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The mental foramen has been reported to vary in position in different ethnic
groups. Repeated failures during injections and operative procedures involving
the mental foramen suggest the presence of local differences in a given popula-
tion. The aim of the present study was to investigate possible local differences of
the mental foramen in Eastern Anatolian individuals in the Turkish population.
The present investigation is based on the examination of 70 adult mandibles.
The study consisted of three measurements, to include the relations of the men-
tal foramen to the following: 1) the lower teeth; 2) the body of mandible; 3) the
mandibular symphysis and posterior border of the ramus of the mandible.
The most common position of the foramen was in line with the longitudinal
axis of the second premolar tooth (relation IV), at the midpoint of the mandi-
bular body height and at 1/3.5 of the distance from the mandibular symphysis
to the posterior border of the ramus.
Local differences of the mental foramen may occur in a population. Prior to
surgery knowledge of the most common location of the foramen peculiar to
a local population may enable effective mental block anaesthesia to be provided.
(Folia Morphol 2008; 67: 32–35).

Key words: mandible, mental foramen, mental nerve, premolar

INTRODUCTION
According to textbooks of anatomy, the mental

foramen (MF) is located below the interval between
the premolar teeth, or the second premolar, from
which emerge the mental nerve and vessels [14].
However, variations in the location of the foramen
have been reported. It may occur between the api-
ces of the lower premolars, below the apex of the
second premolar and below the apex of the lower
second premolar [3, 10, 12, 13, 15]. It is suggested
that there are repeated failures to locate the mental
foramen for injections and other operative proce-
dures. On the other hand, data from various ethnic
groups, for example Tanzanian [15], Thai [3], Chinese [13],

British [10], Indian [4], Kenyan African [7] and Saudi
Arabian [2], vary concerning the location of the MF.
A review by Green [5] demonstrated a clear racial
trend in the position of the MF. All the variations
above suggest the possibility of local differences in
a population. A study including Central Anatolian
individuals from Turkish population has already been
reported [1]. In this article a new series of variations
of the MF from Eastern Anatolian individuals in the
Turkish population is presented and the possibility
of local variation of the MF is investigated. Our liter-
ature review failed to find any study that addressed
local variation in the foramen. The clinical signifi-
cance of the MF is also briefly reviewed.
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MATERIAL AND METHODS
This study was carried out over a three-year peri-

od in the Department of Anatomy, Atatürk, Yüzüncü
Yll, Flrat and Erciyes University, Turkey. It is based
on examination of 70 adult mandibles, most of
which were course materials for our medical students
and were obtained from cadavers of Eastern Anato-
lian origin, while the others were from a collection
available in our departments. The materials select-
ed were of undetermined age and sex, as these were
not recorded at the time of acquisition. The mandi-
bles, without bone resorption and mostly from adult
skulls, were of good dentition and pre-mortem tooth
loss was very low. To make comparison with the find-
ings of previous studies, the present study consist-
ed of three measurements, the relations of the men-
tal foramen to 1) the lower teeth, 2) the body of
mandible, and 3) the mandibular symphysis and
posterior border of the ramus [1, 10, 12, 13].

We also investigated differences between the
right and left sides for the MF using the Mann-Whit-
ney U-test statistical analysis.

Relation to the lower teeth

The position of the MF was measured in relation
to the mandibular teeth. The position of the MF was
recorded as lying in line with the long axis of a tooth
or interdental space in one of five relations: I — ante-
rior to the first premolar, II — the first premolar,
III — between the premolars, IV — the second pre-
molar, V — posterior to the second premolar, VI — the
first molar (Fig. 1). The relation of the lower teeth
was determined by visual examination.

Relation to the body of the mandible

To determine this relation, the standard horizon-
tal plane defined by Morrant was used [10, 13]. Brief-
ly, the mandible was placed on a horizontal surface,
to which the lower border of the mandible comes
into greatest contact when vertical pressure is ap-
plied to the second molar teeth. The following dis-
tances were determined by using calliper measure-
ments [13]: the distance (cb) from the alveolar crest
(c) to the lower border of the mandibular body cross-
ing the MF (b); the distance (ib) between the inferi-
or border of the foramen (i) and the lower border of
the mandibular body (b) (Fig. 2).

Relation to the mandibular symphysis and the
posterior border of the ramus

In order to relate the MF to a fixed point on the
body of the mandible, the symphysis menti was taken

as the convenient point of reference in the present
investigation because of its early fusion. This relation
was determined as a two-chord distance (anterior and
posterior, A and P), as defined by Santini and Land [10]
using calliper measurements. A plane parallel to
Morrant’s standard plane was selected by using the
height of the most anterior tip of the MF. The midline
of the symphysis was obtained by anatomical appre-
ciation. The height from the standard plane to the fo-
ramen was indicated at the midline and at the point
where this plane crossed the posterior border of the
ramus. The distance between the most anterior tip of
the MF and the midline anteriorly, chord A and the
distance from the most anterior tip of the MF to the
point on the posterior border of the ramus at the level
of the selected line horizontally, chord P, were mea-
sured. The size of the mandible was assessed as the
sum of these two chord distances (A + P) (Fig. 2).

Figure 2. The relation of the mental foramen to the body of the man-
dible. Alveolar crest (c), distance between inferior border (ib) of the
foramen (i) and the lower border of the mandible (b). The relation of
the mental foramen to the symphysis menti and posterior border of
the ramus. A and P — anterior and posterior cord distances.

Figure 1. The relation of the mental foramen to the lower teeth as
relations I–VI.
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RESULTS
In our study, significant differences in the MF

between the right and left sides were not shown
statistically by Mann-Whitney U-test (p > 0.05).

Relation of mental foramen to the lower teeth

Relation I and relation VI were observed neither
on the right nor the left side (0%). The other rela-
tions were found on the right and left respectively
to be as follows: relation II, 5.7% and 7.1%; relation III,
34.3% and 25.7%; relation IV, 55.7% and 61.4%;
relation V, 4.3% and 5.7% (Table 1).

Relation to the body of the mandible

The following mean values (mm) for this relation
were found on the right and in left respectively: cb,
19.94 and 20.10; ib, 9.44 and 9.46 (Table 2). The
ratio of cb/ib was approximately 2/1. In other words,
the MF was found at the midpoint of the mandibu-
lar body height.

Relation to the mandibular symphysis
and the posterior border of the ramus

The mean values of A + P in mm were found to
be 67.76 on the right and 67.64 on the left (see
Table 2, in detail). The ratio of A + P/A was found to
be approximately 1/3.5 on both sides.

DISCUSSION
The present study is unique in that local varia-

tions were investigated in a population. Our study
indicated the presence of local differences in the MF
in the Turkish population.

Variations in the position of the mental
foramen in relation to the lower teeth

In our study the most common position of the
MF relative to the mandibular teeth was in line with
the longitudinal axis of the second premolar tooth
(relation IV). Textbooks and some published reports
give the position as between the first and second
premolar teeth [1, 5, 8, 10]. However, various investi-
gations have reported the position as most com-
monly below the second premolar [6, 9, 11, 13]

 and posterior to the second premolar. The present
investigation does not show a location in terms of
relation I (anterior to the first premolar). A previ-
ous study were also not reported relation
I and II [13].

On the other hand, previous studies have indicat-
ed that the MF shows racial and ethnic variations.
The most common positions reported were 1) below
the second premolar tooth (relation IV) in Chinese
[5, 10, 13], Kenyan Africans [9] Nigerians [6] and Mon-
goloid populations [5], 2) posterior to the second
premolar (relation V) in Caucasoid [5] and Zimbabwe-
an [7] populations, and 3) between the premolars
(relation III) in Negroid [5], British [10], Central Ana-
tolian [1] and North American white populations [8].
Close ratios for the relation III and IV positions were
found in the Saudi population [2]. Adult black Zim-
babwean mandibles also showed right/left differences
related to the most common positions, relation IV
on the right side and relation V on the left.

Variations of the mental foramen in relation to
the body of the mandible

Our results for cb and ib (Table 1) were smaller
than those reported in the literature concerning adult
mandibles for Chinese and Central Anatolian

Table 1. The relation of the mental foramen to the lower teeth, N =70 (%)

I II III IV V VI

Right 0 4 (5.7%) 24 (34.3%) 39 (55.7%) 3 (4.3%) 0

Left 0 5 (7.1%) 18 (25.7%) 43 (61.4%) 4 (5.7%) 0

Table 2. The relation of the mental foramen to the body
of the mandible, and to the mandibular symphysis and
posterior border of the ramus (n = 70)

Variable Side N Mean SD

cb Right 70 19.94 11.94

Left 70 20.10 12.09

Ib Right 70 9.44 5.837

Left 70 9.46 5.877

A Right 70 19.18 11.19

Left 70 19.37 11.33

P Right 70 48.58 29.03

Left 70 48.27 28.86

For abbreviations see text and Figure 2
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populations [1, 13]. Our findings in relation to the
body of the mandible also showed local variations
in the Turkish population. The smaller values from
the present study might be due to the habit of chew-
ing among Eastern Anatolian individuals.

Variations of the mental foramen in relation to
the mandibular symphysis and the posterior
border of the ramus

The values for A, P and A + P/A were found to be
smaller than those of Chinese, British, Central Ana-
tolian and Zimbabwean populations [1, 7, 10, 13].
Our findings for this relation indicated a local dif-
ferentiation in the present population as well. The
ratio A + P/A indicates that the MF lies at 1/3.5 of
the distance from the mandibular symphysis to the
posterior border of the ramus. This ratio from the
other studies was reported as 1/4 [7, 12, 13].  The
position of the MF in relation to the anterior/poste-
rior was reported symmetrically in the studies men-
tioned above and also in the present investigation.
Among Nigerians, however, asymmetrical location
of the foramen was reported more frequently in fe-
males. A right MF was more frequently located pos-
teriorly than the left [6]. According to Green [5], the
relative position of the foramen may be influenced
by factors such as age, mesiodistal tooth size and
attrition of the proximal surface. In the present in-
vestigation we chose adult mandibles in order to
prevent mesial drifting influencing the results, and
compared the adult group from the study with the
Central Anatolian group [1].

Clinical significance

The variability of the position of the foramen
should always be considered when diagnosing ra-
diographic periapical areas and when performing
periodontal or endodontic surgery in the area from
the canine to the mesial root of the first molar [10].
The ratio A + P/A might be a more reliable and
provides an additional or alternative method to
the relative location to the lower teeth. This
method may prevent the occurrence of damage
to the mental nerve. In performing mental block
anaesthesia, on the other hand, knowledge of the
ratio of cb/ib is of clinical importance in order to
insert the needle into the most common location
of emergence of the mental nerve. In this area,
therefore, the dentist can begin accurate surgery,
such as treatment of a laceration wound or a flap
operation [13].

CONCLUSIONS
The present investigation suggests that local dif-

ferences in mental foramen position may occur in
a population. These may be related to the feeding
habits of different regions and may subsequently
affect mandible development. Pre-operative radio-
graphs and additional radiographs from different
angles if necessary should be taken to locate the
mental foramen prior to surgery. Knowledge of the
most common location of the mental foramen pe-
culiar to a local population may also enable effec-
tive mental block anaesthesia to be provided.
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