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Introduction

Abstract

Objectives: It is important to know the exact location and anatomic variety of
inferior alveolar nerve canal for different procedures of mandibular surgeries. The
aim of the present study was to evaluate inferior mandibular canal’s anatomic
position by Cone-beam Computed Tomography (CBCT).

Methods: In a cross sectional study, CBCT were taken and assessed from 130
patients (260 semi-arch) referring to the radiologic department of Shahid Beheshti
Dental Faculty. Three points including 1cm before mental foramen (point A),
under second molar’s furcation (point B) and 1cm after mandibular foramen on
the inferior alveolar canal (point C) were chosen. The canal diameter, length and
the distance between the canal and inferior border of mandible were measured.
SPSS version 19 software used for data analysis. T and variance tests evaluated
the role of age, gender, canal length and jaw side.

Results: Mean age of patients was 43.73+13.25. Canal length, 61.71 + 4.95 ml and
canal diameter was 2.94 + 0.58 mm. The distance between the canal and the
inferior border of mandible was 9.47 + 2.23 mm. There was a significant
difference in gender and age for all parameters. The distance between the canal
and the inferior border in C point and at mental foramen in cases with short and
long canal length showed a significant difference. (p<0.012)

None of the variables showed significant difference between right and left sides.
Conclusion: The anatomic position of mandibular canal is related to gender and
canal length, and independent to age and side.
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Differences in canal height and other
anatomic  varieties  encountered in
mandibular canal may be very important for

Inferior mandibular canal is an anatomical surgeons. For example, it is crucial to
structure placed symmetrically  in protect inferior alveolar nerve during
mandibular bone. mandibular osteotomy surgeries, as well as
This canal hosts the inferior alveolar artery, in implant placement process (1).

vein and nerve and is situated from the Therefore, it is important to always take in
mandibular foramen in the ramus to the consideration anatomic varieties of this

mental foramen.

nerve and its canal.
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Due to OPG restrictions, studies which used
this type of imaging could not be considered
valid. Using CBCT, which is an advanced
technology, increased the validity of studies
in this field (2).

Numerous studies with different purposes
have been carried out on the mandibular
canal.

Angel et al. (3) have evaluated the alveolar
canal variations and their relation with age
and gender using CBCT. Images were taken
from 165 patients between 18 and 80 years
old. Alveolar canal position was determined
on points: mandibular foramen on axial
dimension, inferior alveolar canal and
mental foramen on coronal dimension. Then,
regression analysis was performed to
evaluate age and gender effects on the
variations, which was not significant.
According to this study’s results, finally the
conclusion was that none of gender and age
affects alveolar canal’s position.

Zografos et al. (4) has divided in types all
kind of mandibular canals. In the first type,
the canal passes near the apexes of the first
and second molars; in the second one the
canal passes at the middle level between
teeth apex and the inferior border of
mandible, and in the third case the canal
passes near the inferior border of mandible,
which with 40% occurrence, makes it the
most frequent type of mandibular canal.

The knowledge of canal length and
particularly its position at different points of
the pathway, and also the awareness of canal
changing points help dentists recognize high
risk regions. This concern takes a particular
importance especially in endodontic, implant
and third molar surgeries (5).

In comparative analyses between genders or
ages, morphometric study by means of
Panoramicradiography reveals the
differences and inherent alterations in the
evaluated groups, and has become a useful
tool in research that analyzes the
craniofacial complex development process
(6).

Cone beam computed tomography (CBCT)
is reportedly useful in determining the
position of IAC. Kamburoglu et al. (7) noted
that CBCT boasts of much higher accuracy
than Panoramic images and calipers. In
investigating the position of the canal
around the mandibular first molars, they
concluded-after evaluating 50 patients with
intact dentition-that IAC is positioned about
4.9 mm from the buccal cortical bone and
17.4 mm from the upper cortical bone of the
mandible .

With the daily increasing number of implant
surgeries and important side effects such as
paresthesia after inferior alveolar nerve
injury (8), and also the relation between
radiographic findings and the anatomic
reality of canal position regarding the
importance of these concerns in clinical and
Para clinical diagnosis in dentistry, beside
the fact that until now no other study has
been carried on in our country with these
characteristics, this study was done with the
purpose of evaluating the anatomic position
inferior mandibular canal via CBCT
imaging.

Methods
In this analytic cross sectional study, 130

CBCT taken from patients with teeth over
18 vyears old who referred to Shahid



Beheshti Dental School during 2012-2013,
have been assessed. The patients enrolled
were 18 to 63 years old. The inclusion
criteria were age above 18, presence of
second molar, and also not having any kind
of pathology or jaw fractures. In addition, all
images with bad quality and cases in which
the bone border appeared altered were
removed from the research. To perform the
imaging, samples were irradiated by New
Tom VGi machine (Quantitative Radiology,
Verona, Italy). In order to obtain similar and
standard images, in all cases the patient was
placed in a vertical position, using chin rest
and head strap to hold the head position still
during the whole procedure. All imaging
was made at 110 kVp and 3-5mAs, using a
15x15 FoV. As a matter of quality, all used
images were similar and the slice thickness
was 2mm in all studies taken in
consideration. Measurements were
effectuated on computer monitor by the
official software related to the machine
(NNT) and with 0.1 mm precision. 20
images were reevaluated by an examiner,
which results were compared with the
primary results. According to the statistics
expert, the difference obtained from the data
was not considerable.

The distance between the mandibular
foramen (C’) and the center of mental
foramen (A’) with 0.1 mm precision was
measured as mandibular canal length
(A’C).

The mandibular canal diameter was
measured at three points: 1cm in front of
mandibular foramen (C), under the second
molar’s furcation (B) and lcm behind the
mental foramen (A), at 0.1 mm precision.
The distance between the point in the center
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of mental foramen and the inferior border of
mandible was measured.

The distance between the inferior wall of
mandibular canal and inferior border of
mandible was measured at three points A, B
and C, with 0.1 mm precision.

The mentioned measurement were obtained
and registered for both sides of the patients
(9) (Figure 1).

\\\\BU

Figure 1- Schematic view of mandible and inferior
mandibular canal and the measurement points.
(A’: center of mental foramen, C’: center of
mandibular foramen, A: 1cm behind the mental
foramen, B: Under the second molar’s furcation,
C: 1cmin front of mandibular foramen)

The data analyze was performed by SPSS
22. The effects of age and gender on the
parameters of the position of the inferior
mandibular canal were evaluated using
multiple linear regression model with enter
method. The correlation between right and
left sides of parameters were evaluated using
Pearson correlation coefficient. Type | error
was determined at 0.05, whereas with a P-
value equal or inferior to 0.05, the difference
was considered significant.

Results

The overall patients mean age was
43.73+£13.25. Women’s mean age was
evaluated at 40.5+13.9 and men’s mean age
at 48+£11.76. Also the oldest subject was 63
and the youngest one 18 years old. In this
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study, the mandibular canal length at the
right side was 59.6+4.24mm for women and
64.2 £ 4.81mm for men. For the left side,
this was 59.9+4.42mm for women and 64.5+
4.14mm for men. The mean of distances
between the mandibular canal and the
inferior border of mandible at points A, B
and C was respectively 6.94+1.58mm,
6.74+1.78mm and 14.75+3.34mm. Graph 1
which shows schematically in each side the
path and the risings and fallings of the canal,
was designed via the parameters of distances
between the canal and the inferior border of
mandible and their minimum, maximum,
mean and standard deviation.
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Graph 1- Schematic path of the inferior
mandibular canal obtained from 4 vertical
variables

The canal diameter’s mean was measured: at
point A 2.65 + 0.49, at point B 2.76 + 0.48

and at point C it was 3.41 = 0.77mm. The
distances’ mean between mandibular canal
and the inferior border of mandible was also
measured at point A, B and C, and it was
respectively 6.94 mm, 6.74mm and
14.75mm.

The results showed that in all measured
parameters,  there  were  significant
differences between men and women
(p<0.012); and among all the mentioned
parameters, the Mean Difference showed
significant  difference  clinically:  the
mandibular canal length in both right and
left sides (in men 4.6mm more than women),
and also the distance between the
mandibular canal and the inferior border of
mandible at C point in both right and left
sides (in men 2.6 more than in women).
There was not any statistical correlation
between age and the parameters (p>0.383)
Regarding the comparison of variables with
canal length, in both sides, two variables: the
canal distance from mental foramen and also
the canal distance from the inferior border at
point C among the persons with short canal
length (less than 55mm) and those with long
canal length (more than 65mm) showed
significant differences. In a way that it could
be stipulated that in people having longer
canal, the beginning and the end of the canal
are more distant from the inferior border of
mandible, and a deeper curve is seen in the
canal.

Table 1- Statistical results of significant variables of inferior mandibular canal based on mm between short
and lengthy canals

Parameters Canal Length  Canal Length Side P Value Mean Difference
Distance between Less than Left 0.046 1.4
M_ental_ foramen to 55mm Over 65mm Right 0.012 148

inferior border
(Izje;r?ﬁn;r?dbi?ltfvgrei?)? Less than Over 65mm et 0000 >
55mm Right 0.001 4.65

border at C point
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As it was expected, none of variables showed a significant difference between right and left sides. This statistical
outcome is another confirmation that inferior mandibular canal is symmetrical. The reliability score was 0.85.

Table 2- Correlation between inferior mandibular canal and inferior mandibular border in men based on
length and sides

Variables Side Minimum Maximum Mean S‘ar.‘d?‘rd
deviation
Mandibular canal length Right 513 81 64.20 4.81 0.290
Left 51.6 77.4 64.56 4.14
Distance between Mental foramen to Right 7.6 145 11.52 1.32 0.128
inferior border Left 6.9 14 1112 153
Distance between Mandibular canal and Right 5.2 14 7.75 1.73
S . 0.190
inferior border at A point Left 5.5 11 7.8 1.3
Distance between Mandibular canal and Right 3 10.8 7.25 1.72 0.361
inferior border at B point Left 34 111 7.38 1.78 '
Distance between Mandibular canal and Right 91 26 16.23 311 0.334
inferior border at C point Left 6.4 23.2 16.62 3.30

Table 3- Correlation between inferior mandibular canal and inferior mandibular border in women based on
length and sides

Variables Side Minimum  Maximum  Mean Standqrd Statistic
deviation  al result
Mandibular canal length Right 44.8 68.3 59.64 4.29 0.274
Left 40.7 68.5 59.96 4.42
Distance between Mental foramen to Right 6.8 14 10.25 1.42 0.143
inferior border Left 6.2 15 10.25 1.61 '
Distance between Mandibular canal and Right 3.1 111 6.55 1.66 0416
inferior border at A point Left 3.4 115 6.58 1.75 '
Distance between Mandibular canal and Right 3.3 115 6.56 1.79 0.164
inferior border at B point Left 2.8 13 6.44 2.07 '
Distance between Mandibular canal and ~ Right 6.7 20.9 13.61 2.86 0.313
inferior border at C point Left 6.3 235 13.61 2.99 '

Discussion

Although there are only a few reports about
this subject, inferior alveolar nerve damage
is one of the most important side effects of
posterior mandibular and ramus surgeries,
such as wisdom tooth surgery or bone
harvesting (10).

Silva et al. (11) evaluated at 8.3% the rate of
sensory disorders after osteotomy surgeries
in posterior of mandible. These disorders

occur when the osteotomy site is near the
inferior alveolar canal.

In this study, we used the panoramic curve
function in the software to establish the
sagittal plane connecting and measuring the
distance between mandibular foramen and
the mental foramen. We then selected our
points and created a cross sectional view
from that particular points. With that view in
each point we measured mandibular canal
diameter and the distance between that point
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to the inferior border of mandible. All the
data were reported with 0.1 mm precision.
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Figure 2- Measuring method in CBCT software
using multiplanar section

Obradovic et al. (12) had reported 2.7 mm
for the mandibular canal diameter. In the
present study, this value is 2.95mm, which
corresponds to the limits of the previous
one. The difference in results may be due to
race difference among people in the two
studies and also the difference in their ages.
In the present study, the cases had passed
their limit of growth completion and they
showed no bone growth changes, whereas in
Obradovic research (1993), mandibles were
chosen from different range of ages. In a
research done by there was no significant
correlation between age and the inferior
mandibular canal, but there was a significant
difference between the gender and the canal
length; those results were exactly repeated in
our study (13).

In the research done by Angel et al,(3) in
2011 and Amorim et al,(14) in 2009, no
significant difference has been seen between
vertical parameters of inferior mandibular
canal in different group of age. But in the
present study this result was obtained.

In order to give comparability with studies
that were done with panoramic image

system, in those canals with oval shape in
cross sectional view, we measured vertical
diameter, whether it was larger or smaller.

In this study, it has been determined that
concerning canal width variations on its
pathway, in both gender, the beginning of
the canal at point A has the smallest width
(2.65 mm) and on its way toward point C
(with 3.41 mm mean), its width increases.
At point B, it has been measured 2.76 mm.
In a research done by lkeda et al,(15) in
1996 the maximum canal diameter was 4.1
mm, the mean value was 3.4 mm, and the
minimum diameter of mandibular canal was
reported at 2.2 mm.

In this study, The mean distance from the
foramen to the inferior mandibular border
varied from 6.8 to 14, which is near 7.07 to
11.54 mm found by Von Arx et al,(16) in
2011.

Levine et al. (17) showed that bucco-lingual
position of inferior mandibular canal is
related to age and gender; and in older and
Caucasian people meanly there is shorter
distance between the buccal side of canal
and the border of mandibular canal, which
correlates with the results of our study.

In their study, de Oliviera et al. (18)
reported that in 75% of patients subject to
the study, the mandibular canal diameter
was between 2.1 and 4mm (18). In our study
we obtained between 1.8 and 4.1, which
correlates to Oliviera’s study.

Conclusion

As the results showed, the anatomic position
of mandibular canal is related to gender and
canal length, and independent to age and
side.
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