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Abstract: The cone beam computed tomography (CBCT) considered as one of the most valuable imaging
modality that enables three-dimensional reconstruction of images that are extremely reliable, allowing
accurate assessment of the mandibular canal and its relations with other anatomical structures of the mandible.
The material comprised of 115 CBCT scans, selected from a CBCT centre. The age of the patients ranged from
30 to 55years. The CBCT scans were used to evaluate the location of the mandibular canal from mandibular
foramen to mental foramen, and classify its height in relation to the roots of the 1st and 2nd molars. Of the total
115 CBCT scans evaluated, there were 49 patients with the mandibular canals classified as type-1, 34 patients
with type-Il canals, 24 patients with type- I11 canals and 08 patients with type-IV canals having variations of
asymmetric canals. Knowledge of the anatomy and anatomical variations of the mandibular canal with the path
of inferior alveolar nerve is utmost important especially to perform various procedures in the area in order to

minimize injury to the neurovascular bundle.
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1. INTRODUCTION

The mandibular canal located within the
mandible, an important anatomical landmark
through which inferior alveolar nerve, artery and
vein runs. The course of the canal begins in the
mandibular foramen and ends at the mental
foramen.®! With the advancement of implants,
the mandible is being widely used for implant
reception site, therefore, anatomical knowledge
of this region is extremely important for the
success of implant procedures.). Due to
increased surgical procedures and implant
surgeries near third molar area, there are
increased chances of injury to the inferior
alveolar nerve, thereby causing temporary or
permanent sensorial, tactile or thermal change.®!

Mandibular implants have an important role in
the field of prosthetics, surgical and orthodontic
procedures with success or failures directly
related to the anatomical knowledge of this
region as well as proper evaluation of bone
quality ' Mandibular canal has been widely
studied with respect to their location, its path and
possible variations in normal anatomy (Neves et
al., 2009).5!
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In comparison to computed tomography, CBCT
offers accurate 3-dimensional scanning with
radiation doses that are lower, thereby enables its
use in a normal clinical dental set-up ® The cone
beam computed tomography considered as one of
the most valuable imaging modality that enables
three-dimensional reconstruction of images that
are extremely reliable, allowing accurate
assessment of the mandibular canal and its
relation with other anatomical structures of the
mandible. "

The purpose of this study was to evaluate and
assessment of the mandibular canal from the
mandibular foramen upto the opening of mental
foramen with its relation to the apices of second
molar or first molar, if the former is absent and
also with the inferior cortical border of the
mandible using cone beam computed
tomography (CBCT).

2. MATERIAL AND METHOD

The material comprised of 115 CBCT scans, with
age of the patients ranged from 30 to 55years.
The CBCT scans were used to evaluate the shape
of the mandibular canal from mandibular
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foramen to mental foramen, and classify its
height in relation to the roots of the 1st and 2nd
molars. Inclusion criteria include cbct scans of
patients having the presence of the second molars
bilaterally or in their absence first molars.
Exclusion criteria include patients with
pathological lesions or severe resorption of the
mandible. CBCT images were obtained using
NewTom VGi scanner (QR srl; Verona, Italy ) in
standard resolution mode [palatal plane parallel
to the horizontal plane, allowing the axial cuts
parallel to the palatal plane with voxel size of
0.3mm], exposure parameters include kVp=110,
exposure time of 3.6 s and FOV 8x8cm, or
8x12cm. Axial, Coronal and Sagittal cross
sections with Imm thickness at an interval of
0.5mm were prepared and reconstructions of the
mandible to identify mandibular canal with its
relation to the apices of the first or second molar
and with the inferior mandibular cortex. Under
the direct super-vision of a radiologist, images
were evaluated by a trained post graduate
student.
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The measurements had been performed in the
obligue sagittal plane. The parameters for
classification of mandibular canal used was of
Nortjé et al. (1977): mandibular canals Type-1 is
a single, high, bilateral with a distance of up to 2
mm from the root apex of the mandibular second
molar or the first molar (fig. 1), if the former is
absent; Type-Il is single, intermediate, bilateral
with not fulfilling the criteria of type-1(fig. 2);
Type-lllis asingle, low, bilateral, with a distance
of up to 2 mm from the inferior cortical margin
of the mandible (fig. 3), and Type- IV canals with
variations including asymmetries, duplication or
absence of mandibular canal

3. RESULTS

Of the total CBCT scans evaluated, there were 50
males (43.47%) and 65 females (56.52%) with
the age range of 30 to 55 years. All the images
evaluated presented with single, bilateral canals
extending from the mandibular foramen to the
mental foramen. There were 49 patients with the
mandibular canals classified as type-1, 34
patients with type-1l canals, 24 patients with
type- 1l canals and 08 patients with type 1V
canals having variations of only asymmetric
canals as shown in table-1.

Tablel
Type of Canal | Males (No. and | Females (No.
%) and %)
Type-1 21 (42%) 28 (43.07%)
Type-2 15 (30%) 19 (29.23%)
Type-3 10 (20%) 14 (21.54%)
Type-4 04 (08%) 04 (06.15%)

4. DISCUSSION

With the advances in technology, diagnostic
techniques are allowing a thorough and accurate
evaluation of body structures.’®’ Among them,
CBCT is an important tool for the accurate
visualization of anatomic structures as well as
pathologies in three dimensions with better
resolution (Bueno et al., 2007). As there are
advancement in implants with the mandible
being widely used for implant reception site,
anatomical knowledge of this region is extremely
important for the success of implant
procedures.’). Due to increased surgical
procedures and implant surgeries near third
molar area, there are increased chances of injury
to the inferior alveolar nerve, thereby causing
temporary or permanent sensorial, tactile or
thermal change.!”

Lindh, et al. (1995) had concluded that the
tomographic examination surpasses the other
radiographic assessment as it shows  the
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mandibular canal with its relation to the cortical
bone in a buccolingual direction.'” Klinge, et
al.!Y (1989) concluded that the most accurate
location of the mandibular canal is provided by
CT scan, as he measured the distance from the
crest of the alveolar ridge to the mandibular canal
roof in macroscopic sections and compared it
with the distance obtained from various
radiographs  like periapical radiography,
panoramic radiography, hypocycloidal
tomography and CT images. One of the most
common procedures in oral surgery is the
extraction of third molars with many
complications occuring if an adequate
preoperative planning is not carried out.['?
CBCT images plays an important property of
exactly determining the direction of the
dislocation and extraction of molars, which
cannot be done using only a panoramic
radiograph.*®!

In this study we evaluated the mandibular canal
from the mandibular foramen upto the opening of
mental foramen with its relation to the apices of
second molar or first molar, if the former was
absent and also with the inferior cortical border
of the mandible using cone beam computed
tomography (CBCT). We wused the same
parameters of panoramic radiographs (Nortjé et
al.; Langlais et al., 1985; Devito & TamburUs,
2001) for the classification of mandibular
canal.™  We observed there was a higher
prevalence of type | canals and the lowest was
that of type IV canals, as was found by Nortje et
al and Devito et al. Lins et al found similar results
as observed in our study.™® Sanchis et al.
(2003)1% and Rouas et al. (2007)*" had found a
double mandibular canal; Auluck & Pai (2005)!!
had reported a case of unilateral mandibular
trifid canal, and Clays & Wackens (2005)1"
described a case of two mandibular canals,
unilateral on right side, starting from the distinct
mandibular foramina and ending in separate
foramina.

Recent studies suggest that CBCT is the most
reliable and accurate imaging modality for
planning procedures in the area of the mandibular
canal, in three dimensions with its relationship to
the surrounding anatomical structures. With this,
it is worth noting that the knowledge of the
anatomy of mandibular canal with the path of
inferior alveolar nerve is ut-most important
especially to perform various procedures in the
area in order to minimize injury to the
neurovascular bundle.
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5. CONCLUSION

Knowledge of the anatomy and anatomical
variations of the mandibular canal with the path
of inferior alveolar nerve is utmost important
especially to perform various procedures in the
area in order to minimize injury to the
neurovascular bundle. CBCT is an important tool
for the accurate visualization of anatomic
structures as well as pathologies in three
dimensions with better resolution.
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