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ABSTRACT

Objective: To evaluate visibility of inferior dental canal at various regions of mandible on CBCT cross sectional films.
Methods: This Cross-sectional study was conducted at Department of Oral and Maxillofacial surgery de’Montmorency
College of Dentistry/Punjab dental hospital Lahore, March 2023 to January 2024. CBCT cross sectional films of 36
cases (72 hemi mandibles) and 108 slices were evaluated by a qualified Oral and Maxillofacial Surgeon and a certified
Radiologist. The visibility of IDC was denoted by not visible, partially visible and completely visible.

Results: The IDC was completely visible in 77.7% of the hemi-mandibles. Partially visible were noted in 20.37% of
the hemi-mandibles and 1.85% of hemi mandibles IDC was noted not visible. The visibility of the IDC on distal areas
of mandible was comparatively clearer than anterior part of mandible. Visibility of IDC was unaffected by presence or
absence of teeth.

Conclusion: CBCT provides a quite good source to visualize Inferior Dental Canal in majority of cases. However, IDC is
difficult to visualize coming near the mental foramen. Overall CBCT films are satisfactory to visualize IDC in mandible.
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necessitate the identification of the Inferior Dental
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Pakistan structures that can be found in the mandible, beginning

with the mandibular foramen and exiting via the mental
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the inferior dental nerve/inferior alveolar nerve and
INTRODUCTION vessles'3. During implant surgery on edentulous
Procedural operations that involve the mandible, individuals, for instance, when the contents of the IDN
particularly those that include the posterior jaw, will may be at risk, it is necessary to determine the precise

position of the IDC. Which may be determined by
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seeing the distance from the alveolar ridge on the cross-
sectional pictures of the CBCT™"20,

There are a number of imaging modalities that have
been utilized in the past to ascertain the course of
Inferior Dental Canal (IDC), among which intraoral
periapical films were the most significant mean® 4517,
and conventional computed tomography CT. The OPG
does not offer an exact measurement of the distance
between the alveolar bone crest and the Mandibular
Canal, nor does it offer a three-dimensional picture®®8,
In earlier times, conventional computed tomography
(CT) only produced two-dimensional films, which were
axial and coronal. Furthermore, the blurring of areas that
were not in focus made it impossible to understand the
structures that were around the CT pictures.®® A more
sophisticated kind of computed tomography known as
cone beam computed tomography (CBCT) was
developed in modern times. This technique allows for
improved results by removing overlaid nearby
structures, removing the need for image magnification,
reducing radiation doses, and reducing scanning time®.
These days, CBCT is utilized extensively in dental
surgery, as well as oral and maxillofacial surgery®: 2 6.
Research demonstrate that the CBCT has an exceptional
accuracy when it comes to monitoring the path of IDC%-
12 while other studies provide evidence that the CBCT
has limitations when it comes to displaying the
development of Mandibular Canal'®41820 |n some
studies It has been demonstrated that cone beam
computerized tomography (CBCT) is superior to all
other traditional methods of radiography?®.

Variations in cortication makes it difficult to interpret
the precise position of the Inferior Dental Canal (IDC)
with variations in visualization within the same
person'2. The radiographic appearance of the Inferior
Dental Canal (IDC) is a radiolucent zone that is
surrounded by a superior and inferior border of
corticated zone. Thus, this study was aimed to correctly
identify the course of IDC in different regions
throughout its course.

METHODS

After approval from ethical review board of
de’Montmorency College of Dentistry/Punjab Dental
Hospital Lahore. The study's sample size of participants was
determined using the population adjustment formula for
single proportion estimation, considering a 95% confidence
level, a precision of 5%, and a power of 0.8, with an
expected proportion of 80%.

Data Collection: A total of thirty-six patients CBCT images
were evaluated who were presented at outdoor facility of
oral and maxillofacial surgery department de "Montmorency
College of Dentistry/Punjab Dental Hospital Lahore, from
March 2023 to January 2024 and requiring surgical

procedure involving posterior mandible. The sample was
composed of 22 females and 14 males.

Inclusion Criteria: Participants had to be dentate, male or
female, and at least 18 years old, and were required to have
high-quality diagnostic panoramic and CBCT images.
Exclusion Criteria: Patients presenting with history of
recent extraction (within 6 months) and those did not
provide any written consent were excluded.

CBCT was done by using Planmeca Promax 3D (Planmeca
Oy Finland) Voxel Size 0.2mm, exposure cycle 12sec. The
software used was Romexis version: 6.2.1.19. Images were
acquired perpendicular to occlusal plane of mandible with
0.3mm slice thickness. An experienced Oral and
Maxillofacial Surgeon and a Certified Radiologist viewed
the slices on 17 screen display and printed on plane film.
Total of 108 films were examined for evaluation of
mandibular canal (MC) in three regions, first pre-molar
region, second molar region and third molar region.

The visibility of MC was denoted as not visible, barely
visible, and completely visible. Descriptive statistical
analysis was performed on data using SPSS 25.

RESULTS

The visibility of inferior dental canal (IDC) is denoted
by completely visible, partially visible and not visible.
Completely visible is marked if peripheral cortex of
IDC is 80-100% appreciated, likewise partially visible
40-80% and marked not visible if peripheral cortex of
IDC is less than 40% on cross sectional CBCT image.
Three regions of each 36 patient’s 1t premolar 1t molar
and 2" molar region was examined by both surgeon and
radiologist. For the first premolar region 21 out of 36
slices/cross sections of CBCT completely visible IDC
canal was noted i.e. outer cortex of canal was
completely visible.13 slices out of 36 showed most of
the part of outer cortex of the canal but not the complete
peripheral cortex. In 2 (5.6%) slices very minor or
complete absence of IDC cortex was according to the
mandibular region noted.

Visibility of IDC

on cross sectional N %

CBCT

First Pre-Molar Not visible 2 5.6%

Region Partially Visible 13 36.1%
Completely visible 21 58.3%

Second Molar Not visible 0 0%

Region Partially Visible 6 16.7%
Completely visible 30 83.3%

Third Molar Not visible 0 0%

Region Partially Visible 3 8.3%
Completely visible 33 91.7%

Total 108 100%

Table-1 Percentage of CBCT slices showing positive
visibility scores for the Inferior Dental canal (IDC),
Similarly for the next region i.e. first molar region none
of the slices do not indicate any finding of Inferior
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dental canal. 06 (16.7%) showed most of the peripheral
cortex of canal.30(83.3%) slices showed completely
visible IDC rim. The last portion examined was 3"
molar area where 3 (8.3%) slices showed almost part of
outer cortex of IDC, whereas in 33 (91.7%) wholes of
the outer cortical rim of inferior dental canal was
appreciated. None of the slices in the 3rd molar region
failed to show any negative finding of IDC.

DISCUSSION

The fields of dentistry and oral and maxillofacial
surgery have been completely transformed as a result of
the introduction of new imaging modalities, particularly
computed tomography (CBCT). It is feasible to view the
complex and extremely dense anatomic structures of the
head and neck area without the need of superimposition,
which results in reduced radiation exposure,t567
because of this, not only is it possible to visualize, but it
is also possible to obtain measurements that are
extremely precise using these modalities>*?°. The
Dental Canal Under the Lower Jaw There is a
possibility that IDC will be apparent in various sections
of the mandible over the duration of its course 41419.20,

IDC Canal at 1st Premolar IDC Canal at 1st Molar
IDC Canal at 3rd Molar

In his study, DeOliveira-Santos and colleagues noted
that CBCT cross-sectional images of the first molar
region showed that 59% of the mandibular canal was
corticalized or visible. However, in 23% of the cases,
the canal was not corticalized or visible, and as a result,
it was not possible to appreciate it. This corresponds
almost exactly with the findings of our study, which

showed that 33.5% of the cases were for the First Pre
Molar Region, and it is close to the total results, which
were 13.8%.3)The IDC was seen in 53% of the
participants in a different research that was carried out
by Christiano Oliveira — santos et al., which is
extremely similar to the findings of our
investigation14"Abbas Shokari and his colleagues
carried out a study in which they discovered that the
visibility of IDC was 56.3%, which was favorable to our
investigation.

The inferior dental canal (IDC) may be seen with a high
degree of precision using cross-sectional slices because
of the contrast difference between the tissues that are
next to it. Through the use of cross-sectional slices of
computed tomography (CBCT), it has been
demonstrated that cortical and cancellous bone may be
evaluated with greater clarity®. In the current study, the
visualization of the inferior dental canal by cross-
sectional CBCT pictures was produced by a radiologist
and an oral and maxillofacial surgeon who reached a
consensus with each other during the process. With
regard to the CBCT Slices, it was found that the IDC
was extremely simple to understand and interpret. But
according to the findings of our research, it was difficult
to correctly demarcate the peripheral cortex of the
inferior dental canal (IDC) in the majority of the
anterior region, specifically the first premolar region,
which accounted for 33% (12N) of the CBCT slices,
and in the first molar region, which accounted for 8.3%
(3n) of the slices. This indicates that the contrast
difference in the anterior region is not always easy to
appreciate. It has been demonstrated via a number of
studies 142 that Cone Beam CT (CBCT) is superior to
the traditional panoramic radiography in terms of its
ability to visualize the inferior dental canal. It was made
abundantly obvious in the research conducted by
Angelopoulous C et al* that computed tomography
(CBCT) is more effective and superior to traditional
panoramic imaging when it comes to seeing the
mandibular canal and inferior dental canal.
For doctors, the increased visibility of Inferior Dental
Canal (IDC) by computed tomography (CBCT) helps in
treatment planning, which in turn reduces the likelihood
of surgical complications. When it comes to
preoperative planning for implant placement and other
invasive operations, like as extractions, root canal
treatments, and bone grafts near the Inferior Dental
Canal (IDC), it has become an extremely helpful tool. In
spite of the fact that it has many benefits, CBCT may
still have some drawbacks, such as the fact that it is
expensive, difficult to obtain, and may result in image
distortion due to movement. In addition, in order to
guarantee a correct diagnosis and treatment planning, the
interpretation of CBCT pictures calls for specialized training
and knowledge.
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It is encouraging to see those continuous developments in
CBCT technology, such as software that assists in the
navigation and protection of the Inferior Dental Canal
(IDC), has the potential to improve the safety and
effectiveness of dental treatments. A further revolution in
patient care may be brought about by the combination of
Cone Beam CT (CBCT) with digital dentistry techniques,
including as computer-aided design and computer-aided
manufacturing (CAD/CAM) for implant placement.

STUDY LIMITATION

The radiographic exposure conditions (and, as a
consequence, the quality of the result) and, to a certain
extent, the examiner's expertise or personal judgment might
have an impact on how the visibility level of IDC is reported
by the examiner. As the majority of the patients in the public
sector are from low-income strata who can’t afford
scanning. Scarcity of qualified dental radiologists

CONCLUSION

The visibility and identification of the inferior dental
canal on cross-sectional CBCT images are critical
considerations in dental and maxillofacial surgery.
Understanding the factors influencing canal visibility,
optimizing image acquisition protocols, and addressing
the clinical implications of accurate canal assessment
are essential for ensuring safe and effective surgical
interventions in the mandibular region. This research
article serves as a valuable resource for dental
practitioners and radiologists, offering insights to
enhance the visualization of the inferior dental canal on
CBCT images and improve the accuracy of preoperative
assessments in dental and maxillofacial surgery.
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