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Objectives

Objectives Precocious puberty indicates quick growth inception and delayed
puberty indicates retardation in growth. This study aimed to investigate whether den-
tal development is synchronous with somatic development.

Materials and Methods In this study, 62 girls and 34 boys with precocious puberty
aged 5 to 9, 29 girls with delayed puberty aged 13 to 16, and 43 boys with delayed
puberty aged 14 to 17; 169 children (91 girls and 78 boys) with normal development
were compared about their dental ages through their panoramic radiographs by
using the Demirjian method and skeletal ages from hand-wrist radiographs by using
Greulich-Pyle atlas.

Results The findings showed that, in all cases, the dental age values were higher
than chronologic and skeletal age values to a statistically significant degree. In the
precocious puberty group, the dental age values were higher than chronologic age
values to a statistically significant degree. In the delayed puberty group, the difference
determined between the chronological age and the dental age was not found to be
statistically significant.

Conclusion Given that the Demirjian method is inclined to make calculations that are
higher than the chronological age, our findings suggest that the dental development
was faster in the precocious puberty group and retarded in the delayed puberty group.

The definition of precocious puberty (PP) is diagnosed
with the observance of puberty symptoms before the age of

Puberty is defined as the period in which primary gender
properties (gonad and genital structures) and secondary
gender properties (such as the development of breasts and
hairing in the pubic area in girls; rough voice and increas-
ing testicle volume in boys) are observed, and the ability of
reproduction is gained.!
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eight in girls and before the age of nine in boys.? As a result of
the precocious development of secondary gender character-
istics, increasing height, further skeletal age, and precocious
completion of growth, some problems like shortness and
various psychological problems may be present.? In addition,
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precocious puberty defined as the two standard deviations
below the puberty baseline mean age for a population of
children.*

Delayed puberty (DP) is the lack of secondary symptoms
despite the completion of 13 years of age in girls and 14 years
of age in boys. Generally, there is a family history in this cir-
cumstance, and unlike precocious puberty, it is observed
more in boys than in girls.> It is possible that 2- to 4-year
retardations are observed in periods close to puberty in skel-
etal ages of children with DP.5

Accurate determination of dental age is particularly
important for clinical dentists, especially pediatric dentists
and orthodontists in the treatment of occlusions that change
with maxillofacial growth. Knowing the amount and timing
of active growth in the craniofacial area facilitates the plan-
ning of the treatment.” As well as the dentists, the concept of
dental age and atlas, which defines the identification, is also
frequently used in the field of forensics.®

As reported previously, teeth may be used easily in age
prediction since they are not affected much by external fac-
tors.® On the other hand, it was also claimed that the data
received from dental growth order provides the most accu-
rate results due to the hard structure and low metabolisms
when compared with the other hard tissue structures in the
organism.'®

Demirjian, Goldstein, and Tanner introduced the dental age
estimation method that is based on the radiological assess-
ment of the seven teeth in the left mandibula in Canadian
children from French origin in 1973."' The Demirjian method
(DM) is based on a simple orthopantomogram and ensures
repeatability intra- and inter-examinations with a reliable
standardization. One of the reasons that this method has
been widely accepted is the universality of the maturation
scoring system, and the possibility of achieving equivalent
dental age when compared with different societies and when
it is applied with small local samples.'?

The present study aims to examine how dental matura-
tion is affected in case the systemic precocious or delayed
development occurs. Our hypothesis was that the tooth
maturity in children with early and delayed puberty differs
significantly from children with normal growth.

Materials and Methods

In this study, the medical records of 5- to 8-year-old 62 girls
with PP, 5- to 9-year-old 34 boys with PP, 13- to 16-year-old
29 girls with DP, and 14- to 17-year-old 43 boys with DP,
who were diagnosed with the tests (skeletal age determined
with plasma luteinizing hormone and follicle stimulat-
ing hormone estradiol values, left-hand wrist X-ray; pelvic
ultrasound in girls and testis palpation in boys, karyotype
analysis, and magnetic resonance imaging) performed at
Istanbul University, Faculty of Medicine, Department of
Child Health and Childhood Diseases, Growth, Development
and Pediatric Endocrinology Policlinics, who did not receive
any medication, were examined by using the panoramic
X-rays.

In addition, the archive records of 169 healthy children
(91 girls and 78 boys), who applied to Istanbul University,
Faculty of Dentistry, Pedodontics Department and did not
have any systemic diseases within the same age range, were
examined.

The dentition durations and developments were exam-
ined by using the digital panoramic radiographs (DPR)
according to the ages of the children, and the dental ages
were determined. The routine DPR of the patients (in the fac-
ulty of dentistry) that were diagnosed with precocious and
delayed puberty in the faculty of medicine, and the routine
DPR of the control patients in the faculty of dentistry was
used in this study. Since the present study was retrospective,
only the archive records were examined and no new DPRs
were taken. Skeletal ages of PP and DP groups were measured
by using the Greulich-Pyle atlas (GRP) in the medical school.

The Collection of the Data

In the scope of the study, the Helsinki Declaration was applied
and permission was received from Faculty of Dentistry,
Ethical Board, Istanbul University (protocol no: 2015/55).

The DPRs that were not clear for the examinations, which
had missing teeth due to traumas or diseases, received root
canal treatment, had pathological teeth structure, and had
chronic disease histories, were excluded from this study.

The children in the control group were selected from
among the healthy children who did not have any syndromic
or systemic diseases, and gender and age of the control and
study groups were matched.

Since standardization was not possible in the control
group, the skeletal age values were not examined. As the
study was retrospective, the skeletal age values in the other
groups had been recorded previously. If the observers were
different, the standardization would be disrupted.

For chronological age, decimal age was calculated based
on the dates when panoramic radiographs were taken and on
the dates of births of the patients.

Dental Age Analysis Using the Demirjian Method from
Panoramic Radiography

The DPRs were taken in the Istanbul University, Faculty of
Dentistry with Planmeca Proline PM Device. Each tooth was
examined by concerning eight calcification stages (A-H) with
completed criteria in the original technique. Following the
determination of the developmental stages of the assessed
teeth, the dental development scores of each tooth were cal-
culated by referring to the tables given in the Demirjian sys-
tem for boys and girls.

The Reliability of the Measurements

In this study, 40 DPRs, which were selected randomly after
1 week of the measurements, were scored again twice by the
same observer (D.T.). The agreement level among 1to 2, 1 to 3,
and 2 to 3 observations was 1.000 (intraclass correlation coef-
ficient [ICC; %95 GA]: 1.000 [1.000-1.000], p < 0.001). Besides,
the agreement level among the three observations was deter-
mined as 1.000 (ICC [%95 GA]: 1.000 [1.000-1.000], p < 0.001).
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Statistical Analysis

Based on previous findings reported by Gaethofs,'* as a result
of power analysis using the GPower 3.1.9.4. program, indicated
that a minimum of 27 samples per group was required to detect
a significant difference between groups when a is set at 0.05 and
Power: 0.80 (effect size: 0.2074089) of the study (the numbers
of boys and girls in the control group were also taken equally
with the other groups). Statistical analyses were performed
by using Number Cruncher Statistical System 2007 (Kaysville,
Utah, United States). Data were reported as a minimum, max-
imum, mean, standard deviation, frequency, and percentage.
Differences between dental age, skeletal age, and chronologi-
cal age were analyzed by using the paired t-test. Associations
among ages were reported with Pearson’s correlation coeffi-
cients. Concordance among observations was tested with ICC.
A p-value of <0.05 was considered statistically significant.

Results

The descriptive properties of the study are presented in
=Table 1. In this context, this study was conducted with
336 cases. In total, 54.2% of the cases (n = 182) were girls,
and 45.8% of them (n = 154) were boys. The chronologi-
cal ages of the cases varied between 4.64 and 16.45, and it
was 9.93 + 3.93 on average.

The assessment of the level of the correlation between
the chronological and dental age difference concerning
gender according to the dependent groups t-test is given in
=Table 2. In this context, in all of the control group and PP
group, and in all of the boys and girls, it was determined that
the chronological age values were lower than the DM den-
tal age values at a statistically significant level (p < 0.001).
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In DP group, in boys the chronological age values were found
to be lower than the DM dental age values at a statistically
significant level. Except for the DP group girls, a positive rela-
tion was detected between the chronological age and dental
age in all groups. There was a positive correlation between
chronological age and DM dental age in all groups except for
DP group girls, according to independent groups t-test.

The assessment of the correlation and difference level
between the chronological age and GRP skeletal age accord-
ing to gender variable in dependent groups t-test is given
in =Table 3. In the PP group, girls, boys and in the whole
group, it was determined that the chronological age values
were lower than the GRP skeletal age values at a statisti-
cally significant level. In the DP group, girls, boys and in the
whole group, it was detected that the GRP skeletal age values
were lower than chronological age values at a statistically

Table 1 Distribution of descriptive data

Minimum- Mean + SD
Maximum
Chronological age 4.64-16.45 9.93+3.93
GRP skeletal age (n = 168) 5.66-15.40 9.95+2.75
DM dental age 5.17-17.11 10.54 + 3.65
n %
Gender | Girls 182 54.2
Boys 154 45.8
Group | Control 168 50.0
Precocious puberty | 96 28.6
Delayed puberty 72 21.4

Abbreviations: DM, The Demirjian method; SD, standard deviation.

Table 2 Assessment of difference between the chronological age and DM dental age according to gender in groups

Chronological | DM dental | Difference | t p-Value® r p-Value
age age
Mean £ SD Mean £ SD | Mean * SD
Control Girls 8.85+3.43 9.37 £3.46 -0.51+0.18 | -27.896 <0.001° 0.999 <0.001°
group Boys 11.21 £4.21 11.7£4.15 -0.49+0.18 | -24.463 <0.001° 0.999 <0.001®
General 9.93 +3.97 10.44+3.96 | -0.50+0.17 | -37.126 <0.001° 0.999 <0.001®
p-Value -0.833 0.406
Precocious | Girls 6.71+0.80 8.02+0.73 -1.31+0.74 | -13.914 <0.001® 0.532 <0.001°
puberty Boys 6.49 +0.92 7.87+1.13 | -1.39+0.87 | -9.322 <0.001° 0.661 <0.001°
General 6.63 £0.85 7.97 £0.89 -1.34+0.78 | -16.700 <0.001° 0.592 <0.001°
p-Value 0.450 0.654
Delayed Girls 13.67 £0.72 13.25+1.96 | 0.42+1.84 1.219 0.233 0.338 0.073
puberty Boys 14.75£0.49 14.86+0.49 | -0.11+0.02 | -35.214 <0.001° 0.999 <0.001®
General 14.31£0.79 14.21+1.51 | 0.10+1.19 0.731 0.467 0.628 <0.001®
p-Value 1.541 0.135
General Girls 8.89+3.38 9.53+3.12 -0.64+1.03 | -8.322 <0.001° 0.953 <0.001°
Boys 11.15+4.18 11.74+3.87 | -0.58+0.62 | -11.606 <0.001° 0.991 <0.001°
p-Value -0.573 0.567

Abbreviations: DM, The Demirjian method; SD, standard deviation.
*Dependent groups t-test.

°p <0.01.

Note: r denotes Pearson’s correlation coefficient.
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Table 3 Assessment of difference between the chronological age and GRP skeletal age according to gender in groups

Chronological GRP Difference t p-Valuec | r p-Value
age skeletal age
Mean £ SD Mean £SD | Mean + SD
Precocious Girls 6.71+0.8 7.78 £0.86 -1.06 £ 0.41 -20.406 | <0.001° 0.880 | <0.001°
puberty Boys 6.49 +0.92 7.61+0.95 | -1.12£0.12 | -52.227 | <0.001® | 0.992 | <0.001®
General 6.63 £0.85 7.72 £0.89 -1.09+0.34 | -31.395 <0.001° 0.926 | <0.001°
p-Value 0.985 0.328
Delayed Girls 13.67£0.72 12.06+0.79 | 1.61+0.60 14.361 <0.001° 0.688 <0.001°
puberty Boys 14.75 £ 0.49 13.53+0.57 | 1.22+0.69 11.623 <0.001> | 0.166 | 0.287
General 14.31+0.79 12.94+0.98 | 1.38+0.68 17.218 <0.001° 0.728 <0.001°
p-Value 2.446 0.017°
PP and DP Girls 8.93+3.35 9.14+2.17 -0.21+1.34 -1.530 0.130 0.971 <0.001°
Boys 11.10£4.19 10.91+£3.05 | 0.19+1.28 1.275 0.206 0.986 | <0.001°
p-Value -1.972 0.049°
Abbreviations: DM, The Demirjian method; DP, delayed puberty; PB, precocious puberty; SD, standard deviation.
ap <
<00

‘Dependent groups t-test.
Note: Since the GRP skeletal age was not measured in the control group, the correlation levels and p-values given in the relevant lines cover the PP and

DP cases.

Table 4 Assessment of difference between the DM dental age and GRP skeletal age according to gender in groups

DM dental | GRP Difference t p-Value© r p-Value
age skeletal
age
Mean £ SD | Mean £ SD | Mean £ SD
Precocious Girls 8.02+0.73 7.78 £0.86 0.24+£0.78 2.475 0.016° 0.532 <0.001®
puberty Boys 7.87+1.13 | 7.61+0.95 | 0.26+0.87 1.782 0.084 0.669 <0.001°
General 7.97 £0.89 7.72+0.89 0.25+0.81 3.061 0.003° 0.592 <0.001®
p-Value -0.116 0.908
Delayed Girls 13.25+1.96 | 12.06+0.79 | 1.19+1.92 3.339 0.002° 0.253 0.186
puberty Boys 14.86+0.49 | 13.53+0.57 | 1.33+0.69 12.547 <0.001° 0.156 0.319
General 14.21+1.51 | 12.94+0.98 | 1.27+1.32 8.191 <0.001° 0.508 <0.001®
p-Value -0.383 0.704
PP and DP Girls 9.69 +2.75 9.14+2.17 0.55+1.32 3.934 <0.001° 0.881 <0.001°
Boys 11.77+3.59 | 10.91+3.05 | 0.86+0.94 8.060 <0.001° 0.973 <0.001®
p-Value -1.749 0.082
Abbreviations: DM, The Demirjian method DP, delayed puberty; PB, precocious puberty; SD, standard deviation.
ap <
H<oor

‘Dependent groups t-test.

Note: Since the skeletal age was not measured in the control group, the correlation levels and p-values given in the relevant lines cover the precocious

puberty and delayed puberty cases.

significant level. In the DP group, it was determined that the
difference between chronological age and GRP skeletal age
in girls was higher than that of the boys at a statistically sig-
nificant level. In the PP and DP groups, in girls there was a
difference between the visible chronological age and GRP
skeletal age -0.21 + 1.34 on average, and in boys, this dif-
ference was 0.19 + 1.28 on average. It was also determined
that the difference between the chronological age and GRP
skeletal age was significant at a statistical level both in girls
and boys. Except for DP group boys, in all groups, there was a
positive relationship between the chronological age and GRP

European Journal of Dentistry Vol. 15 No. 3/2021

skeletal age. Independent groups t-test showed that in all
groups, a positive relation was detected between the chrono-
logical age and GRP skeletal age.

The assessment of the difference and correlation between
the DM dental age and GRP skeletal age in the groups was
determined with the dependent groups t-test according to
the gender variable in =Table 4. In PP group girls and in the
whole group, it was observed that the DM dental age values
were higher than the GRP skeletal age values at a statistically
significant level. In the DP group, girls, boys, and in the whole
group, the DM dental age values were higher than the GRP

© 2021. European Journal of Dentistry.




skeletal age values at a statistically significant level. In preco-
cious and delayed puberty group girls and boys, the DM dental
age values were higher than the GRP skeletal age values at a
statistically significant level. In all groups, a positive relation
was detected between the DM dental age and GRP skeletal age.

Discussion

The DM is considered to be an objective method since it con-
tains specially drawn line diagrams and radiographic images
and criteria for defining tooth development stages.' In addi-
tion, DM values have the highest consistency in repetitive
measurements among different researchers. In addition, the
developmental stages of the teeth are described in detail in
visual and written form. Thus, it eliminates the suspicious
evaluations with this way. We have observed good reproduc-
ibility among three observations, too, during this study while
applying the DM.

Some of the studies in the literature stated that the
dental ages were overestimated according to the DM refer-
ences.'>!® Similarly, in our study, the findings showed that the
dental age values were higher than the chronologic and skel-
etal age values at a statistically significant level in all cases.
When interpreting the results of this study, the difference
shifted from this overestimation is considered.

There are many studies in which the relationship between
the dental age that was measured with the DM and the
chronological age was investigated. Among these studies, the
researches conducted by Borcic et al.'” (Croatian), Bagherian
and Sadeghi’® (Iranian), Bagherpour et al'® (Iranian),
Hegde et al'® (Belgium), Flood et al*® (South Australian), and
Uysal et al*' (Turkish) claimed that this method was appli-
cable clinically in different populations. Since this method is
used in the majority of modern studies, the dental age was
estimated with DM in this study.

There are some studies in which the DM was used in
Turkish children.?>?* Tunc and Koyuturk conducted a study
in the Northern parts of Turkey, and showed that the dental
development in Turkish children was at a further level in girls
of 0.50 to 1.44 years and in boys of 0.36 to 1.43 years when
compared with the Canadian children of French origin.?* Our
study has also been applied in the northwestern part of
Turkey. As reported in previous studies, DM dental age was
found to be higher than chronological age in our study, too.

In a developing child, since chronological age is not a
parameter on its own in assessing the development, various
skeletal maturation indicators have been developed. Saglam
and Gazilerli?® have stated that replacing skeletal maturity
with dental stages is insufficient and unreliable to predict
pubertal growth. However, in the meta-analysis results of
Bitterncourt et al,?® a high correlation was found between
them. The maturation level of the child may be determined
with traditional hand-wrist radiographs. Greulich and Pyle
are one of the most popular methods for predicting skeletal
age in children. There are many studies in the literature eval-
uating the applicability of the GP method for the Turkish pop-
ulation.?’ In our study, the reason for comparing dental age
with skeletal age was to compare the biological age indicators

Dental Age in Puberty Periods Tabakcilar et al.

of the individual. In addition, skeletal age measurements are
used in the indication of precocious and delayed puberty in
Turkey. Skeletal age was measured using the GRP atlas in the
medical school, where the data of our study were collected.
In this study, the findings showed that there is a positive cor-
relation between DM dental age and GRP skeletal age. In all
cases of our study, the dental age values were higher than
GRP skeletal age in PP and DP groups. As far as we know
from previous studies like Santoro et al,?® DM dental age was
expected to be calculated more than skeletal age. When eval-
uating the results, we had to pay attention to this difference
in children with PP and DP.

Little is known about the effects of PP on dental develop-
ment. Some studies have suggested that the hormonal prop-
erties can potentially affect tooth sizes at the intrauterine
stage.2930

The change in the growth of the craniofacial complex
and the rate of tooth maturation that may occur in children
with PP should be well defined. In this way, it will be possi-
ble to provide effective treatment in time to improve skeletal
and dental incompatibilities. As the potential effects of the
PP on dentofacial and development, it could be expected a
breakdown on the maturation of the dental arches, leading
to an increased risk of dental crowding and changes in facial
balance.?!

In the literature, there are few studies in which the dental
age values are examined in children with PP. To our knowl-
edge, there is no study has investigated the potential impacts
of early body maturation of both girls and boys with PP on
dental maturation. Previous studies have reported a relation-
ship between tooth maturity and chronological and skeletal
age.3?3? The findings of our study showed a strong positive
correlation between dental maturation and chronological
age and skeletal age.

In a study of 101 children with idiopathic PP, it was
observed that the dental age was significantly lower than
the chronological age, and the skeletal age was significantly
higher than the chronological age.* However, Lee et al
observed that all the mandibular teeth of the central preco-
cious puberty girls were more mature than girls with normal
development.®? In our study, dental age values were found
to be higher in the PP and DP groups compared with the
chronological age, but this difference was higher in the PP
group. According to these results, we can state that the dental
maturation is faster in children with PP.

Lee et al showed a strong positive correlation between
the tooth formation stages of mandibular teeth and the
presence of PP in girls and increased skeletal age.?? Baik et al
revealed that a higher DM dental age value is associated with
higher chronological age and skeletal age, and the difference
between dental age, chronological age and skeletal age is sta-
tistically significant.® Similarly, in our study, DM dental age
values were found to be statistically significantly higher than
skeletal age values. In previous studies, the sample group
consisted of girls, but in our study, the results included both
girls and boys. According to these results, in early adolescent
children, we can say that the dental maturation is faster than
skeletal maturation. In early adolescent children, it will be

European Journal of Dentistry Vol. 15 No.3/2021 © 2021. European Journal of Dentistry.
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beneficial to pay attention to this situation at the beginning
of the orthodontic treatment.

The most common cause of DP is structural growth and
the delay in secondary characters not starting. They are typi-
cally healthy children and have shortness of age and puberty
delay according to the chronological age, but this delay is
compatible with skeletal age.3> As expected in our study,
chronological age values were found to be statistically sig-
nificantly higher than GRP skeletal age values.

To our knowledge, there are a few studies on boys with
DP, but no studies on girls with DP have been published.
However, there is a study conducted in girls with menstrual
disorders in the literature. A significant delay was observed
in skeletal maturity and pubertal growth stages in girls with
menstrual disorders.>®

Lewis and Garn and Demirjian reported that the den-
tal maturation was deviated slightly as precocious or late
in children with excessive developmental retardation, and
they claimed that the mechanisms that controlled dental
development were independent of somatic development
and/or sexual maturity.’’3® However, it has been found
that the dental age of patients with familial short stature is
delayed according to their chronological age and skeletal age.
We should note that these patients did not have a delay in
puberty time.*

Keller* studied 179 children with various endocrine and
metabolic diseases selected for the study from pediatric
patients at the Mayo Clinic over a 2-year period. Dental age was
delayed in children with the DP, by more than 1.50 standard
deviations in 14 of 18 patients and less than 1.00 standard
deviations in only one patient. The relationship between
skeletal maturation delay and dental maturation delay was
inconsistent; however, the dental lag tended to be equal to
or higher than the skeletal lag. In addition, it has been stated
that the factors other than known hormonal deficiencies may
cause a delay in dental maturation. Gaethofs et al'* compared
eight boys with DP who were older than 14 years of age
and 38 healthy boys with the DM. At the end of the study,
they reported that there were significant dental maturation
delays in boys with DP. In our study, similarly, chronological
age values were lower at a statistically significant level than
the dental age values in delayed puberty boys. However, in
the delayed puberty group, the difference detected between
chronological age and dental age was not found to be statis-
tically significant. We believe that this stems from the high
sampling number in our study and the inclusion of the girls
with delayed puberty in our study.

The effects of hormonal disorders on the stomatognathic
system need to be considered extensively in the field of pedi-
atric dental practice and research. This discovery provides
valuable information for clinical practice because child den-
tists have the opportunity to monitor and/or intervene early
in the craniofacial development of children and adolescents.
As aresult, they can also play an important role in identifying
related hormonal disorders.

In this study, because of the retrospective and cross-
sectional design, skeletal age determination could not be made
in the control group. In addition, taking wrist radiographs

from the control group could create an ethically suspicious
situation. It was quite difficult to reach the panoramic radi-
ography of individuals who had not started hormonal ther-
apy. Thus, prospective studies could not be done. This was the
limitation of this study. In addition, there are some method-
ological deficiencies in our study, since the onset of puberty
in precocious puberty is unknown and we cannot equalize
the time it has passed. In addition, our study included chil-
dren who had been diagnosed but had not started treatment.
We should note that when these patients start drug treat-
ment, individuals may be affected differently from treatments
due to differences in growth and development patterns. It is,
therefore, important to know that the results cannot be gen-
eralized for clinical practice in people who have started treat-
ment, which emphasizes the need for more clinical trials for
longitudinal evaluation of dentofacial development with full
evidence to investigate the effects of drug therapy.

Conclusion

In this descriptive study, preliminary data on dental mat-
uration in both girls and boys with precocious and delayed
puberty are shown. When gender is not considered, the
difference between chronological age and DM dental age
in the control group (in healthy children) was determined
to be -0.50 years. This difference was -1.34 in PP group
and 0.10 year in DP group. When we consider that the DM
is inclined to make calculations that are higher than the
chronological age, the results of our study made us think
that the dental development was faster in the PP group and
retarded in the DP group.

Recently, it was observed that the prevalence of preco-
cious puberty is increasing due to various environmental
factors. Based on this, the dentoalveolar development that
is faster in children with precocious puberty should not be
ignored when assessments are made. In pedodontic and
orthodontic treatment planning, this situation must be taken
into consideration in terms of timing and prognosis. On the
other hand, it was observed that the dental development was
not so retarded as somatic development in individuals with
delayed puberty. In this context, although there are no draw-
backs in the planning in individuals with DP being parallel to
healthy children, the individuals should be followed closely
in terms of malocclusion development.

Note

This study was presented in Turkish Dental Association,
23rd International Dental Congress at Istanbul Congress
Center, Istanbul, Turkey 21-24 September 2017 (Oral pre-
entation “Comparative Study of Dental Age in Precocious
and Delayed Puberty Periods in Children” by D.T., R.B., and
K.G.
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