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Resumo

Introdugéo: O conhecimento das estruturas anatdmicas localizadas na regido entre os forames mentuais é de importancia
crucial nos planejamento pré-operatorios. Objetivo: Avaliar a posigdo do forame mentual relacionado aos apices dos
dentes, sua distancia aos bordos da mandibula com uso da tomografia computadorizada de feixe conico. Material
e método: Foram avaliadas 100 tomografias computadorizadas de feixe conico da mandibula realizada num unico
aparelho de tomografia. Cada imagem escolhida foi avaliada de forma repetida para ambos os lados da mandibula,
a posi¢do do forame mentual, indicando a regido em que o forame se encontrava e as medidas do forame mentual
a cortical lingual e base da mandibula. Os dados foram analisados inicialmente de forma descritiva. Um valor de
p<0,05 foi escolhido como o nivel de significancia. Resultado: 42% dos forames mentuais estavam localizados no
apice do segundo pré-molar. A margem lingual do forame mentual localizou-se em média de 3,1 mm a partir da
cortical lingual. A margem inferior do forame mentual foilocalizada 7,25 mm acima da borda inferior da mandibula.
Conclusao: O forame mentual localizou-se com maior frequéncia em nivel dos épices dos segundos pré-molares,
com distancia a cortical lingual, em média, de 3,1 mm e base da mandibula, em média, de 7,25 mm.

Descritores: Nervo mandibular; mandibula; tomografia computadorizada de feixe conico.

Abstract

Introduction: Knowledge of the anatomical structures located in the region between the mental foramina is of
critical importance in pre-operative planning. Objective: To evaluate the position of the mental foramen relative to
the apices of the teeth and the distance to the edges of the mandible, using cone beam computerized tomography.
Material and method: One hundred cone beam computerized tomographs of the mandible were evaluated; the
tomographs were taken using a single tomographic device. Each image chosen was evaluated repeatedly from both
sides of the mandible, the position of the mental foramen, indicating the region in which the foramen was found and
the measures of the mental foramen, the lingual cortex and the mandibular base. Initially, the data were analyzed
descriptively. A value of p<0.05 was chosen as the level of significance. Result: Forty-two percent of the mental
foramina were located in the apex of the second pre-molar. The lingual margin of the mental foramen was located,
on average, 3.1mm from the lingual cortex. The lower margin of the mental foramen was located 7.25 mm above the
lower edge of the mandible. Conclusion: The mental foramen was located more frequently at a level of the apices of
the second pre-molars, with a distance to the lingual cortex, on average, of 3.1mm and to the base of the mandible,
on average, of 7.25 mm.

Descriptors: Mandibular nerve; mandible; cone-beam computed tomography.

INTRODUCTION

The mental foramen is an important reference in the external considerable anatomical variation in the vertical and horizontal
surface of the mandible in the region below the pre-molars, and planes. Although most studies have located the mental foramen
its variations of position have been studied in different ethnic below the second pre-molar, the positions may range from below

groups'”’. Regarding the location of the mental foramen, there is the canine to below the first molar. Following extractions of teeth
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with posterior ridge resorption, the mental foramen may become
located near the bony crest and the mental nerve will be particularly
prone to injury during surgical procedures. The mental nerve may
be injured duringlocal anesthesia, endodontic treatment and other
oral and dental surgical procedures.

The region between the mental foramina and the mandible
is considered a safe region for surgical procedures such as the
removal of bone graft, placement of plates for the fixation of
fractures, mentoplasty and orthognathic surgery since it presents
little risk of injury to the neurovascular structures. Also, it is the
preferred area for the placement of osseointegratable implants in
completely edentulous patients, mainly because it has adequate
bone morphology and supports sufficient bone.

Knowledge of anatomical structures located in the region
between the mental foramina is of critical important in pre-operative
planning. The treatment protocol for dental implants requires
examination using imaging, prior to placing the dental implant.
Radiographic examination is an important part of the planning for
the surgery for the installation of implants, used primarily to locate
anatomical structures and to evaluate bone quality and quantity;
also, it is indicated for post-surgical follow-up. During planning, it
is important to determine anatomical points such as the mandibular
canal and the mental foramen in the posterior edentulous mandible,
in order to avoid damage to the nerve or vascular trauma which
may result in numbness in the lower lip and chin.

Pre-operative evaluation and planning are of fundamental
importance in the determination of the success of the treatment.
Various methods of imaging diagnosis may be used, but the indication
and the limitations of each technique must be observed and taken
into consideration during the interpretation®.

The helical or spiral (Fan-Beam) computerized tomography
technique is an evolution of the tomographic exam, in which the
X-ray tube moves in a spiral around the patient and the emission of
the X-ray beam and the movement of the table occur simultaneously.
One advantage of the spiral (Fan-Beam) computerized tomography
for dentistry is the possibility of working with the window of soft
tissue, making it the exam of choice when it is necessary to evaluate
changes in those tissues. The Cone-Beam computerized tomography
is obtained using equipment that emits an X-ray beam in the shape
of a cone. The source-detector set of X-rays performs a 360° rotation
around the patient’s head, and every turn of the device acquires a
base image of the patient’s head appearing very much like a profile
radiographic image. At the conclusion of the exam, this sequence
of base images is reconstructed, using specific software, to generate
the images. Cone-Beam computerized tomography, in addition to
its low cost and lower dose of radiation in relation to the spiral
(Fan-Beam) computerized tomography, gives better visualization
of the anatomical references. This contributes to the reduction of
damage to the nerves and blood vessels, and the improved efficiency
of anesthetic blocks® 2.

The use of endosseous implants currently represents one of the
best techniques available for partial or total dental rehabilitation.
For this type of treatment to have predictable prognoses, it is
necessary to use imaging exams that provide sufficient information
not only about the quality and quantity of bone, but also the
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anatomical structures related to the recipient bed for the implant.
A recommended imaging exam is the Cone-Beam computerized
tomography. Therefore, this study investigated the location of the
mental foramen in relation to the dental apices and the margins
of the mandible using this type of exam. In order to avoid injury
to the mental nerve during the surgery to place the implants, the
location of the mental foramen must be known prior to any surgical
procedure in the region.

Therefore, the purpose of this study was to evaluate the position
of the mental foramen in relation to the apices of the teeth and its
distance to the edges of the mandible using cone-beam computerized
tomography.

MATERIAL AND METHOD

This retrospective study was analyzed and approved by the
Committee for Ethics in Research of the Graduate Center Sdo
Leopoldo Mandic, under number 643.636.

The study was conducted using a database and didactic file
from the the College of Dentistry at the Federal University of Par4,
in which tomographic exams of the mandibular region of both
edentulous and toothed patients were evaluated.

The sample consisted of 100 tomographic exams of patients
(34 men, 66 women) having a mean age of 44.7 years (ranging
from 19-79 years), who underwent mandibular exams performed
using a single I-Cat® tomography device (Imaging Sciences-Kavo,
Hatfield, PA, EUA).

The evaluator of the images was a professional with a minimum
of 3 years of experience working with Cone-beam computerized
tomography, previously calibrated to determine the measurements
that were made in this study.

The visualization of the anatomical references was accomplished
using the Xoran (Icat, Imaging Science, Hatfield, PA, EUA) program
in paraxial cuts, from a 17-inch LCD monitor with screen resolution
of 1280x1024 pixels. The images were examined under proper
lighting conditions at an observation distance of approximately
70 cm from the computer screen.

Each image chosen was evaluated repeatedly from both sides
of the mandible, according to the sequence below:

a) Horizontal position of the mental foramen. In the
panoramic reconstruction, the mental foramen was analyzed
according to the classification system proposed by Chkoura,
El Wady" in 6 categories: (1) before the long axis of the first
lower premolar, (2) in line with the long axis of the first lower
premolar, (3) between the long axes of the first and second
lower premolars, (4) in line with the long axis of the second
lower premolar, (5) between the long axes of the second
lower premolar and the first lower molar, and (6) in line
with the long axis of the mesial root of the first lower molar
(Figure 1).

b) Measurements from the edges of the mental foramen to
the lingual cortex, and to the base of the mandible. In the
coronal reconstructions, the cut was located where the
hypodensity corresponding to the opening of the mental
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foramen could be observed and, from this, the evaluated
parameters were the measurements of the external edge to

the lingual cortices and base of the mandible (Figure 2).

The data were initially analyzed descriptively. In order to detect
significant differences in the data sets for the position of the mental
foramen in relation to side and sex, the Kruskal-Wallis test was
performed to estimate the influence of side, sex and location of
the mental foramen on the distances to the lingual cortex and the
lower edge of the mandible in coronal cone beam computerized
tomographic images. Dunn’s method was used to adjust for multiple
comparisons. A value of p<0.05 was chosen as the level of significance;

the tests were performed using the Bioestat 5.0 software.

RESULT

Regarding the location of the mental foramen, Table 1 shows
that 15 (7%) were found in the apex of the first premolar, 71 (36%)
were found between the apices of the first and second premolars,
84 (42%) were found in the apex of the second premolar, 28 (14%)
were found between the apices of the second premolar and the first

molar, and 2 (1%) were found in the mesial half of the first molar.

Figure 1. Schematic representation of the numeric expression of the
position of the mental foramen relative to the tooth. Source: Chkoura,
El Wady", p. 72.
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In the transversal reconstructions, the cut was located where
the hypodensity corresponding to the opening of the mental
foramen was observed, therefore, in Table 2, the cases studied
were distributed among four age-groups: < 36 years (24 cases),
37 to 45 years (29 cases), 46 to 52 years (24 cases), and > 53 years
(23 cases). The lingual edge was located, on average, 3.1 mm (varying
from 1.0-8.0 mm) from the lingual cortex. Age had no statistically
significant influence (p=0.3414), and neither did sex (p=0.1038),
although an incidence of higher values had been verified in the men.

The lower edge of the mental foramen was located, on average,
7.25 mm (3.75-11.5 mm) above the lower edge of the mandible.
Age had no statistically significant influence (p=0.5109), but sex
was significant (p=0.0001). Male patients tended to have higher
values than female patients (Table 3).

--U

Figure 2. Tomographic illustration showing the measurements taken
on the coronal plane (distances from the mental foramen to the lingual
cortex and the base of the mandible). Source: Authors.

Table 1. Frequency of the position of the mental foramen in relation to the lower teeth between the sides

Location Right (%) Left (%) Total (%)

before the LA of the 1PML 0 0 0 0 0 0

in line with the LA of the IPML 8 8 7 7 15 7
between the LA of the IPML and 2PML 38 38 33 33 71 36
in line with the LA of the 2PML 42 42 42 42 84 42
between the LA of the 2PML and 1ML 12 12 16 16 28 14

in line with the LA of the MR of the IML 0 0 2 2 2 1
Total 100 100 100 100 200 100

Legend: LA: long axis; 1PML: first premolar, lower; 2PML: second premolar, lower; IML: first molar, lower; MR: mesial root. Source: Authors.
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Table 2. Measurements of the mental foramen to the mandibular lingual cortex, basal cortex in relation to the age ranges of the patients

< 36 yerars (n=48) 37 a 45 years (n=58)

46 a 52 years (n=48) > 53 years (n=46)

P
X2+SD X2+SD X2+SD X2+SD
MEF-LC 2.80+0.91 mm 3.20+1.24 mm 3.25+1.40 mm 3.10+1.20 mm 0.3414
ME-BM 7.18+1.30 mm 7.13+1.22 mm 7.43+1.55 mm 7.55+1.79 mm 0.5109

Legend: X*: mean; SD: standard deviation; MF-LC: distance from the mental foramen to the lingual cortex; MF-BM: distance from the mental foramen to the base of

the mandible. Source: Authors.

Table 3. Measurements from the mental foramen to the mandibular lingual cortex and to the basal cortex in relation to the sexes

Female (n = 132) Male (n = 68)
X2+ SD X2+ SD F
MEF-LC 2.96+1.11 3.34+1.35 0.1038
MEF-BM 7.00£1.27 7.91£1.62 <0.0001

Legend: X*: mean; SD: standard deviation; MF-LC: distance from the mental foramen to the lingual cortex; MF-BM: distance from the mental foramen to the base of

the mandible. Source: Authors.

DISCUSSION

The present tomographic study evaluated the location of the
mental foramen and the distances between adjacent anatomical
structures. In addition to the anatomical aspect, it is important to
establish the absolute distances from the mental foramen within a
clinical context in order to predict, more precisely, the procedures
in implantology, maintaining the minimum safe distance of
2 mm between an implant and the edge of the mental foramen'.
Recently, Cone-Beam computerized tomography technology has
gained popularity in the dentistry community, particularly in the
area of implantology, because of the image quality along with the
possibility of taking precise measurements of anatomical and
pathological findings.

The location of the mental foramen has influenced surgical
planning in implantology. This suggests the need and importance
of studies involving the anatomical characteristics of the mental
foramen, which permits procedures to the performed more safely
on the mandible®.

In the present study, the mental foramen was located mainly
below the second pre-molar (42%). These results differ from
those published recently having total values ranging from 50% to
78%'>1°. However, in studies with cadavers without bone dissection,
mistakes may occur in the interpretation of the location of the
mental foramen due to the distal curvature of the roots of the
premolars. In a recent study using 400 hemimandibles, 37.75% of
the cases had the mental foramen located in the apex between the
two premolars’. The findings here agree with Lima et al.'s, who
concluded that the results found confirm those found in other
studies and justify the importance of the anatomical position of
the mental foramen in order to block the nerve better and perform
the surgical procedures safely.

In contrast, most of the studies have reported the common
position of the mental foramen between the pre-molars, recently

published data also obtained using Cone-Beam computerized
tomography'"* and panoramic radiographs'’-**!,

In the present study, the distance of the mental foramen to the
lingual cortex of the mandible averaged 3.1 mm. However, Pyun et al.®
conducted a study to investigate the deviation of the buccolingual
pathway from the mandibular canal and the relationship with the
location of the mental foramen. The obtained a mean value of 5.60 mm
of the buccolingual measurements, using computerized tomography.
Their results were larger than those of the present study as they
measured from the center of the mandibular canal to the lingual
cortex of the mandible. The results of this measurement may help
the professional to avoid injury to the lower alveolar nerve during
implant procedures, or even in apical surgery on the premolars.

In the present study, the mental foramen was located, on average,
7.31 mm above the edge of the mandible. Afkhami et al.* found the
value to be 10.72 mm in panoramic radiographs, with no significant
differences between the sides and the sexes. Kalender et al.”” found
amean distance ranging from 11.8 to 12.8 mm, in 386 tomographic
slices. The measurements of the present study differed significantly as
to side, higher in male patients, which corroborates Chandra et al.”?
in studies using cadavers in which mean values ranging from
12 to 15.6 mm were found. This variation results from some studies
using the center of the mental foramen instead of the lower edge
as the starting point for the measurement’, or the voxel size used
to obtain the image. Chen et al.**, using Cone-Beam computerized
tomography in Americans and Taiwanese, revealed no statistically
significant difference in the distance from the mental foramen to
the lower edge of the mandible between Americans (9.84 mm) and
Taiwanese (10.13 mm).

Implantology seeks surgical and prosthetic solutions to resolve
rehabilitative treatment with osseointegrated implants safely.
This treatment, which shows high indices of success, is achieved
through a correct and thorough treatment plan. But, it is not unique:
it must follow the demands of esthetically functional dentistry,
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together with the technological development of new surgical
techniques and the improvement of biomaterials, the better to
rehabilitate patients with tooth loss.

Pre-surgical planning is of fundamental importance to the
clinical success of the prosthetic implant. A widely accepted exam
used in the planning is the Cone-Beam computerized tomography.
In spite of this, the panoramic radiograph is broadly prescribed
for initial evaluation in the planning for implants, as it provides
a general visualization, giving broad coverage of the bones and

Saito, Araujo, Saito et al.
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facial teeth. On the other hand, the magnification of the image
and the lack of three-dimensional information are disadvantages
of this imaging exam.

CONCLUSION

The mental foramen is located more frequently in the level of
the apices of the second pre-molars, with an average distance to the

lingual cortex of 3.1 mm and to the base of the mandible of 7.25 mm.
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