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RADIOGRAPHIC EVALUATION OF IMPACTED MANDIBULAR 
THIRD MOLARS: A CROSS-SECTIONAL STUDY
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ABSTRACT

 The purpose of this study was to evaluate the frequency, angulation, depth of the impacted man-
dibular third molars and its relationship with ramus on radiographs.

 The study was conducted at DIDC, DUHS between Jan-August 2016. The study was conducted by 
studying Orthopantomogram (OPG) of patients attending the Oral Diagnosis department. A total of 
1448 radiographs were assessed for frequency, angulation, depth of the tooth and its relation to the 
anterior border of the ramus of the mandible by using the Pell & Gregory classification.

 Total 1448 radiographs were examined in the study out of which 584 (40.3%) belong to male patients 
and 864 (59.7%) belong to the females patients. The Vertical type of angulation was most prevalent 
(55.9%) whereas horizontal was rare (5%) in our study. In relation to anterior border ramus of man-
dible Level A (78%) and Level I (59%) were the most common pattern of impaction.
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INTRODUCTION

 When the tooth does not appear in oral cavity 
to its proper functional position beyond its expected 
chronological age of eruption, the condition is known 
as the Impaction of the tooth.1

 In human dentition the mandibular third molar 
is the most common impacted tooth. Many factors 
are reported to be associated with the impaction of 
mandibular third molars like; insufficient growth of 
mandible, crown-root morphology, tooth size - jaw 
size discrepancy, various environmental factors and 
the genetic predisposition. The age at which the third 
molars erupts has shown variation throughout the 
globe as soon as 14 years in Nigerians and as late as 26 
years in Europeans.2,3 The risk of nerve injury increas-

es with increasing depth of the impacted mandibular 
wisdom teeth.4,5 Clinical manifestations associated 
with impacted wisdom teeth include; pericoronitis, 
caries, periodontal bone loss, root resorption of the 
impacted tooth or adjacent second molar. The other 
less frequent conditions associated could be the cysts 
and tumors.6 The removal of the impacted third molars 
is a commonly performed clinical procedure. According 
to NICE guidelines (National Institute of Health and 
Clinical Excellence), prophylactic removal of impacted 
lower third molar should only be considered in those 
patient who had more than three episodes of pericoro-
nitis per year. The most common complication in the 
extraction of the third mandibular molars is nerve dam-
age.7,8 Therefore, thorough radiographic assessment is 
a necessary to avoid this surgical complications. The 
periapiacal radiographs are generally used in private 
practice in Pakistan to assess the impacted wisdom 
teeth but it has a major limitation in visibility of the jaw 
and associated structures like inferior alveolar canal. 
Due to this reason the Orthopantomogram (OPG) is the 
radiograph of choice especially when multiple impac-
tions are being accessed.9 The angulation, depth and 
degree of impaction can be assessed on the radiograph 
and used as a tool to predict either the impacted tooth 
will develop the clinical problems or remain harmless 
in future.10
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 The aim of the present study was to evaluate 
and evaluate the frequency, angulation, depth of the 
impacted mandibular third molars and their relation 
with ramus on radiographs.

METHODOLOGY

 This study was conducted on 1448 OPGs of the pa-
tients attending the Dental Diagnostic Department of 
the Dow International Dental College, Dow University 
of health sciences. The duration of the study was from 
January 2016 to August 2016. The Dow University has 
a digital data base of all its patients visiting the dental 
OPD. The demographic data of the patient’s was used 
to find out the gender and age of the patients. The 
Orthopantomograms were interpreted for presence, 
location, depth and angle of the impacted mandibular 
third molars.

 The x-ray image viewer, tracing paper and scale 
were used to determine the position of the impacted 
third molars. The outline of the second and third mo-
lar along with the ascending ramus was traced on the 
paper. The Pell & Gregory classification was used to 
evaluate and asses the angulation, space and depth 
of impaction. The angulation of impacted lower third 
molar was assessed using winter’s classification by 
drawing a line joining the occlusal plane of adjacent 
lower first and second molar till the ascending border 
of the ramus. We evaluated four different planes me-
sio-angular, disto-angular, vertical and horizontal.

 The depth of impaction was measured by observing 
the lower third molar position in relation to its adjacent 
lower second molar and it was categorized as:

Level A: from occlusal third to middle third.

Level B: between the middle third and cervical third.

Level C: below the cervical 

The impaction’s relation to the anterior border of ramus 
was assessed by observing the 

Level 1: crown of lower third molar is ahead of anterior 
border of ramus.

Level 2: partially embedded in the ramus of the man-
dible. 

Level 3: completely embedded in the ramus of mandible.

 The data were analyzed by using the SPSS version 
16. The patient’s gender, classification of impaction and 
level of impaction were displayed by the frequency and 
percentage. The Pearson Chi square test was used to 
test the association between gender and depth, angu-
lation & level of impaction.

RESULTS

 In the present study 1448 radiographs were ob-
served and evaluated. The females tend to be dominant 
as compared to males 584(40.3%) 864(59.7%). The most 
common angulation was vertical (55.9%) followed by 

Fig1: Pell & Gregory Classification Level A,B,C and Class I,II,III Winter’s Classification of Angulation
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mesioangular (24.9% and distoangular (14.25) respec-
tively. Only, 5% of the patients had the horizontal 
impaction in our study.

 According to the Pell & Gregory classification, 
Level A was the most prevalent type and was present 
in 78% of patients(n=1142) followed by Level B, 13.3% 
(n=192) & Level C, 7.9% (n-114). The relation to ramus 
Level I, 59% (n=854), Level II, 32% (n=464) and Level 
III 9% (n=130). The association of the variables with 
the gender was observed by applying the chi square 
test to compare the significant association between the 
variable.

DISCUSSION

 The mandibular third molar impactions are the 
most common impactions worldwide. The third molars 
erupt between the ages of 17 and 21 years.11 In males 
the average eruption age of mandibular third molars 
is approximately 3 to 6 months ahead of females.12 In 
our study most patients were above thirty years of age. 
For gender distribution this study is in accordance with 
other studies.13,14,15 Only few studies reported the male 

dominance.16,17,18 In the present study the more than 
three fourth patients were the females. As far as etiology 
is concerned multiple factors are responsible like; race, 
nature of the diet, genetic background all play their 
role. Lack of sufficient eruption force for third molars, 
the theory of phylogenetic regression of the jaw size, 
and insufficient mesial movement of the dentition of 
modern human due to lack of interproximal attrition 
are other factors.19

 The vertical impaction is the most common type 
of the impaction seen in our study, this finding co re-
late with studies in Jordan and Barcelona.20,21 Many 
other studies showed the mesio-angular type as most 
common.18,22,23 Chuang et al. demonstrated in their 
study that the level of impaction is associated with an 
increased risk of inflammatory complications following 
third molar surgery.24 Carvalho and Vasconcelos25 con-
cluded that root number, morphology, tooth position, 
periodontal space and second molar relationship were 
significant predictors of surgical difficulty. The decision 
and selection of procedure related to the extraction of 
the third molars takes into account many factors like; 
configuration of roots, surrounding bone, mandibular 
canal and adjacent tooth. Careful radiographic evalu-
ation is mandatory for the proper treatment planning.

CONCLUSION

 The impaction of mandibular third molar is signifi-
cantly prevalent in our adult population with female 
affected slightly more than males. Classifying the 
difficulty according to the radiographic findings can 
help in safe removal of the mandibular third molars 
especially in government sector hospital where we have 
limited resources and increased number of patients.

 The present study has several limitations such as it 
cover only urban area of Pakistan. There is a need for 
the more studies focusing on a wider population sample 
that will help in defining the etiological factors and will 
also help in standardizing the treatment protocols.
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