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Abstract

The aim of this study was to assess the proximity and relation of impacted mandibular third molar
and inferior alveolar canal on orthopantomogram and cone beam computed tomography (CBCT).
Sixty impacted mandibular third molars having close proximity with the inferior alveolar canal
were included. CBCT images were done to determine the exact location and relationship of
impacted third molar tooth and inferior alveolar canal. We assessed the radiographic signs from
orthopantomogram, the course of inferior alveolar canal and proximity to the third molar tooth in
CBCT. The buccal course of inferior alveolar canal was most frequently detected (n=36) in CBCT
findings. The impacted lower third molar roots were 55% contact with the inferior alveolar canal
and 45% separate from the canal. On orthopantomogram, the following signs were strongly
correlated with actual contact: Superimposed relationship between the third molar and the inferior
alveolar canal. CBCT is useful as a presurgical planning in patients with impacted mandibular
third molar showing close proximity to the inferior alveolar canal.

Introduction

The extraction of lower third molar is most
common surgical procedure in maxillofacial
surgery. There is a chance of inferior alveolar
nerve damage due to close approximate
between third molar tooth and inferior alveolar
nervel Permanent damage of inferior alveolar
nerve during third molar extraction is very low,
but a significant number of patients are affected
due to sensory loss of inferior alveolar nerve.23

There is a chance of temporary inferior alveolar
nerve injury increases due to close approxima-
tion between third molar and inferior alveolar
canal is observed radiologically. Assessment of
third molar position and establish the anato-
mical relationship of with the inferior alveolar
canal preoperatively is important for reducing
the risk of nerve injury.

Orthopantomography is commonly used diag-
nostic tool for third molar extraction. Two
dimensional panoramic radiographs provide
limited information about the relationship
between the inferior alveolar canal and the
mandibular third molars, cortication of the
inferior alveolar canal and the detailed anatomy
of the third molar. Several clinical studies have
shown the specific radiographic signs detected

in panoramic radiographs which shows close
relationship between the inferior alveolar canal
and mandibular third molars.4 Radiographic
signs include- root darkening, roots deflection,
root narrowing, dark and bifid root, interrup-
tion of the white line, diversion and narrowing
of the of inferior alveolar canal.2However,
opinion regarding the frequencies of the above
mentioned signs for predicting the inferior
alveolar nerve position or clinical complications
such as paraesthesia after removal of mandi-
bular third molar. If the panaromic radio-
graphs indicates there is a close relationship
between the third molar and the mandibular
canal, supplement investigation using CT may
be recommended to verify.167 CT are higher
radiation dose and financial cost in compare to
panaromic view.8

CBCT (cone beam computed tomography) has
reduced the radiation dose, offers high spatial
resolution and decreases costs. CBCT seems to
be more accurate imaging modality for
determining the relationship of the third molar
to the inferior alveolar canal. This examination
should help the surgeon to evaluate the
difficulty of the surgery and to choose the most
appropriate surgical technique, for example
where to remove bone, how to split the tooth
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and in what direction the roots can be lifted. In most
cases, a conventional radiographic examination
with plain radiography will suffice. In the
complicated cases, the conventional has its short
comings and relevant anatomical relationship
cannot be accurately displayed.

Materials and Methods

This study was done from June 2015 to July 2016.
Sixty patients who consulted with impacted
mandibular third molars whose panoramic
radiographs show a close approximate between
inferior alveolar canal and the mandibular third
molars were included in the study. Only patients
those have a close relationship between the inferior
alveolar nerve and one or both impacted
mandibular third molars, diagnosed from digital
panoramic radiographs, underwent additional
CBCT imaging and were enrolled in this study. The
assessment of the outcome variables was done prior
to surgical intervention. A detailed clinical history
for each sample was taken.

Results

Out of 60 patients in spatial relation to CBCT, 36
patients had canal to buccal root of mandibular
third molar. Twenty patients had canal on lingual
root of mandibular third molar. The canal in 2
patients was determined inferiorly placed in
relation to mandibular 34 molar. In the rest 2
patients, the canal was in interradicular position.

Table I shows the relationship between panoramic
radiographic sings and the anatomic location of the
canal found on CBCT. Out of 60 patients, 20 patients
showed superimposition of tooth roots on inferior
alveolar canal among in buccal to mandibular root
and lingual to mandibular third molar root. Among
19 patients with interruption of the radiopaque
borders of the canal had buccal to mandibular third
molar root and lingual to mandibular third molar.
Out of 10 patients had darkening of the roots,
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majority in buccal to mandibular third molar root.
Among 11 patients with narrowing of the canal
most of them in buccal to mandibular third molar
root.

Out of 28 patients with masioangular, 5 subjects
had presence of contact on CBCT, which is
statistically significant (among 10 patients with
vertical pattern of impaction 1 patients had contact
on CBCT, which is statistical significant. Out of 14
patients horizontal impaction patients, 9 patients
had contact on CBCT which is not statistical
significant and among 5 patients distoangular
impaction 2 had contact on CBCT, which is not
statistical significant (Table II).

Discussion

The results show that horizontally impacted mandi-
bular third molars have intimate relation with
inferior alveolar canal. This study reveals super-
imposition of the third molar roots on the inferior
alveolar canal had the highest frequency of 20
subjects. Interruption of the radiopaque border of
the canal was found in 19 subjects, narrowing of the
inferior alveolar canal was found in 11 subjects and
darkening of the roots was found in 10 subjects.

In a study found that mesioangular (35.9%) type of
impaction was most common and distoangular (5%)
less common.? In another study it was found that
vertical type of impaction was most common and
horizontal (9.4%) was least common type.”
Panoramic signs of superimposition of the roots on
the canal along with interruption of radiopaque
border of canal were most frequent while
panoramic signs of superimposition in conjunction
with narrowing and deviation of the inferior
alveolar canal were least frequent respectively
found in another study.l On the other hand, had
shown that darkening of roots (42.9%) was the most
common finding followed by narrowing of inferior
alveolar canal (28.9%).11 In different studies
reported that the root of lower third molar was in
contact with the inferior alveolar canal 85 and 94%
respectively.1? It was found in another study that

Table I

Relationship between panoramic radiographic sings and the anatomic location of the canal found on CBCT

Findings of orthopantomogram n Position of inferior alveolar canal on CBCT
Buccal to mandibular Lingual to mandibular Interradicular of Inferior to the
third molar root third molar root the root root
Superimposition of tooth roots on 20 9 8 2 1
inferior alveolar canal
Interruption of the radioopaque bor- 19 10 8 0 1

ders of the canal
Darkening of the roots 10 8

Narrowing of the canal 11 9
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Association of impaction of type (OPG evaluation) and proximity of

the roots to the IAC (CBCT findings)

Table II

Pattern of impaction n Contact on CBCT Separate on CBCT
on orthopantomogram (n=27) (n=33)
Masioangular 28 5 23
Vertical 10 1 9
Horizontal 14 9 8
Distoangular 2 3

Others 1 2

contact with the canal was 36%.10 Different studies
have suggested that anatomical proximity of third
molar roots to the neurovascular bundle increases
the risk of inferior alveolar nerve injury.1213 In
another study, it was found that loss of radio-
paque border and deviation of canal was an
indicator of contact with the canal and increased
risk of inferior alveolar nerve injury.3

The findings of CBCT was encouraging in detecting
anatomical position of inferior alveolar canal and
impacted mandibular third molar tooth and is
definitely superior to orthopantomogram. There-
fore, CBCT is a promising test in preoperative
assessment of impacted mandibular third molar
position and inferior alveolar canal. It helps the
surgeon to plan the surgery.

Conclusion

CBCT is needed in addition to preoperative
orthopantomogram for a patient who may undergo
third molar extraction.
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