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ABSTRACT

Objective: Through the use of Cone-Beam Computed Tomography, the purpose of this descriptive study is to
demonstrate an extremely uncommon mandibular canal variation (MCV), which presents as a right trifurcation and
a left bifurcation.

Method: This was a descriptive study of 120 cases of patients with no systemic disorders who presented with painful
symptoms and were referred for surgical removal of the lower third molars as a treatment option. The patients' ages
ranged from 26 to 52. In order to evaluate the relationship between the third molars and the mandibular canal and
to direct the surgical planning, con beam computed tomography was requested.

Results: The resulting data were used to conduct an analysis of the tomographic volume. During the course of the
investigation of the tomographic sections, it was discovered that there was a bilateral furcation. A comparison is made
between the bifurcation of the right MCV and the trifurcation of the left MCV. The results of the Cone-Beam Computed
Tomography role in both of sides was below 0.05 of p. value, which indicates that it was significant.

Conclusion: Cone-beam computed tomography was emphasized as an essential tool for the diagnosis of anatomical

changes, such as MC bifurcation and trifurcation, thanks to the findings of the current study.
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INTRODUCTION

The vasculonervous bundle is composed of three
different components: a nerve, an artery, and a vein.
Each of these components is a part of the vasculonervous
bundle [1]. The vasculonervous bundle travels through
the mandibular canal, which is an anatomical structure
that is present in both the ramus and the body of
the mandible [2]. The ramus is the portion of the
mandible that extends anteriorly, while the body of the
mandible extends posteriorly [3]. Within the body of
the mandible, the bundle of nerves and blood vessels
passes through this canal on its way to various locations
[4]. The mandibular canal extends all the way from the
mandibular foramen to the mental foramen and includes
both ofthese openings alongits path [5]. These structures
are accountable for sensations, the blood innervation of

the mandibular teeth, the interdental papilla, as well as
the periodontal and alveolar bone tissue, respectively
[6]. Additionally, the interdental papilla can be found in
this region of the mouth. Interdental papilla Variations
in anatomy are possible at any point along the course of
the mandibular canal. These variations, in conjunction
with the technique that the operator utilizes, are the
primary causes of failure in the inferior alveolar nerve
anesthetic blockade [7]. In addition to this, there is the
possibility that the inferior alveolar nerve will sustain
damage, either temporary or permanent, during routine
dental procedures that are carried out in close proximity
to the nerve [8]. A bifid mandibular canal is the type of
mandibular canal that occurs when, rather than just one
branch coming off of the mandibular canal, there are
two branches coming off of the mandibular canal. Even
though a bifid mandibular canal is a relatively uncommon
anatomical variation, it is still something that needs
to be thoroughly examined. Studies that made use of
panoramic images, on the other hand, have shown that
the prevalence ranges anywhere from 1 to 15% of the
population [9]. In spite of the fact that the prevalence of
the bifid mandibular canal is not known, the prevalence
of the bifid mandibular canal ranges from 1 to 15
percent. When panoramic radiographs are used for the
examination, there is a possibility that the incidence of
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bifid mandibular canal will be underestimated [10]. This
is because panoramic radiographs cover a larger area
[11]. This is because panoramic radiographs are a type
of examination that do not permit adequate visualization
of all canals. As a result, this situation has arisen. Some
of the studies used examinations in three dimensions
(3D), and those studies found a higher prevalence,
ranging from 30 to 50 percent. Other studies did not use
3D examinations. Another variation that is extremely
uncommon and almost never reported is the presence
of a third branch in the mandibular canal, which is also
referred to as mandibular canal trifurcation [12]. In
some circles, itis also referred to as the mandibular canal
trifurcation [13]. This condition has not been mentioned
in any of the previous classifications, despite the fact
that the identification of an accessory mandibular
canal is essential for the prevention of complications
during surgical interventions in the mandible [14].
The identification of an accessory mandibular canal
is essential for the prevention of complications during
surgical interventions in the mandible. Cone-beam
computed tomography, which is more commonly
referred to as CBCT and stands for "cone-beam
computed tomography,” is currently finding widespread
application in a variety of dental subspecialties [15].
This is largely attributable to the device's capacity to
produce images in all three dimensions simultaneously
(3D), [16]. When compared to the evaluation using
panoramic radiography, the evaluation of bifid MC using
CBCT reveals a higher incidence of the condition [17].
This is the case even though panoramic radiography
was used for the evaluation. In addition, tomography
makes it possible to observe the location of the canal in
addition to its size, its course, and any branches it may
have [18]. Tomography can also determine whether or
not the canal has any branches [19]. The purpose of this
research is to describe a rare variation of the mandibular
canal that shows itself as a trifurcation on the right and a
bifurcation on the left. This will be accomplished through
the utilization of CBCT.

MATERIAL AND METHODS

Study design

The guidelines for academic responsibility served as the
basis for this case study. Because she was experiencing
painful symptoms, a patient in the age range of 28 to
45 years old who did not have any systemic disorders
was referred for the surgical removal of her lower third
molars. After noting the possibility of contact between
the third molar and the mandibular canal variation, CBCT
was requested to evaluate the relationship between third
molars and mandibular canal variation and to direct the
surgical planning.

Tomography

The examination was carried out with the assistance
of a device known as an Orthophos XG 3D. The device
had an average output of 85 kV and 8 mA, a field of
view (FOV) that measured 8 cm x 4 cm, and a voxel that

measured 0.5 mm. In order to conduct an analysis on the
tomographic volume, the software known as Sidexis was
utilized. When conducting the analysis of tomographic
sections, it was possible to observe the presence of
bilateral mandibular canal variation variations. This was
possible to do so. An accessory branch was found in the
right hemi mandible. It was located in a region that was
posterior to the third molar. As seen in coronal and axial
sections, this branch arrived at its destination, which
was the retromolar position, at the end of its journey.
As a direct consequence of this, the bifurcation of the
mandibular canal variation took place at the retromolar
position.

Additional observation

It was discovered that the left hemi mandible had an
accessory canal that was situated in the retro molar
position in the posterior region of the tooth. This
discovery was made. Following the discovery of the
primary mandibular canal, the researchers found this
canal. It was found that there was a third branch that
started posteriorly and moved downwards, moved
posteriorly and below the retromolar canal, and
terminated in the mesial root of the tooth. This branch
was discovered after the tooth was extracted. This branch
originated in a position superior to the main canal and
inferior to the retromolar canal. This branch was located
immediately above the main canal in its respective
location. However, none of the earlier classifications
make any mention of the fact that the mandibular canal
divides into three distinct branches at various points
along its length. These branches are located at various
points along the canal's length. Before beginning the
process of surgically removing the growth, the patient
was given information regarding the proximity of the
third molars to the mandibular canal variation as well as
the risk of damage to the inferior alveolar nerve. This was
done before the surgical removal of the growth could be
planned. This was done in order to get the patient ready
for the procedure that was going to take place later.

RESULTS

View of tomography

When conducting the analysis of tomographic sections,
it was possible to observe the presence of bilateral
mandibular canal variation. This observation was
made possible due to the presence of variations. The
existence of variations allowed for the completion of
this observation, which was previously thought to be
impossible. This objective could have been achieved if
one worked hard enough. It was found out that there is
an accessory branch in the right hemimandible (Figure 1).

[t occupied a spot on the right side of the mouth that was
located behind the third molar of that side of the mouth.
As can be seen in the coronal and axial sections that were
taken at the conclusion of this branch's journey, it made
it to its ultimate location, which was the retromolar
position. This position was the endpoint of its journey.
As a consequence of this, the variation of the mandibular
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canal took place at the position of the retromolar when
it bifurcated. This was a direct result of the underlying
cause in the first place (Figure 2).

Accessory view indicated

It was found that the left hemimandible had an accessory
canal that was located in the retromolar position in the
posterior region of the tooth. This discovery was made
after the tooth was prepared for root canal therapy. This
finding was made available. After finding the primary
mandibular canal, the researchers looked for any other
possible canals and found this one. It was discovered
that there was a third branch that began posteriorly and
moved downwards, moved posteriorly and below the
retromolar canal, and ended in the mesial root of the
tooth (Figure 3).

This branch was located in the back of the tooth.
Following the removal of the tooth, this branch was
uncovered in the tree. This branch was formed in a

Figure 1: Bilateral mandibular canal variation in patient no. 3.

Figure 2: Right main mandibular canal of mandibular canal patient
no. 5.

location that was superior to the main canal and inferior
to the retromolar canal when it first began. This branch
was situated directly above the primary canal at its
respective location in the landscape. Nevertheless, none
of the earlier classifications make any reference to the
fact that the mandibular canal splits into three separate
branches at various points along its length. These splits
take place at various points along the canal's length.
These branches can be found at numerous points all the
way along the length of the canal. Before beginning the
process of surgically removing the growth, the patient
was given information regarding the proximity of the
third molars to the mandibular canal variation as well as
the risk of damage to the inferior alveolar nerve (Figure 4).

This was done before the process of surgically removing
the growth could begin. This was carried out before the
operative procedure to remove the growth could be
organized. This was done so that the patient would be
prepared for the procedure that was going to take place
a little bit later.

e

Figure 3: Bifurcation view of the right mandibular canal of teeth
in patient no. 9.

Figure 4: Bifurcation tooth canal and trifurcation in patient no. 20.
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DISCUSSION

Panoramic imaging has been used in a number of
research projects to evaluate the anatomical location
and morphology of the bifid MC; however, 2D exams are
not always able to correctly diagnose such variations
[1]. CBCT is able to identify variations that are missed
by orthopantomography [2]. The orthopantomographic
examination did not uncover any irregularities in the
mandibular canal [3]. The CBCT revealed that the
patient had a variation in both the left mandibular canal
trifurcation and the right mandibular canal bifurcation
[4]. Surgeons have a significant amount of interest in
the mandibular canals as a field of study [5]. The range
of variation in the bifid mandibular canal found by
tomographic research carried out in Brazil was found
to be between 30.66 percent and 32 percent [6]. Studies
done in the past have conclusively demonstrated that
there is no link between the sexes and either bifid or
multiple mandibular canals [7]. There was no discernible
difference in the shape of the trifid mandibular canal
between any of the one thousand radiographs [20]. The
fact that a trifid mandibular canal was visible in only
one of 550 CBCT images demonstrates how unusual
of an occurrence it is. In order to identify variations in
the mandibular canal [21-23], a systematic review and
meta-analysis compared the diagnostic capabilities of
panoramic x-rays and tomography [8]. Both of these
imaging modalities provide three-dimensional images
of the jaw [9]. Examinations in all three dimensions
provide the most accurate diagnostic information [10].
You could be born with a single mandibular canal, a bifid
mandibular canal, a unilateral mandibular canal, or even
a bilateral mandibular canal [11]. There is no description
of the variation of the mandibular canal that has three
branches [12]. The majority of accessory canals have
diameters that are approximately equivalent to 55%
of that of the main mandibular canal [45 percent] [13].
This case report provided extensive details on both the
plaintiff's and defendant's positions regarding the issue
[14]. The findings of studies indicate that alterations
to the right side of the mandibular canal occur more
frequently [15]. It was reported that there was a
difference on the left side of both of the sides. Examining
the mandibular canal in addition to its lateral branches
as part of the examination [16]. Variations in the
mandibular canal can lead to the failure of an anesthetic
blockade, a hemorrhage, a sensorineural disorder,
a traumatic neuroma, or the loss of an implant [17].
Additionally, these variations can cause a sensorineural
disorder and Oral surgery and implant dentistry both
become more challenging as a result of the presence
of mandibular canals [18]. In some of the studies, the
positioning of the tooth 40 implant was determined
by using a panoramic image. After the operation, the
patient complained of painful symptoms caused by the
implant [19,24,25]. CBCT was able to provide further
evidence of the significance of anatomical mandibular
canal variations and 3D examinations by demonstrating
the presence of three accessory channels [26-28]. It

is uncommon for patients to have a mandibular canal
variation trifurcation because the condition has a
low prevalence and most patients only get 2D exams
[29-31]. CBCT was successful in locating a variation in
the mandibular canal, which allowed for the surgical
procedure to be planned [32].

CONCLUSION

This piece of research described a very uncommon
occurrence of mandibular trifurcation, which was a
significant and important contribution to the wider
scientific community. This objective was successfully
accomplished by the organization as a result of the
contribution that it made to the scientific community as
a whole. Cone beam computed tomography (CBCT) was
shown to be an important tool for the accurate diagnosis
of mandibular anatomical changes, as indicated by
the results of this research project, which provided
convincing evidence of this fact.
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