1.5 mm). But 

median distance between AMF and MF (2 mm) in 

our results matched with the result of Katakami et 
4

al.  as they also observed same median value (2 

mm) for the distance between AMF and MF. 
4

According to Katakami et al.  position of AMF is 

influenced by the site of branching and length of 

accessory mental nerve.

III.Location of AMF in relation to peripheral 

mandibular landmarks: Average distances of 

AMF from symphysismenti (mandibular midline), 

posterior border of ramus, base of mandible, 

alveolar crest were 28.6 mm, 65 mm, 12.2 mm, 14.8 

mm respectively (Table-1). These measurements 

provide the alternative way to locate AMF on the 

mandibular body and helpful for precise location of 

AMF in edentulous persons and persons with 

anomalous teeth. No data are available in literature 

for comparison. 

CONCLUSION:

In the present study 4 out of 61 (6.55%) mandibles 

had Accessory mental foramen (AMF) and one out 

of 61 (1.63%) had bilateral AMF. Therefore 

identification and location of accessory mental 

foramen is important during surgical procedures 

and dental implant insertion involving the 

mandibular, premolar and molar region. The 

possible presence of AMF should not be 

overlooked to avoid the occurrence of a 

neurosensory disturbance during surgery and 

implant insertion.
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