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Mental Foramen Capinin Konik Isinh Bilgisayarli Tomografi ile
Degerlendirilmesi: Retrospektif ¢caligma*

Cone Beam Computed Tomographic Evaluation of the Mental Foramen
Diameter: A retrospective study
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Oz
Bu ¢alismanin amaci Mental Foramen (MF)'in bukko-lingual ¢apini ve (st-alt mesafesini Konik Isinli Bilgisayarli Tomografi (KIBT)
kullanarak incelemektir.

Calismaya 300 bireye ait (yaslari 9 ile 74 arasinda degisen 152 kadin ve 148 erkek) KIBT gorintileri dahil edildi. MF'nin bukkal
sinirindan lingual sinirina olan mesafe ve MF'nin Ust-alt mesafesi 1 mm kesit araliindaki ¢capraz kesit gorintileri kullanilarak
olglildi. Mann-Whitney U testi, MF'nin ortalama g¢apinin cinsiyetler arasinda ve ayrica her bir cinsiyette sol ve sag taraflar icin
karsilastiriimasinda kullaniimistir.

Hem bukko-lingual hem de Ust-alt yonde ortalama MF ¢api, erkeklerde hem sol hem de sag tarafta kadinlardan anlamli derecede
daha yiiksekti. Ayrica, her iki cinsiyette de sag ve sol taraflar arasinda MF'nin bukko-lingual gapinda anlamli bir fark bulunmazken,
MF'nin ortalama Ust-alt capi erkeklerde sag ve sol taraflar arasinda anlamli derecede farkliydi.

Bukko-lingual ve Ust-alt ydndeki ortalama MF ¢apinin erkeklerde her iki tarafta da kadinlardan daha fazla oldugu bulunmustur.
Anahtar sézciikler: Mental Foramen, Konik Isinli Bilgisayarli Tomografi, Inferior Alveoler Kanal

Abstract

The aim of this study was to determine the bucco-lingual and the top-bottom distance of Mental Foramen (MF) by using Cone
Beam Computed Tomography (CBCT).

The CBCT images of 300 subjects (152 females and 148 males with ages ranging from 9 to 74 years) were included in this study.
The distance from the buccal border to the lingual border and the top-bottom distance of MF were measured by using the cross-
sectional images in the 1 mm cross-sectional range. Mann-Whitney U Test was used to compare the mean values of MF diameter
between genders and also in each gender for left and right sides.

The mean MF diameter in both bucco-lingual and top-bottom was significantly greater in males than in females on both left and
right sides. Also, while there was no significant difference in bucco-lingual diameter of MF between the right and left sides in both
genders, the mean top-bottom diameter of MF was significantly different between right and left sides in males.

The mean MF diameter in both bucco-lingual and top-bottom was found to be greater in males than in females on both sides.
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INTRODUCTION responsible for lower lip and teeth
innervation.?? It exits the mandible through the
Mental Foramen (MF) which involves mental
nerve and is usually located either between the
roots of the first and second mandibular
premolars or apical to the second premolar.* If
inferior alveolar nerve (IAN) and MF are not
properly identified, some complications, such as

Considering the exact location of vital anatomic
structures before mandibular surgical
procedures has the highest importance.! The
inferior alveolar canal (IAC) needs special
attention by dentists and oral specialists, as it
carries the portion of the mandibular nerve
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altered sensation, numbness and pain, often
occurred.’

Currently, three-dimensional (3D) imaging
techniques give more detailed information for
the diagnosis of mandibular anatomic
conditions.® Cone Beam Computed Tomography
(CBCT) typically imposes a lower dose to
patients compared to computed tomography.”

There is not enough information about the
diameter of MF in literature. Therefore, the aim
of this study is to determine the Mental
Foramen Diameter (MFD). We also examined the
bucco-lingual and top-bottom distance of MF by
using CBCT.

METHODS

This retrospective study was approved by the
local ethics committee of Izmir Katip Celebi
University (No: 303). Three hundred CBCT
exams from patients referred to the Department
of Oral and Maxillofacial Radiology were
randomly selected. The sample was composed
of 152 females and 148 males with ages
ranging from 9 to 74 years (mean
39.15+17.80). All patients in our CBCT archive
had been informed and provided written
consent regarding the use of their data for
scientific research.

All scans were obtained in supine position,
using a NewTom 5G CBCT machine (QR srl,
Verona, ltaly), operating at 110 kVp, 1-20 mA
with a 15x12 field of view (FOV) and standard
resolution mode (0.2 mm voxel size).

Exclusion criteria were determined as: (1) <12
years of age, (2) presence of any pathological
and developmental conditions in the region of
MF (i.e., tumors, cysts, fractures, or
malformations); (3) presence of impacted or
partially erupted teeth in the anatomic region;
and (4) presence of poor image quality with
severe artefacts.

The distance from the buccal border to the
lingual border and the top-bottom distance of
MF were measured by using the cross-sectional

images in the 1 mm cross-sectional range. The
first cross-sectional images in which the buccal
aperture of the MF was terminated posteriorly
during the measurement were used. The cross-
sectional images perpendicular to the
mandibular dental arch were used to measure
the following parameters: the distance from the
buccal border to the lingual border of the MF
and the top-bottom distance of the MF (Figure 1).

Figure 1. The cross-sectional view with enhanced
resolution demonstrated the diameters of
the MF. Red line indicates the distance
from buccal border to lingual border of
the MF and yellow line indicates the top-
bottom distance of the MF.

Statistical analysis

All data analyses were carried out using
SigmaStat (version 3.5; Systat Software, San
Jose, Calif) with a prespecified level of statistical
significance of p<0.05. The normality of the
data was checked using Kolmogorov-Smirnov
test yielding dissatisfaction of normality
assumption. Descriptive statistics including the
means and standard deviations for each
measurement were calculated for both side and
gender. Mann-Whitney U Test was used to
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compare the top-bottom and bucco-lingual
distances of MF between genders. The same
comparison was also made to compare the
measurements in each gender for left and right
sides.

RESULTS

Descriptive statistics including the means and
standard deviations were shown in Table 1. The

mean MFD in both bucco-linqual and top-
bottom was significantly greater in males than
in females on both left and right sides. Also,
while there was no significant difference in
bucco-lingual diameter of MF between the right
and left sides in both genders, the mean top-
bottom diameter of MF was significantly
different between right and left sides in males
(Table 1).

Table 1. Side and gender comparison of MFD.

Bucco-lingual diameter
Gender
n Right Left
(MeantSD) (Mean:SD)
Male 148 2.801:0.56 2.83120.719
Female 152 2.646+0.635 2.6740.562
Between P 0.013 0.044

Value

Within P Top-bottom diameter Within P
Value Value
Right Left
(Mean+SD) (MeanxSD)
0.767 2.65810.634 2.84120.622 0.016

0.39 2.464+0.592 2.586+0.563 0.067

0.011 <0.001

n: Sample Size; SD: Standart Deviation

DISCUSSION

MF is one of the most crucial landmarks of
mandible for osteotomy procedures, local
anesthesia  administration, and forensic
dentistry.® It involves the mental nerves and
vessels that supply the skin of the mental
foramina area, skin of lower lip, chin, mucous
membrane, gingiva as far as the second
premolar.® A traumatic injury during surgical
procedures may cause paresthesia of the lower
lip, chin, and oral mucosa that is often
associated with a limited xerostomia."'® In order
to avoid neurovascular complications during
dental implant placement, surgical correction of
jaw deformities and periapical surgery, the
anatomy of mental foramen region should be
well known.

The development of new imaging technologies
has allowed the visualization of anatomical
in different plans without the
superimposition of multiple structures.'' CBCT
is a novel technology in makxillofacial radiology

structures

and it is well suited for imaging the craniofacial
area. It offers clear images of highly contrasted
structures and is very useful in evaluation of the
bone.'*'*> The use of CBCT technology in clinical

practice  offers several advantages for
maxillofacial imaging compared with
conventional CT just as easier image

acquisition, greater image accuracy facilitated
by high-quality bony definition, multiplanar
reformation, lower radiation doses, faster scan

times, and a less expensive machine.*1¢

There have been many studies on anatomic
variations, morphologic Evaluation, location,
and anterior loop of the MF.'”'® Nevertheless,
there are few studies on the MFD. Chen et al.*°
found that mean MFD
Taiwanese patients were respectively 2.26
0.67 mm and 2.13 = 0.47 mm. They stated that
there was no significant difference in MFD
between American and Taiwanese cohorts. They
also reported that there was no significant
difference in MFD between male and female for

in American and
+
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each racial group. In another study, Chen et
al.'” found that there was no significant
difference in MFD between the right and left
sides of the mandible. However, they showed
that the MFD in men was significantly greater
than in women. They also found a significant
difference between the age groups. In our
study, we found that the mean MFD in men was
significantly greater than in women on both left
and right sides as in the study reported by Chen
et al.'” This variance in MFD between genders
can most likely be attributed to males generally
being physically larger than females in most
dimensions.

To the best of our knowledge, there is no other
study which examined the top-bottom distance
of MF. In our study, no significant difference was
found in the mean top-bottom distance of MF
between the right and left sides of the mandible
in both genders. Moreover, we found that the
top-bottom distance of MF in men was
significantly greater than in women on both left
and right sides.

CONCLUSIONS

MF and IAC are important anatomic landmarks
of mandible that must be taken into account
during presurgical planning to avoid
neurovascular complications. The mean MFD in
both bucco-lingual and top-bottom was found
to be greater in males than in females on both
left and right sides.
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