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Introduction

The mental foramen (MF) is a funnel-like 
opening in the lateral surface of the man-
dible at the terminus of the mental canal 
(1). The mandibular nerve exits the mental 
foramen along with the mental vessels, pro-
viding both innervation and blood supply to 
the lower lip, the gingiva on the ipsilateral 
side anterior to the first molar, and the buc-
cal vestibule (2). The MF is a significant and 
vital landmark in the mandible during rou-
tine clinical and diagnostic procedures, such 
as mental nerve block and other osteotomy 
procedures. It is also a very important struc-
ture for evaluation of the maturity of the 

lower jaw, placement of implants, remodel-
ling activity of the bone and, more impor-
tantly, the paleoanthropological features of 
the lower jaw in a range of ethnic groups (3).

Due to its position, it is difficult to evalu-
ate the position of the MF clinically. Radio-
graphically the MF is appreciated as a round 
or oval radiolucent area in the inferior part 
of the body of the mandible on both sides 
(4). Due to the oblique path of the mental 
canal, it is difficult to identify the MF con-
sistently on intra oral radiography. Pan-
oramic radiographs are the most commonly 
used extraoral radiographic aids in dentistry 
since they provide a rapid and wide picture 
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Objective. The aim of the study was to determine and compare the 
position of the mental foramen MF in the north and south Indian 
populations using Panoramic radiographs. Materials and methods. 
A total of 100 Panoramic radiographs were selected from the archives 
of  PMNM Dental College and the Department of Oral Medicine and 
Radiology, of which 50 radiographs belonged to a north Indian popu-
lation and 50 radiographs belonged to a local population of Bagalkot 
Karnataka. The position of the MF was classified into 6 positions de-
pending on the relationship to the mandibular teeth. The distance 
from the superior border of the MF to the lower border of the man-
dible was also measured. Results. The most common position of the 
MF was along the long axis of the second premolar in the north In-
dian population and in south Indian populations it was found to be 
between the first and second premolar. Descriptive analysis was used 
to compare the distance between the superior border of the mental 
foramen and the lower border of the mandible bilaterally. Conclusion. 
There was a significant difference in the position of the MF between 
the north and south Indian populations.
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of both the mandible and the maxilla. This 
technique allows the more accurate localiza-
tion of the MF (5). The location of the MF 
may change with age. In childhood it is lo-
cated between the primary canine and the 
1st molar, whereas in the edentulous jaw, it 
is nearer to the upper border of the man-
dible due to bone resorption. (6). The posi-
tion of the MF  varies not only with age, sex 
and ethnicity, but even within the same race 
in different topographic regions, and within 
the same population in the same geographic 
location (1, 5, 7-9). 

The purpose of the present study was to 
determine and compare the position of the 
MF in north and south Indian sub popula-
tions, using an orthopantomogram (OPG).

Materials and methods

The study was conducted at the Department 
of Oral Medicine and Radiology, Parvatha 
Gowda Mallanagouda Nadagouda Memo-
rial Dental College and Hospital, from the 
demographic data and radiographs of pa-
tients who had visited the college for vari-
ous dental treatments. A total of 2648 OPGs 
were examined between 2013 and 2015, and 
100 radiographs were selected, of which 50 
radiographs belonged to the north Indian 

population and 50 radiographs belonged to 
the local population of Bagalkot Karnataka. 
All the radiographs were taken using a Ko-
dak 8000C (tube voltage 60-90 kV, tube cur-
rent 2-15 mA, tube focal spot 0.5 mm, total 
filtration >2.5 mm eq. Al with exposure time 
of 4-14 seconds). Two oral radiologists were 
asked to analyse the radiographs, who were 
blinded about the study. Institutional ethical 
clearance was obtained. Inclusion criteria:  
1. Bilateral presence of a mental foramen 
which could be clearly identified on the ra-
diograph; 2. Presence of all the teeth in the 
mandible between the right second and left 
second molars; 3. Patients aged 16-45 years; 
4. Absence of crowding of the mandibular 
premolar and canine area. Exclusion criteria: 
1. Patients with periodontal problems such 
as mobility of the posterior teeth, supra-
eruption and bone loss; 2. Periapical lesions 
in the mandible; 3. Patient who are taking/
had undergone orthodontic treatment; 4. 
Patients who have undergone maxillofacial 
surgery of the mandible; 5. Radiographs 
with impacted or mixed dentition; 6. Poor 
quality of radiograph. 7. Supra-eruption or 
pathological migration of mandibular teeth.

The position of the MF on the OPG was 
classified as per the criteria given by Al Jass-
er NM, Nwoku AL (10-12). Position 1: MF 
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Figure 1 Orthopantomogram showing the distance between the superior border of the mental foramen to the 
inferior border of the mandible.
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situated anterior to the first premolar tooth; 
Position 2:  MF situated in line with the long 
axis of the first premolar tooth; Position 3: 
MF situated between the apices of the first 
and second premolar teeth; Position 4:  MF 
situated in line with the long axis of the sec-
ond premolar tooth; Position 5: MF situated 
between the apices of the second premolar 
and first molar teeth.; Position 6:  MF situ-
ated in line with the long what the first mo-
lar tooth. 

The vertical position of the MF was mea-
sured in millimetres with reference to the 
lower border of the mandible, using Kodak 
dental imaging software 6.12.11.0, from the 
superior border of the mental foramen on 
either side, to the lower border of the man-
dible (Figure 1).

Statistical analysis

Descriptive statistics was used to measure 
the percentages with respect to the posi-
tion of MF in both north and south Indian 
populations. An independent t test was done 
to compare the mean value of the superior 
border of the mental foramen to the lower 
border of the mandible in both north and 
south Indian populations on both the left 
and right sides of the mandible.

Results

Table 1 shows the percentages with respect 
to the position of the MF in both north and 
south Indian populations. Position 4 was the 
most common, followed by position 3, with 
58% and 18% respectively in the north In-
dian population. In the south Indian popu-
lation position 3 was most common, with 
62%, followed by position 4, with 24%.

Table 2 shows the comparison of the 
mean value of the superior border of the MF 
to the lower border of the mandible on the 
left side, giving a mean value of 1.32 and a 
standard deviation of 2.00 w.r.t with respect 
to the south Indian population, and a mean 
value of 1.07 and a standard deviation of 
2.64 w.r.t with respect to the north Indian 
population, which is a highly significant dif-
ference, with a p value of <0.001. Similarly, 
Table 2 gives a mean value of 1.27 with a 
standard deviation of 2.51 w.r.t with respect 
to the south Indian population, and a mean 
value of 1.02 and a standard deviation of 
2.55 w.r.t with respect to the north Indian 
population, which is a highly significant dif-
ference with a p value of <0.001 on the right 
side.

Table 3 shows statistical analysis using an 
independent t test for comparison of mean 

Table 1 Position of the mental foramen on Orthopantomograms

Position of mental foramen
Cases out of 50 
in north Indian 
population (n)

% of north 
Indian 
population  

Cases out of 50 
in south Indian 
population (n)

% of south 
Indian 
population  

MF situated anterior to the first premolar tooth 3 6 1 2

MF situated in line with the long axis of the first 
premolar tooth

8 16 1 2

MF situated between the apices of the first and second 
premolar teeth

9 18 31 62

MF situated in line with the long axis of the second 
premolar tooth

29 58 12 24

MF situated between the apices of the second premolar 
and first molar teeth

0 0 5 10

MF situated in line with the long axis of the first molar 
tooth

1 2 0 0

MF=Mental foramen.
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value of the superior border of the mental 
foramen to the lower border of the mandible 
in north and south Indian population on the 
left side, with Levenes’s test for Equality of 
Variances. A significant difference was seen, 
with a mean difference of 2.49 and p value 
of 0.01. 

Table 4 shows analysis using an indepen-
dent t test for comparison of the mean value 
of the superior border of the mental fora-
men to the lower border of the mandible in 
north and south Indian populations on the 
right side with Levenes’s test for Equality of 
Variances. A significant difference was seen, 
with a mean difference of 2.51 and p value 
of 0.36.

Discussion 

The present study is in accordance with sim-
ilar studies conducted in Rajasthan, in the 
north-eastern states of India (13), Gujurath 
(14), and Kashmir (15) which are states in 
the northern part of India. The most com-
mon position in the south Indian popula-
tion was position 3, situated between the 
apices of the first and second premolar teeth, 

Naveen Srinivas et al.: Mental foramen in Indian populations

Table 2 The distance from the superior border of the 
MF to the lower border of the mandible in north and 
south Indian populations, on the left and right sides

Area Radiograph 
(n)

Distance (mm)* 

Left side 
(Mean±SD)

Right side 
(Mean±SD)

South 
Indian

50 1.32±2.00† 1.27÷2.51†

North 
Indian

50 1.07±2.64 1.02±2.55

*Between the superior border of the mental foramen and the lower 
border of the mandible.

Table 3 Comparison of the mean value of the superior border of the mental foramen to the lower border of 
the mandible in north and south Indian populations on the left side

Levene’s test for 
equality of variances t-test for equality of means

F Sig.* t Df Sig. 
(2-tailed)*

Mean 
difference

Std. error 
difference

95% CI† of the 
difference

Lower Upper

LTSL‡ 6.38 0.01 5.3 98 0.000 2.49 0.46 1.55 3.42

LTSL§ - - 5.3 91.3 0.000 2.49 0.46 1.55 3.42

*Independent Samples Test (p value); †Confidence Interval; LTSL=Distance from the left side superior border of the mental foramen to the lower 
border of the mandible (‡Equal variances assumed;n§Equal variances not assumed).

Table 4 Comparison of the mean value of the superior border of the mental foramen to the lower border of 
the mandible in north and south Indian populations on the right side.

Levene’s test for 
equality of variances t-test for equality of means

F Sig.* t Df Sig (2-tailed)* Mean 
difference

Std. error 
difference

95% CI† of the 
difference

Lower Upper

RTSL‡ 0.84 0.84 0.36 4.96 98 0.000 2.51 0.50 1.51

RTSL§ - - 4.96 97.97 0.000 2.51 0.5 1.51 3.52

*Independent Samples Test (p value); †Confidence Interval; RTSL=Distance from the right side superior border of mental foramen to the lower 
border of mandible (‡Equal variances assumed; §Equal variances not assumed).
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seen in 62% of cases. The results obtained 
are analogous to the studies performed in 
the southern states of India (11, 16, 17). The 
present study also added another parameter, 
i.e. the distance between the superior bor-
der of the MF and the lower border of the 
mandible bilaterally. The results showed that 
there was a significant difference between 
the measurements, giving a mean value of 
on 1.27 and 1.02 and a SD of 2.51 and 2.55 
for the south and north Indian populations 
respectively, on the right side. Similarly 
a mean value of 1.32 and 1.07 and a SD of 
2.00 and 2.64 for the south and north Indian 
populations, respectively, was found on the 
left side. This indicated that the mental fora-
men was closer to the lower border of the 
mandible in the north Indian population. 

The reason for the difference in the mor-
phological alterations in the position of the 
MF may be attributed to the different ethnic 
origins. Aryans who migrated to India from 
central Asia constitute the north Indian 
population while Dravidians constitute the 
local south Indian population (18).  Another 
reason may be the differences in diet and cli-
mate, which influence body height and cra-
niofacial variability (19). It was noted from 
the results of our study that there is a signifi-
cant difference in the position of the MF in 
the two study cohorts.  The results may be 
used as a unique identification landmark in 
cases of mass disaster, forensics, and anthro-
pological studies. Furthermore, they may be 
helpful in various dental procedures, such 
as nerve block, implant placement, and or-
thognathic surgeries.

Limitations of the study

The sample size was small considering the 
duration of the study which was 2 years, due 
to the smaller inflow of the north Indian 
population, as our institution is situated in 
the southern part of India. The other limi-
tation of the study is that the magnification 

of the OPG was not taken into consider-
ation. Hence a definite conclusion cannot be 
drawn.  

Conclusion

The most common position of the MF in the 
south Indian population was between the 
two mandibular premolars, and in the north 
Indian population it was below the long axis 
of the second mandibular premolar, so there 
was a significant difference in the distance 
between the superior border of the MF and 
the lower border of the mandible bilaterally 
between the two populations.

What is already known on this topic
The mental foramen is a prominent radiographic landmark in 
the lower jaw, where the mandibular nerve exits the mandible 
and supplies the anterior teeth and the soft tissues. There have 
been various studies conducted by different authors regarding 
the position of the mental foramen with respect to mandibu-
lar pre-molars and molars, along with its location in different 
populations.   However, no comparison of the position of the 
mental foramen between two different ethnic groups has been 
attempted before. 

What this study adds
In the present study we attempted to find the relationship be-
tween the position of the mental foramen between the north 
and south Indian populations. We speculated that in the south 
Indian population the most common position of the mental 
foramen was between the two mandibular premolars, and in 
the north Indian population it was below the long axis of the 
second mandibular premolar. We also added a new parameter, 
which is the distance between the superior border of the mental 
foramen and lower border of the mandible, whereby it was cal-
culated that the mental foramen was closer to the lower border 
in the north Indian population. 
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