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Missing third molars and skeletal patterns

ASSOCIATION OF MISSING THIRD MOLARS WITH VARIOUS
SKELETAL PATTERNS
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ABSTRACT

The aim of this study was to investigate the frequency of third molar agenesis and its association
with skeletal features. Pre-treatment records of 270 patients, aged between 12 and 35 years with no
previous orthodontic treatment or third molar extraction were taken into study. Panoramic radio-
graphs and lateral cephalograms were used to determine number of missing third molars and
associated skeletal pattern of the patients. The Pearson chi-square test was performed to determine
potential differences between sagittal and vertical pattern of patients with missing third molars. The
frequency of third-molar agenesis was 31.85%in total and was 10.30% in skeletal class I, 14.80% in
skeletal class II and 6.60% in skeletal class III. The frequency of vertical pattern of individuals with
missing third molars was 11.8%normal angle, 10.3% low angle and 9.6% high angle. No statistically
significant correlation was established between third molar agenesis and various skeletal sagittal and
vertical patterns in this study group of Lahore medical and dental college.
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INTRODUCTION

Hypodontia as a result of tooth agenesis or con-
genital absence of teeth is a common developmental
anomaly of human dentition,1 which is well docu-
mented in various studies published on the prevalence
of hypodontia in general population2-5 and orthodon-
tic1,6-8 patients.

Third molar is one of the most commonly reported
congenitally missing tooth in the oral cavity.9-12 There
have been many reports that describe the congenital
absence of third molars in European, American, 1–7 and
Asian8 patients. According to Bishara S, estimates of
the percentage of persons with one or more third
molars missing, ranges from 9 percent to 20 percent.9

The average age for third molar crypt formation is 7
years. Its earliest occurrence was reported at 5 years

and its latest at 15 years.9-15 Richardson16 indicated
that if third molar formation is delayed beyond the age
of 10 years, the possibility of all four third molars
developing is reduced by about 50 percent.

Third molar significance has been under discus-
sion in the literature for a long time. Its agenesis has
been correlated with various dental structural and
developmental anomalies. Garn et al.17 have suggested
that when a third molar is absent, agenesis of the
remaining teeth is 13 times more likely. According to
some authors, third molar agenesis seems to predis-
pose for reduced size and delayed development of
certain teeth.14 On the other hand, the relationship
between third molars and crowding has been debated
for many years.16,20

Lot of research has been conducted to find out the
relationship of various dental and skeletal features to
missing third molars.18,19 However, a limited number
of studies have been published to establish a relation-
ship between missing third molars and skeletal pat-
tern of the orthodontic patients. Celikoglu and Kamak12

reported that agenesis of the third molar does not
depend on vertical patterns of the skeletal malocclu-
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sions, but instead depends on sagittal skeletal maloc-
clusions. They further observed that the prevalence of
third-molar agenesis in Class III malocclusion was
significantly higher than in Class I or Class II maloc-
clusion. In another Japanese study, Kajii TS at el21

suggested that agenesis of third molar germs does not
depend on anteroposterior dimensions of the mandible
but depends on anteroposterior dimensions of the
maxilla.

This study was designed to investigate the fre-
quency of missing third molars and its relationship to
different skeletal patterns in a population of orthodon-
tic patients in a Pakistani population at Lahore Medi-
cal and Dental College.

METHODOLOGY

This was a cross-sectional observational study
conducted on the pre-treatment orthopantomograms
and lateral cephalograms belonging to all patients
who were enrolled for treatment at orthodontic clinic
of Lahore medical and dental college, Lahore from
January 2008 to August 2012. Ages of the patients
selected for this study ranged from 12 to 35 years.
None of the patients had previously received orthodon-
tic treatment or had any congenital anomalies. Sub-
jects with congenital deformities, such as a cleft palate
and with history of extracted third molars were also
excluded from the study. This resulted in the final
sample size of 270 patients (mean age, 17.79 + 4.17
years) for this study. Third molars were classified as
congenitally missing when there was no evidence in
the records that they had been extracted, or when
there was no sign of tooth crown mineralization or
crypt formation with radiolucency on panoramic ra-
diographs. The lateral cephalometric films of all pa-
tients were traced and the sagittal skeletal relation-
ship of the maxilla and mandible was classified as
Class I (ANB angle = 0-4p ), Class II (ANB angle >5p)
and Class III (ANB angle <0p ). All assessments were
made by one investigator in a darkened room with a
radiographic illuminator to ensure contrast enhance-
ment of tooth images. The M3 agenesis was calculated
with respect to genders, number of missing third
molars, jaws involved and skeletal malocclusion pat-
terns. The Pearson chi-square test was performed to
determine potential differences in the distribution of
M3 agenesis between various skeletal groups. To de-

termine the errors associated with digitizing and mea-
surements, 50 radiographs were selected randomly.
All procedures such as landmark identification, trac-
ing, and measurements were repeated 3 weeks after
the first examination by the same investigator. A
paired t-test was applied to the first and second mea-
surements. The difference between the first and sec-
ond measurements of the 50 radiographs was insig-
nificant. All statistical analyses were performed using
the SPSS software package (Statistical Package for
Social Sciences, version 16, SPSS Inc Chicago, Ill). A P
value of 0.05 or more was considered statistically
significant.

RESULTS

The total sample for this study consisted of records
of 270 patients, 86 of these were males and 184 were
females as shown in fig 1. Ages of the sample popula-
tion ranged from 12 to 35 years.

A total of 86 patients (31.7%) had missing third
molars. Frequency of missing third molars was 8.5% in
males and 23.2 % in females of the total sample. This
frequency is attributed to the fact that initially there
was a non random gender selection.

A total of 86 patients had missing third molars.
Agenesis of various missing 3rd molars in numbers is
shown in fig 2.

In all skeletal malocclusion patterns, the M3 was
most commonly absent in the maxilla as 66 patients
had missing upper right 3rd molar (18) and 55 had
missing upper left 3rd molar (28). The most frequent
agenesis was of one, four, two and three third molars
as percentage of missing one third molar was 11.1%,
missing 2 third molars was 7.7%, missing, three third
molars was 4.4 and missing four third molars was
8.5%.

The prevalence of third molar agenesis in those
with a Class I, Class II, or Class III malocclusion was
10.3%, 14.8%, and 6.6%, respectively as shown in fig 3.
The vertical growth pattern of the patients with miss-
ing third molars had 11.8%normal angle, 10.3% were
low angle and 9.6% had high angle.

Pearson chi-square test was applied to find if there
was a statistical difference between various malocclu-
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sion groups. No significant difference was found be-
tween the sagittal and vertical patterns of patients
with missing third molars in this population sample.

DISCUSSION

Third molar has been undergoing evolutionary
changes over time. In Japan, many investigators and
clinicians, especially orthodontists, believe that an
increase in agenesis of permanent teeth is related to
degeneration of dentofacial development over the past
5000 years.21

Agenesis of one or more permanent teeth is a
common anomaly in man and many reports on M3
agenesis have been published for different popula-
tions.1 The frequency of M3 agenesis in these studies
ranged from 14% to 51.1%.1,9,14 In the present study the
frequency of missing third molars was found to be
31.85%. Studies done in Asian populations1,2,4, and 6 have
reported the prevalence of M3 agenesis closer to this
value; whereas Western studies have reported higher
prevalence of M3 agenesis.3,5,8,13,22,23,24

Gender co-relation with the variations in number
and type of missing third molars is frequently re-
ported1,2,3,5,6 and most studies report that girls have a
higher prevalence of M3 agenesis than boys1, 23 with the
exception of one study on Czech population.25 The
present study also found that the prevalence of M3
agenesis was higher in females. This is probably due to
the fact that the majority of patients seeking orthodon-
tic treatment in Pakistani population are generally
females.26

According to Banks,31 it is most common for two
M3s to be missing, followed by one, four, and three. On
the other hand, according to some studies32, the order
of frequency for the M3 agenesis is one, two, three, and

TABLE 1: DISTRIBUTION OF PATIENT WITH THIRD-MOLAR AGENESIS IN SAGITTAL AND
VERTICAL SKELETAL MALOCCLUSIONS

Absences Total Prevalence P- Value

Sagittal Skeletal malocclusions Class I 28 270 10.3% 0.09>0.05NS
Class II 40 270 14.80%
Class III 18 270 6.60%

Vertical Skeletal malocclusions Low 27 270 9.9% 0.83>0.05NS
Normal 33 270 12.2%
High 26 270 9.6%

Fig 1: Gender distribution of sample population

Fig 2: Agenesis of missing third molars

Fig 3: Frequency of M3 agenesis in different maloc-
clusion types
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four M3s. The order of frequency for M3 agenesis in
this study is different from the reports published by
those authors31,32 ; results of current study showed that
most frequent agenesis was of one, four, two and three
third molars.

Many studies have demonstrated that there is no
consistent finding as to which jaw has more missing
teeth and have demonstrated that mandibular
third molar agenesis is higher than maxillary third
molar agenesis in the European American popula-
tion.14,16 and 17 On the other hand, a greater tendency of
missing third molars in maxilla was found in the
Japanese33,34,35 and the Jordanian populations.36

Present study also revealed that maxillary third mo-
lars were more consistently found absent as compared
to mandibular third molars. Thus, there seems to be a
difference in third molar agenesis in the upper and
lower arches between the Asian and European Ameri-
can populations.

Limited work has been done to establish relation-
ship of missing third molars with the skeletal class of
the patient. A study conducted in Turkey concluded
that it is more prevalent in class III malocclusion.12

Research work on Japanese population found that M3
agenesis was most commonly related to skeletal class
III pattern21 and they postulated that skeletal Class II
patients generally have a large maxilla and/or small
mandible and skeletal Class III patients generally
have a small maxilla and/or large mandible. This
study was hence conducted to find this relationship in
a Pakistani population sample. In this study, it was
found that the frequency of missing third molars was
higher in skeletal class II (14.80%) followed by (10.30%)
in skeletal class I and the least were associated with
(6.60%) skeletal class III. In Pakistan, most of the
patients seeking orthodontic treatment are skeletal II
individuals and skeletal Class II is the commonest
kind of skeletal pattern found in Pakistani population,
which may be the reason of the difference in results in
this study.26,27 However, no statistical difference (p =
0.09) was found between the three sagittal patterns.
(Table 1)

Prevalence of vertical pattern of patients in this
study was more prone towards normal growth pattern
(11.8% normal angle, 10.3% were low angle and 9.6%
had high angle). However, no statistical difference (p

= 0.83) was reported between the three vertical groups.
Celikoglu and kamak12 also found similar prevalence
among the hyper-divergent (24.5%), normal (23.8%),
and hypodivergent (19.2%) groups and they concluded
that agenesis of the third molar does not depend on
vertical patterns of the skeletal malocclusions. How-
ever, Sanchez et al37 found that agenesis of maxillary
M3s was related to a reduced mandibular plane angle.
This variation in growth pattern of individuals can be
attributed to different racial backgrounds.

The reason why a skeletal pattern may be associ-
ated with either maxillary or mandibular third molar
ageneses is not clear in literature. Some reports have
suggested that homeobox genes and growth factor
regulate craniofacial and tooth morphogenesis. A mis-
sense mutation of the MSX1 gene at chromosome
4p16.1 causes agenesis of second premolars and third
molars in humans.28,29 PAX9 at chromosome 14q12-
q13 is also associated with tooth agenesis30 especially
molar agenesis. In addition, some reports34 speculate
that the same genes may regulate both craniofacial
and tooth morphogenesis. Thus some polygenetic in-
heritance controlling maxillary/mandibular dimen-
sions may be related to genes on formation of third
molar germs.21

CONCLUSION

From this study conducted on patients visiting
Lahore medical and dental college it was concluded
that third molar agenesis was found in 31.85% of the
cases. M3 agenesis was most commonly observed in
maxilla and less commonly in mandible for all skeletal
patterns. The prevalence of patients with one M3
agenesis was the most commonly found type followed
by four, two and three molars respectively. Agenesis of
third molar germs does not depend on sagittal or
vertical skeletal pattern of this orthodontic group.

This was a pilot study and more work needs to be
done on a gross level to find out further causes and
effects of third molar agenesis and its relationship to
various skeletal patterns.
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