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Abstract
The third molar is the most common tooth in the mouth that fails to erupt partially or completely into its functional position and

this could be because of an impediment on the eruption path. Management of impacted third molar is usually by a surgical procedure

extraction and successful treatment is enhanced with the aid of a radiograph which is either the periapical x-ray or the panoramic
radiograph. This study reports on a large population of patients, using the panoramic radiograph to evaluate and compare with the
periapical radiograph the various pattern of the impacted mandibular third molar presented in north central Nigeria.

A retrospective examination of digital panoramic radiographs obtained from patients who had surgical extractions of impacted

mandibular molars between March 2016 to April 2020. The data obtained were analysed using the Statistical Packages for the Social
Sciences (SPSS) version 20. Chi-square test was done to determine statistical significance which was set as P < 0.05.

There were 366 (55.8%) male and 289 (44.1%) females, with an age range of 16 to 70years and a mean age of 34 ± 12.5 years.

Impaction was found on one side of the mandible in 30.3% and on both sides of the mandible in 69.5% of the patients and the most
common type of impaction according to Winter’s classification was mesioangular impaction and found more common among males
in this study at 43.4%.

Our results here gave better clarity with the use of the panoramic radiographs and therefore strongly recommends the orthopan-

tomogram (OPG) before any mandibular 3rd molar extraction is done.
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Introduction

An impacted tooth is one that fails to erupt partially or com-

pletely into its functional position in the dental arch [1,2]. This is

usually a pathological failure and might be because of an impediment on the eruption path created by soft tissue, dental hard tis-

sue, or bone, resulting in some oral health challenges such as peri-

coronitis, cysts formation, root resorption of adjacent tooth or even
neoplasm [3-5]. Eshghpour., et al. reported on the uniqueness of the

third molar as being the most common tooth to be impacted [6]
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and this impaction could compromise the strength of the angle of

185

reported a prevalence of 44.3% for mesioangular mandibular 3rd

the mandible resulting in a fracture of the mandible as a complica-

molar impaction as being the highest type of impaction [12]. Has-

done by a dental surgeon who has received some training in im-

lar 3rd molar impaction at prevalence of 33.5% [13]. Passi., et al.

tion [5]. Symptomatic treatment of impacted third molar (3 ) by a
rd

surgical extraction and careful wound closure procedure is usually

pacted mandibular third molar (3 molar) surgical extraction so
rd

that post-extraction complications are reduced or avoided [7].

The impacted mandibular 3 molar has various classifications,
rd

one of which is the Winter’s classification [8], while another is

Pell and Gregory’s [9] classification. A good understanding of the

classifications of impacted mandibular 3rd molar is particularly
important since they can help the clinician to make treatment

modification for anticipated challenges [10] which could affect

post-operative morbidity of the surgery [11]. Winter’s classifica-

tion of the impacted mandibular 3rd molar is based on the level of

impaction in relationship to an imaginary line drawn from the oc-

clusal plane of the first and second (2nd) molar to the retromolar re-

gion of the mandible as shown in a dental radiograph [8]. Thus, the

impaction is classified as mesioangular, distoangular, buccolingual,

san’s report from the Western region of Saudi Arabia, also using the
OPG ranked mesioangular as the most common types of mandibu-

using a combination of OPG and periapical radiograph among Delhi-National Capital Region population described the mesioangular
impactions at 49.2% as the most common type of 3rd molar impac-

tion with more males (60.8%) having 3rd molar impaction than fe-

males (39.2%) [14]. Furthermore, report on a Singapore Chinese
population, using the OPG stated that the mesioangular pattern of
3rd molar impaction was the most common type of impaction oc-

curring however, more females (56%) than males (44%) had 3rd
molar impaction [15]. On the other hand, a male to female ratio of

1.2:1, in 3rd molar impactions was reported in Dar es Salaam, Tan-

zania while using the OPG with mesioangular 3rd molar impaction
reported as the most common type of impaction at 738 (76%) [16].

Similar studies in Nigeria, has described the patterns of various

types of 3rd impaction using the periapical radiographs. Osunde and

ectopic, vertical, and horizontal. Furthermore, Pell and Gregory [9]

Bassey reported from South-south Nigeria a prevalence of 44.9%

pacted 3 molar is above the CEJ of the 2 molar it is describes as

al. reported a prevalence of 53.4% for mesioangular impaction of

classified the impacted mandibular 3rd molar based on the level of
the cementoenamel junction (CEJ) of the 2 molar. When the imrd

rd

nd

Level A; when the impacted 3 molar is below the CEJ of the 2 mord

rd

lar and is partially buried in the alveolar bone, it is known as Level

B; when the impacted 3 molar is completely buried in the bone, it
rd

is known as Level C. Additionally, the relationship of the impacted

3 molar to the anterior border of the ramus of mandibular with
rd

the available space, distal to the 2nd molar was also used by Pell and

for mesioangular, 21.2% for distoangular, 28.2% for horizontal and
5.1% for vertical types of 3rd molar impactions [1]. Gbotolorun., et
the 3rd molar in South-west Nigeria [14,17]. Adelusi and Okoje also

reported a high prevalence for mesioangular impaction in South-

west Nigieria [15,18] and a similar result of high prevalence was
reported from the North-western region of Nigeria [16,19].

The orthopantomogram (OPG) which is a panoramic single

Gregory to classify the impacted mandibular 3rd molar. When the

radiograph of the mandible and the maxilla is the standard diag-

as Class 2 and when there is no available space for the eruption of

canal in relationship with the roots of the impacted 3rd molar and

space is sufficient for the 3 molar to erupt, it is known as Class 1;
rd

when the 3rd molar has a little space to partially erupt, it is known

nostic tool recommended to evaluate the impacted 3rd molar especially with its ability to reveal the position of the inferior alveolar

the 3rd molar, it is called Class 3.

this information is important preoperatively to reduce the risk of

patterns of mandibular 3 molar impactions with the aid of either

mandibular channel are in proximity, then it is recommended that

Studies in different regions of the world has described various
rd

the periapical radiograph or the orthopantomograpm (OPG). In

the Northeast region of Iran, a study using the OPG reported that
mesioangular impaction of mandibular 3 molar was significantly
rd

higher at 48.67% than other types of mandibular 3rd molar impac-

tion [5]. Another study in Southeast region of Iran using the OPG

nerve injury [17,20]. If the radiological markers on the panoram-

ic radiograph shows that the roots of the impacted 3rd molar and

additional investigation should be done using the Cone beam computer tomography (CBCT) where cross-sectional and multiplanar

reconstruction is obtained to determine the relationship of vascu-

lar-nerve bundle and the root [21-24]. However, with the modern
development of the use of the OPG in the management of the im-
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pacted mandibular 3 molar, there has not been any report to the
rd

best of our knowledge from the North-central region of Nigeria that
used the OPG to describe the pattern of 3rd molar impaction.

Aim of the Study

The focus of this study is therefore to report on a large popu-

lation of patients using the OPG to get panoramic radiographs for

better evaluation and appreciation of the various pattern presented by the impacted 3rd molar.

Materials and Methodology
This is retrospective examination of digital panoramic radio-

graphs obtained from patients who had surgical extractions of impacted mandibular molars at the State House Clinic Asokoro Abuja
and QH Specialist Dental Clinics and Research Centre at Gwaripa,

Abuja between March 2016 to April 2020. Panoramic radiographs

Figure 1: (a) Winter’s classification for impacted 3rd

of patients below the age of 15 years, radiographs indicating miss-

mandibular molar showing the various types of angulation seen

with the ORTHOPHOS XGPlusDS/Ceph (Sirona Dental systems

junction (CEJ) of the second molar. (c) Pell and Gregory’s

ing second molars and those with artifacts were all excluded from
this examination. The radiographs were obtained at both centres

GmbH, Bensheim, Germany) digital panoramic machine (tube voltage: 60 - 90 kV, tube current: 3 - 16 mA, total filtration of X-ray tube

assembly: > 2.5 mm and magnification coefficient: 1.25). Obtained
from their medical records were information such as age, gender,

residence, presence of caries in the second molar, past dental history, and indication for extraction. Winter’s Classification [8] with
Pell and Gregory’s classifications [9] were both used by a trained,

on OPG. (b) Pell and Gregory’s Classification of the impacted 3rd
mandibular molar depth in relation to the cementoenamel

Classification of impacted 3rd mandibular molars displaying the
molar relationship with the anterior border of the Ramus.
Images: Courtesy of Alfadil I and Almajed E [25].

Position A) When occlusal level of impacted mandibular 3rd mo-

calibrated examiner who is an oral maxillofacial surgeon to inter-

lar is above the CEJ of 2nd molar.

research. The data obtained were analysed using the Statistical

tween the alveolar bone and the CEJ of the 2nd molar.

pret all digital panoramic radiographs and immediately record the

interpretations in an already designed excel spread sheet for this

Packages for the Social Sciences (SPSS) version 20 (SPSS-Inc., Chicago, US). Frequencies and percentages were used for categorical
variables while mean and standard deviation for the continuous

variable. Chi-square test was done to determine statistical significance which was set as P < 0.05.

Figure 1 Illustrations of 3rd molar impaction according to Win-

ter’s classification; Pell and Gregory’s classification.

Evaluation using Pell and Gregory classification would be done

in this study according to the position of the impacted mandibular
3 molar in relationship with the CEJ of the 2 molar.
rd

nd

Position B) When the impacted mandibular 3rd molar is be-

Position C) When impacted mandibular 3rd molar is below the

CEJ of the 2nd molar.

Results

A total number of 655 panoramic radiographs were viewed

from patients that presented at two dental clinics, the State House
Clinic and QH Specialist Dental Clinics and Research Centre at

Gwarinpa, Abuja. There were 97 (14.8%) patients from the for-

mer clinic while 558 (85.2%) were from the later. There were 366
(55.8%) males and 289 (44.1%) females, with an age range of 16
to 70years and a mean age of 34 ± 12.5 years. The panoramic ra-
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diographs were viewed from 477 patients, 30.3% patients with
unilateral impaction and 69.5% patients with bilateral impaction.

Female
Total

366

In this study, among the 655 radiographs viewed, females with
Frequency Percent

55.9

289

Discussion

3rd molar impaction accounted for 44.1% while male accounted for

Frequency Percent

Male

Single Impaction

44.1

655

Mesioangular

Total

Female

% within Sex

456
655

Count
%

within

30.4
69.6

100.0

Table 2: Single and double mandibular 3rd molar impaction.
: Bilateral impaction (double) was more at 69.5%.

β

Winter’s Classification

Vertical

Sex

199

Double Impaction

100.0

Table 1: Sex Distribution among the Participants in the Study

Male

187

Distoangular

Horizontal

Buccolingual

107

159

52

Total
39

9

366

29.2%

43.4%

14.2%

10.7%

2.5%

100.0%

within

37.4%

40.8%

13.5%

6.2%

21%

100.0%

32.8%

42.3%

13.9%

8.7%

2,3%

100.0%

Sex

Count
%

Sex

Count

108

215

118

277

39

91

Table 3: Winter’s classification.

18

57

6

15

289

655

For both sexes, mesioangular impaction was the most common type of 3rd molar impaction recorded and this was followed by vertical
impaction. The male had more mesioagular impaction at 43.4% than the female. Buccolingual impaction was the least for both sexes.

55.8%, thus the recorded number of 3rd molar impaction as shown

females and were thus able to afford the cost of treatment. On the

report however agrees with the report of Stanley., et al. who re-

partly to the female’s lower tolerance of dental pain which makes

the patients in this study are from a private facility where cost of

the 3rd molar just begin to erupt while the mandible of the male

on radiographs were more in males than females. While no clear

reason can be attributed for this increase in number of males, this

corded more 3 molar impaction in males and ascribed it to his
rd

facility being more accessible to males [26]. Eighty-five per cent of

treatment is high [26], hence the record of attendance of male were
more since they are more likely to be employed compared to the

other hand, some authors have reported a female majority in the
number of 3rd molar impaction [27-29] and this has been credited

them to seek early dental care more frequently than males [1,33].

In addition, it is believed that females usually stop growing when

continues to grow during the eruption of the 3rd molar thereby creating more space for the 3rd molar to properly erupt in the man-

Citation: Seidu Adebayo Bello and Nathan Ukuoghene Ikimi. “Pattern of Mandibular Third Molar Impaction in North-Central Nigeria: Panoramic
Radiographic Assessment". Acta Scientific Dental Sciences 5.4 (2021): 184-191.

Pattern of Mandibular Third Molar Impaction in North-Central Nigeria: Panoramic Radiographic Assessment

Position Position Position
Sex

Male

1

2

3

Count

101

218

47

Count

95

Count

196

% within 27.6%
Sex

Female

% within 32.9%
Sex

Total

% within Sex

29.9%

60.8%

59.6%
180

12.8%
14

62.3%

4.8%

9.3%

100.0%

398

61

Total
366

100.0%
289

100.0%
655

Table 4: Pell and Gregory Ramus relation.

Position 2 at 62.3% was the highest position based on Ramus

relation and it was found more in females while position 3 was
higher in males than females. The total count had 60.8% in
position 2 as the highest in this study.

Occlusal Occlusal Occlusal
Sex

Male
Female

Total

% within Sex

A

B

C

Count

261

74

31

Count

203

25.6%

4.2%

100.0%

6.6%

100.0%

70.8%

464

22.6%

148

43

occurs on both sides [10].

The mesioangular type of 3rd molar impaction was found to be

the most common impaction in our study, although this was not

statistically significant in relation to sex. Nevertheless, this find-

ing is in consonance with previous studies that gave reports where

periapical radiographs were examined [1,14,18] and OPG were
used [5,12,15,16,18]. While Stanley., et al. [26] and Benediktsdottir.,

et al. [33] both reported that the vertical impactions were the most

common type of mandibular 3rd molar impaction in their studies

using periapical radiographs, our study on the other hand, using

the OPG recorded the vertical impaction at 32.8% as the second

most common type of 3rd impaction. Using the Pell and Gregory’s

the OPG were used by Khan., et al. [10], Hashemipour., et al. [12],

% within 70.2%
Count

lack of space is not limited to one side of the mandible alone but

366

100.0%

Sex

of space that originally caused the 3rd molar impaction, and this

Total

8.5%
12

lateral impaction than unilateral explanation could be due to lack

tion (60.8%) however, this was not statistically significant in this

20.2%
74

and orthopantomograms. Possible explanation for having more bi-

Classification [9] Position 2 was found as the most common posi-

% within 71.3%
Sex

188

289

655

Table 5: Pell and Gregory occlusal relation.

Occlusal A and C were both higher in males at 71.3% and 8.5%

respectively while occlusal B was higher in females at 25.6% than
in males. Occlusal A was recorded as the highest occlusal
relationship in this study at 70.8%.

dible of males [18]. Nevertheless, other authors have also reported

no gender differences in lower 3rd molar impaction in some popula-

tion [1,18,33]. Also recorded here with OPG was more bilateral 3rd
molar impaction (69.5%) than unilateral impaction (30.3%). This

result agrees with the result of Khan., et al. [10] who reported bilateral impactions in 70% of cases using both periapical radiographs

study. Position 1 was recorded 29.9% while Position 3 was found in

9.3% of our OPG. This result agrees with similar findings in which
Almendros-Marques., et al. [34] but disagrees with the report of

Obiechina., et al. [35] who used periapical.

Occlusal level A was the most common depth of impaction in

this study at 70.8%, and this also was no statistically significant
in this study. This was followed by occlusal level B at 22.6% and

occlusal level C at 6.6%. This result is however different from that

of Eshghpour., et al. [5], Khan., et al. [10], Hassan [13], Quek., et al.
[15], Almendros-Marqués., et al. [34] and Biu., et al. [36] who all
used the OPG and reported Level B depth as the most common in

their studies. Hashemipour., et al. [12] using the OPG agrees with
Obiechina., et al. [35] who used periapical radiographs, both re-

ported occlusal level C as the most common occlusal level in their
studies. It has been argued that these different findings from various authors could have arisen because some researchers evaluate

the 3rd molar impaction level from the CEJ of the 2nd molar in relation to the alveolar bone level excluding the erupted 3rd molar

while others evaluated according to the relationship of the occlusal
surfaces of the 3rd molar and the CEJ of adjacent 2nd molar [5]. In

this study, evaluation was done according to the relationship of the
occlusal level of the 3rd molar with the CEJ of the 2nd molar.
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Conclusion
This study has reported on the radiographs from the OPG of a

7.

large population describing the impaction pattern observed. A few
differences were noticed in impaction patterns of other studies es-

pecially where the periapical radiographs were use, but majority of
our observations were in consonance with studies from other parts

of the world where OPG were also used. Our results being different

8.

when the OPG was used could have been from the clarity and broad

view we got while viewing panoramic radiographs produced by the
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