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Introduction: The last erupted teeth are third molar teeth and eruption times,
eruption levels and positions of third molar teeth observed differences. Third
molars caused various problems such as caries and distal root resorption of
neighboring second molars and crowding of anterior teeth.

Material and method: 770 children ages between 8-13 have panoramic radiogr
evaluated. The classification determined by Demirjian was modified and used
in our study to determine the existence and development levels of third molars.
The radiographies were examined by two researchers. Mann-Whitney U and
Wilcoxon tests were carried out in order to determine the relationship
between gender and age. The relationship of each Demirijian development
period with age was calculated. McNemar test was used in order to determine
the developmental period distribution differences between the lower and
upper third molars.

Results: No statistically significant difference was observed in terms of gender
between the patients who have none of the third molars in radiographies and
patients who have all third molars in radiographies. It has been observed that
there is no statistically significant difference between males and females
according to mineralization stages.

Conclusion: It is important to know the development periods of third molars
which are important for the pedodontic treatment planning in mixed dentition

period.
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INTRODUCTION

The last erupted teeth are third molar teeth and
eruption times, eruption levels and positions of third molar
teeth observed differences. Third molars caused various
problems such as caries and distal root resorption of
neighboring second molars and crowding of anterior teeth.

The existence and development of third molars have
long term effects in the pedodontic, orthodontic and
surgical treatment planning of children in mixed dentition
period. With radiological examination of third molar,
determined the existence, position and development levels
of these teeth, valuable information is provided to clinicians
for treatment plan. In early periods of mixed dentition lost
of first and second molars due to caries, the evaluation of
the development levels of these teeth play a critical role
about eruption for place of first and second molars,
determination of the ideal times for orthodontic treatments
and transplantation cases.In addition to the clinical
importance of these teeth,age determination can also be
made in forensic cases by determining the development
levels2, However, the differences observed in the

formation times and agenesis of these teeth, leads to
difficulties in clinical or forensic applications.

It is known that third molars can be congenitally
missing frequently. It has been reported that the ratio for
one or more missing third molars varies between 9-20
%.In addition, it is stated that the formation of third
molars is observed earliest by the age of 6 and latest by the
age of 16 and that the ratio for missing molars in cases
when the formation has not occurred until the age of 10 is
50 %.*While it is stated that the third molarcrypt
appearance age varies between 5 years 10 months to 14
years 8 months,Sthere is also a study stating that teeth
should develop latest by 13 years of age.6

Differences in populations are observed in studies
examining teeth development. Hence, populity specific
studies gain importance. The objective of our study is to
assess the third molar development of children in mixed
dentition period in Western Mediterranean Region
withDemirjianMethod’to determine developmental ages.

Material and method
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In our study, children ages between 8-13 have
panoramic radiographies with sufficient diagnostic quality
retrospectively evaluated.770 childrenAmongexamined
panoramic radiographies, 770 children who live in the
same region, have no disease that could have any systemic
effects on teeth development, have no growth or
developmental problems, have no dental anomaly and
malocclusion and have full records and panoramic
radiographies of sufficient quality were included in the
study. Already taken consent forms were acquired from the
parents of patients and the ethical approval for our study
was taken from the clinical studies ethical council of our
university.

Data such as age, gender, date of birth and date of
radiography were recorded and with panoramic
radiographies, development levels of all third molars were
assessed.

The classification determined by Demirjianet.al.
(1973)7was modified and used in our study to determine
the existence and development levels of third molars.The
classification was modified (Figure 1) by adding scores of 0
(no formation is observed) and 1 (radiolucent bud).

The radiographies were examined by two
researchers and randomly selected 50 panoramic
radiographies were assessed and their Kappa values were
determined.Mann-Whitney U and Wilcoxon tests were
carried out in order to determine the relationship between
gender and age.The relationship of each Demirijian
development period with age was calculated.McNemar test
was used in order to determine the developmental period
distribution differences between the lower and upper third
molars. Statistical analyses were carried out using SPSS
17.0 software.

Results:

It was determined as a result of the rescoring of the
randomly selected 50 radiographies that there was no
statistically significant differencefor inter-observers and
intra-observers (p > 0,05). Inter-observer agreement was
determined as 94 % whereas intra-observer agreement
was determined as 92 %.In our study, panoramic
radiographies were examined for 770 patients whose ages
varied between 8-13 (avg:9,82%1,49) 457 (59,4 %) of
whom were male and 313 (40,6 %) of whom were female.
Table 1 shows the distribution of the third molar teeth
determined in radiographies according to jaws.

Either all of the third molars or none are observed
radiographically in about four thirds of the cases. Of the
770 patients, 346 (44,9 %) have all third molars. None of
the third molars are observed in 219 (28,4 %) of the
patients.The distribution of the observance of third molars
in radiographies according to gender can be seen in Table
2.No statistically significant difference was observed in
terms of gender between the patients who have none of the
third molars in radiographies and patients who have all
third molars in radiographies.

The number of cases according to the mineralization
stages of the teeth numbered 18, 28, 38 and 48 for males
and females along with minimum, maximum, average value
and standard deviation have been given with middle, lower
and upper quarter values in Tables 3 and 4. It has been
observed that there is no statistically significant difference
between males and females according to mineralization
stages.

Discussion

In this study, the existence and development status
of the third molars in the panoramic films of children in the
age group 8-13 born and living in the Western
Mediterranean Region have been evaluated by modified
Demirijianclassification. This method was preferred
because it has been stated to be simple and practical by
researchers®15, because it has a high comparability since it
is frequently used in researchers and because it has high
inter and intra observer agreement!6.Patients in the 8-13
age group were included in the study due to the fact that
the treatments planned with the extraction of primary
molars along with orthodontic treatments are preferred in
this age group.

In our study, there is a total of 219 (28.4 %)
patients for whom no third molars are observed in their
radiographies, however there is no statistically significant
difference regarding gender and no observation. It is
known that agenesis of third molar due to genetic reasons.
In addition, it has been stated that there is a relationship in
children between inferior alveolar nerve block and the
agenesis of third molars and a statistically significant
importance determined with agenesis of third molars in
children with a history of anesthesia.8The fact that agenesis
of third molars are frequently observed causes limitations
in studies that examine the development of these teeth.

The difference in ethnic groups and age range in
the studies that have been carried out has resulted in
variations for the earliest age when crypta formation of
third molars is observed. While this age is 5 years 10
months for Spanish3, it is 6-8910 for Americans, 7!! for
British, 7,5%2for Irish and 913for Swiss. While in a study
carried out in the Central Anatolia Region of
Turkey,Uzamiset.al.'4report that the earliest crypta
formation of maxilla third molars is during age 8, they have
reported that this age decreased to 7 for mandibular
teeth.In our study, Western Mediterranean Region which
warmer part of our country, this value has been determined
as 7,7and 7,6 for females and males respectively and no
difference between maxilla and mandibular were observed.

Richardson,*stated that in cases when third molar
formation is not observed until the age of 10, qualified third
molar teeth agenesis by a ratio of 50 % while
Engstrom!4and Gravely!? indicated the appearance ratio of
these teeth decrease after the age of 14.There are
researchers supporting the view that the latest crypta
formation age can be up to 16.4101113[n our study, this value
was determined latest for female as 12 years 3 months and
as for males as 13 years 4 months.Hence, it can be stated
that the relationship between the development level of
third molars and age is ‘independent’ and ‘variable’.

When the relationship between the third molar
development level and gender is evaluated, some
researchers have not determined a change in crypta
formation due to gender whereas some researchers have
determined that mandibular third molar crypta formation
occurs earlier in males while maxilla third molar crypta
formation occurs earlier in females.5%1314No statistically
significant difference was determined in this study as well
when the relationship between crypta formation and
gender is evaluated.

When the relationship between crypta formations
of third molars with jaws is evaluated, it has been
determined that the mandibular development occurs
earlier.This results is the same with those of Uzamiset.al.14,
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Gorgani,’and Bolones’et.al. However, this result may be
due to radiographic techniques used in taking the images of
maxilla third molars as well as the superpositions of the
crypta of these teeth with the anatomic structures.On the

other hand, Uzamiset.al.'*stated that third molars can be
Figure 1: Modified Demirjian Classification

observed in radiographies only after % of their crown
sections have developed and that this period is 1 year after
the period during which the crypta formations of third
molars can be observed in radiographies.

1 (E) (F)
TeethNumber
18 28 38 48
Gender Lol n(%) n(%) n(%) n(%)
Male 457 (%100) 239 (% 52,3) 234 (%51,2) 306 (%67) 301 (%65,9)
Female 313 (%100) 154 (%49,2) 162 (%51,8) 202 (%64,5) 200 (%63,9)
Total 770 (%100) 393 (%51,0) 396 (%51,4) 508 (%65,9) 501 (%65)
Table 1:Distribution of the third molar teeth determined in radiographies according to jaws
. Male Female Total
Observance of Third Molars N (%) N (%) N (%)
1 toothmissed 26 (%5,7) 20 (%6,4) 46 (%5,9)
2 teehmissed 68 (% 14,8) 51 (%16,2) 119 (%15,4)
3 teehmissed 19 (% 4,1) 21 (%6,8) 40 (%5,1)
Agenesis of maxillary third molars 58 (% 12,7) 42 (% 13,4) 100 (%12,9)
Agenesis of mandibular third molars 6 (%1,3) 6 (%19 12 (%1,5)
Agenesis of allthirdmolars 132 (% 28,9) | 87 (%27,8) 219 (%28,4)
Allmolarspresent 212 (% 46,4) 134 (%42,8) 346 (%44,9)

Table 2:The distribution of the observance of third molars in radiographies according to gender.

Toothno Stage N Min Max Mean SD LQ Median uQ
18 0 218 7.6 13.6 9.4 1.3 8.3 9.2 10.2
1 23 7.6 12.9 9.8 1.3 9 9.4 10.7
A 34 7.8 13.4 9.5 1.2 8.8 9.5 9.9
B 71 8 13.3 10.3 1.3 9.4 10.3 11.3
C 58 8.3 13 10.8 1 10 10.9 11.6
D 52 8.8 13.5 11.9 1 11.1 12.1 12.9
E 1 12.8 12.8 12.8 12.8 12.8 12.8
28 0 223 7.6 13.6 9.4 1.3 8.3 9.2 10.2
1 20 7.6 12.2 9.5 1.2 8.9 9.3 9.9
A 40 7.8 13.4 9.7 1.1 9 9.5 10.7
B 60 8 13.2 10.2 1.2 9.4 10.3 10.9
C 60 8.8 13.4 10.9 1 10.1 11 12
D 53 8.8 13.5 11.8 1.1 11 12.1 12.8
E 1 12.8 12.8 12.8 12.8 12.8 12.8
38 0 151 7.6 13.2 9.3 1.2 8.2 9 10
1 65 7.6 13.4 9.3 1.2 8.3 9.3 10.1
A 63 7.8 13.3 9.7 1.1 9.1 9.7 10.1
B 80 8.1 13.4 10.5 1.1 9.7 10.5 11.1
C 56 8.9 13.3 11.1 1.1 10.1 11.1 12
D 37 7.6 13.6 12 1.2 11.4 12.3 12.9
E 3 11.8 12.1 12 0.1 11.8 12.1 12.1
F 2 12.8 13 12.9 0.1 12.8 12.9 13
48 0 156 7.6 13.3 9.2 1.2 8.2 9 10
1 56 7.6 12.2 9.4 1.3 8.1 9.4 10.5
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A 71 7.8 12.8 9.7 0.9 9.1 9.7 10.1
B 79 8.1 13.4 10.6 1.2 9.8 10.5 11.3
C 53 8.8 13 11.1 1.1 10.1 11.1 12
D 38 7.6 13.6 12.1 1.2 11.5 12.4 12.9
E 2 12.1 12.1 12.1 12.1 12.1 12.1
F 2 12.8 13 12.9 0.1 12.8 12.9 13
Table 3:The number of cases according to the mineralization stages of the third molar teeth for males.
Tooth No Stages | N Min Max Mean SD LQ Median UuQ
18 0 159 7.6 131 9.4 1.2 8.4 9.2 10
1 8 8 11 9.3 1.1 8.4 8.8 10.6
A 34 7.7 12.3 9.8 1.1 8.9 9.8 10.4
B 43 7.9 13.4 9.8 1.2 9 9.5 10.5
C 38 8.8 13.4 10.7 1.2 9.8 10.5 11.9
D 28 9.9 13.2 11.3 0.9 10.7 11.2 12
E 3 12.2 13.3 12.9 0.6 12.2 13.3 13.3
28 0 151 7.6 12.9 9.3 1.2 8.4 9.2 10
1 7 8 10.9 8.9 0.9 8.3 8.8 9
A 28 7.7 12.2 9.6 1 9 9.5 10.2
B 54 7.9 13.4 9.9 1.3 9 9.8 10.5
C 40 8.8 13.4 10.6 1.1 9.6 10.4 11.5
D 29 9.9 13.2 11.4 0.9 10.8 11.4 12
E 4 12.2 13.3 12.9 0.5 12.3 13.1 13.3
38 0 111 7.6 13 9.5 1.3 8.4 9,3 10.1
1 41 7.7 11 9 1 8.1 8.8 9.9
A 56 7.7 131 9.6 1.1 8.9 9.5 10.1
B 42 8.1 13.4 10 1.2 9 9.7 10.6
C 42 8.8 13.4 11 1.1 10 11 12
D 18 9.4 13 11.1 0.9 10.3 11 11.8
E 3 12.9 13.3 13.1 0.2 12.9 13.3 13.3
48 0 113 7.6 131 9.4 1.2 8.3 9.2 10.1
1 49 7.7 12.3 9.5 1.2 8.5 9.3 10.3
A 49 7.8 13 9.5 1 8.9 9.4 10
B 38 8.1 13.4 10 1.2 9 9.7 10.6
C 45 8.8 13.4 11 1.1 10 11 12
D 16 10 13 11.3 0.9 10.4 11.2 12
E 3 12.9 13.3 13.1 0.2 12.9 13.3 13.3
Table 4:The number of cases according to the mineralization stages of the third molar teeth for females.
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