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Abstract

Aim: This study evaluated the proximity and relation of impacted lower third molars and mandibular
canal on panoramic radiography. Methods: Radiographic signals associated with proximity of
structures and Pell & Gregory and Winter classifications of 78 impacted teeth were analyzed and
compared with CBCT images (gold standard). The associations between the findings were tested
with Pearson’s chi-square. Results: Direct contact between structures was observed in 85% of
cases of radiolucent band over roots. Conclusions: Radiolucent band over roots is the image
more associated with direct contact between structures and the one that indicates lingual positioning
of the canal more consistently. Some categories of Pell & Gregory and Winter classifications
suggested signs of the topographic location of the mandibular canal.
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Introduction

Surgical removal of impacted lower third molars is common procedure in
clinical dental practice and might be associated with post-operative complications
related to inferior alveolar nerve (IAN) injuries, and the risk of complications is
sensibly increased whenever direct contact between the nerve and the impacted
molar root is observed1-3.  Therefore, a precise topographic evaluation of the
mandibular canal and the surrounding molars is deemed essential during pre-
operatory planning1,3-4.

The panoramic radiograph is routinely used as an auxiliary examination for
treatment planning of lower third molar removal, due to its wide availability, low
cost and relatively low exposure dose5. For this kind of investigation, four signals
have been more consistently associated with direct contact between mandibular
canal and molar roots: interruption of the radiopaque line of the canal wall;
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Type Definition

PG (horizontal) 3 Over 50% of the crown’s largest mesiodistal dimension within the mandibular ramus.

2 Over 50% of the crown’s largest mesiodistal dimension outside the mandibular ramus – or completely outside, but with no space for eruption.

1 Crown’s largest mesiodistal dimension completely outside the mandibular ramus and with sufficient space between the distal surface

of the second molar and the mandibular ramus anterior line.

PG (vertical) C Over 50% of the crown’s largest mesiodistal dimension below the cervical plane line.

B Over 50% of the crown’s largest mesiodistal dimension above the cervical plane line – or completely above, but without contact on

the occlusal plane.

A Crown’s largest mesiodistal dimension completely above the cervical plane and in contact with the occlusal plane.

Winter* Horizontal Angle below 30º

Mesial Angle between 30º and 60º

Vertical Angle between 60º and 90º

 Distal Angle above 90º        

*Angle formed posterior to the intersection of the occlusal plane and a perpendicular line to the crown’s largest mesiodistal dimension.

Fig. 1. Criteria for PG and Winter classification.

radiolucent band over roots; deflection of the canal around
the apices; and narrowing of the roots6-12. Another traditionally
accepted option for estimations of difficulty and risk during
lower third molar removal is the evaluation of the impacted
tooth according to the classification of Pell & Gregory (PG)
and Winter13. PG classification distributes impacted molars
in three categories according to their vertical positioning
(related to the occlusal and cervical plane of adjacent molars)
and three horizontal categories (related to the mandibular
ascending ramus). Winter classification is divided in four
categories based on tilting of the impacted molar in relation
to its longitudinal axis.

Whenever these classifications and signals point towards
categories correlated with higher difficulty levels, as well as
with proximity between structures observed in panoramic
radiographs, it should be noticed that the buccolingual aspect
cannot be visualized. Indeed, a further assessment regarding
surgical removal of impacted lower third molars observed by
Ghaeminia et al.14 is that lingual positioning of the mandibular
canal is significantly linked with injuries to the IAN.

Due to the recent development and spread of cone beam
computed tomography (CBCT), three-dimensional images are
becoming more easily available in dentistry, allowing extra
investigation of the mandibular canal and surrounding molars.
Tantanapornkul et al.7 concluded that CBCT was significantly
superior to panoramic images in predicting neurovascular
bundle exposure during extraction of impacted mandibular
third molar. Although CBCT allows such evaluation,
panoramic radiography is still often the first imaging method
requested to the investigation of third molars5. Moreover,
ALARA Principle should be a concern among professionals,
seeking to extract maximum information from an imaging
study, avoiding further exposure15.

Thus, this study aimed to evaluate more deeply the
association between impacted lower third molars and
mandibular canal based on radiographic signals suggesting
proximity of structures and the PG and Winter classifications,
using CBCT images as references, to increase the information
that might be gather from panoramic radiographs.

Material and methods

All patients who attended to Oral Surgery Department
for third molar removal during one year and had at least one
impacted molar and one of the radiographic signals associated
with proximity of structures – interruption of the radiopaque
line of the canal wall; radiolucent band over roots; deflection
of the canal around the apices; and narrowing of the roots -
were asked a tomographic examination. For all those cases
in which the impacted molar exhibited two radiographic
findings or more, the most striking feature has been selected.
A total of 78 impacted teeth (from 41 patients - 17 women;
24 men) comprised the sample. All of them read and signed
informed consent forms and this study has been approved
by the Institution Ethical and Research Boards.

Tomographic images were obtained with an i-CAT
tomography scanner (Imaging Sciences International,
Hatfield, PA, USA), and a 0.25 mm voxel has been used. The
conventional panoramic radiographs were digitized with a
transparency flatbed scanner (UMAX 2400S) and resolution
of 300 dpi.

All randomly coded images were analyzed with a 19"
LCD screen by three calibrated examiners from the Oral
Radiology department (Kappa scores over 0.7 for intra and
inter-observer reproducibility). Image J version 1.42 (National
Institutes of Health, Bethesda, MD, USA) software has been
used to perform PG and Winter classifications in the
panoramic views (Figure 1). I-CAT Vision v.7.2.4. Implant
Screen function has been chosen to carry out the tomographic
examination. Identification of contact between structures was
classified in: 1 – Present; 2 – Absent; and the topographic
positioning of the mandibular canal as seen in the
buccolingual aspect was divided in: 1 – Inferior; 2 – Lingual;
3 – Inter-radicular; 4 – Buccal.

Data was processed and analyzed with the Statistical
Package for Social Sciences, version 15.0 (SPSS Inc., Chicago,
IL, USA). The association between the radiographic signals
and the classifications of PG and Winter with the tomographic
images have been tested with Pearson’s chi-square test.

Topographic relationship of impacted third molars and mandibular canal: correlation of panoramic radiograph signs and CBCT images
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DC IR N R RB

Present 30 58.1 61.5 85.7

Absent 70 41.9 38.5 14.3

Inferior 65 67.7 61.5 6.4

Lingual 15 12.9 15.4 43.6

Inter-radicular 5 0 15.4 21.4

Buccal 15 19.4 7.7 28.6

MC evaluations ÷2 p
Radiograph signals

14.23 0.01

10.74 0.01

Table 1. Rates of direct contact between structures and the
topographic relation of the mandibular canal (MC) regarding the
radiographic signals.

DC = Deflection of the canal around the apices; IR = Interruption of the radiopaque line of the
canal wall;  NR =  Narrowing of roots; RB = Radiolucent band over roots

MC evaluations ÷2 p

Horizontal   Mesial Vertical/ Distal

Present 57.1   56.7        55.6 0.01 0.99

Absent 42.9   43.3        44.4

Inferior 47.6   26.7        77.8 24.04 0.00

Lingual 9.5   40.0        18.5

Inter-radicular 0   20          0

Buccal 42.9   13.3         3.7

Winter classification

Table 2 – Rates of direct contact between structures and the
topographic relation of the mandibular canal (MC) regarding Winter
classification.

MC evaluations ÷2 p ÷2 p

1 2 3 A B C

Present 45.5 61.1 46.2 1.58 0.45 60 64 50 1.30 0.52

Absent 54.5 38.9 53.8 40 36 50

Inferior 72.7 48.1 84.6 7.97 0.24 80 52 52.6 9.89 0.13

Lingual 9.1 20.4 7.7 20 24 10.5

Inter-radicular 0 11.1 0 0 4 13.2

Buccal 18.2 20.4 7.7 0 20 23.7

Horizontal component Vertical component

Table 3. Rates of direct contact between structures and the topographic relation of the mandibular
canal (MC) regarding Pell & Gregory classification.

Results

Analyses of Table 1 shows that direct contact between
structures could be observed in 85% of cases of radiolucent
band over roots (p<0.05); on the other hand, deflection of
the canal demonstrated the smallest amount association with
contact of molars and mandibular canal (30%). The
connection between the radiographic signals and the
topographic relation of the mandibular canal (visualized on
CBCT images) reveals that the lingual positioning of the
canal has proven to be more closely associated with
radiolucent band over roots.

Tables 2 and 3 present associations between Winter and

PG Classifications and the mandibular canal (visualized on
CBCT images). It was observed that molars mesial impacted
are consistently linked with lingual position of the canal.
Moreover, despite most PG categories were closely associated
with inferior position of the canal, the lingual position was
more observed with A, B and 2 components.

Table 3 explores the association between PG classification
and the mandibular canal (visualized on CBCT images).
Although no statistically significant data can be drawn, the
observation of frequencies reveals that lingual position is more
linked to type A and B. Besides, when the horizontal
component is evaluated, it can be reported that the lingual
position of the mandibular canal is more linked to type 2.

Topographic relationship of impacted third molars and mandibular canal: correlation of panoramic radiograph signs and CBCT images



414414414414414

Braz J Oral Sci. 11(3):411-415

Discussion

Several factors might be associated with higher risk of
injury to the IAN and increased difficulty during impacted
third molar removal, and those can be divided in clinical
and radiographic. Within clinical factors, gender and body
mass index appear to be consistently correlated 16.
Radiographic factors include panoramic signals like
interruption of the radiopaque line of the canal wall,
radiolucent band over roots, deflection of the canal around
the apices and narrowing of the roots6-12, and positioning
according to PG and Winter classifications13.

Previous studies observed relationship between
radiographic signals indicating proximity of structures and
the mandibular canal: radiolucent band over roots and
interruption of the radiopaque line of the canal wall were
stronger associated with direct contact between the tooth
roots and the mandibular canal17-19. The present study showed
a statistically significant relation among three types of
radiographic finding –interruption of the radiopaque line of
the canal wall, narrowing of roots and radiolucent band over
roots - and the presence of contact with the mandibular canal.
Furthermore, some studies have evaluated the association
between the lingual positioning of the mandibular canal and
its relation to accidental exposure of the neurovascular
bundle7,14. The results from this study detected that the lingual
positioning of the canal is closely associated with radiolucent
band over roots.

This study has also aimed as well to evaluate PG and
Winter classifications and the topographic relationship of
the mandibular canal as seen in CBCT images. Analysis of
data relative to Winter classification indicates that mesial
positioning is associated with lingual positioning of the
mandibular canal. Regarding PG components, although no
statistically significant associations could be established,
Table 3 reveals a higher frequency with direct contact
between mandibular canal and positioning of mandibular
canal in the lingual aspect for categories A, B and 2.
Almendro-Marqués et al .13 have warned for a higher
probability of complications correlated with categories B2
and C2. Therefore, whenever in face to mesially positioned
impacted molars, it is advisable for clinicians to also look
for the coexistence of signals associated with a higher
probability of lingual positioning of the IAN (such as
radiolucent band over roots), since the association of this
topographic relation and exposure of the neurovascular
bundle has been observed7,14.

Some authors have stated that panoramic radiographs
cannot be considered an ideal tool in terms of prediction of
accidents related to IAN20, and the requesting of CBCT is
supported in the presence of radiographic signals associated
with proximity of structures7,17,21-23. However, facing that
panoramic radiograph is the most frequently used image for
the diagnosis and treatment recommendations for third molar
surgery5, the information available with this technique is
essential for dimensioning the need for further investigation.
Furthermore, CBCT should be use consciously among

professionals, especially because of the radiation dose
received by patients. Even if the radiation dose from CBCT
is significantly less than the conventional CT, it is several
to many times higher than panoramic imaging24, and,
therefore, their use has to be fully justify over conventional
techniques before they are carried out25-26.

The present study evaluated the signals and classifications
usually used to determine the injury risk to the IAN by
impacted lower third molars surgery using different diagnostic
images methods. The results showed a tendency of critical
positions and closeness between mandibular canal and third
molars at the panoramic radiography based on its topographic
position as seemed in CBCT images. Hence, the knowledge
about the relationship between radiographic signals and the
PG and Winter classifications might improve the panoramic
radiographic diagnosis, contributing to the clinical decision
as well as to the teaching and learning process; moreover,
the lower radiation dose received will benefit the patient.

Regarding radiographic signals indicating proximity
between impacted lower third molars and mandibular canal
in panoramic radiographs, radiolucent band over roots is the
image more closely associated with direct contact between
structures and the one that indicates lingual positioning of
the canal more consistently. Some categories of PG and Winter
classifications suggested signs of the topographic location
of the mandibular canal encouraging further assessments
exploring these aspects.
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