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Abstract
Introduction: Mandibular third molar is commonly encountered impacted teeth. The present study aimed to assess
relation of mandibular canal wit IANC. Materials & Methods: The present study was conducted on 82 patients with
impacted mandibular third molar of both genders requiring surgical extraction. Patients underwent OPG and CBCT.
Images thus obtained were analyzed by oral and maxillofacial radiologist followed by classification of Michele. Results:
Out of 82 patients, males were 48 and females were 34. Darkening of roots (DR) was seen in 14 males and 10 females,
diversion of canal (DC) in 10 males and 6 females, narrowing of canal (NC) in 8 males and 5 females, presence of
cortication in 10 males and 7 females and interruption of white line (IWL) in 6 males and 6 females. The difference was
significant (P< 0.05). Maximum number of subtype 3A relation was seen followed by subtype 1B, subtype 3A, subtype
3B, subtype 1A, subtype 4B etc. Conclusion: Authors found that impacted mandibular third molar surgery may lead to
damage to inferior alveolar canal. Therefore a radiographic imaging with OPG and CBCT may be useful in preventing
damage to the nerve.
Keywords: Cone beam computed tomography, third molar, Inferior alveolar canal.
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INTRODUCTION
Mandibular third molar is commonly
encountered impacted teeth. There is requirement of
surgical extraction which demand careful evaluation of
anatomical landmarks. The reason for extraction can be
orthodontic or prophylactic. Mandibular canal is the
landmark which is associated with the mandibular
second and third molar. The proximity of impacted
third molar with inferior alveolar canal (IAC) needs
more attention as there is chances of injury to the nerve
during extraction of teeth [1].
The iatrogenic injury can result in nerve
damage leading to paresthesia of the chin and lower lip.
IAN paresthesia is transient or permanent prolonged
sensory deficit and/or abnormal sensation in the lower
jaw, mental region and lower lip of the affected side.
There is higher prevalence of IAN paresthesia
following third molar extraction which ranges between
0.4% and 8%. Permanent paresthesia may lead to
functional deficits, and a decreased quality of life [2].

Panoramic images are widely used in the
assessment of proximity if IANC with mandibular third
molar.
Radiographic signs such as darkening,
narrowing or deflection of the root, dark and bifid apex
of the root, interruption of cortical outline of
mandibular canal, canal diversion or narrowing, islandshaped apex were indicative of proximity between third
molar and IAC on panoramic radiographs [3].
The limitation of panoramic images is lack of
third dimension. Cone-beam computed tomography
(CBCT) can define the several types of relationships in
a buccal/lingual, mesio- distal and superior- inferior
direction. Michele et al., [4] proposed new radiological
classification of relationship of IANC with mandibular
molar. The present study aimed to assess relation of
mandibular canal wit IANC.
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MATERIALS & METHODS
The present study was conducted in the
department of Oral & Maxillofacial Surgery. It
comprised of 82 patients with impacted mandibular
third molar of both gender requiring surgical extraction.

images were evaluated by oral maxillofacial radiologist
for the assessment of its relation. Results thus obtained
were subjected to statistical analysis. P value < 0.05
was considered significant.

RESULTS
Inclusion Criteria: Patients above 18 years of age.
Exclusion Criteria: Pregnant females and poor quality
radiographs.
Ethical clearance for the study was taken from
institutional ethical committee. All patients were
informed regarding the study and written consent was
obtained in their local language.
Data pertaining to patients as name, age,
gender etc. was recorded. After careful oral
examination, patients were subjected to panoramic
radiographs and subsequent CBCT using all
standardized operating parameters. Panoramic images
were obtained with Planmica machine operating at 120
kVp, 10 mA and with 17 seconds exposure time and
CBCT machine was Kodak operating at 90 kVp, 8 mA
and 18 seconds exposure time. The canal was traced,
and the image formed was evaluated in all three planes
viz. sagittal, coronal, and axial planes. The obtained

Out of 82 patients, males were 48 and females
were 34 (Table-1, Graph-1). Darkening of roots (DR)
was seen in 14 males and 10 females, diversion of canal
(DC) in 10 males and 6 females, narrowing of canal
(NC) in 8 males and 5 females, presence of cortication
in 10 males and 7 females and interruption of white line
(IWL) in 6 males and 6 females (Table-2, Graph-2).
The difference was significant (P< 0.05). Third molar
relation with IAC was class 0 seen in 0 patients,
subtype 1A in 12, subtype 1B in 14, subtype 2A in 2,
subtype 2B in 1, subtype 3A in 21, subtype 3B in 13,
subtype 4A in 2, subtype 4B in 11, subtype 5A in 1,
subtype 5B in 2, subtype 6A in 1, subtype 6B in 1 and
class 7 in 1 (Graph-3). The difference was significant
(P< 0.05).
Table-1: Distribution of patients
Total- 82
Gender
Males
Females
Number
48
34

Graph-1: Distribution of patients
Table-2: Radiographic signs on Panoramic images
Signs
Males Females P value
Darkening of roots (DR)
14
10
0.05
Diversion of canal (DC)
10
6
Presence of cortication (PC)
8
5
Narrowing of canal (NC)
10
7
Interruption of white line (IWL)
6
6
Mann Whitney test, p< 0.05(Significant)
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Graph-2: Radiographic signs on panoramic images
Table-3: Classes and subtypes of the CBCT radiological classification
Classes Number P value
0
0
0.001
1A
12
1B
14
2A
2
2B
1
3A
21
3B
13
4A
2
4B
11
5A
1
5B
2
6A
1
6B
1
7
1
Mann Whitney test, p< 0.05(Significant)

Graph-3: Classes and subtypes of the CBCT radiological classification

DISCUSSION
Mandibular third molar is frequently impacted
molar. Several studies have been conducted on
mentioning risk factors and complications linked with
the disimpaction of impacted mandibular third molars.

Damage to IAN during surgical procedure is commonly
encountered. Radiographic examination may be useful
before planning surgical procedure. OPG is routinely
performed in clinical practice before extraction [5, 6].
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The present study aimed to assess relation of
mandibular canal wit IANC.

relationship. On CBCT, coronal and axial sections
better predicted a true relationship.

In present study, there were 82 patients which
had 42 males and 38 females. We subjected all patients
to panoramic and CBCT. Most commonly seen criteria
was darkening of roots followed by diversion of canal
(DC), interruption of white line (IWL), narrowing of
canal (NC) and presence of cortication.

Park et al., [10] in their study assessed
relationship between the IAC and the MTM as viewed
on a CT image, classified into three groups: group 1, no
contact; group 2, contact between the MTM and the
intact IAC cortex; group 3, contact between the MTM
and the interrupted IAC cortex. There were 179
participants who underwent MTM extraction (a total of
259 MTMs). Their mean age was 23.6 years, and 85
(47.5 percent) were male. The overall prevalence of
paresthesia was 4.2 percent (11 of 259 teeth). The
prevalence of paresthesia in group 3 (involving an
interrupted IAC cortex) was 11.8 percent (10 of 85
cases), while for group 2 (involving an intact IAC
cortex) and group 1 (involving no contact) it was 1.0
percent (1 of 98 cases) and 0.0 percent (no cases),
respectively. The frequency of nerve damage increased
with the number of CT image slices showing loss of
cortical integrity (P = .043).

In this study, we found that darkening of roots
(DR) was seen in 14 males and 10 females, diversion of
canal (DC) in 10 males and 6 females, narrowing of
canal (NC) in 8 males and 5 females, presence of
cortication in 10 males and 7 females and interruption
of white line (IWL) in 6 males and 6 females.
Susarla et al., [7] in their study determined the
association between computed tomographic (CT)
assessment of inferior alveolar nerve (IAN) canal
cortical integrity and intraoperative IAN exposure on 51
subjects (57% female) with a mean age of 35.2 +/- 12.8
years. Of the 80 third molars, 52 third molars (64.1%)
had evidence of loss of cortical integrity. The mean
cortical defect length was 2.9 +/- 2.6 mm. Loss of
cortical integrity had a high sensitivity (> or = 0.88) but
low specificity (< or = 0.49) as a diagnostic test for IAN
visualization. A cortical defect size > or = 3 mm was
associated with an increased risk for intraoperative IAN
visualization with a high sensitivity and specificity (> or
= 0.82).
We found that Third molar relation with IAC
was class 0 seen in 0 patients, subtype 1A in 12,
subtype 1B in 14, subtype 2A in 2, subtype 2B in 1,
subtype 3A in 21, subtype 3B in 13, subtype 4A in 2,
subtype 4B in 11, subtype 5A in 1, subtype 5B in 2,
subtype 6A in 1, subtype 6B in 1 and class 7 in 1.
Tantanapornkul et al., [8] found CBCT
superior as compared to panoramic radiographs in
assessing neurovascular bundle exposure following
assessment of the relationship of the mandibular third
molar root tip to the mandibular canal. 161 impacted
mandibular third molar teeth were studied and there was
93%, 77% and 70%, 63% of relative sensitivity and
specificity of CBCT and OPG In this study we found
that maximum number of subtype 3A relation was seen
followed by subtype 1B, subtype 3A, subtype 3B,
subtype 1A, subtype 4B etc.
Nayak et al., [9] in their study evaluated
rerlation between OPG, CBCT and mandibular thirds
molar and found that twenty-one samples (52.5%)
showed darkening of the apex, which was the most
frequent type of radiographic sign of a close
relationship on panoramic radiography. Twenty-three
samples (57.5%) revealed a true relationship on CBCT.
Darkening of the apex and narrowing of the canal were
the signs most frequently associated with a true

The limitation of the study is small sample
size. The inclusion of large number of patients could
have been proved useful in assessing different relation
of mandibular third molar with inferior alveolar nerve
canal.

CONCLUSION
Authors found that impacted mandibular third
molar surgery may lead to damage to inferior alveolar
canal. Therefore a radiographic imaging with OPG and
CBCT may be useful in preventing damage to the
nerve.
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