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Abstract. The mental foramen (MF) is an important anatomical structure represented
as a bilateral opening located on the buccal surface of the mandible, most often situated
between the lower first and second premolars. This study was conducted to evaluate
the size& position of mental foramen in the Iraqi population of Salahuddin province.
A total of 146 OPG radiographs were included according to criteria of: Position 1: Situ-
ated anterior (medial) to the first premolar; Position 2: In line with the first premolar;
Position 3: Between the first and second premolars; Position 4: In line with the second
premolar; Position 5: Posterior (lateral) to the second premolar. The results revealed
that the mental foramen was found most frequently at Position 4, in line with the sec-
ond premolar (43.2%). Position 3, located between the first and second premolars,
accounted for 31.5% of the cases. Positions 1 (anterior to the first premolar), 2 (in line
with the first premolar), and 5 (posterior to the second premolar) were less common at
8.2%, 6.2%, and 11.0%, respectively. The average size of the mental foramen in the study
population was 3.52 + 0.56 mm. There was no statistically significant difference between
males and females in the mental foramen size. Both groups demonstrated a similar
mean size of 3.5 mm. This variation in the position of mental foramen may be due to
several causes: developmental disturbances of the mandible during the fetal period, or
position can be change as a consequence of dental loss and aging, as age advances and
teeth are lost, the resorption of the alveolar ridges result in an apparent change in posi-
tion of the mental foramen when measured from the superior border.
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INTRODUCTION

The mental foramen (MF) is an important anatomical structure repre-
sented as a bilateral opening located on the buccal surface of the mandible,
most often situated between the lower first and second premolars [1].

The mental nerve — a branch of the inferior alveolar nerve from the
mandibular division of the trigeminal nerve- together with corresponding
arteries and veins, exit through the mental foramen (MF) [2].
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The mental nerve supplies sensation to the lower lip,
the labial mucosa, lower canines, and premolars, where-
as blood vessels supply soft tissues of the lower jaw [3].
To anesthetize the anterior teeth, including the premo-
lars and canines, it is possible to avoid using an inferior
alveolar nerve block by injecting an anesthetic solution
adjacent to the mental foramen [4].

Anatomy of mental nerve and foramen

The mandibular canal runs anteriorly along the
internal surface of the mandible; it splits into the mental
and incisive canals; the incisive canal continues anteri-
orly to the incisors & lower canine teeth, and the mental
canal runs superior-laterally to the mental foramen [5].

The mandibular nerve (V3) originates from the
trigeminal nerve (CN V). It enters the mandibular fora-
men at the medial aspect of the ramus and horizontally
forward in the body as an inferior alveolar nerve (IAN)
along with the inferior alveolar artery and vein [5].

The mental foramen is situated on the buccal cor-
tex of the mandibular bone, just below the corner of the
lip on either side and in close relation to the root of the
2nd mandibular premolar tooth. It moves in a posterior
direction during the development of the mandible [6][7].

A very small percentage of the population (1%) has
bifurcated mandibular canals. Therefore, the bifurcat-
ed mandibular canal will exit in two separate mental
foramina. In this case, clinicians must be cautious since
a panoramic or periapical film may not show it. Howev-
er, there are some rare reports of anatomical variations,
including accessory mental foramina [8,9].

The significance of mental foramen

A mental nerve block, performed in the mental fora-
men region, is a very useful method of achieving local
anesthesia for carrying out painful procedures in its field
of supply. Mental nerve blocks are frequently carried out
by dentists, oral maxillofacial surgeons, emergency phy-
sicians, and plastic and reconstructive surgeons [10]. It
is an important landmark to consider during surgical
endodontic procedures [11]

Dentists carry out mental nerve blocks to facili-
tate the management of periodontal pathologies such as
tooth extractions, root canal treatments, scaling, polish-
ing, and the treatment of gingival disease. Oral maxillo-
facial surgeons need to accurately locate the mental fora-
men and nerve during complex intra-oral procedures
such as implant surgery, periapical surgery, orthognathic
procedures, and trauma to avoid injury to the nerve [12].
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Plastic and reconstructive surgeons perform mental
nerve blocks for the repair of lower lip and chin lacera-
tions and reconstructive procedures involving the area of
supply of the mental nerve [13].

Complications related to procedures involving the
mental nerve include local anesthetic toxicity due to
inadvertent intravascular administration or from using
large toxic doses of local anesthetic agent, inadequate
anesthesia, hematoma formation, and nerve injury [14].

The mental nerve may be injured by direct trauma
from the injection needle, nerve compression as a result
of inadvertent infiltration into the mental foramen,
nerve compression secondary to hematoma formation,
and neurotoxicity from the local anesthetic itself [15].

Mental foramen in radiograph

A precise size and location of mental foramen (MF)
is important for different clinical dental procedures [16].
Lack of knowledge about the correct position of the
mental foramen leads to repeated failure during injec-
tions and operative procedures [17]. Before dental sur-
gery, high safety measures must be taken to avoid harm-
ing these vital structures using appropriate imaging
techniques [18, 19].

Injuries of the mental nerve via dental procedures
such as curettage, root canal treatment, periapical sur-
gery, orthognathic surgery, or local anesthetics injection
in implant will lead to defects in the lower lip sensation,
in addition, the surrounding skin and soft tissues [20, 21].

The exact identification of the mental foramen area
is still, even now, the most common challenge for many
dentists arranging to operate on or close the mental
foramen.

Panoramic radiograph allows us to get a clear image
of layers where the maxilla and mandible are in, called
focal trough, while other parts are blurred. In pano-
ramic radiographs, the entire body of the mandible can
be viewed, which allows a more accurate location of the
mental foramen in buccolingual measurement and both
the horizontal and vertical dimensions. Hence, there are
no absolute anatomical landmarks for reference, and the
foramen cannot be clinically visualized or palpated [15].

This study aims to evaluate the radiographical size
and location of the mental foramen in the Iraqi popula-
tion of Salah-Uddin province.

MATERIALS AND METHODS

Radiographic determination of the position and
size of mental foramen was done. Of 255 recruited OPG
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Figure 1. Different OPG images demarcating mental foramen. Yellow circles indicate the mental foramen position.

radiographs, 146 (96 males and 50 females) were deemed
suitable and examined. The remaining 104 patients did
not tally with the inclusion and exclusion criteria. OPG
radiographs were initially decided for patients in Sala-
huddin province, Iraq, for various diagnostic reasons
such as treatment planning before implant placement,
assessment of relationships of teeth location with clini-
cally important anatomical structures, dental surgery,
and diagnosis of radiolucent lesions, as revealed in Fig. 1.

Inclusion criteria Exclusion criteria

High quality with respect to
angulations and contrast

Inadequate Radiograph quality.
Presence of mandibular teeth  Previous orthodontic treatment.
from the right first molar to the

left first molar

There is no visualization of the
mental foramen unilaterally and
bilaterally on OPG.

Presence of pathological lesions
in the mandible

Visibility of mental foramen

No lesion in the apical area of
premolars and MF,

No bone resorption. Bone resorption or fractures in
regions of examination.
Extraction of lower 1%t molars, 1%
or 2* premolars unilaterally and
bilaterally

The OPG Radiographs were selected according to
the following criteria:

The position (P) of the MF was recorded according
to the following:

P 1: MF situated anterior (medial) to the first pre-
molar; P 2: MF is in line with the first premolar; P 3:
MF is between the first and second premolars; P 4: MF
is in line with the second premolar; P 5: Posterior (lat-
eral) to the second premolar, as shown in Fig. 2 [22].
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Figure 2. Different estimated locations of mental foramen.

RESULTS AND DISCUSSION

Position of the Mental Foramen (see Table 1).

Mental Foramen Size according to Side and patient’s sex

A significant difference in the mental foramen size
between the left and right sides was observed, with the
mean foramen size being larger on the left (3.73 + 0.4
mm) than the right (3.3 £ 0.6 mm), as per the Inde-
pendent Samples Test (p < 0.01) (Table 2). There was
no statistically significant difference between males and
females in the mental foramen size. Both groups demon-
strated a similar mean size of 3.5 mm. The Independent
Samples Test yielded a p-value of 0.51, indicating that
the difference was not statistically significant (Table 2).

Mental Foramen Size according to Position

Notably, the size of the mental foramen varied sig-
nificantly based on its position, as demonstrated by the
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Table 1. Study population data
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Table 4. Mental Foramen Size sorted by Position, Sex, and Side.

Index Frequency (n=146) Percentage Percentage
Position ~ Gender Side Number (by  Size (mm)
Sex G )
rou;
Female 50 342 % P
Male 9 658 % Male  Right 3 6% 2.77
™ (n=96)  Left 3 6% 323
Position of mental foramen P1 )
Female  Right 3 12% 3.87
P1 12 8.2 %
(n=50) Left 3 12% 3.6
P2 9 6.2 %
P3 46 315 % Male ~ Right 3 6% 4
P4 63 432 % P2 Left 2 4% 34
P5 16 11.0 % Female o8Nt 1 4% 3
Left 3 12% 4.7
Mental Foramen Size (Mean + SD) (mm)  3.52+0.56 ’
Mal Right 16 33% 2.68
ale
P3 Left 17 35% 3.61
Right 28% 223
Table 2. Mental foramen size according to side and sex Female Left 6 24% 412
Mean + SD (mm) P value Male Right 21 44% 3.74
; Left 21 44% 3.89
Side P4 Right 9 36% 3.47
Left 373404 oL Female % 5 o 10
Right 3.320.6 : ¢ ° ;
Right 5 11% 3.88
Sex Male
Left 5 11% 3.85
Female 3.5£0.7 051 NS P5 Right 5 20% 368
Male 3.5+0.4 ' Female 8 ’ '
Left 1 4% 6

P value calculated by Independent Samples T Test*

Table 3. Mental foramen size according to position

Position of mental foramen Mean = SD (mm)

P1 3.4+0.43
P2 4+0.63

P3 3.1+0.64
P4 3.610.25
P5 3.9+0.55
P value <0.01**

P value calculated by One-way ANOVA Test*

One-way ANOVA Test (p < 0.01). The largest average
size was recorded for P 2 (4 + 0.63 mm), followed by P
5(3.9 £ 0.55 mm), P 4 (3.6 + 0.25 mm), P 1 (3.4 + 0.43
mm), and P 3 (3.1 £ 0.64 mm) (Table 3).

Mental Foramen Size according to Position, sex, and side

In summary, the results indicate a broad variation in
the size and position of the mental foramen in the exam-
ined population. Additionally, a significant difference in
the foramen size was found between the left and right

sides of the mandible. However, no significant differ-
ences were observed between males and females. These
findings underscore the importance of carefully evalu-
ating the mental foramen during dental surgical proce-
dures and implant planning.

There is considerable debate regarding the normal
position of mental foramen in different populations [23].
According to the available research findings, the mental
foramen is usually located between the lower premolars
[24, 25]. However, some studies reported that the mental
foramen most commonly lies near the apex of the second
premolar [26].

The current study results for mental foramen posi-
tion demonstrate that the commonest position for the
right side in both male and female patients was P4 (n=30,
41%), followed by P3 (n=23, 31.5%), then P5 (n=10,
13.6%), then P1 (n=7, 8.3%), and then P2 (n=4, 5.6%).

For the commonest position of the mental foramen
on the left side in male and female patients, the results
were P4 (n=33, 45.2 %) followed by P3 (n=23, 31.5%),
then P1 (n=6, 8.2%) and P5 and (n=6, 8.2%) respectively,
then P2 (n=5, 6.9%).

These findings showed that the most common posi-
tion for the mental foramen was in line with the second
premolar in the given population, which comes in agree-
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ment with findings reported by Sankar et al. [21], Ukoha
et al. [22], Gangotri et al. [27]. Contrastingly, a study on
a Chinese population sample showed that the MF was
most commonly located between the first and second
premolars and its position was related to the height of
the mandibular ramus. [28] In another study on a sam-
ple of the Korean population, the MF was below the sec-
ond premolar. [29]

Regarding mental foramen size according to side, the
current study findings revealed a significant difference
between the left and right sides, with the left side having a
larger mean size (3.73£0.4 mm) than the right side (3.3£0.6
mm). This finding is contrary to a study by Bello et al.
[30], which found no significant difference in the size of
mental foramen with respect to side; this is an interesting
finding that could warrant further investigation.

In terms of mental foramen size according to posi-
tion, the present study found that there was a significant
difference between positions, with position 2 (in line
with the first premolar) having the largest mean size
(4£0.63 mm) and position 3 (between the first and sec-
ond premolars) having the smallest mean size (3.1£0.64
mm). This is also an interesting finding that could be
compared to other studies; for instance, a study by
Shalash et al. on an Egyptian population found that the
most common location of the mental foramen was below
the apex of the second premolar, with a mean size of
3.32 mm in females and 3.60 mm in males [31]

In terms of differences in mental foramen size with
regards to sex, the current study found no statistically
significant difference between the males and females, in
contrast to a study by Pelé et al. [32], which demonstrat-
ed that the mean diameter of the mental foramen was
found to be larger in males than in females, with a dif-
ference that could reach up to 0.62 mm.

Another survey by Ngeow et al. [33] on the Malay
population reported that the mental foramen was located
under the second premolar in most cases and between
the two premolars in 19.6%.

Although the outcomes of this study did not coin-
cide with research on the Nigerian population by Olas-
oji et al. reported that the mental foramen was located
between the first and second premolars in 34% of the
cases and below the apex of the second molar in 24.5%
of the cases [23].

This variation in the position of mental foramen
may be due to several causes: developmental disturbanc-
es of the mandible during the fetal period, or position
can be change as a consequence of dental loss and aging,
as age advances and teeth are lost, the resorption of the
alveolar ridges result in an apparent change in position
of the mental foramen when measured from the superior

border. The distance of the foramen from the alveolar
margin is significantly reduced when edentulous [34].

Gender also influences the position of the mental
foramen. Moreover, genetics, ethnics or race affect the
position of the mental foramen, where it was in line &
below the apex of lower second premolars but with a
higher rate of 58.9% in Chinese population [25], of
52.9% in British mandibles [26], of 45.3% in Saudi popu-
lation [35], and of 47.2% in Iranian population [18].

In addition, the food & feeding behaviors are impor-
tant factors in the morphologic characteristics of dental
structures; variability in mental foramen position may
be related to different feeding habits, subsequently affect-
ing mandibular development [34].

CONCLUSIONS

- The mental foramen is an important anatomical
landmark in the orofacial region, especially when
administering dental anesthetics.

- The position of the mental foramen varies among
ethnic groups.

- The present study found that the most common
mental foramen position in a selected sample from
the population of Salahuddin province in Iraq was
below the second premolar, followed by between the
two premolars.
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