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Assessment and comparison of the radiographic distance of mandibular first
and second molars’ apexes from the inferior alveolar nerve canal on

panoramic and CBCT views

Abstract

Background. Due to its vulnerability to injury during procedures involving the mandible, such as dental
implant surgery and molar extraction, the inferior alveolar nerve canal of the mandible is clinically
very significant. This necessitates anatomical investigations based on imaging technologies. The
radiographic distance between the inferior alveolar nerve canal and the apexes of the mandibular first
and second molars on panoramic and CBCT images was measured and compared in this study.
Methods. One hundred mandibular first and second molars (with bilateral mesial and distal roots) were
selected in 44 patients for this cross-sectional descriptive examination of patient records from the
Tabriz School of Dentistry's archives , on panoramic and CBCT images taken simultaneously. In both
images, the distances of the apexes of the lower 1% and 2" molars from the inferior alveolar nerve
canal were measured. The images were reviewed by an observer (a maxillofacial radiologist). The data
was analyzed by SPSS 20 using the t-test.

Results. CBCT and panoramic images of 100 teeth (38% first molar and 62% second molar) of both
mesial and distal roots on the right and left sides of 44 patients were examined. On CBCT and
panoramic pictures, there were no discernible variations between the mesial and distal mandibular first
and second molar apexes on the left and right sides from the inferior alveolar canal.

Conclusion. There was no significant difference between CBCT and panoramic images in delineating
the distance between the lower 1%t and 2"¢ molars’ apexes and the inferior alveolar nerve canal.
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Introduction

Understanding the inferior alveolar nerve canal's physical
position and how it relates to other anatomical markers lowers
the possibility of unintentional nerve damage.!

The inferior alveolar nerve canal passes through the mandible
in an anteroposterior direction, but its buccolingual and
vertical positions vary from patient to patient.? Understanding
the mandibular canal's anatomical position is crucial because
of its vulnerability to damage during mandibular procedures.!
Therefore, the anatomical position of the mandibular canal
should always be evaluated to avoid damage to this anatomical
structure during invasive surgeries of the mandible, such as
osteotomy of the mandible, fracture repair, placement of
screws in the bone, orthokinetic surgery, third molar tooth
extraction, and dental implant placement.3

Even with today's sophisticated technology, the inferior
alveolar nerve canal's proximity to root tissues remains a
significant anatomical concern for dental implant surgery and
procedures on mandibular molars. In addition, it has been
reported that dentoalveolar and apical surgeries can cause

persistent neurological disorders such as paresthesia,
dysesthesia, or inferior alveolar nerve anesthesia.”®

In endodontic applications, various treatment modalities can
harm the inferior alveolar nerve, including periapical surgeries,
root canal over-instrumentation, root canal irrigation solutions,
and over-filing with root canal instruments. If the inferior
alveolar nerve (IAN) canal damage occurs due to the
endodontic treatment of mandibular second molars, then the
first molar and premolars of the mandible are at high risk.”!°
Previous studies have focused on the buccolingual pathway of
the inferior alveolar nerve using cadavers, panoramic
radiographs, and CBCT. Panoramic radiographs show an
image of the entire anatomy of the area, with a lower radiation
dose and cost for the patient compared to other x-ray
techniques.!'! Studies have shown that panoramic radiographs
have seven specific signs that determine the potential for the
impacted third molar roots to interfere with the inferior
alveolar nerve canal. These signs are root fading, root
curvature, thinning of the lower canal, the apex of the two
branches of the root, narrowing of the mandibular canal, tilting
of the mandibular canal, and interference with the canal linea



alba.'>!® Nevertheless, the existence or lack of these
radiographic signs does not always suggest that the AN may
have been injured. .'*

When the panoramic radiographic image shows a relationship
between the root of the wisdom tooth with the IAN canal, the
use of CBCT is recommended to further investigate and obtain
a three-dimensional spatial relationship between these two
structures. Notably, CBCT technique has a significantly higher
radiation dose compared to panoramic radiography.'>'® CBCT
has resulted in significant advances in dental imaging and is an
excellent diagnostic tool for detecting this canal and making
precise measurements of it. In addition, CBCT enables the
reconstruction of surrounding anatomical structures.'”

Ishak et al. (2014) looked at the relationship between the roots
of the impacted lower third molars and the mandibular canal.
They also looked for symptoms on panoramic radiographs,
which showed a close relationship between the mandibular
canal and the roots of the mandibular latent third molars. They
came to the conclusion that it had an inaccurate prediction
value. Additionally, the patient has to be referred for CBCT

Figure 1 Figure 2

assessments if the panoramic view shows that the root image
overlaps the mandibular canal.'®

This study assessed and compared the distances between the
apexes of the lower 1% and 2™ molars from the inferior
alveolar nerve canal on panoramic and cone-beam computed
tomography (CBCT) images taken concurrently because there
had been disputes in the usage of images in prior studies.

Materials and Methods

In this cross-sectional descriptive study, 100 lower 1

1** and 2™ molars on the right and left sides of the oral cavity
in 44 patients (taking a = 0.05, power of 80%, difference of
20% in the frequency of cases) were chosen from patient
records that Tabriz University of Medical Sciences Faculty of
Dentistry received. Correct diagnosis on panoramic and CBCT
images prepared simultaneously was evaluated based on a
study by Hasani et al.!® Patients ranged in age from 20 to 60
years and had a closed apex in the first and second molars of
the mandible. The samples were excluded from the study in the
case of the canal and root superimposition, technical errors in
preparing panoramic radiographs, and severe metallic artifacts.

Figures 1 and 2. The radiographic distances between the distal root apex of a mandibular second molar and the inferior alveolar
nerve canal on CBCT and panoramic views (left and right, respectively).

Panoramic images were done by Dental X-ray System (model
P-Ray Scan a, South Korea) according to the manufacturer’s
instructions at 90-60 kVp, 60/50 Hz, and 4-17 mA. Scanner
2.0.1 software was used to check these images. Medal
Electronic Viewer software was used to fix the inherent
magnification of the device and use the measuring tool. CBCT
images were taken by the NewTom unit (VGi CT Verona,
Italy) in cross-sectional views measuring 1 mm in thickness in
the Department of Maxillofacial Radiology, Faculty of

Dentistry, Tabriz University of Medical Sciences. The device
has a conical x-ray beam, a flat panel detector with 1536x1920
pixels, 360-degree rotation, 18-second scan time, and a
maximum of 110 kVp. NNT viewer 8.0.0 software was used to
examine CBCT images. Cases with severe metallic artifacts
were excluded. In both image types, the distance between the
most distal apex of the mandibular third molar and the inferior
alveolar nerve canal was measured.'” The images were
examined by two observers (a maxillofacial radiologist and a



trained senior dental student). The data were registered in a
checklist.

Results
This study analyzed CBCT and panoramic images of 100 teeth
in 44 patients on both sides of the oral cavity. Since the

investigated variables (including the distance between the
mesial and distal lower 1 and 2nd molar apexes and the IAN
canal on both the right and left sides) had normal distribution,
parametric tests were used to compare the two types of images.

Table 1. Comparison of the radiographic distance between mandibular first and second molars’ apexes from the inferior alveolar
nerve canal on CBCT and panoramic images on both the right and left sides

Panoramic CBCT
P-value
Mean SD Mean SD
Distal 5.02 2.88 4.40 3.29 0.586
Right
Mesial 5.32 3.14 4.61 3.36 0.552
First molar
Distal 5.50 2.73 543 3.00 0.939
Left
Mesial 5.79 3.04 5.59 3.20 0.828
Distal 4.13 2.58 3.62 2.34 0.3
Right
Mesial 4.48 2.77 3.92 2.28 0.373
Second molar
Distal 3.54 2.40 3.34 2.44 0.760
Left
Mesial 4.28 2.46 4.03 2.55 0.710
Table 1 shows no significant difference in the space between Moreover, no considerable difference exist between the
the distal and mesial apexes of the right lower first molar and distances of the distal and mesial apexes of the right lower
the inferior alveolar nerve canal between CBCT and panoramic second molar from the inferior alveolar nerve canal. Also, there
images. Also, there was no significant difference between was no significant difference between CBCT and panoramic
CBCT and panoramic images in both distal and mesial regions images in both distal and mesial regions on the left side.
on the left side.
PANORAMIC m CBCT
10
8
5 9 _ :
]
e 8 -
L 7
=
L 6
=}
5 _5
x
g £4
© (8]
o 2 3 1 1
=
= v 1 1
g 2
& 1
g
e 0
©
% Distal Mesial Distal Mesial
2 .
= Right Left



Graph 1. Comparison of the radiographic distance between mandibular first molars’ apexes from the inferior alveolar nerve
canal on both the right and left sides on CBCT and panoramic images.

Graph 1 shows no significant difference in the radiographic
distance among lower first molars’ apexes from the IAN canal

on the left and right sides between the CBCT and panoramic
views.
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Graph 2. Comparison of the radiographic distance between lower 2" molars’ apexes and the inferior alveolar nerve canal on

both the right and left sides on CBCT and panoramic images.

Graph 2 shows no significant difference in the distance
between lower first molars’ apexes and the inferior alveolar
nerve canal on the left and right sides on CBCT and panoramic
views.

Discussion

This study showed no significant differences between CBCT
and panoramic images in the radiographic distances amongst
lower first and second molars’ apexes from the IAN canal in
all the distal and mesial regions on the right and left sides.
Nasser et al?! (2018) reported that the panoramic radiographic
landmarks were statistically consistent with CBCT landmarks.
In addition, Jung et al*?> (2012) suggested that panoramic
radiographic landmarks were statistically associated with
CBCT findings (P<0.01) in a study of 175 teeth.

Moshfeghi et al** (2013) further stated that the most
dependable and widely available imaging method is panoramic
radiography, which may be employed with confidence. With
respect to the study's negative predictive value, panoramic
radiography has a 97.3% accuracy rate in determining whether
third molar roots are involved with the IAN canal.

According to the location of the canal in association to the
tooth (buccal or lingual or mid-root-upper or lower), as well as

the type of connection, Mohammadpour et al. (2021)
investigated cases where a connection of the roots of CBCT
suspected the inferior alveolar nerve canal in the mandibular
third molars on panoramic radiography. In the event when a
radiolucent band or an abrupt alteration in the canal path is seen
on the mandibular molar roots, the findings indicated a
statistically significant correlation between the panoramic
diagnosis and CBC.

A study by Nunes et al?> (2021) showed that four panoramic
radiographic  signs, Panoramic radiographs showing
darkening, deflection, root narrowing, and mandibular canal
interruption suggest that CBCT should be carried out while
organizing the extraction of impacted mandibular third molars.
Beshtawi et al. (2017) assessed the mental foramen's distances
in digital panoramic radiographs (DP) and CBCT reformatted
panoramic views (CRP). The findings demonstrated that while
there were variations in horizontal and vertical linear
measurements between the digital and CBCT reformatted
panoramic images, the mean variances might be clinically
appropriate.

A study by Nayak?’ (2017) demonstrated that indications of a
strong connection to the mandibular canal on a panoramic
radiograph are associated with a true relationship to the canal.



Therefore, the above-mentioned studies are consistent with the
present study.

Using panoramic and CBCT images, Nourbakhsh et al. (2021)
examined the anatomical placement of the lower 3rd molar root
regarding the nerve canal of the inferior alveolar. They asserted
that CBCT radiography provides more information than
merely a panoramic image on the relationship between the
mandibular third molar teeth and the inferior alveolar nerve
canal.

Unlike the present study, Ishak et al'® (2014) evaluated the
distance from the apexes of the first and 2" molars to the
inferior alveolar nerve canal on both image types. They came
to the conclusion that the tight contact between the roots of the
mandibular third molars and the mandibular canal could not be
reliably predicted by the presence or absence of radiographic
symptoms on panoramic radiography. Thus, if panoramic
views show that the mandibular canal and the root overlap, the
patient needs to have a CBCT evaluation.

Hasani et al'® (2015) reported that the panoramic method could
not be as effective as CBCT in detecting connections between
tooth roots and the canal. Patel et al*® (2020) reported the
superiority of CBCT over panoramic imaging when examining
the association between the roots of lower 3™ molars and the
IAN canal.

These four studies are not consistent with the present study.
The differences in study results might be due to the fact that
the studies mentioned above evaluated the proximity of third
molars to the inferior alveolar nerve canal by radiographic
signs. However, the current research measured the distance
among the molar apexes and the [AN canal. Furthermore, these
four studies evaluated the third mandibular molars. However,
the present study evaluated the first and second molars since
the panoramic images of the first and second molars are more
reliable than the third molars due to the availability of the
external oblique ridge, the possibility of the third molar
superimposition on the inferior alveolar canal, and different
positions of third molars (angulations). In addition, the
differences in sample size, gender, and race could be the other
causes of inconsistency between them.

In the present study, in both image types, distances in distal
regions were shorter than in mesial regions, and longer
distances were observed on the left than on the right side.
According to a study by Adigiizel et al**(2012), CBCT images
showed that the distal root was closer to the nerve canal than
the mesial root in both sexes (30).

In the present study, for both types of images, distances in
distal regions were shorter than in the mesial regions, which
might be attributed to canal morphology, since there is a slope
from third molars to premolars. This study also showed that the
distances on the left side were longer than the right side.

Conclusion

No significant differences were seen among CBCT and
panoramic images in finding the distances between the lower
Ist and 2" molars’ apexes and the IAN canal.
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