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Prevalence of impacted third molars in
the South African Indian population of
the eThekwini Metropolitan Region
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SUMMARY

Introduction

An impacted tooth is partially erupted or un-erupted, po-
sitioned against another tooth, bone or soft tissue in
such a way as to prevent further eruption. Normal den-
tal arch relationships are disrupted.

This study investigated the prevalence of impactions of
third molar teeth amongst Indians residing in the greater
eThekwini Metropolitan area.

Materials and methods

A sample of 274 digital panoramic radiographs was
examined. Impacted third molars were identified on 222
scans. The impactions were classified using Winter’s,
and Pell and Gregory’s schemes. Statistical analysis was
applied to determine any relationship between impac-
tions and sex and age.
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Results

Eighty-one percent of individuals presented with at least
one impacted third molar, mandibular frequency being
significantly higher in both sexes (p-value=0.000).

The most prevalent types of impaction were mesio-
angular (mandibular)and vertical angulation (maxillary).

For level of impaction, Class B and Class A were re-
spectively most prevalent in the mandible and the maxilla.
With the exception of angulation of impacted mandi-
bular third molars on the right side, all parameters
showed a statistically significant correlation with age
(p-value=0.000).

Conclusion

The high frequency of these eruption problems in this
study may alert maxillo-facial and dental surgeons, and
forensic investigators, to potential clinical challenges.

Keywords
Mandible, maxilla, prevalence, third molar impaction,
radiology.

INTRODUCTION

Tooth impaction is a pathological condition wherein a
tooth is completely or partially unerupted and positio-
ned against another tooth, bone or soft tissue, thus
being prevented further eruption into its normal functio-
ning position.'?

The third molars, which are commonly called wisdom
teeth, are the only teeth to erupt during adolescence
or early adulthood, often referred to as the age of
“wisdom,” hence the name.” However, variations exist
in the age of eruption, which generally occurs between
the ages of 18-24 years.® The mandibular third molars
are the most frequently impacted teeth in humans fol-
lowed by the maxillary third molars, maxillary canines
and mandibular canines.* The factors causing third mo-
lar impaction include crowding, ectopic position of the
tooth germs, supernumerary teeth, genetic factors and
soft tissue or bony lesions.*®



www.sada.co.za / SADJ Vol. 74 No. 6

Many theories have been proposed to explain the pre-
valence of the impacted third molar and the majority
discuss the relationship of jaw size to the tooth size.
This is suggested to result from the regional differences
in dietary habits.®

It has been recorded that as the mandibular third
molar teeth are the last to erupt, they are therefore
often impeded in their eruption and either become
impacted or remain unerupted within the jaw bone.’

Impacted teeth are often associated with pericoro-
nitis, incisor crowding, resorption of the adjacent tooth
roots and temporo-mandibular joint dysfunction.'?

Furthermore, the development of the third molar is
used as a tool by many forensic dentists to assign
age to young adults who have been victims of violent
crimes, fires, motor vehicle and airplane accidents.®

This study aims to investigate the prevalence of impac-
ted third molar teeth for the Indian population group
presenting at public and private Health Dental Facilities
that serve the greater eThekwini Metropolitan area.

MATERIALS AND METHODS

The third molar teeth were studied in 274 South Africans
of Indian descent (129 males; 145 females) within an age
range 16 to 30 years, as these are the dominant years for
the occurrence of third molar impaction. The sample size
was selected by convenience sampling.

The patients from the public sector were randomly
selected from a public sector hospital which treats mainly
Indian and Black patients. The private sector sample was
randomly selected from four private practices from the
eThekwini Region; which treat, in the main, patients of
Indian origin. This study was a retrospective review that
grouped the digital panoramic radiographs according to
sex and age.

The ages were categorized into three intervals, viz. 16 -
19; 20 - 25 and 26 - 30 years, which was similar to the
age intervals selected in previous studies.*®

The methodology was devised to determine the preva-
lence of impactions among the greater eThekwini Metro-
politan population, and to determine if impaction is re-
lated to age, sex, and side (right or left).

Radiographs were obtained from the Radiology Depart-
ments of one public sector hospital and from four private
dental practices within the eThekwini region. All records
were collected utilizing consecutive sampling and ranged
from 2009-2015. Ethical Clearance was obtained (BE:
410/13).

Inclusion criteria

The inclusion criteria of this study were:

« Panoramic radiographs of patients between 16 and 30
years of age who presented with no history of trauma
and whose records were complete.
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Exclusion criteria

The exclusion criteria of this study were:

« Poor quality radiographs (distorted/blurred/unclear
images as a result of technique and projection errors
caused by patient preparation, viz. radiopaque arte-
facts and improper positioning of the patients).

« Panoramic radiographs of patients who presented
with fracture of the jaws that may have affected the
normal development of the permanent dentition.

« Panoramic radiographs of patients which showed an
absence of a second molar tooth adjacent to the third
molar.

Morphological analysis

The panoramic radiographs were examined by a single
examiner (first author), using a Kodak digital x-ray viewer,
to determine the prevalence and characteristics of the
impacted third molars in the sample. The first author
assessed the angles and the depth of impaction on
two separate occasions to find intra-observer variability.

A second examiner (second author) assessed every
10" digital panoramic radiographs using the same
methodology to determine the inter-observer variability.
The Student’s t-test was then employed to compare
the two sets of data. These characteristics included the
angulations and level of the impacted third molars.

The classification schemes of the impacted mandibular
and maxillary third molar teeth were as follows:

« Angulation of impacted third molars
The angulations of the impacted third molar were
recorded using Winter’s classification scheme.?7?®

« Level of impaction and relation to the ramus of
the mandible
The level of impaction was recorded using Pell and
Gregory’s classification scheme.®

Statistical analysis

An appropriate sample size was calculated by using
the mathematical formulae n:% and the collected
data were captured and analysed using the Statistical
Package for Social Sciences (SPSS version 21.0) with
the assistance of a biostatistician. The statistics used
included the mean, range and standard derivation for
each age interval. The Pearson Chi-Square Test, One-Way
Anova Test and Independent Samples t-Test were
used to analyse the relationship between age, sex and
the prevalence of impaction. A 95% confidence level
was adhered to for all statistical tests. A p-value of less
than 0.05 was considered to be statistically significant.

RESULTS
Prevalence of impacted third molars

Of the 274 panoramic radiographs, 222 (81.0%) were
found to show at least one impacted third molar with
a male:female ratio of 1:1.2 (i.e. 101:121). A total of
709 impacted third molar teeth were identified among
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the 222 patients. The proportion of impacted mandi-
bular third molars (56.4%) was significantly higher
than the impacted maxillary third molar (43.6 %) in both
males and females (p-value=0.000) (Table 1; Figure 1).
Impacted third molars were 0.3 times more prevalent in
the mandible than in the maxilla, with a ratio of 1.3:1.0

400
( 309 )

Both mandibular and maxillary third molar impac-
tions were recorded to be more prevalent in females
than males. Furthermore, the majority of the third molar
impactions belonged to the age interval of 20-25
(89.2%), followed by the 16-19 age interval (33.3%)
with the 26-30 year interval being least prevalent (27.5%).

Figure 1. Impacted mandibular and maxillary third molars.

Table 1. Prevalence of third molar angulation according to Winter’s classification.”

Prevalence (in %)

Mandible

_ Sex Age

Right Left Total Right Left Total Total Right Left Right Left

Mesio 38 50 88 56 66 122 210
angulation (20.5) (27.0) (47.5) (26.0) (30.7) (56.7) (52.5)
Vertical 23 20 43 31 22 53 96
angulation (12.4) (10.8) (28.2) (14.4) (10.2) (24.6) (24.0)

i 29 » >4 18 6 34 8 0.098 0.058 0.090 0.017
angulation (15.7) (13.5) (29.2) (8.4) (7.4) (15.8) (22.0)
Buccal 0 0 0 0 0 0 0
angulation (0.0) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
Disto 0 0 0 2 4 6 6
angulation (0.0) (0.0) (0.9) (1.9) @.8) (1.5)

Prevalence (in %)
Maxilla
Sex Age
Total Total Right Left Right Left

Mesio 5 2 7 7 4 11 18
angulation 3.7) (1.5) (5.2) (4.0) (2.3) (6.3) (5.8)
Vertical 49 44 93 51 62 113 206
angulation (36.3) (32.6) (68.9) (29.3) (35.6) (64.9) (66.7)

el i 0 2 2 0 0 0 2 0.196 0.458 0.000 0.000
angulation (0.0) (1.5) (1.5) (0.0) (0.0) (0.0) (0.6)
Buccal 12 1 13 18 1 19 32
angulation (8.9) 0.7) (9.6) (10.3) (0.6) (10.9) (10.4)
Disto 0 20 20 6 25 31 51
angulation (0.0) (14.8) (14.8) (3.4) (14.4) (17.8) (16.5)
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Angulation of impacted third molars [ 33;9 ; (10.0%)] (Table 2). A statistically significant rela-

tionship was recorded between this parameter and
A. Impacted mandibular third molars age (p-value = 0.000).
The most common type of angulation for impacted
mandibular third molars in both males and females was
mesio-angulation [%(52.5%)] (Figure 2), followed by
vertical angulation [ ffo (24.0%)], with the least pre- The first author assessed all digital panoramic radio-
valent being disto-angulation [4% (2.8%)] (Table 1). graphs twice, yielding an intra examiner variability of 0.076
For the correlation with all age categories, only the type (p-value>0.05). A second author assessed every 10"
of mandibular angulation for the left side of the mandi- panoramic radiographs using the same classification.
ble was statistically significant with a p-value=0.006
(Table 1). No statistical significant difference between the two sets
of data was recorded (p-value >0.05).

Intra and Inter-observer variability

B. Impacted maxillary third molars

The most prevalent type of angulation for impacted

maxillary third molars in both males and females

was vertical [-5%- (66.7%)] (Figure 3), followed by disto- DISCUSSION
angulation [ -55-(16.5%)], with the least prevalent

being horizontal angulation [ 45~ (0.6%)] (Table 1).
A statistically significant relationship between the Third molar impaction is a common problem affecting
type of maxillary impaction and age was recorded a large proportion of the world’s population, with a
(p-value =0.000). global prevalence ranging from 16.7% to 68.6%.2
The current study estimated the prevalence of an
impacted third molar among the South African Indian
race group in the Greater eThekwini Metropolitan area
A. Impacted mandibular third molars of KwaZulu-Natal at 81.0% [%]. This differs signi-
According to the Pell and Gregory classification ficantly when compared with a calculated weighted
scheme,® Class B | j;i (54.4%)] was recorded as mean of 31.3% derived from a comparable series of
the most prevalent type of mandibular third molar studies which had investigated the prevalence of
impaction, followed by Class C [ T-(29.3%)], and the impacted third molars in different countries around the

least prevalent, Class A [ —, (16.3%)] (Table 2). world (Table 3).

Prevalence of impacted third molars

Level of third molar impaction

A statistically significant relationship was recorded be- There are studies which do show similarities, however, for
tween impacted mandibular third molars and age example, a 73.0% prevalence of impacted third molars

(p-value = 0.000). was found among a young European population.!®!
Prevalences recorded in this study were higher than
B. Impacted maxillary third molars those previously reported (Table 3).25'2'3 However, this

While Class A [ 22; ; (74.8%)] was recorded to be the study analysed radiographs of patients within a narrow

most common type of maxillary third molar impaction, age range (between 16-30 years) and the literature
followed by Class C [ ——; (15.2%)] and Class B records that impacted third molars are most prevalent

309 ’

Table 2. Prevalence of third molar impaction according to Pell and Gregory’s classification.®

Prevalence (in %)

Mandible
Right Left Total Right Left Total Total Right Left Right Left
12 18 30 19 16 35 65
A (6.5) 9.7) (16.2) (8.8) (7.4) (16.3) (16.3)
53 48 101 58 59 117 218
B 0.801 0.512 0.000 0.000
(28.6) (25.9) (54.6) (27.0) (27.4) (54.4) (54.5)
25 29 54 30 33 63 117

(29.2) (14.0) (15.3) (29.2)

Prevalence (in %)

Maxilla
Right Left Total Right Left Total Total Right Left Right Left

A 49 52 101 60 70 130 231
(36.3) (38.5) (74.8) (34.5) (40.2) (74.7) (74.8)
8 6 14 8 9 17 31

B 0.893 0.619 0.000 0.000
(5.9 4.4) (10.3) (4.6) (5.2 9.8 (10.0)
c 9 11 20 14 13 27 47

6.7) 8.1) (14.8) 8.0) (7.5 (15.5) (15.2)
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Figure 2. Mesio-angulation impaction of the mandibular third molars.

Figure 3. Vertical angulation impaction of the maxillary third molars.

Table 3. Prevalence of impacted third molars in different population groups.

Sandhu and Kapila'? 1982 Indian 1015 26.0
Hattab et al.®® 1995 Jordanaian 232 33.0
Elsey and Rock™ 2000 European - 73.0
Chu et al.’® 2003 Hong Kong Chinese 7486 27.8
Quek et al.” 2003 Singaporean 1000 68.6
Omar* 2008 Hawler 1150 43.8
Ramamurthy et al. 2012 Indian 1005 41.3
Tsabedze® 2012 South African 1215 17.0
Hashemipouret al.? 2013 Irani 2300 44.3
Sabra and Soliman?' 2013 Saudi Arabian 113 67.9
Syed et al.’ 2013 Saudi Arabian 3800 18.7

Weighted mean 31.3

Present Study 2014 South African (Indian) 222 81.0
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in young adults, with an estimation that in patients aged
between 15-35 years, one in every eleven mandibular
third molar teeth are impacted.' A number of studies
utilized a wider age range and the number of individuals
sampled among the different age groups will play a role
in the global estimate.® 1516

The prevalence of an impacted third molar tooth was
shown in this study to be higher in the mandible than
the maxilla, with prevalences of 56.4% and 43.6%,
respectively (Table 4). These results are similar to those
of previous studies conducted in Asian countries,
viz. India (mandible=63.21% and maxilla=36.79%),'?
Hong Kong (mandible=82.50% and maxilla=15.60%),'®
and Irag (mandible=59.04% and maxilla=39.42%).415

A 2008 study considered that the growth of the man-
dible influences the frequency of impacted mandibular
third molar teeth as a small retro-molar space results
in an insufficient area for the eruption of the mandibular
third molars.” However, other workers found maxillary
third molar teeth to be more frequently impacted than
mandibular third molar teeth (maxillary impaction:
58.87 %; mandibular impaction: 33.47%,'® and maxillary
impaction: 62.57%; mandibular impaction: 37.44%)
(Table 4).

The possibility has been mooted that the discrepancy
in the prevalence of the impacted third molars may
be due to genetic or racial differences.? Furthermore, the
jaw size in relation to the cumulative teeth size has
been identified as a contributing factor, which may
result from the difference in dietary habits.®

Angulation of impacted third molars

A. Impacted mandibular third molars

In the present study, the most prevalent pattern of
impacted mandibular third molars is mesio-angula-
tion (52.5%), followed by vertical angulation impaction
(24.0%), with the least prevalent being disto-angulation
impaction (1.5%). The findings of the study, conducted
on the South African Indian ethnic group, concurred
with the findings of previous investigators all of whom
reported mesio-angulation to be the most prevalent in
the Indian, Pakistani and Saudi Arabian populations,
respectively.>12921 However, the current study differed
from other reports which recorded vertical impaction as
the most frequent pattern of the mandibular third molar

Table 4. Distribution of impacted third molars in the mandible and maxilla.
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impaction.?>?* |t is apparent that racial differences may
indeed play a role in the angulation pattern of impac-
ted third molars. Furthermore, there are a number of
population-specific differences that may exert an influ-
ence such as genetically inherited factors, lack of proper
dental care and type of food and dietary habits (coarse
abrasive diet verses the soft western diet).*

Postulated in the literature which has been under re-
view are numerous theories which endeavour to explain
the development of impacted mandibular third molars.'
The change in orientation of the occlusal surface from
a straight mesial direction to a straight vertical direc-
tion occurs primarily during root formation and it may
be that during this time the tooth rotates from prima-
rily a horizontal, to a mesio-angular and then to a
vertical position.?®

In addition, a study group at Queen’s University,
known as the Belfast group, proposed that differ-
ential root growth between the mesial and distal
roots causes the root to either stay mesial or to move
to a vertical position, depending on the amount of
root development.*

2. Impacted maxillary third molars

Vertical impaction (66.7%) is recorded to be most
prevalent in the maxilla, according to Winter's (1926)
classification scheme.” This observation concurs with data
published in two papers which recorded prevalences of
45.3% and 52.0% 2,5 respectively. However, two earlier
studies reported that disto-angulation was the most
frequent type of maxillary third molar impaction, viz. in
75.5% and 58.5% of cases respectively.?¢2® |t has been
suggested that this discrepancy could be attributed to
the maxillary third molars generally assuming different
degrees of distal angulation during the primary phases
of development.?®

Since the third molar tooth germ develops from the
backward extension of dental lamina, the germs of
the third molar tooth develop with their occlusal
surfaces positioned distally. This surface then swings
into a vertical position only when the maxilla has
developed sufficiently to provide room adequate for
the movement.®® During the period of root development
a vertical position is thus essential for normal eruption
to occur. However, if the space is insufficient, impac-
tion is likely to occur.?®

Kramer® 1970 American - 33.47 58.87
Sandhu and Kapila'? 1982 Indian 1015 63.21 36.79
Kruger'® 1984 - - 37.44 62.57
Chu et al.’® 2003 Chinese (Hong Kong) 7486 82.50 15.60
Omar* 2008 Hawler 1150 59.04 39.42
Hashemipour et al.? 2013 Iranian 1215 54.90 28.80
Syed et al.’ 2013 Saudi Arabian 3800 49.40 18.40

Weighted mean 68.50 20.80
Present Study 2014 South African 222 56.40 43.60
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Level of third molar impaction

A. Impacted mandibular third molars

When the Pell and Gregory classification scheme was
applied, this study recorded Class B to be the most
prevalent type of mandibular third molar impaction,
followed by Class C and, by the least prevalent, Class A,
with observations of 54.4% (B), 29.3% (C) and 16.3%
(A), respectively. These findings concurred with those of
a Singaporean study, which reported Class B to be most
prevalent in 85% of the cases, followed by Class C (9 %)
and Class A (6%) as the least prevalent.™

B. Impacted maxillary third molars

This study found Class A (74.8%) to be the most
common type of maxillary third molar impaction, follow-
ed by Class C (15.2%) with the least prevalent being
Class B (10.0%). These findings confirmed those of
a 1988 study.’' A more recent investigation reported
results similar to the present study, with the highest
prevalence being Class A (80.9%).2 However, they
recorded Class B (10.9%) as the second most preva-
lent, with their investigation showing Class C (8.2%) to
be the least frequent type of third molar impaction.?

In contrast, the Singapore study reported Class B to
be the most common type of maxillary third molar
impaction, with a prevalence of 59.0%, followed by
Class C (39.0%) and Class A (3.0%).” It has been
suggested that racial and genetic differences may ac-
count for the variation in the level of impaction from
one population to another.®

Sex estimation

This study recorded a higher prevalence of impacted
third molar teeth in females (54.5%) which is in agree-
ment with previous studies: 55.7% females; 44.3%
males; 12 51.0% females; 49.0% males;* 64.9% fe-
males; 35.1% males. A possible reason is that the jaws
of females stop growing as soon as the third molars
begin to erupt, whereas in males the growth of the jaws
continues beyond the eruption of the third molars.®?

Therefore, the incidence of third molar impaction is
more frequent in females than in males."* There is
agreement amongst researchers that the mandibular
third molar teeth in males erupts approximately three to
six months earlier than do these teeth in females,
consequently resulting in a higher prevalence of impac-
ted mandibular third molars in females.42

Age estimation

The majority of third molar impactions were observed
in the age group of 20-25 years (39.2%), followed
by the 16-19 year age interval (33.3%), with the
26-30 year interval having the least prevalence of
impactions (27.5%).

This correlated with the findings of a study which repor-
ted 47.9%, 43.3% and 23.5% prevalences of impacted
third molars in the 21-25, 17-20 and 26-30 year age
intervals, respectively.*

However, two investigations have recorded the highest
prevalence of impacted third molars as being in indivi-
duals between 20-30 years old, with records of 55.1%
and 57.4%, respectively.'5:1¢

This may be due to population-specific differences
which vary from one region to another. In addition,
these results may be influenced by the number of
individuals sampled among the different gender groups.

Limitations

The study did not include a consideration of crowding
in the arches, nor whether the dentition was complete.
Both factors may have contributed to the impaction of
third molars.

The study did not aim to explore etiological factors.
With regards to crowding, the observation made on
panorex films would have been limited as to whether
or not crowding was present elsewhere in the arch.
Further studies which may consider these factors would
preferably include study models.

CONCLUSIONS

The prevalence of impacted third molars in the speci-
fic race group studied in the Greater eThekwini Metro-
politan population was found to be the higher than the
weighted mean recorded in the literature surveyed.

Eighty-one percent of this population presented with at
least one impacted third molar, with impactions being
more prevalent in females than males (1.2:1). A possible
reason for this was that this study analyzed radio-
graphs of patients within a narrow age range (between
16-30 years) as the predominant age of impaction was
18-24 years,*® whereas other studies examined samples
with a wider age range, and therefore the number of
individuals sampled among the different age groups will
play a role in the global estimate.

A greater prevalence of impacted third molar teeth was
recorded in the mandible than the maxilla, with a ratio of
1.3:1, respectively.

In this study, the most prevalent patterns of an impac-
ted third molar were found to be mesio-angulation in
the mandible and vertical angulation in the maxila.

With regard to the level of impaction, Class B and Class
A were most common in the mandible and maxilla,
respectively. Therefore, to minimise the risk of compli-
cations during the removal of third molar, maxillo-facial
surgeons, dentists and orthodontists may use these
results (classifications) to predict, assess and diagnose
the difficulty of surgical procedure and subsequently
may be able to evaluate and provide treatment to the
patient more efficiently.

In addition, the results may be used to diagnose
whether the patient has a predilection for third molar
impaction by correlating the type of impaction and the
depth of impaction, with age and sex, as the general
age of eruption is between 18-24 years.
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