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ARTICLE INFO ABSTRACT

The removal of impacted third molars is the most common procedure in the specialty of oral and
maxillofacial surgery. The use of panoramic radiograph has been recommended as the primary
radiographic investigation of choice in the assessment of the impacted mandibular third molar teeth.
It is useful to assess the position, depth, and the type of impaction as well as the texture of the
investing bone. We have conducted 300 cases of retrospective panoramic radiographic study at
Adhiparasakthi dental college and hospital, Melmaruvathur, the main objective of this study to
evaluate predictors associated with the impacted mandibular third molars such as age, gender,
angulation, root formation, root tip relation to the inferior alveolar canal and measurement of the
depth of bone in relation to the impacted mandibular third molar. For all the predictors significant
variables are noted and concluded panoramic radiographs can be used as reliable investigation for
evaluation of impacted mandibular third molar.

INTRODUCTION
A tooth which fails to erupt into the dental arch within the
expected time is referred to as an impacted tooth(1,2). As Oral
& Maxillofacial Surgeons, the most common problem we face
is the impacted lower third molar (3).In 2004, Farman stated
“teeth which get impacted are those that are prevented from
eruption due to a physical barrier within the path of
eruption”(4). It has been noted that different races have
different times of third molar eruption. The eruption time of
mandibular third molars in Nigerians has been documented as
early as 14 years of age and up to 26 years in Europeans(5,6).
The maximum incidence of impacted mandibular third molars
are seen in females(7). The average eruption age of a
mandibular third molar for malesis 3 to 6 months ahead of
females(7). Prior to any form of surgical intervention, it is
necessary to have a radiological examination to predict the
variations in relation to impacted mandibular third
molar(IM)(7).

The use of the dental panoramic radiograph (OPG) has been
recommended widely to assess the position, depth, and
relationship to the inferior alveolar nerve canal (IAN),

angulation, type of impaction and the texture of the bone in
relation to the IM(8).

The aim of this study was to review third molar impaction
retrospectively with the use of OPGs to evaluate predictors
associated with the IM such as age, gender, angulation, root
shape, root formation, root laceration, root tip relation to the
inferior alveolar canal and measurement of the depth in relation
to occlusal plane and gonial plane.

MATERIALS AND METHODS
This retrospective study was conducted in the Department of
Oral & Maxillofacial Surgery, Adhiparasakthi Dental College
& Hospital, Melmaruvathur from June 2014 - June 2015. All
panoramic radiographs taken at the Department of Oral
Medicine & Radiology, Adhiparasakthi Dental College &
Hospital, Melmaruvathur from June 2014 - June 2015 were
collected. Only digital radiographs taken using the Sidexis
software at the Department of Oral Medicine & Radiology
were included in the study. The radiographs of the patients who
had dental caries, periapical pathologies, previous history of
surgeries in the head and neck region and patients who had
received orthodontic treatment were excluded from the study.
All measurements were computed from digitized landmarks
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through use of the Sidexis software connected to a compatible
computer.

Measurements

Dimensional radiographic measurements (in millimetres) of the
IM and mandible were carried out as follows:

Occlussal Plane (O) - A line drawn occlussaly which connects
all the bicuspids which represents the white line

Gonion Point (G) - Atangential line drawn posteriorly from the
condyle to the ramus of the mandible and another line drawn to
the lower border of mandible. The point where the two lines
bisected each other was noted. This point is the most inferior,
posterior and lateral point on the angle of the mandible.

D1 - Measurements were made from the mesial most tip of the
alveolar bone in relation to impacted mandibular third molar to
the Gonion (G)

D2 - Measurements were made from the distal most tip of the
alveolar bone in relation impacted mandibular third molar to
the point Gonion (G)

N- Measurements were made from mesial root apex of IM to
the IAN canal.

R - Measurements were made from the furcation point of the
impacted mandibular third molar to the occlusal line.

RESULTS
A total of 300 digital panoramic radiographs were taken at the
Department of Oral Medicine & Radiology from June 2014-
June 2015 and these digital panoramic radiographs were
included in this study. 142 radiographs were that of male
subjects (47.4%) and 158 radiographs were that of female
subjects (52.6%). All subjects were over the age of 21 years.
The age range was from 21- 31 years and the mean age of the
subjects was 25. 5 years.

The distribution of the type of impacted mandibular third molar
in our study were as follows - mesio angular (MA) 182 cases
(60.66%), horizontal (H) 101 cases (33.67%), vertical (V) 14
cases (4.67 %) and distoangular type (DA) 3 cases (1%). On
the basis of root formation it was found that incomplete root
were seen in 3 cases and dilacerated root were seen in 2 cases.

The average distance of root relation to the inferior alveolar
nerve canal (N) (FIG: 01) were for V it is 2.63 mm, H it is 2.06
mm, MA it is 4.50 mm and DA it is 4.20 mm.

Fig 1 Schematic Drawing of Panoramic Film Shows Reference Points,
And Lines For Estimation of Mandibular Variables In Relation To

Impacted Mandibular Third Molar (IM).

D1 - Distance From Mesial Most Tip of The Alveolar Bone To Gonion
D2 - Distance From Distal Most Tip of The Alveolar Bone To Gonion
N - Distance From Root Apex To The Ian Canal
R - Distance From Furcation Point of The Im To The Occlusal Line

Fig 2 Average Distance From Root Apex Of Impacted Mandibular Third
Molar To The Inferior Alveolar Nerve Canal (Ian), The Average

Distance From The Mesial Part Of Alveolar Crest (D1) And Distal Part
Of Alveolar Crest (D2) To The Point Gonion (G)

Chart 1 - Type of Impacted Mandibular Third Molars In Patients
Reporting To Adhiparasakthi Dental College & Hospital During 2014-

2015

Chart 2 - Average Distance of D1 & D2 in mm
Chart 3 - Average Distance of N & R in mm
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The average distance from the mesial part of alveolar crest
(D1) and distal part of alveolar crest (D2) to the point Gonion
(G) were evaluated as for MA-DI is 28.94 mm: D2 is 34.40
mm, DA-D1 is 29.94 mm: D2 is 31.27 mm, H-D1 is 30.80mm:
D2 36.82 mm and for V is D1 is 28.94 mm: D2 is 33.27 mm.
The average distance of occlusal plane to the point of furcation
(R) were evaluated as for MA-4.50 is mm, DA- 4.20 mm, H-
04.20 mm and for V is 3.90 is mm.

DISCUSSION
The removal of impacted mandibular third molar is the first
line of treatment due to eruption in an abnormal position(9).
Although it is a common minor surgical procedure there are
certain complications which are associated with it like pain,
swelling, trismus, alveolar osteitis and paresthesia of the
inferior alveolar nerve(10). In order to minimize the
complications preoperative orthopantomograph radiographic
assessment is necessary (11). MacGregor, first made an
attempt to establish a model for assessing surgical difficulty of
the impacted tooth by placing three imaginary lines to
determine the depth of the bone(12). Pell and Gregory gave an
alternative method to determine surgical difficulty
radiologically(13). Farish et al advocated the use of
radiographs to determine the difficulty associated with a
surgical removal of an impacted third molar(14). Use of intra
oral periapical radiographs have been used for many years to
assess impacted teeth. Later on, due to the difficulty in
assessment of nerve canal in relation to the impacted tooth, the
use of panoramic radiograph was advocated(14). It is a
standard imaging technique used for the imaging of evaluation
of third molars(4)(15).

We have evaluated age, gender, angulation, root shape, root
formation, root laceration, root tip relation to the inferior
alveolar canal and measurement of the depth in relation to
occlusal plane and gonial plane retrospectively with 300 digital
radiographs. The age group of all the patients whose
radiographs were included in this study was between 21 – 31
years (mean age of 25.5 years). Studies conducted by Sandhu
and Kapila et al, Chiapasco et al and Hazza et al had subjects
in the same age group as well (16–18). Among the total study
population of 300, 142 (47.4%) are males and 158 (52.6%) are
females. 60.66 % of impacted teeth were mesioangular, 33.67
% were horizontal, 4. 5 % were vertical and 1 % was
distoangular. These results were comparable with Stanley et al
and Knutson et al who concluded that the most common
impaction according to winter’s classification was
mesioangular impaction (19,20).

In our study the average distance from the mesial part of
alveolar crest (D1) and distal part of alveolar crest (D2) to the
point Gonion (G), the average distance from the point of
furcation to the occlusal plane(R) was valuated and it shows
that horizontal impactions have more depth in relation to
gonion and mesioangular type has highest depth in relation to
the occlusal plane. Reitzik et al showed that unerupted  third
molars requires 40% less force to fracture mandible when
compare to fully erupted third molar which is due to the fact
the tooth occupies more osseous space(21). Regarding the
relation to the inferior alveolar nerve canal to the root apex, the
horizontal type of impaction has the closest proximity (2.06
mm) which was similar to the study conducted by Heinz-Theo

Lubbers et al in which he concluded that 69.7% of the 493
teeth had a direct contact to the inferior alveolar nerve and root
apex(22).

CONCLUSION
1. The mesioangular type of impaction is the common

type of impaction in our study.
2. Female predilection were more common than males.
3. Alveolar bone coverage is more in horizontal type of

impaction in relation to gonion and mesioangular has
more   depth in relation to the occlusal plane.

4. All the impacted third molars had complete root
development.

5. The relationship between the root tip and nerve canal,
horizontal type of impaction has close proximity.
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