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GIRIS

Dis hekimliginde bir cocugun iskeletsel
maturasyon seviyesini bilmek onemlidir.
iskeletsel maturasyon seviyesi ozellikle
ortodontik tedavide klinik tedavi tercihini
etkileyebilir. Fizyolojik maturasyonun bazi
indikatorleri, ozellikle puberta boyunca
biyume potansiyelini belirlemede kronolojik
yastan daha gercek¢i kaynak saglar (1).
Cinsiyet maturasyon karakterleri, kronolojik
yas, dis gelisimi, uzunluk, agirhk ve iskeletsel
gelisim buyimenin asamalarini belirlemek
icin  kullanilan  yaygin ~ maturasyon
indeksleridir (2). Iskeletsel gelisimin daha
gtivenilir bir metot oldugu gosterilmistir (3,4).
El-bilek radyograflarinin degerlendirilmesinin
iskeletsel gelisimi belirlemede en tatmin edici
yol oldugu ispatlanmistir (5,6). iskeletsel
gelisimin degerlendirilmesi icin Greulich ve
Pyle (7), Eklof and Ringertz (8), ve Tanner ve
ark. (9) gibi bircok metot gelistirilmistir.
Maturasyonun degerlendirilmesi igin bircok
kemik merkezinin olmasi ve uygulamanin
kolay olmasi gibi avantajlari oldugu igin
iskeletsel gelisimi degerlendirmede en yaygin
kullanilan metot Grelich ve Pyle atlasidir (7).
Bircok rapor (3,4,11-13) Greulich ve Pyle
metodunun  kendi  poptlasyonlarindaki
uygulanabilirligini arastirmis ve baskin etnik
koken, iklim, cevre, sosyo ekonomik seviye,
kentlesme ve irksal varyasyonlardan dolayi
ayni Ulke icinde cografik bolgeler veya
sehirler arasinda farkhliklar gosterdigini tespit
etmistir  (3,14). Bununla birlikte bu
calismalarin buytk bir kismi farkli iskeletsel
malokluzyonlarin  kemik maturasyonuna
etkisini dikkate almadan genel populasyon
tzerinde gerceklestirilmistir. Bu nedenle
farkli  iskeletsel  malokluzyona sahip
bireylerde bu metodun uygulanabilirligi
hakkinda cok az sey bilinmektedir.

Bu calismanin arka plani farkl sagital
yondeki iskeletsel malokluzyonlarin kemik
yasini etkileyebilecegidir. Bu nedenle bu
calismanin amaci sagital yondeki farkli
iskeletsel malokluzyonlu ve malokluzyonsuz
hastalarin  kemik vyasi degerlendirmesini
karsilastirmak idi.

BIREYLER ve YONTEM

Gruplar icin 6rneklem bayuklaga 0,05 lik
onemlilik duzeyinde ve iskeletsel gruplar
arasinda klinik olarak anlamli degisimin 0,50

Celikoglu, Kilkis, Bayram, Nur

INTRODUCTION

In dentistry, knowing a child’s physiological
maturity level is very important. Maturity level
can influence the clinical management,
especially for orthodontic treatment. Some
indicators of physiological maturity provide a
more reliable basis than chronologic age (CA)
for assessing the growth potential, especially
during puberty (1). Sexual maturation
characteristics, CA, dental development,
height, weight, and skeletal development are
common maturational indexes that have been
used to identify stages of growth (2). It was
shown that the skeletal development was the
most reliable method (3,4).

Assessment of a hand-wrist radiograph
has proven to be the most satisfactory way to
determine skeletal development (5,6). For the
evaluation of skeletal development, many
methods have been developed such as those
of Greulich and Pyle (7), Ekl6f and Ringertz
(8), and Tanner et al (9) The method most
widely used for skeletal development
determination is the reference atlas Greulich
and Pyle (GP), since it has the advantages of
simplicity and availability of multiple
ossification centers for the evaluation of
maturity (7,10).

Several reports (3,4,11-13) investigated
the applicability of the GP method in their
populations and demonstrated differences
between geographical areas or cities within
the same country because of predominant
ethnic origin, climate, nutrition,
socioeconomic level, and urbanization, as
well as racial variations (3,14). However,
most of those studies have been performed
exclusively in the general population, not
considering the effects of different skeletal
malocclusions on skeletal maturity. Thus,
little is known about the applicability of this
method in subjects with different skeletal
malocclusions of the jaws.

The background of the present study was
that different sagittal skeletal malocclusions
of the jaws might affect the skeletal age (SA).
The aim of this report was, therefore, to
compare the SA assessment of the patients
with and without different sagittal skeletal
malocclusions of the jaws.
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+ 0,55 yil olarak belirlendigi % 80’lik guicte
hesaplandi. Power analizi her bir gruptan ve
cinsiyetten 20 hastanin gerekli oldugunu
tespit etti. Bu yilzden, retrospektif
calismamizin drneklem buytklagi ortodonti
klinigimize basvurmus 120 rastgele secilmis
hastadan (ortalama yaslari 12,00+1,10 yil,
9,2 ile 15,7 wyil arasinda degisiklik
gostermekteydi) olusmaktaydi. Hastalar
asagidaki kriterlere gore secildi: Turk
ebeveynlere sahip Tirk birey olmasi, daha
onceden ortodontik tedavi gormemis olmasi,
travma ve vya vyaralanma hikayesinin
olmamasi, kronik ve ya siddetli hastalik
hikayesine sahip olmayan fiziksel ve mental
olarak saglikli hastalar olmasi, benzer
sosyoekonomik diizeye sahip ayni cografik
alanda yasayan hastalar olmasi ve
sefalometrik degerlere gore farkli sagital
iskeletsel malokluzyona ve normal vertikal
iliskiye (SN-MP acisi, 32,0+5,0°) sahip
hastalar olmasi. Fonksiyonel sinif 1l ve sinif Il
malokluzyona sahip hastalar calismaya dahil
edilmedi. Tim hastalarin lateral
sefalogramlart  ve  sol el-bileklerinin
konvansiyonel rontgenleri mevcuttu.  Etik
kurul raporu bu retrospektif calisma icin
gerekli degildi.

Lateral sefalogramlar cizildi ve maksilla
ve mandibulanin antero-posterior iskeletsel
iliskisi ANB aci degerleri kullanilarak
iskeletsel Sinif 1, Sinif 1l ve Sinif Il olarak
siniflandirtldi (Sinif I: 0° < ANB < 4° arasinda;
Simif 1l: ANB > 4°; Sinif Ill: ANB < 0°).
iskeletsel ~ Sinif 1l hastalar maksiller
protriizyon ve/veya mandibuler retriizyon (40
hasta, ortalama yas 12,01+0,86 yil) ve Sinif
Il hastalar mandibular prognatizm ve/veya
maksiller retriizyon (40 hasta, ortalama yas
11,75+1,39 yil) ile karakterizeydi. Sinif 1
gruptaki hastalar herhangi bir sagital
iskeletsel malokluzyon ile karakterize degildi
(mindr caprasiklik veya diestema) (40 hasta,
ortalama yas 12,25+0,95 yil).

Sol el-bilegin konvansiyonel rontgenleri
GP atlasi  kullanilarak karsilastirildi  ve
cocugun kronolojik yasi ve iskeletsel
malokluzyonu hakkinda herhangi bir bilgiye
sahip olmayan bir uzman tarafindan (MC) en
yakin resimdeki yas kemik yasi olarak kabul
edildi. Eger filmdeki iskeletsel yas iki resmin
yaslari arasinda, ancak her bir resimle
uyumlu degil ise iki resmin ortalama yaslari

Turkish Journal of Orthodontics 2012;25:21-30

SUBJECTS and METHODS

The sample size for the groups was
calculated based on a significance level of
0.05 and a power of 80 per cent to detect a
clinically meaningful difference of 0.50 =
0.55 years among the skeletal groups. The
power analysis showed that 20 patients in
each group and gender were required. And
thus the sample of this retrospective study
comprised 120 randomly selected patients
(mean age 12.00+1.10, ranged from 9.2 to
15.7 years) referred to our orthodontic clinic.
Subjects were selected according to the
following criteria: Turkish with Turkish
grandparents, no previous orthodontic
treatment and history of trauma or injury,
physically and mentally healthy subjects with
no past history of chronic or severe illnesses,
subjects living in the same geographic area
with the same social-economic status and
subjects with different sagittal skeletal
malocclusions and with normal vertical
relationship (15) (SN-MP angle, 32° + 5°)
based on cephalometric values. The subjects
with functional Class Il and Il malocclusions
were not included to the study. For all
patients, the lateral cephalograms and the
conventional roentgenograms of left hands
and wrists were available. Approval from the
ethics committee was not required for this
retrospective study.

The lateral cephalograms were traced,
and  the
relationship of the maxilla and mandible was

anterior—posterior  skeletal
classified as skeletal Class I, Il, and Ill using
the value for the ANB angle (Class I: ANB
angle between 0° and 4°; Class Il: ANB > 4°;
Class Ill: ANB < 0°). Skeletal Class Il subjects
were characterized with maxillary protrusion
andG or mandibular retrusion (40 patients,
mean age 12.01+0.86 years), and Class llI
subjects with mandibular prognathism and/or
maxillary retrusion (40 patients, mean age
11.75+1.39 years). The subjects in the Class |
group were not characterized with any of the
sagittal skeletal malocclusions (with minor
crowding or spacing) (40 patients, mean age
12.25+0.95 years).

The conventional roentgenograms of left
hands and wrists were compared by using the
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kabul edildi. Kronolojik yas her ikisi de
ondalik yasa cevrildikten sonra radyograf
cekildigi tarihten dogum tarihi cikarilarak
hesaplandi. Tum degerlendirmeler
goruntinin kontrastini arttirmak amaciyla
negatoskop ile karanlik odada gercek-
lestirildi. Gozlemcinin 6nyargili davranma-
sindan  kacinmak icin  sol el-bilegin
konvansiyonel filmleri numara ile kodlandi ve
boylece gozlemci cocugun cinsiyeti ve
iskeletsel malokluzyonuna karsi korlendi.

istatistiksel Analiz

Verilerin normal dagilima uygunlugunu
test etmek amaciyla Kolmogorov-Smirnov
testi uygulandi. Normal dagilima uygunlugu
tespit edildikten sonra analiz igin parametrik
testler kullanildi. Tanimlayici istatistikler hem
erkekler hem de kizlar icin kemik yasi ve
kronolojik yasin ortalamalari ve standart
sapmalari hesaplanarak elde edildi. iskeletsel
siniflari aralarinda karsilastirmak amaciyla
her iki cinsiyet icin tek yonli ANOVA testi
uygulandi. ANOVA test sonuglari anlamli
oldugunda, bireysel farkliliklari belirlemek
amaciyla Tukey post hoc testi kullanildi. Her
bir iskeletsel grupta hastalarin kemik yasi ve
kronolojik yas arasindaki ortalama farkhliklar
paired t-testi araciligiyla test edildi. Ek olarak,
Student t-testi cinsiyetler arasindaki ortalama
farkhliklarr karsilastirmak icin kullanildi. Tam
istatistiksel analizler SPSS paket programi
kullanilarak yapildi (SPSS for Windows 98,
version 10.0, SPSS Inc, Chicago, Ill). P degeri
<0,05 oldugunda istatistiksel olarak anlamli
kabul edildi.

Noktalarin belirlenmesi ve olctimler ile
iliskili hatalari belirlemek icin 20 radyografi
rastgele secildi. Noktalarin tespiti, cizim ve
Olcim gibi tim islemler ayni uzman
tarafindan (MC) 6 hafta sonra tekrarlandi.
Gozlemci ici korelasyon katsayilari 6l¢tim-
lerin guvenilirligini degerlendirmek icin
Houston tarafindan tarif edildigi gibi yapildi
(16). Ayrica, ayni uzman 20 erkek ve 20
kizdan rastgele secilmis el bilek filmlerini ilk
degerlendirmeden 6 hafta sonra tekrardan
degerlendirdi. intra-observer giivenirligin test
edilmesi paired t-testi ile yapildi.

BULGULAR
Olctimlerin giivenilirlik katsayisi (ANB
agisl) tim parametreler icin 0,90 nin

Celikoglu, Kilkis, Bayram, Nur

atlas of GP and the age of the closest picture
was taken as SA of the film by one operator
(MC) separately without any knowledge
about the children’s CAs and skeletal
malocclusion. If the SA of the film was
between the ages of two pictures, but not
appropriate to each picture, the average ages
of two pictures were accepted. CA was
calculated by subtracting the date of the
radiograph from the date of birth after having
converted both to a decimal age. All
assessments were performed in a darkened
room with a radiographic illuminator to
ensure contrast enhancement of the images.
To avoid observer bias, each conventional
roentgenogram of left hands and wrists was
coded with a number and thus the observer
was blinded for the gender and skeletal
malocclusion of the child.

Statistical Analyses

Kolmogorov-Smirnov test was performed
to test the normality of the data. Parametric
tests were used for the analyses since it
showed normal distribution. Descriptive
statistics were obtained for both males and
females by calculating the means and
standard deviations of the SA and CA. The
comparisons among the skeletal classes were
done by means of the one-way ANOVA test
for both genders. When ANOVA test results
were significant, Tukey post hoc test was used
to determine the individual differences. The
mean differences between the SA and CA of
the subjects in each skeletal group were
tested by means of paired t-test. In addition,
Student t-test was used to compare the mean
differences between the genders. All
statistical analyses were performed using the
SPSS software package program (SPSS for
Windows 98, version 10.0, SPSS Inc,
Chicago, Ill). A p value of <0.05 was
considered statistically significant.

To determine the errors associated with
digitizing and measurements, 20 radiographs
were selected randomly. All procedures such
as landmark identification, tracing, and
measurement were repeated 6 weeks later by
the same operator (MC). Intra-class
correlation coefficients were performed to
assess the reliability of the measurements as

Tirk Ortodonti Dergisi 2012;25:21-30
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tzerindeydi. Ayrica paired t-testinin sonuglari
kemik yasinin gozlemci ici guvenilirliginin
tekrarlanabilirliginin iki okuma arasinda
istatistiksel olarak anlamli farklilik olmadigini
gostererek iyi oldugunu ortaya cikarmaktadir
(p > 0,05).

Hem erkekler hem kizlar icin iskeletsel
malokluzyonlara gore hastalarin ortalama
kronolojik yas ve kemik yaslar Tablo 1’de
verilmistir. Farkli iskeletsel malokluzyon
paternine  sahip  hastalarin  ortalama
kronolojik yaslarinin karsilastirmasi her iki
cinsiyet icin de (g iskeletsel simif arasinda
kronolojik vyasin dagiliminda istatistiksel
olarak o6nemli bir farkliligin olmadigini
gostermekteydi (p>0,05). Kizlar ve erkekler
icin ortalama kronolojik yas ve kemik vyasi
arasindaki farkhhklar sirasiyla 0,42+ 0,84 ve
-0,08+0,76 yil idi. Kizlar icin toplam farklilik
istatistiksel olarak anlamliydi (p=0,000). Sinif
[, Sinif Il ve Simif 1l malokluzyona sahip
kizlarda ortalama kemik yasi ortalama
kronolojik yastan sirasiyla 0,43, 0,22 ve 0,61
yil daha ileriydi (P=0,051, P=0,228 ve
P=0,003). Sinif I, Sinif 1l ve Simif Il
malokluzyona sahip erkeklerde kronolojik
yas ve kemik vyasi arasindaki ortalama
farkhliklar sirasiyla -0,14, -0,35 ve 0,24 yil
idi(P=0,502, P=0,028 ve P=0,088). Cinsiyeti
ve iskeletsel sinifi ne olursa olsun tim

described by Houston (16). Besides, the same
operator reevaluated randomly selected
hand-wrist from 20 males and 20 females 6
weeks after the first examination. Statistical
analyses in order to test the reproducibility of
the intra-reliability were performed by means
of paired t-test for evaluating the null
hypothesis that the mean difference score

was equal to zero.

RESULTS

The coefficients of reliability of the
measurements (ANB angle) were above 0.90
for all parameters. Additionally, the results of
t-test showed that the
reproducibility of the intra-reliability of the

the paired
SA was good showing no statistically
significant differences between the two
readings (p>0.05).

Mean CA and SA of the patients
according to skeletal malocclusions for both
males and females are given in Table I.
Comparison of the mean CA in patients with
different
showed that there were no statistically

skeletal malocclusion patterns
significant differences in the distribution of
the CA among three skeletal classes for both
genders (p>0.05). The differences between
the mean CA and SA for females and males

Cinsiyet/ Grup / N Kronolojik Yas / Kemik Yasi/ E;i'?rlclaean Py po
Gender Group Chronological Age Skeletal Age Difference

Class | 20 11.97% 1.21 12.39+1.69 0.43x 0.91 0.051
Kizlar/ Class Il 20 11.64z 0.74 11.86:1.19  0.22+ 0.79  0.228 ( 5g4
Females  Glass 11l 20 11.66x1.27 12.27+1.55 0.61+ 0.82  0.003

Total 60 11.76+1.09 12.17+ 1.49 0.42+ 0.84 0.000

Class | 20 12.5410.46 12.39+ 1.03 -0.14x 0.91 0.502
Erkekler/  Class Il 20 12.37+0.84 12.03+ 0.73 -0.35+ 0.65 0.028  jgq
Males Class Il 20 11.83x1.52 12.07+ 1.25 0.24x 0.59 0.088

Total 60 12.25+1.06 12.16+ 1.02 -0.08+0.76 0.409
Toplam/ 12

12.00+ 1.10 12.17+ 1.27 0.17+ 0.84 0.030

Total 0

P1: Results of the paired-t test comparing the difference between chronological and

skeletal ages.

P2: Results of the one-way ANOVA test comparing the chronological age among the

skeletal groups for males and females.

P1: Kronolojik ve iskelet yaglari arasindaki farklarin kargilastirildigi paired- t testi

sonuglari

P2: Erkekler ve kizlar igin iskeletsel gruplar arasindaki kronolojik yaglarin kargilastirildigi

tek yénla ANOVA testinin sonuglari

Turkish Journal of Orthodontics 2012;25:21-30

Tablo I Kizlar ve erkeklerde
Iskeletsel siniflar arasindaki
farklar1 gosteren tanimlayici

veri ve istatistiksel analizler.

Table I. Descriptive data and
statistical analyses showing
the differences among skeletal

Classes for females and males.
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Tablo II. Farkli iskeletsel
alokluzyon paternine sahip
hastalarin ortalama
farkliliklarinin istatistiksel

olarak karsilastirilmasi.

Table II. Statistical
comparison of the mean

differences in patients with

different skeletal malocclusion

26

patterns.

hastalarin kemik yasi 0,17+ 0,84 yil artmis idi
(p=0,030).

Tablo II farkli iskeletsel malokluzyon
paternine  sahip  hastalarin  ortalama
farkliliklarinin karsilastirmasini
gostermektedir. istatistiksel testlerin sonuclar
Siif 11 (-0,35+0,65 yil) ve Sinif 11l (0,24+0,59
yil) malokluzyona sahip erkeklerde ortalama
farkliliklarin
oldugunu gostermistir. Ancak kizlar igin
anlamli farklihk yoktu.

Tablo Il her bir iskeletsel malokluzyonda
cinsiyetler arasindaki kronolojik yas ve

istatistiksel olarak anlamh

ortalama  farkhiliklarin  karsilastirmasini
gostermektedir.  Simif | ve Sif Il
malokluzyonlar icin istatistiksel olarak

anlamli farkhiliklar tespit edilmemis olmasina
ragmen (sirasiyla p=0,058 ve p=0,111), Sinif
Il malokluzyona sahip kizlarda kemik yasi
0,22+0,79 yil daha ileriydi ve erkeklerde
0,35+0,65 yil daha gecikmisti. Cinsiyetler
arasindaki bu farkhlik Sinif Il malokluzyonda
istatistiksel olarak anlamliydi (p=0,018).
iskeletsel malokluzyon ne olursa olsun
erkekler icin kemik vyasi 0,08+0,76 vyil
gecikmis iken kizlarda 0,42+0,84 yil daha
ileriydi (p=0,001). Buna ek olarak, Sinif Il
malokluzyona sahip hastalarda cinsiyetler
arasinda kronolojik vyaslar icin istatistiksel
olarak anlamli farkliliklar
(p=0,006). iskeletsel

bakilmaksizin,  kizlar  ve
kronolojik yas sirasiyla 11,76+1,00 yil ve
12,25+1,06 yil idi (p=0,001). Sekil 1 ve 2
sirastyla farkli iskeletsel malokluzyona sahip
kizlar ve erkekler i¢in kemik yasina karsi

bulunmustur
malokluzyona
erkeklerde

Celikoglu, Kilkis, Bayram, Nur

were 0.42+ 0.84 and -0.08+0.76 years,
respectively. The total difference for females
was statistically significant (p=0.000). Mean
SA for females with Class I, 1l, and Il
malocclusions were advanced 0.43, 0.22,
and 0.61 years than mean CAs, respectively
(P=0.051, P=0.228, and P=0.003). The mean
difference between CA and SA for males with
Class I, Il, and Il malocclusions were -0.14, -
0.35, and 0.24 years, respectively (P=0.502,
P=0.028, and P=0.088). Regardless of the
genders and skeletal classes, the SA of the
total sample was advanced for 0.17x 0.84
years (p=0.030).

Table Il shows the comparison of the
mean differences in patients with different
skeletal malocclusion patterns. Results of the

statistical tests showed that the mean
differences for males with Class I (-
0.35+0.65) and Class Il (0.24+0.59)

malocclusions was statistically significant.
However, there was no significant difference
for females.

Table 11l shows the comparison of the CA
and mean differences between genders in
each skeletal malocclusion. Although no
statistically significant differences for Class |
and Class Il malocclusions were found
(p=0.058 and p=0.111, respectively), SA of
the females with Class Il malocclusion was
advanced for 0.22+0.79 years and males
were delayed for 0.35+0.65 years. This
difference between genders with Class Il
malocclusion was statistically significant

kronolojik  yasin sacihm grafigini (p=0.018). Regardless of the skeletal
gostermektedir. malocclusions, the SA of females was
Gondar! Classes N PSRN o Beviation P A TR ST T
Class| 20 0.43 0.91
Kizlar /| Class 1l 20 0.22 0.79 0.349 0.444  0.489 0.148
Class Il 20 0.61 0.82
Class| 20 -0.14 0.91
Erkekler / Class 1l 20 -0.35 0.65 0.044 0.38  0.107 0.014
Class Ill 20 0.24 0.59

Tirk Ortodonti Dergisi 2012;25:21-30
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L . Ortalama
Cinsiyet/ Kronolojik Yag/
Gender N Chronological Age P E?frfker/ewggn P
Class | Males 20 12.540.46 oo 014001
ass .057 .05
Females 20 11.97x1.21 0.43+0.91
Class || Males 20 12.37x0.84 0.006 -0.35+0.65 0.018
ass ) )
Females 20 11.64+0.74 0.22+0.79
Clacs | Males 20 11.83£1.52 0703 024089
ass ) )
Females 20 11.66+1.27 0.61+0.82
rotal Males 60 12.25%1.06 ora 008076
ota . .
Females 60 11.76%1.00 0.42:+0.84
TARTISMA advanced for 0.42+0.84 years, while it was
Servikal ve high-pull headgear ve vyiiz delayed for 0.08+0.76 years for males

maskelerine ek olarak aktivator, jasper
jumper, herbst, frankel, bionator ve twin blok
gibi ortodontik apareylerin yalnizca biytime
kapasitesine sahip hastalarda beklenen etkiyi
gosterecek olmasindan dolayr cocuklarin
gelisim duzeylerinin  belirlenmesi  cok
onemlidir. Buna ek olarak iskeletsel gelisimin
analizi ayni zamanda yapisal biytme geriligi
ve biiylime hormonu yetersizligi gibi biiyiime
rahatsizliklarina ve hipotirodizm, konjenital
adrenal hiperplazi ve vaktinden 6nce gelisen
puberta gibi endokrinilojik hastaliklara sahip
cocuklarin takibinde tedavi
zamanlamasinin degerlendirilmesinde
onemli bir metottur (17,18).

El-bilek radyograflari, kronolojik yasin
pubertal tahmininde
glivenilmez oldugu tespit edildiginden beri,
cocuklarin  kemik  yasi  duzeylerinin
belirlenmesinde klasik olarak
kullanilmaktadir El-bilek  kemik
analizinin bircok calisma
tarafindan dogrulanmistir (7, 12,19-21).
Greulich ve Pyle (7) radyograflarin yardimr ile

ve
atilm

Zamaninin

(12).
guvenilirligi

CLASS 1T

(p=0.001). In addition, statistically significant
differences for CA were found between
with  Class I
malocclusions (p=0.006). Regardless of the

genders in  patients
skeletal malocclusions, the CA of females and
males were 11.76x£1.00 and 12.25+1.06
years, respectively (p=0.001). Figures 1 and 2
show the scatter plots of SA versus CA for
females and males with different skeletal
malocclusions, respectively.

DISCUSSION
orthodontic  appliances, e,
herbst, frankel,

bionator, and twin block, as well as cervical

Since
activator, jasper jumper,

and high-pull headgears and protraction
facemasks, will have the desired affect only in
patients with growth capability, determining
the level of a child’s maturation is very
important. In addition, the assessment of
skeletal maturity is also an important method
in the evaluation, follow up and the timing of
therapy of children with growth disorders
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Tablo III. Cinsiyetler
arasindaki farklar1 gosteren
tanimlayic1 veri ve istatistiksel

analizler.

Table III. Descriptive data and
statistical analyses showing
the differences between

genders.

Sekil 1. Farkl iskeletsel
malokluzyona sahip kizlarda
kemik yasina karg1 kronolojik
yasin sacilm grafigi (A: Class
I, B: Class II, C: Class III).

Figure 1. The scatter plot of
skeletal age versus
chronological age for females
with different skeletal
malocclusions (A: Class I, B:
Class II, C: Class III).
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Sekil 2. Farkli iskeletsel

malokluzyona sahip

erkeklerde kemik yasina kars:

kronolojik yagin sagilim

grafigi (A: Class I, B: Class 1I,

Figure 2. The scatter plot of

C: Class III).

skeletal age versus

chronological age for males

with different skeletal

malocclusions (A: Class I, B:

28

Class II, C: Class III).
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A
el ve bilek kemiklerinin kemiklesme

diizenlerini kesin bir sekilde bildirmistir ve
halen kemik yasinin saptanmasi igin el
kemiklesmesinin analizinde en gecerli yayin
olarak kabul edilmektedir. Bir ¢cok arastirmaci
(1,10,22) GP metodunun kendi
popiilasyonlarindaki uygulanabilirligini
arastirmis ve her bir hastanin gelisiminin
genetik, irk, beslenme, ikim, hormonsal ve
faktorlerden etkilenebilecegini
olmalarina ragmen

cevresel
gostermis ingilizce
literatiirde kemik yasinin tayini tizerine farkl
iskeletsel malokluzyonlarin etkileri hakkinda
herhangi bir yayinlanmis yayin
bulunamamisti. Bu agidan bu calisma ilk
olacaktir.

Van Rijn ve ark. (13) 5 ila 19 wil
arasindaki yas gruplarinda GP metodunun
kullanilabilirligini  degerlendirmisler  ve
beyaz irkinin  cocuklarinda ve
genclerinde kizlarda 1,7 ayhk gecikme ve
erkekler icin 3,3 aylik bir gecikme ile kemik
yasi ve kronolojik yas arasinda anlamli bir
korelasyon oldugunu bildirmislerdir. Bunun
sonucu olarak GP atlas metodunun Alman
cocuklari ve genclerinde gecerli oldugunu
ileri surmuslerdir. Kog ve ark. (3) tarafindan
yayinlanan Tark
cocuklarinin pubertal gelisim stresince GP
standartlarinin  koken aldigi  Amerikan
cocuklarindan farkli bir iskeletsel gelisim
ritmine sahip olabilecegini ortaya koymustur.
GP atlasinin Tirk cocuklarinda timiuyle
gecerli olmadigini ancak bazi
modifikasyonlar ile  kullanilabilecegini
bildirmislerdir. Shaikh ve ark. tarafindan
yayinlanan Pakistandaki calisma 8 ila 15
yaslarindaki erkeklerin ve 8 ila 13
vaslarindaki kizlarin ortalama kemik yaslari
sirastyla GP standartlarindan 1 yil ve 0,5 yil

Alman

calismanin  sonuglari

v
12,0
Chronological Age

B
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14.0 o oo oo
o
H
'?:: o
£120 °
1
@ )
10.0 oo
T T T T
140 100 120 140
Chronological Age

such as constitutional growth retardation and

growth hormone deficiency, and
endocrinological  diseases  such  as
hypothyroidism, congenital adrenal

hyperplasia and precocious puberty (17,18).
The hand-wrist radiograph has been used
classically to determine the level of a child’s
SA assessment since CA is unreliable in the
prediction of the pubertal spurt (12). The
validity of the hand-wrist bone analysis has
been confirmed by numerous studies
(7,12,19-21). Greulich and Pyle (7), with the
aid of radiographs, reported a precise
sequence of hand and wrist bone ossification
and it has so far remained the most
authoritative publication for the analysis of
establishing  SA.
Although many authors (1,10,22) investigated
the applicability of the GP method in their

populations and showed that each patient’s

hand ossification for

development could be affected by genetics,

race, nutrition, climate, hormonal and
environmental factors, we could not find any
report published about the effects of the
on SA

assessment in scientific literature written in

different skeletal malocclusions
English. In this respect, this will be the first
study.

Van Rijn et al (13) examined the use of the
GP atlas method in age groups of 5 to 19 year
olds,
correlation between SA and CA, 1.7 months

and they reported a significant
delayed in females and 3.3 months delayed
for males in Dutch Caucasian children and
adolescents. Thus, they suggested that the GP
atlas method was applicable in Dutch
children and adolescence. The results of the

study published by Koc et al (3) suggested

Tirk Ortodonti Dergisi 2012;25:21-30
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Farkli iskeletsel malokliizyonlarda iskeletsel kemik yasi

Skeletal age in different skeletal malocclusions

geri oldugunu bildirmistir. Ancak biz kizlarda
iskeletsel olarak 0,42+0,84 yil ileri (p<0,001)
ve erkeklerde iskeletsel olarak 0,08+0,76 yil
gecikmis (p>0,05) olarak bulduk. Bizim
bulgularimiz ve diger calismalarin bulgulari
arasindaki farkhliklar irk, genetik ve cevresel
faktorler ve onlarin etkileri yoluyla
aciklanabilir. Ancak, bizim bulgularimiz ve
diger klinisyenlerin bulgular arasinda
degersel bir karsilastirma yapmak zordur.

Bu calisma Sinif Il malokluzyona sahip
kizlar  (0,61+0,82 vyil) ve Sif I
malokluzyona sahip erkekler (-0,35+0,65 yil)
icin kemik yasi ve kronolojik yas arasinda
anlamh farkhihk oldugunu gostermektedir.
Buna ek olarak iskeletsel siniflar arasindaki
ortalama farkliliklarin karsilastirmasi erkek
hastalardaki kemik yasinin Sinif 1l grubu igin
- 0,35+0,65 yil ileriyken Sinif Il grubu igin
0,24+0,59 yil gecikmis  oldugunu
gostermekteydi. Bu farklilik Student t-testi
uygulandiginda istatistiksel olarak anlamli
bulundu. Bu calismada sonuclari
etkileyebilecek faktorleri ortadan kaldirmak
ve kemik vyasinin analizi Gzerine farkl
iskeletsel malokluzyonlarin  etkilerini
gorebilmek icin ayni etnik kokene sahip,
benzer sosyoekonomik diizeye ve iklim
kosullarina sahip ayni cografik alanda
yasayan hastalar arasindan veriler rastgele
olarak secildi. Diger taraftan bu calisma bazi
limitasyonlara sahipti. Ortalama olarak kizlar
ve erkekler arasinda 6 aylik ortalama
kronolojik yas farki vardi. Bunun yaninda
orneklemin 9,2 yildan 15,7 yila kadar olan
genis yas arahigi hata olusturabilir.
Limitasyonlarina ragmen bu calisma pilot
calisma olarak yorumlanabilir ve gelecekteki
calismalar icin temel olarak kullanilabilir.

SONUC

Bu calisma farkli iskeletsel malokluzyona
sahip hastalarin iskeletsel malokluzyona
sahip olmayan c¢ocuklardan farkli bir
iskeletsel ~ maturasyon  ritmine  sahip
olabilecegini  dogrulamaktadir. ~ Bizim
bulgularimiza gore Sinif 1l iskeletsel
malokluzyona sahip cocuklarin tedavi
zamanlari diger anomalilerden daha erken
yasta baslayabilir.

Turkish Journal of Orthodontics 2012;25:21-30

that Turkish boys may have a different tempo
of skeletal maturation during pubertal
development from that of American children
which GP standards were derived. They
stated that the GP atlas was not completely
applicable to Turkish boys but can be used
with some modification. In the Pakistani
study by Shaikh et al (23), the mean SA of
males from 8 to 15 years and females from 8
to 13years were 1 year and 0.5 years retarded
than the GP standards, respectively. However,
we found that the females were skeletally
0.42+ 0.84 years advanced (p<0.001) and
males were skeletally 0.08+0.76 years
delayed (p>0.05). These differences between
our findings and the other reports’ findings
might be explained by racial, genetic and
environmental factors and their effects.
However, it is difficult to make a valuable
comparison between our findings and
findings of other clinicians.

This study demonstrated significant
differences between SA and CA for females
with Class 11l malocclusion (0.61+0.82 years)
and males with Class Il malocclusion (-
0.35+0.65 vyears). In addition, the
comparison of the mean differences among
the skeletal classes indicated that SA of the
male patients was delayed 0.24+0.59 years
for Class Ill group while it was advanced -
0.35+0.65 vyears for Class Il group. This
difference was found to be statistically
significant when student t test was
performed. In this study, we randomly
selected the data of the patients with the
same ethnicity, living in the same geographic
area with the same social-economic status
and climate to eliminate those factors that
might affect the results and to see the effects
of different skeletal malocclusions on SA
assessment. On the other hand, this study has
some limitations. On the average, there is a 6
month mean CA difference between the
males and females. Furthermore, the wide
age range of the study sample from 9.2 to
15.7 years could introduce error. Despite the
limitations, this study could be interpreted as
a pilot study and used as a springboard for
future studies.
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CONCLUSION
This study confirmed that the patients

with different skeletal malocclusions may

have a different rhythm of skeletal maturation

from that of children without skeletal

malocclusions. According to our findings,

treatment time of the children with Class Ill

skeletal malocclusion may be started in

earlier ages than the other anomalies.
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