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ABSTRACT: Background: The third molar (M3) tooth is of clinical interest to different
specialties in dentistry. Being the last tooth to develop in the human dentition it is also the
most commonly malformed teeth. The agenesis of the third molars is linked to the
evolution and growth of the human jaw and is also associated with other dental anomalies
and has significance from evolution point of view.

Obijective: The objective of this study was to establish the prevalence and distribution of M3
agenesis among the three major ethnicities of Malaysian population and to evaluate its
association with hypodontia of other teeth.

Materials & Methods:Panoramic radiographs of 1514 Malaysian children were examined
for the presence or absence of M3 and other class of teeth. The frequency of M3 agenesis
was calculated by ethnic group, gender, tooth location along with its association with
hypodontia of other teeth. Comparison between groups was done using the Chi-square test
at a level of significance of 0.05
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Results: The prevalence of one or more M3 agenesis in Malaysian population was 20.1%.

The prevalence of M3 agenesis was highest among the Malaysian Malays (22.6%)
compared to the Chinese (21.3%) and Indians (17.2%). Agenesis of M3 showed an overall
greater predilection for the maxillary arch (21%) than the mandibular arch (17.1%).
Patients with M3 agenesis were more prone to have hypodontia of other teeth (15.36%)
when compared to patients who have third molars (4.06%).

Conclusion:Malaysian Malays and Chinese had a higher prevalence of M3 agenesis than
Malaysian Indian. Hypodontia of other teeth was more prevalent in patient with M3
agenesis, hence, proving an inter-relationship between M3 agenesis and hypodontia
among other class of teeth.

Keywords:Dental agenesis; third molar agenesis; ethnic variations; hypodontia.

1. INTRODUCTION
Dental agenesis or hypodontia is one of the most common morphologic anomalies of human
dentition which is characterized by the developmental absence of one or more teeth.!
Abnormalities of dental epithelium and failure of initiation of tooth development by
underlying mesenchyme have been considered as the etiological causes of congenital absence
of teeth. Various other causes of tooth agenesis include environmental factors such as
radiation, chemotherapy trauma and infection, genetic polymorphisms, systemic diseases, and
diet were suggested to affect tooth development with effects on the tooth size, shape,
position, eruption and total absence.?*®
The third molars (M3s), being the highly polymorphic teeth, are documented with highest
incidence of being congenitally absent among all populations and the incidence has been
increasing in recent decades.” The third molar (M3) develops entirely after birth and is also
the last tooth to erupt in all ethnic groups despite racial variations in the eruption sequence
and thus not surprising that anomalies in normal M3 patterning frequently occurs.?
The literature relating to the prevalence and distribution of M3 agenesis is rich documenting
the worldwide prevalence on people of different ethnic and geographic origins. (Table 1).
The reported prevalence of one or more missing M3s varies from as low as 5% in a Libyan
population® to as high as 46% in an Indian population® with many reporting values in the
range of 14-28%2%19-1° in different populations. (Figure 1).
The differences in prevalence of M3 agenesis could be contributed to the variations in
samples, different methods of radiography and clinical examinations, demographic
details,and ethnic backgrounds.*®'” Evolutionary changes might as well contribute to the
differences.'® Thus, one hypothesis for why studies reach different conclusions about the
prevalence of M3 agenesis is that this pathology developed independently in different
populations and it may develop from different underlying causes in each population.t®
The M3 agenesis has also been associated with various other dental structural and
developmental anomalies. It was concluded that other teeth are more frequently missing
when one or more M3 are congenitally absent. Few authors also suggest that M3 agenesis
may be considered as a symptomatic expression of a field affecting lateral incisors and
second premolars too. Hence, M3 agenesis should never be considered alone, but always in
relation to hypodontia of other teeth.®
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Literature reveals three studies regarding M3 agenesis in Malaysian population with varying

inclusion criteria and differing results>2°2!, Furthermore, these studies does not study the
prevalence of M3 agenesis among the three ethnicity in Malaysian population and also the
association of M3 agenesis with hypodontia of other teeth was not included in these studies.
Hence,the purpose of this retrospective radiographic study was to establish the prevalence
and distribution of M3 agenesis among the three major ethnicities of Malaysian population
and to compare findings with other national and international research. Our objective also
included the association of this M3 agenesis with hypodontia of other teeth.

2. MATERIALS AND METHODS
Study design
A retrospective cross-sectional study was carried out using panoramic radiographs which
were taken in the course of diagnosis and treatment at the AIMST University Dental Centre,
Malaysia. Ethical approval was granted by Institution Ethical Committee. [Reference:
AUHAEC 77/ FOD/ 2012]

Study sample

The sample included 1514 Malaysian children of known chronological age and gender. The
radiographs of healthy children were randomly selected from patients attending the
University Dental Hospital between 2009 and 2019 whose ages ranged from 13 to 18 years at
the time of visit. The sample included patients from all the three-ethnic group of Malaysian
population. The inclusion criteria were the availability of a panoramic radiograph of adequate
quality, and no history of any medical conditions, syndromes or surgical treatments that may
affect the development of permanent teeth. Radiographs of poor quality affecting permanent
tooth visualization, genetic or congenital anomalies, or history of orthodontic treatment and
ambiguous radiographs of subjects with no proper record of date of birth or date the
radiographs were taken were excluded from the study.

Radiographic evaluation

Panoramic radiographs that were available as X-ray films were viewed on a negatoscope and
radiographs that were available in the digital format were reviewed on a computer monitor.
Each radiograph was examined by two investigators independently. The radiographs were
examined for the presence of all teeth, including third molars, in each quadrant. A tooth was
considered as present if there was evidence of crypt formation with or without the
calcification of the crown and vice versa. Accordingly, each tooth was marked as present or
absent. Teeth absent due to extraction were cross-checked with dental records and considered
as not missing. In cases of uncertainty, two authors examined the radiographs together to
arrive at a consensus of the tooth most likely to be missing. Three months later, 150 randomly
selected radiographs were evaluated by both investigators. Both intra-examiner and inter-
examiner reproducibility for identification of presence or absence of tooth were 100%.
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Statistical Analysis:

All the data including the subject’s gender, ethnic group, date of birth and date

radiographs taken were entered in an EXCEL file.Chronological age is calculated by
subtracting the date of birth from the date of radiograph and was recorded.
Data were processed using the Statistical Package for Social Sciences, version 23.0. The
frequency of M3 agenesis was calculated by ethnicity, gender, and tooth location.
Comparison between groups was done using the Chi-square test at a level of significance of
0.05.

3. RESULTS

A total of 1514 radiographs fulfilling inclusion criteria, from 728 (48%) males and 786 (52%)
females were reviewed. The samples included the three major ethnicity of Malaysians with
452 (30.0%) Malays, 521 (34.4%) Chinese and 541 (35.7%) Indian as shown in Table 2. In
total, 306 (20.1%) radiographs showed congenital missing of one or more M3, as depicted in
Table 3. There was no significant difference noted in the prevalence of one or more M3
agenesis among the gender, however in a situation with all the four missing M3, the
frequency was significantly higher in females than in males. (2.7% and 1.9% respectively).
The prevalence of M3 agenesis was highest among the Malaysian Malays (22.6%) compared
to the Chinese (21.3%) and Indians (17.2%).

Agenesis of M3 showed an overall greater predilection for the maxillary arch (21%)
than the mandibular arch (17.1%) as depicted in Table 4. Also, all the three ethnic groups
showed a higher incidence of missing M3s in the maxillary than mandibular arch. The
incidence of missing M3s was highest in the right maxillary region (11.2%) followed by the
left maxillary (9.8%), left mandibular (8.9%) and right mandibular (8.2%) regions.

The distribution of symmetrical M3 agenesis in opposing quadrants as depicted in Table 5
reveals that females had a higher incidence of symmetrical M3 agenesis than males when
comparing the right and left quadrants. Moreover, the Chinese and Malays had a higher
incidence of symmetricalM3 agenesis when compared to Indians.

Further investigation on association of M3 agenesis with hypodontia of from other teeth
revealed a significant association as depicted in Table 6. Patients with M3 agenesis were four
times more prone to have hypodontia of other teeth (15.36%) when compared to patients who
have third molars (4.06%). As shown in Table 7, it is also noted that hypodontia from
mandibular second premolar (27.37%) are more frequently associated with M3 agenesis
followed by maxillary second premolars (18.95%). Whereas the maxillary first premolars are
commonly absent in patient who had third molars. Figure 2 and 3 depicts the frequent
distribution of hypodontia from other classes of tooth in patients with M3 agenesis and M3
present.

4. DISCUSSION:
One of the most significant instances of recent human evolution is the increasing frequency
of individuals with M3 agenesis which is the most common craniofacial anomaly recorded in
humans.??%® Changes in diet patterns, the degree of use of the masticatory apparatus, and
genetic inheritance have affected human facial growth, jaw size, and tooth size effecting in
the occurrence of M3 agenesis and teeth hypoplasia.2 Among the various factors affecting M3
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agenesis geographic and ethnic factors have a significant mention in various literatures. The

demographics of Malaysia is represented by multiple ethnic groups constituting mainly of
Malays, Chinese and Indian ethnicity. Henceforward, the current study compared the
prevalence and distribution of M3 agenesis among the three major ethnic groups of Malaysia.
The age of the patients included in this study ranged between 13-18 years. The lower limit of
the age of patients is selected as 13 years as various authors quoted as having recommended
making a diagnosis of M3 agenesis after the age of 13 years, because of possibility of delayed
calcification.? The upper limit was selected as 18 years to avoid confusion in case of missing
M3 due to exodontia which is very common after 18 years of age.

One fifth (20.1%) of the study population showed a tendency for one or more missing M3s.
Though the incidence is within thebroad range reported in studies on various populations?’-%
(Figure 1), the M3 agenesis recorded in our study is less than the previous studies performed
in the similar population in Malaysia (26.2% & 25.7%)%% However, those studies were
performed in the population constituting predominantly the southern part of Malaysia and our
study involves Malaysian population in the northern region of the country. A similar
difference in the pattern of M3 agenesis is also noticed in few studies conducted in the
various demographic region of India.®>2426 This demands further investigation among the
population in different demographic regions of the same country.

The prevalence of M3 agenesis among all the three ethnic groups; Malays (22.6%), Chinese
(21.3%), Indians (17.2%), noted in our study is marginally lower than the previous studies
done in similar population for Malays (25.4%, 30% & 25.7%)22%2!, Chinese (32%, 33%)??!
and Indians (21.4%)2. The reason for the same might be the difference in the demographic
distribution of the study samples in all these studies and the difference in the sample size
among the studies with the current study covering a higher sample size. Additionally, our
sample predominantly represented the sub-urban and rural population in the northern part of
Malaysia in contrast to the other studies which included the urban setting.?

Our results also revealed that the Malays had significantly more missing M3s (22.6%) than
other ethnic groups in Malaysia with Indians (17.2%) having the least prevalence of M3
agenesis. With respect to the ethnic groups, previous studies documented that M3 agenesis is
more prevalent in Malaysian Chinese when compared to Malaysian Malays and their diet
pattern was proposed as one of the reasons as Chinese diet include more soft diet as they
prefer using chopsticks to handle the food.? On contrary our study documented M3 agenesis
to be more prevalent in Malay population when compared to Chinese population, hence,
demanding to explore the factors other than diet as a reason for such high prevalence in
Malay population. However, our study reflects that Indians have least prevalence of M3
agenesis when compared to other ethnicities in Malaysia which agrees with the previous
similar study.?

In relation to the gender prevalence, most of the studies found a higher prevalence of M3
agenesis in girls than boys, 28193740 with the exception of two studies on a Czech and Jordan
population that reported the contrary.!'® However, a substantial number of studies
documented no significant difference between the genders in terms of M3 agenesis.**¢ We
noted a marginally higher prevalence of one or more M3 agenesis in females, though not
significant. However, in patients with all four M3 agenesis there is a significant higher
prevalence in females than males. The reason for a female predominance can be explained by
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the fact that the size of head, face, width of the teeth, and dimensions of the dental arch are

generally larger in males than those of females.*” Furthermore, females demonstrate slowed
linear growth of the maxillary and mandibular after 12 and 14 years of age, respectively,
whereas in males they continue to significantly grow until age 16 years.*® It is also reinforced
by the fact that M3 crypt formation, begins late after birth, especially in females when
compared to males.?

Our results showed that greatest agenesis tendency was generally displayed by the maxillary
teeth particularly the maxillary right M3s. This result is in correlation with other studies.*
1The reason for such predilection shall be attributed to the skeletal maturation during
adolescence. Both the maxilla and mandible initially grow at the same speed, but soon the
growth of mandible exceeds that of the maxilla, and while the mandible continues to grow,
the maxilla ceases to grow.? Hence, the mandible grows more than twice in length when
compared to maxilla which allows more space to accommodate mandibular M3.
Nevertheless, few studies concluded an increased prevalence of M3 agenesis in
mandible.1011:31:3852 Also, few populations did not show any significant difference in missing
M3 between the arches. >

Further investigation on association of M3 agenesis with hypodontia of from other teeth
revealed that patients with M3 agenesis were four times more prone to have hypodontia of
other teeth (15.36%) when compared to patients who have third molars (4.06%). This result
is in correlation with other studies as well.}’Similarly, it is also noted that hypodontia from
mandibular second premolar are more frequently associated with M3 agenesis followed by
maxillary second premolars. This might be explained by the fact that second premolars are
the last teeth to form and erupt in its class. This result shows a significant positive association
between the M3 agenesis and other dental anomaly especially hypodontia from other class of
teeth.

While our patients comprise the three major ethnic groups in Malaysia, the study was
conducted in a sub-urban setting, and as such, might not be representative of the entire
Malaysian population. Since we observed equally high prevalence of M3 agenesis among the
Malays in comparison to the other two ethnic groups, further detailed studies on demographic
factors, diet and age-related dental and skeletal maturation among the various ethnic groups
are recommended. Also, since our study reveals a strong association between M3 agenesis
and hypodontia of other class of teeth, further study relating the M3 agenesis and dental
anomalies in Malaysian population would be more relevant.

5. CONCLUSION:

This study concluded that agenesis of M3 teeth in Malaysian population is in line with the
internationally documented range, which conforms to the theory of the possible extinction of
M3 in the future. This will have a significant implication for future age-estimation studies
and forensic identification. Furthermore, the current study confirms the variations among M3
agenesis in relation to demographic setting, ethnic origin, gender, and location in the dental
arch. Moreover, agenesis of maxillary and mandibular second premolars was found to be
positively associated with missing M3. Further research studies are required to elucidate the
different etiological factors responsible for this agenesis.
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Table 2: Gender and ethnic distribution of samples

Ethnicity | Gender [n | N(%) | Total
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Indian E" %2 541 (35.7%)
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Sa |1
mp | 5
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n 4
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)
M = Males; F = Females; MLY = Malay; CHN = Chinese; IND = Indian
a = Counts are by number of patients, not by number of teeth.
b = Patients with at least one missing M3.
p< 0.05.
Table 4: Location of the missing M3
N Maxillary arch Mandibular arch
Right (18) Left (28) Right (48) Left (38)
n@) |2 [P [nC) |2 [P |y | [P [nEe) |2 |p
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72 ?fls 73 48 62
M 8 ) 0.1 |0.7 (10) 05 |0.8 (66) 4.7 0.0 (85) 0.2 |05
78 ?1609 35 |13 26 5 15 76 55* | 29 73 77 199
6 ' (9.7) (9.7) (9.3)
F )
Ethnicit
y
65
45 42 35 41
M (14.4
Ly 2 ) (9.3) (7.7) (9.1)
59 55 6.8 | 0.3 |60 26 0.2 50 21 |03 |52 16 (04
CH (106 [ 83* |2 |(115|13* |71 84* | 36 |(10.0 | 26* |44
1 (9.6)
N ) ) )
IN |54 |50 47 39 42
D 1 1(9.2 (8.7) (7.2) (7.8)
Total 15
170 (11.2 149 (9.8 124 (8.2 :
Sample | 14 (11.2) (9.8) (8.2) 135 (8.9)
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M = Males; F = Females; MLY = Malay; CHN = Chinese; IND = Indian
p< 0.05.
Table 5: Distribution of symmetrical M3 agenesis
Tooth 18 28 38 48 18 48 28 38
n 2 n 2 n 2 n 2
Gender

54 38 23 21

M | (7.4) | 017 |06 |(5.2) |2.07 |01 |(3.2) | 067 |04 |(29) |0.76 |0.3

F (6.9) (7.0) (3.9) (3.7)
Ethnicity
ML |35 27 19 12
Y (7.7) (6.0) (4.2) (2.7)
CH |40 1.35 105 | 36 0.88 | 0.6 |20 063 |04 |24 423 | 0.1
N (r.7)y |9* |07 |(69) |9* |41 |(38) |7* |41 |(46) |3* |2
33 30 15 14
IND | (6.1) (5.5) (2.8) (2.6)
Total
Sample 108 (7.1) 93 (6.1) 54 (3.6) 50 (3.3)

M = Males; F = Females; MLY = Malay; CHN = Chinese; IND = Indian

p< 0.05.

Table 6: The association of M3 agenesis with hypodontia from other classes of teeth
Total Patients with hypodontia of other
number of

. classes of teeth
patients
n (%) a p
Patients
with M3 | 306 47 (15.36)
agenesis 4.853* | 0.028
Patients
with M3 | 1208 49 (4.06)
present
p <0.05
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Table 7: Distribution of hypodontia from other classes of teeth in M3 agenesis

Patient
s with
M3
agenesi
S

To
tal

Central
Incisor

Lateral
Incisor

Cani
ne

First
Premola
r

Second
Premolar

First
Molar

Second
Molar

Hypod
ontia
in
Maxill
ary
arch

30

2 (2.11)

8 (8.42)

(2.11)

11
(11.58)

18 (18.95)

(2.11)

0 (0)

Hypod
ontia
in
Mandi
bular
arch

3(3.16)

8 (8.42)

(3.16)

6 (6.32)

26 (27.37)

(2.11)

4 (4.21)

Patient
s with
M3

present

Central
Incisor

Lateral
Incisor

Cani
ne

First
Premola

Second
Premolar

First
Molar

Second
Molar

Hypod
ontia
in
Maxill
ary
arch

12

1(1.37)

9 (12.33)

11
(15.0
7)

16
(21.92)

10 (13.70)

0 (0)

2 (2.74)

Hypod
ontia
in
Mandi
bular
arch

08

2 (2.74)

8 (10.96)

(8.22)

3 (4.11)

4 (5.48)

(1.37)

0 (0)
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Figure 1: Global Distributions of prevalence of M3 Agenesis
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Figure 2: Frequency distribution (%) of hypodontia from other classes of teeth in patients

with M3 agenesis
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Figure 3: Frequency distribution (%) of hypodontia from other classes of teeth in patients

with M3 present
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