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Anadolu Tirk bireylerindeki iskeletsel degisimler
Skeletal changes in Turkish Anatolian subjects

GiRis

Farkli etnik ve irksal gruplarin sefalometrik
normlart bircok calismada saptanmistir. Bir-
cok arastirmaci etnik ve irksal gruplar arasin-
da anlamli farkhliklar oldugu sonucuna var-
mistir. Bu nedenle cesitli sefalometrik stan-
dartlar gelistirilmistir (1-4). Tim bu calismalar
bir grubun normal élctimlerinin, diger irk ya
da etnik gruplar icin normal kabul edilemeye-
cegini gostermistir. Farkl irksal gruplar kendi
karakteristiklerine gore tedavi edilmelidir (5).

Uyumlu yiiz estetigi ve uygun fonksiyonel
okliizyon, uzun zamandir ortodontik tedavi-
lerin en 6nemli hedefleri olarak kabul edil-
mistir (6,7). Bu hedeflere ulasmak icin; nor-
mal kraniofasial biiytime bilgisi ve ortodontik
tedavinin sert ve yumusak doku profilindeki
etkilerinin bilinmesi gerekmektedir (6). Ayri-
ca gesitli etnik ve yas gruplarindaki yetiskin-
lerin normal dentofasial yapilarinin bilinme-
si, klinik tedavi planlanmasinda ve arastirma-
larda 6nemlidir.

Ergenlik donemindeki ortodontik tedavile-
rin dnemli bir amaci, iskeletsel uyumsuzlugu
olan hastalarda, biytume avantajini kullan-
maktir. Biytiyen kraniofasial yapilarin etkili
yonlendirilmesiyle tstin nitelikli sonuglar el-
de edilebilir. Bu nedenle, ortodontistler 6zel-
likle maksilla ve mandibuladaki kraniofasial
yapilarin gesitli komponentlerindeki degisik-
likleri tespit etmeye calismislardir (8).

Longitudinal veriler, yiz gelisiminin de-
tayli calismalariyla ilgilenen ortodontistler
icin oldukga onemlidir. Belli bir yas grubun-
daki bireylerden elde edilen normal sefalo-
metrik standartlarin, farkli bir yas grubundaki
bireylerde tani icin kullaniimasi, hem tani
hem de tedavi planlamasini olumsuz yonde
etkileyebilir (9).

Bircok calisma (7,10-12), irkin kraniofasial
biytumedeki roltint gostermistir. Biytiime ve
gelisim avantajini kullanmak isteyen orto-
dontistler kendi irklarinin biytime ve gelisim
bicimini ve miktarlarini bilmelidirler. Bu ne-
denle, bu calismada, ortodontik tanida siklik-
la kullanilan bazi 6lgtimleri kullanarak, Ana-
dolu Tirk bireylerinin maksilla ve mandibu-
lalarindaki biytime degisikliklerini tespit
edilmesi amacglanmistir.
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INTRODUCTION

Cephalometric norms for different ethnic
and racial groups have been established in
many studies. Most investigators have conclu-
ded that there are significant differences bet-
ween ethnic and racial groups, and thus many
cephalometric standards have been develo-
ped (1-4). All these studies indicated that nor-
mal measurements for one group should not
be considered normal for other races or ethnic
groups. Different racial groups must be treated
according to their own characteristics (5).

Harmonious facial esthetics and optimal
functional occlusion have long been recogni-
zed as the most important goals of orthodon-
tic treatment (6,7). To accomplish these go-
als, a knowledge of normal craniofacial
growth and the effects of orthodontic treat-
ment on the soft and hard tissue profile is es-
sential (6). Knowledge of the normal dentofa-
cial patterns of adults in various ethnic and
age groups is also important for clinical treat-
ment planning and research.

An important objective of orthodontic tre-
atment during adolescence is to take advan-
tage of growth in patients with skeletal dis-
crepancies. Through effective management
of the growing craniofacial complex, superi-
or results can be achieved. Therefore, ortho-
dontists are generally interested in defining
the changes in the various components of the
craniofacial structures, especially in the ma-
xilla and mandible (8).

Longitudinal data is of great value to ortho-
dontists who are interested in the detailed
study of facial growth. The use of normative
cephalometric standards obtained for subjects
of one age group when making a diagnosis of
individuals who might be of a completely dif-
ferent age group could adversely influence
both the diagnosis and the treatment plan (9).

Many studies (7,10-12) showed the effecti-
veness of race on craniofacial growth. Ortho-
dontists who want to use the advantage of
growth and development should know
growth and development patterns and amo-
unts of their own races. Thus in this study, we
aimed to detect the growth changes in the
maxilla and mandible of Turkish Anatolian
subjects by using frequently analyzed measu-
rements in orthodontic diagnosis.




Tablo 1: T1, T2, T3
donemindeki 6rneklerin yas

aralig: ve standart sapmalari.
Table 1: Age range and

standart deviations of

subjects in T1, T2, T3 stage.
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BIREYLER ve YONTEM

Veriler Dicle Universitesi arsivindeki late-
ral sefalometrik serilerden elde edildi. Calis-
mamiza; daha 6nce ortodontik tedavi gorme-
mis, havayolu problemi bulunmayan, iskelet-
sel ve dissel Sinif I (ANB: 2-4 derece) iliskiye
ve normal (SN-GoGn: 32+ 5 derece) vertikal
paterne sahip 30 birey (15 kiz ve 15 erkek)
dahil edildi. Bireylerimizin kraniofasial trav-
ma, ameliyat ya da konjenital anomali hika-
yeleri bulunmamaktaydi. Bireyler ayrica nor-
mal overjet, overbite ve Angle Sinif | okliiz-
yona sahipti ve caprasikliklari mevcut degil-
di. Seri kayitlar, bireylerimizin ortalama 8.8
(T1), 13.8 (T2) ve 17.8 (T3) yaslarinda alinan
lateral sefalometrik grafilerinden olusmaktay-
di. Kiz, erkek ve tiim bireylerin ortalama yas-
lari Tablo 1’de verilmistir.

Hamamci, Giinduz Arslan, Sahin

SUBJECTS and METHODS

The data were derived from serial lateral
cephalograms from the Dicle University arc-
hive. Thirty individuals were selected (15
male and 15 female subjects), all presenting
a dental and skeletal class | (ANB: 2-4 degre-
es) and normal vertical pattern (SN-GoGn: 32
= 5 degrees) with no orthodontic treatment or
no airway problems. The subjects had no
previous history of craniofacial trauma, sur-
gery or congenital anomalies. Also our sub-
jects had Angle class | occlusion, normal
overjet and overbite and with no crowding.
The serial records comprised lateral cepha-
lograms and clinical recordings taken at 8.8
(T1), 13.8(T2), and 17.8 (T3) years of chrono-
logical age. The mean ages for females, ma-
les and total groups were given at Table 1.

Cinsiyet / T1 T2 T3
Gender (X+ SD) (X+ SD) (X+ SD)
Erkek / Male 8,61+0,68 yas/age  13,63+0,54 yas/age 17,63+0,53 yas /age

Kiz / Female

Toplam / Total

9,11+0,84 yag/age 14,11+0,71 yas /age

8,80+0,76 yas /age  13,80+0,62 yas /age

18,13+0,74 yas /age

17,81+0,63 yas /age

Calismaya dahil olan bireyler, her ti¢ do-
nemde kiz, erkek ve toplam olarak ti¢ grupta
incelendi. Dogrusal ve agisal kraniofasial 6l-
cimler lateral sefalometrik radrografilerde
yapildi. Her bireyin lateral sefalometrik rad-
rografisi Dicle Universitesi Dis Hekimligi Fa-
kiltesinin Radyoloji Kliniginde Asahi Cepha-
lometer (CX 90X, Asahi Rontgen, Kyoto, Ja-
ponya) ile alindi. Tim bireyler sefalostatta
dudaklar hafifce kapali, disler sentrik okltiz-
yonda, Frankfurt Dizlemi horizontal diizle-
me paralel ve X isinlarinin yolu sagital diiz-
lemle dogru acida olacak sekilde pozisyon-
landirildi. Sefalometrik radyografiler 0,003
mat asetat kagitlarina kopyalandi ve tek bir
arastirmaci (N.H.) tim radyografileri elle ¢iz-
di. Kraniofasial biytimeyi degerlendirmek
icin 7 dogrusal ve 8 acisal 6l¢iim yapildr.

ANS-PNS arasi mesafe maksillanin hori-
zontal buyimesini anlatmak icin olculdd.
Horizontal diizlem, S’de SN dogrusuna 7°’lik
bir dizeltme ile gizildi. ANS ve PNS noktala-

The individuals in the study were investi-
gated as females, males and totally at all time
periods. Linear and angular craniofacial me-
asurements were performed on lateral cepha-
lometric radiographs. The lateral cephalo-
metric radiograph of each subject was taken
with an Asahi Cephalometer (CX 90X, Asahi
Roentgen, Kyoto, Japan) at the Dental Radio-
logy Clinic of Dicle University, School of
Dentistry. All subjects were positioned in the
cephalostat with the sagittal plane at a right
angle to the path of the x-rays, the Frankfort
plane parallel to the horizontal, the teeth in
centric occlusion, and the lips lightly closed.
The cephalometric radiographs were traced
on 0.003 matte acetate sheets and a single
author (N.H.) traced all the radiographs by
hand. Also, seven linear and eight angular
measurements were determined for the as-
sessment of craniofacial growth.

The distance from ANS to PNS was measu-
red to depict horizontal growth of the maxil-
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rinin horizontal diizlemle dik kesisimleri ara-
sindaki mesafe sirastyla maksillanin 6n ve ar-
kasinin dik yonde buytmesini anlatmak igin
cizildi. Mandibular biytme icin dogrusal
Co-Gn olctimt yapildi. Maksiller ve mandi-
bular buytmeyi karsilastirmak icin 2 farkl
metot uygulandi. Bir metot SNA, SNB ve
ANB acilariin dlgtlmesidir. Diger metot ise,
palatal diizleme A, B ve Pog noktasindan ge-
cen dikler cizilerek, palatal dizlemdeki A-B
ve A-Pog noktalari arasindaki dik mesafenin
milimetre cinsinden 6l¢tlmesidir (13).

Sekil 1 dogrusal olgtimleri, Sekil 2 ise aci-
sal olcimleri gostermektedir.

istatistiksel Metot

Cinsiyetler arasindaki farkliliklar indepen-
dent t-testi ile degerlendirildi. Tekrarlanan 6l-
ctimli ANOVA, tekrarlanan olcimlerin de-
gerlendirilmesi icin kullanildi. Paired t-testi
ise gruplar arasi karsilagstirmada kullanildi.
Verilerin normal dagilimi Kolmogorov-Smir-
nov testi, homojenligi ise Levene testi ile de-
gerlendirildi. Tim veriler SPSS 15.0 versiyon-
lu istatistiksel paket kullanilarak analiz edildi.

Metot Hatasi

ilk 6lctimden 1 ay sonra 15 hastanin late-
ral sefalometrik radyografileri rastgele secildi
ve her G¢ donem icin de ayni arastirmaci
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la. A horizontal plane was drawn at S with a
correction of 7° to the SN line. The distances
from points ANS and PNS to their perpendi-
cular intersection on the horizontal plane
were measured to depict vertical growth of
the anterior and posterior maxilla, respecti-
vely. For mandibular growth, the linear me-
asurement Co-Gn was measured. To compa-
re maxillary and mandibular growth, 2 diffe-
rent methods were applied. One method
used the angles SNA, SNB, and ANB. The ot-
her entailed drawing perpendiculars to the

palatal plane from points A, B, and Pog. The
perpendicular distances in millimeters bet-
ween the points A-B and A-Pog on the pala-
tal plane were then measured (13).

Figure 1 demonstrates linear measurements
and figure 2 shows angular measurements.

Statistical Method

The differences between the sexes were
designated by Independent t test. Repeated
measures ANOVA was used to evaluate re-
peated measurements, and the paired t-test
was used for between-group comparision in
this study. Normal distributions were evalua-
ted by using the Kolmogorov-Smirnov test,
and homogeneity was evaluated by using the
Levene test. All data were analyzed by using
the statistical package SPSS Version 15.0.

Sekil 1: Linear sefalometrik
Ol¢timler 1, ANS-PNS (mak-
siller uzunluk) ANS PNS
noktalar: aras1 uzaklik; 2,3,
ANS ve PNS’ de palatal diiz-
leme dikler: Once ANS PNS
noktalarindan horizontal
diizleme dik kesisim ¢izgileri
cizilir, sonra ANS ve PNS
noktalariyla ilgili kesigim
noktalarmin milimetre olarak
uzaklig: ol¢tiliir; 4,5. A, B ve
pogonion (Pog)-Palatal diiz-
lem: A, B ve Pog noktalarmn-
dan palatal diizleme dik ¢iz-
giler cizilir ve A,B ve Pog
noktalarmin palatal diizlem-
deki izdiistimleri arasindaki
milimetrik fark olgtiliir; 6,
Co-Gn (mandibular uzunluk)
: Condylion ile Gn noktas1
arasindaki uzaklik. 7. Co-A
(maksiller uzunluk) Condyli-
on ile A noktas1 arasindaki
uzaklik.

Figure 1: Cephalometric line-
ar measurements. 1, ANS-
PNS (maxillary length): dis-
tance between points ANS
and PNS; 2, 3, vertical to pa-
latal plane at PNS and ANS:
first, lines are drawn from
points ANS and PNS to their
perpendicular intersection on
horizontal plane, then distan-
ce in millimeters is measured
from points of intersections
to respective points ANS or
PNS; 4, 5. A, B, and pogonion
(Pog) to palatal plane: lines
are drawn perpendicular to
palatal plane from point A,
point B, and Pog, and diffe-
rences in millimeters betwe-
en points A, B, and Pog pro-
jected onto palatal plane are
measured; 6, Co-Gn (mandi-
bular length): distance from
condylion (Co) to Gnathion
(Gn). 7. Co-A (maxillary
length) distance from cond-

ylion (Co) to A point.
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Tablo 2: T1, T2 ve T3

donemlerinde kiz ve erkekler

icin sefalometrik 6l¢timlerin

karsilastirilmast.

Table 2: Comparison of

cephalometric measurements

for males and females at T1,
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T2 and T3.

(N.H.) tarafindan tekrar 6l¢tldi. Tesadufi ha-
ta, S2’nin hata degiskeni ve d’nin ayni degis-
kenin iki olcimu arasindaki fark oldugu
Dahlberg’s (14) formili (S2= ™d2/2n) ile,
sistemik hata ise, p<0.005 icin bagimli t-testi
ile degerlendirildi.

BULGULAR

Sistemik ve tesadufi hatalarin degerlendi-
rilmesi sonucunda, herhangi bir sistemik ha-
ta saptanmadi (p<0.05) ve tesadifi hatalar
kabul edilebilir seviyede idi (0.09-1.10).

iki cenenin vertikal ve horizontal biiytime-
leri G¢ farkli zaman periyodunda belirlendi.
Cinsiyet farki goz 6ntine alindiginda, gruplar
arasinda T1’de Y-aksi agisinda, T2'de Y-aksi
acisi, ANS-PNS ve ANSPNS-P olgliimlerinde,
T3’de ANS acisi, ANS-PNS, ANSPNS-P, Co-A
ve Co-Gn olctimlerinde istatistiksel olarak
anlamli farkhliklar bulundu (Tablo 2).

Erkeklerde, T1-T2 donemleri arasinda, Y-
aksi agisi, T2-T3'de Y-aksi agisi ve alt gonial

Hamamci, Giindiiz Arslan, Sahin

Error of the Method

One-month later from the first measure-
ment, the lateral cephalometric radiographs
of 15 patients were randomly selected and re-
measured by the same examiner (N.H.) in all
three periods. The casual error was calculated
according to Dahlberg's (14) formula (S2=
™d2/2n) where S2 is the error variance and d
is the difference between the two determina-
tions of the same variable, and the systematic
error with dependent t tests, for p<0.05.

RESULTS

The results of the systematic and casual er-
rors, no systematic error were detected
(p<0.05), and the casual errors were within
acceptable levels (0.09-1.10).

The vertical and horizontal growths of the
two jaws were determined at three different
time periods. When gender differences were
considered, the differences between the gro-
ups revealed statistically significant differen-

PARAMETRE/PARAMETER T1 (p) T2 (p) T3 (p)
SNA (°) 0.357 n.s. 0.723 n.s. 0.892 n.s.
SNB (°) 0.448 n.s. 0.764 n.s. 0.153 n.s.
ANB (°) 0.348 n.s. 0.343 n.s. 0.031*
Y-aksi (°) 0.004** 0.040* 0.106 n.s.
SN-GoGn (°) 0.212 n.s. 0.357 n.s. 0.326 n.s.
Upper Gonial (°) 0.651 n.s. 0.539 n.s. 0.919n.s.
Lower Gonial (°) 0.150 n.s. 0.109 n.s. 0.140 n.s.
Total Gonial (°) 0.396 n.s. 0.533 n.s. 0.321 n.s.
ANSPNS (mm) 0.113 n.s. 0.009* 0.002*
ANSPNS Anterior (mm) 0.115n.s. 0.679 n.s. 0.487 n.s.
ANSPNS Posterior (mm) 0.624 n.s. 0.011* 0.003*
A-B (mm) 0.291 n.s. 0.432 n.s. 0.692 n.s.
A-Pog (mm) 0.423 n.s. 0.606 n.s. 0.174 n.s.
Co-A (mm) 0.752 n.s. 0.085 n.s. 0.000™*
Co-Gn (mm) 0.694 n.s. 0.234 n.s. 0.005*

* p<0.05, *™* p<0.01, ** p<0.001, n.s. Anlamli degil (not significant)

Tiirk Ortodonti Dergisi 2009,22:198-209
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act, T1-T3'de ise Y-axis acisi hari¢ diger tim
olcumlerde istatistiksel olarak anlaml farkl-
liklar tespit edildi (Tablo 3).

ces in Y-axis angle measurements at T1; Y-
axis angle, ANS-PNS and ANSPNS-P measu-
rements at T2; ANB angle, ANS-PNS,

T T2 T3 T1-T2 T2-T3 T1-T3
PARAMETRE/ ss ss
PARAMETER Ortalama Ortalama Ortalama

/ Mean / Mean / / Mean / P P P
sD sD sD
SNA (°) 7996 154 8123 1,06 8213 097 0.001* 0.002* 0.000**
SNB (°) 76553 124 7846 1,06 80,00 084 0.000™ 0.000* 0.000*
ANB (°) 336 085 270 086 243 094 0027 0.008* 0.000*
Y-axis (°) 5913 164 5846 180 5853 216 0086 0719 0219
n.s. n.s. n.s.

SN-GoGn (°) 32,80 2,11 30,33 2,58 2866 324 0.001* 0.001** 0.001**
:f,)ppere'“'a' 51,00 3,48 4800 403 46,46 3,56 0.000** 0.003* 0.000**
:;‘)’We'G“'a' 7380 352 7273 328 72,66 3,45 0.000"* 0;}522 0.001**
-(';‘)’ta' Gonial 1,/ 13 603 12073 527 11913 499 0000* 0005% 0.000"
’(“r:nf)PNs 4966 2,49 56,73 3,08 60,06 3,82 0.000* 0.000** 0.000***
ANSPNS 39,73 291 4566 3,15 47,83 348 0.000* 0.000** 0.000**
Anterior (mm)
ANSPNS
Posterior 4060 213 4626 2,08 49,13 258 0.000** 0.000** 0.000***
(mm)
A-B (mm) 663 123 458 093 400 126 0.000 0.011* 0.000*
A-Pog (mm) 6,46 1,71 438 121 363 1,68 0.000™ 0.008* 0.000**
Co-A (mm) 8386 392 9233 451 9813 3,1 0.000™ 0.000™ 0.000**
Co-Gn (mm) 10573 4,62 11840 591 127,66 521 0.000** 0.000** 0.000***

*P<0.05, ™ P<0.01, ** P<0.001, n.s. Not significant (Anlamh degil).

Kizlarda ise, T1-T2 donemleri arasinda,
ANB agisi, T2-T3'de ANB acisi, Y-aksi agisi
ve alt gonial aci istatiksel olarak anlamli bir
degisiklik gostermezken, bu 6lgtimlerin digin-
daki diger olctimlerde istatiksel olarak an-
lamli degisiklikler meydana geldi (Tablo 4).

Cinsiyet ayirimi yaptlmadan tiim kiz ve er-
kek bireylerin dahil edildigi toplam grupta
ise, yalnizca T2-T3 donemleri arasinda Y-axis
agisi ve Ust gonial aci digindaki diger tim ol-
cumlerde istatiksel olarak anlamli farkliliklar
tespit edildi (Tablo 5).

TARTISMA

Bu calismada; kiz ve erkek Anadolu Tirk
bireylerinde, her iki ceneye ait acisal ve dog-
rusal iskeletsel longitudinal olctimler deger-
lendirildi. Sonuglarimizin, Anadolu Turk has-
talarin tani ve tedavi planlamasinda klinik
katkilar saglayacagini diistinmekteyiz.

Turkish Journal of Orthodontics 2009;22:198-209

ANSPNS-P, Co-A and Co-Gn measurements
at T3 (Table 2).

For males nearly all measurements revea-
led statistically significant differences except
Y-axis angle at T1-T2 periods; Y-axis angle
and lower gonial angle at T2-T3; Y-axis ang-
le at T1-T3 (Table 3).

For females, ANB angle at T1-T2 periods;
ANB angle, Y-axis angle, lower gonial angle
at T2-T3 did not change statistically. All of
the other measurements demonstrated statis-
tically significant changes (Table 4).

When gender differences were not assig-
ned, all of the females and males were consi-
dered as a total group; only Y-axis angle and
upper gonial angle at T2-T3 periods did not
revealed statistically significant changes. All
of the other measurements demonstrated sta-
tistically significant changes (Table 5).

Tablo 3: T1, T2 ve T3’

donemlerinde erkekler i¢in

sefalometrik ol¢iimlerin

ortalama ve standart

sapmalar1 ve bunlarin {i¢

zaman periyodunda

karsilagtirilmasi.

Table 3: Mean and Standard

deviations of cephalometric

measurements for males at
T1, T2 and T3 periods and

comparison at these three

time periods.
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Tablo 4: T1, T2 ve T3
donemlerinde kizlar igin
sefalometrik ol¢timlerin
ortalama ve standart
sapmalar1 ve bunlarin {i¢
zaman periyodunda

karsilastirilmasi.

Table 4: Mean and Standard
deviations of cephalometric
measurements for females at
T1, T2 and T3 periods and
comparison at these three

time periods.
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T1 T2 T3 T1-T2 T2-T3 T1-T3
PARAMETER Ortalama Ss Ortalama SS Ortalama SS
/ Mean / / Mean / / Mean / P P P
SD sSD sSD

SNA (°) 80,56 1,94 8140 145 8220 1,61 0.002* 0.013* 0.001
SNB (°) 76,93 157 7833 1,33 7933 1,54 0.003* 0.001* 0.000"
ANB (°) 370 1,04 306 1,19 286 099 OHOSG 0;]4:8 0.049*

o . 0334 .
Y-axis (°) 61,60 252 60,26 2,68 60,06 281 0.021 ~oT 0029
SN-GoGn (°) 3393 2,71 3120 248 29,80 2,95 0.001™* 0.005* 0.001"*
Upper
Gonial 50,33 4,45 47,13 358 4633 351 0.000** 0.001** 0.000*
Angle (°)
Lower 0.082
Gonial 7553 285 7473 332 7453 327 0005 2% 0.003"
Angle (°) -
Total Gonial (1,505 491 12186 453 12086 4,37 0.000™ 0.003~ 0.000"*
Angle (°)
‘(Ar:r:)PNs 4820 241 5400 213 5620 2,33 0.000** 0.000** 0.000**
ANSPNS
Anterior 4140 2,69 4526 194 47,06 2,37 0.000** 0.000** 0.000**
(mm)
ANSPNS
Posterior 40,16 2,63 44,06 234 46,00 2,61 0.000** 0.000** 0.000**
(mm)
A-B (mm) 730 205 493 143 420 1,46 0.000" 0.000"* 0.000"*
A-Pog (mm) 713 2,66 403 227 2,76 1,72 0.000"* 0.001** 0.000"*
Co-A (mm) 8340 4,08 89,73 336 9333 2,60 0.000* 0.000"* 0.000**
Co-Gn (mm) 10500 545 11606 4,49 12220 4,49 0.000** 0.000** 0.000**

*P<0.05, " P<0.01, ™ P<0.001,

Herhangi bir ortodontik hastaya dogru ta-
ni konulmasi, bireyin sefalometrik bulgulari-
nin, onun etnik grubuna ait normlarla kiyas-
lanmasini icerir. Bunun sebebi ise sefalomet-
rik standartlarin her etnik grupta farkhliklar
gostermesidir (1-4).

8-18 yas arasi donem diizeltici ortodontik
tedavilerin en sik uygulandigi dénemdir. Bu
donemde biyik miktarlarda kraniofasial de-
gisikliklerin olustugu gozlenmistir. Bu do-
nemdeki normal biytime degisikliklerinin bi-
linmesi tedavi planlamasi agisindan oldukca
onemlidir (15). Bu nedenle bizde calisma-
mizda, buyime degisikliklerinin en yiksek
seviyede oldugu ve bircok ortodontik tedavi-
nin yapildigi 8,8-17,8 yas donemlerini sectik.

Bircok longitudinal btyume calismasi,
toplam 6rneklerin temelinde bir ortalama ve
standart sapma saglar. Bu veriler, genel grup-
larda yararli bilgiler saglasa da, bu verilerin
her bireyin buytime sekline ve kraniofasial
yapisina uygulanmasinin hatali olabilecegi
de unutulmamahdir. Fakat bununla beraber,

n.s. Not significant (Anlaml degil).

DISCUSSION

This study evaluated angular and linear
skeletal longitudinal measurements of the
two jaws from Turkish Anatolian males and
females. We think that our results have clini-
cal implications for diagnosis and treatment
planning for Turkish Anatolian patients.

An accurate diagnostic evaluation of any
orthodontic patient involves a comparison of
the individual’s cephalometric findings with
the norms for his or her ethnic group. This is
because cephalometric standards vary bet-
ween different ethnic groups (1-4).

The period between 8 and 18 years of age
is a stage at which corrective orthodontic tre-
atment is most frequently applied. It was ob-
served that during this period a great amount
of craniofacial changes occur. An evaluation
of the growth changes normally occurring
during this period could provide valuable in-
formation for treatment planning (15). There-
fore, in our study we used the age periods of
8.8-17.8 in which most orthodontic treat-
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T1 T2 T3 T1-T2 T2-T3 T1-T3
PARAMETER
PARAMETRE Ortalama Ortalama Ortalama
/ Mean / Mean / Mean / P P P
sD SD SD

SNA (°) 8026 175 8131 125 8216 1,30 0.000** 0.000** 0.000**
SNB (°) 7673 141 7840 1,18 7966 1,26 0.000** 0.000** 0.000**
ANB (°) 353 095 288 1,03 265 097 0004* 0023 0.000*

o .. 0625 .
Y-axis (°) 60,36 244 5936 242 5930 2,58 0.003 S0 0011
SN-GoGn (°) 3336 245 3076 252 2923 310 0.00* 0.000** 0.000**
Upper 50,66 394 4756 377 4640 348 0000~ 0193 (oo
Gonial (°) n.s.
Lower 7466 327 7373 3,40 73,60 344 0.000* 0.000** 0.000*
Gonial (°)
z;‘)’ta' Gonial 1,500 547 12130 486 12000 469 0.000" 0.000" 0000
?r:nf)PNs 4893 252 5536 295 5813 3,68 0.000 0.000% 0.000**
ANSPNS
Anterior 40,56 2,88 4546 258 4745 2,95 0.000** 0.000** 0.000**
(mm)
ANSPNS
Posterior 40,38 2,36 4516 2,45 47,56 3,01 0.000** 0.000** 0.000**
(mm)
A-B (mm) 696 170 475 120 410 1,34 0.000** 0.000** 0.000**
A-Pog (mm) 6,80 223 420 1,79 320 1,73 0.000** 0.000** 0.000**
Co-A (mm) 83,63 394 9103 413 9573 3,73 0.000** 0.000** 0.000**
Co-Gn (mm) 10536 497 11723 529 12493 553 0.000* 0.000** 0.000**

*P<0.05, ™ P<0.01, *™* P<0.001,

her zaman her etnik grubun normallerinin
belirlenmesi gereklidir (8).

Genellikle erkeklerin, yasla birlikte dogru-
sal parametrelerinde ortaya gikan artig mik-
tarlar kizlardan daha buydktir (16-19). Bu
nedenle bizim calismamizda da cinsiyet ayri-
mi, cinsiyetle iliskili degisikliklerin belirlen-
mesinde goz oniine alinmis, ayrica yasla bir-
likte ortaya c¢ikan degisikliklerin olgimu
amaclanmistir.

ANB agisi genellikle maksilla ve mandibu-
la arasindaki iskeletsel uyumsuzluklari belir-
lemek icin kullanilir. Hussells ve Nanda’da
(20,21) ANB acisinin baska faktorlerle degis-
tigini ve dogru olarak kullanilmasi i¢in diizel-
tici bir faktorin ilave edilmesi gerektigini
gostermislerdir. Nanda ve Merrill (13) ise an-
teroposterior uyumsuzlugun degerlendirilme-

Turkish Journal of Orthodontics 2009;22:198-209

n.s. Not significant (Anlamli degil).

ments were performed and growth changes
were at the highest levels.

Most longitudinal growth studies provide
means and standard deviations of measure-
ments on the basis of a total sample. Altho-
ugh these data provide useful information on
the general group trends, they could fail to
emphasize that the general trends cannot be
reasonably applied to the growth behavior of
each person and the measurements of his or
her craniofacial structures. Besides there is
always need for the determination of norms
for each ethnic groups (8).

In general, male subjects are larger than
female subjects in the absolute size of the dif-
ferent linear parameters, as well as in the in-
cremental changes that occur with age (16-
19). Therefore in our study, sex dimorphism

Tablo 5: T1, T2 ve T3’

donemlerinde toplam gr

up

i¢in sefalometrik 6l¢timlerin

ortalama ve standart

sapmalar1 ve bunlarin {i¢

zaman periyodunda

karsilastirilmasi.

Table 5: Mean and Standard

deviations of cephalometric

measurements for total
group at T1, T2 and T3
periods and comparison

these three time periods.

at
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sinde palatal duzlemi diger metotlarla karsi-
lastirdiktan sonra, palatal diizlemin biyime
sirasindaki stabilitesinden dolay1 giivenilir bir
referans diizlemi oldugu sonucuna varmiglar-
dir. Bu nedenle, calismamizda ANB acisinin
yani sira, palatal dizlemde A-B ve A-Pog 6l-
ctimlerini de degerlendirdik.

Ortalama ANB agisi, artan yasla birlikte
azalmakta ve bu iliski istatistiksel olarak an-
lamli olmaktadir (22,23). Williams ve arka-
daslari (22), ANB ve Wits degerlerinin 11 ya-
sindan 18 yasina kadar azaldigini tespit et-
mislerdir. Jarvinen (23) ise ANB ve Wits de-
gerlerinin yasla orantili olarak azaldigini be-
lirtmislerdir. Biz de calismamizda, ANB agisi
ve palatal diizlemde olan dogrusal ol¢timler-
de (A-B, A-Pog.) benzer azalmalar tespit ettik.
Calismamiz Williams ve arkadaslari (22) ve
Jarvinen’in (23) gahismalari ile uyumlu ol-
mustur. Bunun aksine, bazi yazarlar ise, sa-
gittal yon olctimlerinin yasla birlikte sabit
kaldigini belirtmislerdir (24,25).

Sinclair ve Little (26), diizgtin okliizyona
sahip, tedavi edilmemis class | kiz ve erkek-
lerin longitudinal olarak kraniofasial buyt-
mesini incelemislerdir. Karisik dislenmeden
eriskin dislenmeye kadar (9-18 yil), SNA ve
SNB agilarinin arttigini, ANB agisinin azaldi-
gint ve mandibulanin 6ne dogru rotasyon
yaptigini bildirmislerdir. Biz de ¢calismamizda
bu arastirmacilarla benzer olarak yasla birlik-
te SNA ve SNB agilarinda anlamli artis, ANB
acisinda ise azalma tespit ettik. Mandibula-
nin horizontal yonde daha fazla biyimesi-
nin, ANB acisinin azalmasina neden oldugu-
nu dustinmekteyiz.

West ve McNamara (27), ge¢ ergenlikten,
yetiskinlige kadar orta yiizde anlamli artig
bulmusglardir. Bunu da, kondilin posterior kay-
ma ile eslik ettigi, maksillanin 6ne dogru yer
degistirmesine baglamislardir. Biz de calisma-
mizda, Co-A 6l¢iimiinde anlamli artislar tespit
ettik. Bu bulgumuz Co-A’da artis tespit eden
diger calismalarla da uyumludur (8,28-30).

Bjork ve Helm (31) ile Bjork ve Skiler (32),
mandibular uzunluktaki artis oraninin, 6zellik-
le erkeklerde pubertal donemde buiyik bir bi-
yime atilimi seklinde oldugunu tespit etmis-
lerdir. Bizim galismamizda bu c¢alismalar ile
uyumlu olmustur. Calismamizda Co-Gn boyu-
tunun Co-A boyutuna gore yaklasik olarak 2
kat artis gosterdigini tespit ettik. Bu bulgumuz
diger calismalar ile uyumludur (29,30).

Hamamci, Giinduz Arslan, Sahin

is considered for determination of the chan-
ges related with sex and also the changes that
occur with age is to be designated.

The ANB angle is commonly used to des-
cribe skeletal discrepancies between the ma-
xilla and the mandible. Hussells and Nanda
(20,21) have shown that angle ANB depends
on other factors, and, to use it reliably, a cor-
rection factor has to be included. Also, Nan-
da and Merrill (13), after comparing the pala-
tal plane to other methods of assessing ante-
roposterior dysplasia, concluded that the pa-
latal plane is a reliable reference plane be-
cause of its stability during growth. Because
of this, in our study measurements of A-B and
A-Pog to palatal plane besides ANB angle is
considered.

The mean ANB value decreased with in-
creasing age, and this correlation was statisti-
cally significant (22,23). Williams et al. (22)
found that ANB and the Wits appraisal dec-
reased from age 11 to 18. Jarvinen (23) repor-
ted that ANB and the Wits appraisal declined
proportionally with age. In our study we fo-
und similar decreases in ANB angle and line-
ar measurements to palatal plane (A-B, A-
Pog.). Our study was compatible with the stu-
dies of Williams et al. (22) and Jarvinen (23). In
contrast, some authors have found sagittal me-
asurements remained stable with age (24,25).

Sinclair and Little (26) studied longitudinal
craniofacial growth of untreated class | male
and female subjects with good occlusions.
They reported that from mixed dentition to
adult dentition (9-18 age), both the SNA and
SNB angles increased and the ANB angle
decreased and a forward rotation of the man-
dible occurred. We detected significant in-
creases in SNA and SNB angles and decrease
in ANB angle with age as well. We attribute
the more horizontal growth of mandible to
decreased ANB angle.

West and McNamara (27) emphasized that
there was a significant increase in midface
length from late adolescence to adulthood.
They linked this to anterior maxillary replace-
ment with a posterior shift of the condylion.
We detected significant increases in Co-A
measurement. This finding is compatible
with the results of studies showing an increa-
se in Co-A (8,28-30).

Bjork and Helm (31) and Bjork and Skieller
(32) pointed out that the rate of increase of the

Tiirk Ortodonti Dergisi 2009,22:198-209
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Vertikal gelisim ve anteriora veya posterio-
ra rotasyon yapan biiytime sekli, ytiz profilini
etkileyen faktorlerdendir. Bu nedenle maksil-
lanin vertikal biytmesi degerlendirilmelidir.
Ochoa ve Nanda (8), ANS ve PNS’deki verti-
kal artisin benzer oldugunu bildirmislerdir.
Bizim c¢alismamizda da ANSPNS-A ve
ANSPNS-P degerleri benzer degisiklikler gos-
terdi. Bu da calismamizdaki bireylerde, mak-
sillanin vertikal biytmesinin rotasyona ugra-
madan meydana geldigini gostermektedir.

Jacobson (33,34), cenelerin anterior krani-
al tabana gore rotasyonlarinin belirlenmesin-
de, mandibular diizlem agisinin hesaba kati-
labilecegini 6nermistir. Bu acinin artmasi ya
da azalmasi, genelerin sirasiyla asagi ve arka-
ya ya da yukari ve 6ne rotasyonuna bir isaret-
tir. Mandibular dizlem acisi, mandibulanin
rotasyonuyla ilgili bazi isaretler saglar. Ayrica
ceneler ve kranial taban arasindaki ortak ro-
tasyonu da isaret eder (35). Bu ac¢i yiz yuk-
sekligini belirlemede de kullaniimaktadir
(34). Bazi yazarlar mandibular diizlem acisi-
nin yasla beraber azaldigini bildirmislerdir
(29,30,36,37). Calismamizda, mandibular
dizlem acisinin, kizlarda erkeklerden daha
biytk oldugunu ve yasla beraber bu acinin
bireylerimizde azaldigini tespit ettik. Bu da
bireylerimizde low angle bir biytime paterni
oldugunu gostermektedir.

Mandibulanin 6ne dogru rotasyonuna ne-
den olan gonial aginin azalmasi, ¢calismamiz-
da erkeklerde T1-T3 donemlerinde istatistik-
sel olarak anlamli olurken, kizlar da T2-T3

Turkish Journal of Orthodontics 2009;22:198-209

mandibular length presents a large growth
spurt in the pubertal period, particularly in
males. Our study is compatible with these stu-
dies as well. In our study we detected that the
Co-Gn dimension increased approximately
double of Co-A dimension. This finding is
compatible with other studies (29,30).

Vertical growth and anteriorly or posteriorly
rotating growth pattern are among the factors
affecting facial profile. Therefore the vertical
growth of maxilla must be evaluated. Ochoa
and Nanda (8) reported that the vertical in-
crease of ANS and PNS was similar to each ot-
her. In our study ANSPNS-A and ANSPNS-P
values demonstrated similar changes. This
shows the vertical growth of maxilla without
rotation in the subjects of our study.

Jacobson (33,34) proposed that the mandi-
bular plane angle be considered in determi-
nations of the rotation of the jaws relative to
the anterior cranial base. The increase or
decrease of this angle is a sign of downward
and backward or upward and forward rotati-
on of the jaws, respectively. The mandibular
plane angle provides some indications of the
rotation of the mandible, but it also indicates a
mutual rotation between the cranial base and
the jaws (35). This angle is also used to deter-
mine the facial height (34). Several authors ha-
ve reported that the mandibular plane angle
decreases with age (29,30,36,37). In our study,
we found that mandibular plane angle was
greater in girls than in boys and this angle dec-
reases in our subjects with age. This shows
low angle growth pattern in the subjects.

Sekil 2: Sefalometrik agilar. 1,
SNA (Sella-Nasion-A nokta-
s1): N’da S-N dogrusu ve N-
A dogrusunun kesistirilme-
siyle olusturululan agi; 2,
SNB (Sella-Nasion-B nokta-
s1): N'da S-N dogrusu ve N-
A dogrusunun kesistirilmesi
ile olusturulan ag1; 3, ANB (A
noktasi-Nasion-B noktasi):
SNA VE SNB agilar1 arasin-
daki fark; 4, Y aks1: horizon-
tal diizlemin S-GN dogru-
suyla kesistirilmesiyle olus-
turulan anterior inferior agy;
5, SN-GoGn (mandibular
diizlem agis1) S-N ve Go-
Gn'nun kesistirilmesiyle
olusturulan ag; 6, iist gonial
act: ramusun arka duvari ve
N-Go dogrusunun kesistiril-
mesiyle olusturulan agy; 7, alt
gonial agl: mandibulanin
ventral duvar1 ve N-Go dog-
rusunun kesistirilmesiyle
olusturulan agy; 8, total goni-
al ag1 : alt ve tist gonial agila-

rin toplamu.

Figure 2: Cephalometric ang-
les. 1, SNA (Sella-Nasion-po-
int A): angle formed by inter-
section of S-N line and N-A
line at N; 2, SNB (Sella-Nasi-
on-point B): angle formed by
intersection of S-N line and
N-B line at N; 3, ANB (point
A-Nasion-point B): difference
between angles SNA and
SNB; 4, Y-axis: anterior infe-
rior angle formed by inter-
section of horizontal plane
with S-Gn line; 5, SN-GoGn
(mandibular plane angle):
angle formed by intersection
of S-N and Go-Gn; 6, upper
gonial angle: angle formed
by intersection of line N-Go
and posterior border of ra-
mus; 7, lower gonial angle:
angle formed by intersection
of line N-Go and ventral bor-
der of mandible; 8, total go-
nial angle: sum of upper and

lower gonial angles.
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donemlerinde anlamli olmustur. Sinclair ve
Little de (26), class | normal oklizyonlu bi-
reylerde blytmeyle birlikte mandibulada
one dogru bir rotasyon bildirmislerdir. Bu de-
gisiklikler; Y-axis acisindaki degisikliklerin
SN acisi ve gonial agi ile iliskisine bagh ola-
bilecegi gibi, vertikal posterior yiiz biytimesi
miktarina da bagl olabilir (38).

SN’den 7° ile ¢izilen horizontal dizlem-
den olgtlen Y-axis agisi hem horizontal hem
de vertikal mandibular gelisimde bir isaret
olarak kullanilmistir. Daha 6nce Frankfurt ho-
rizontal diizlemine gore olctlen konvansiyo-
nel Y-axis agisina tam olarak benzerdir ve ce-
nenin tahmini biyime dogrultusunu 6nce-
den tahmin etmek i¢in ¢ogu klinisyen tarafin-
dan kullanilmistir (39). Calismamizda Y-axis
acisi ve diger vertikal 6lctimler, bireylerimiz-
de mandibulanin horizontal yonde buytdu-
gunu gostermekteydi. Ayrica Y-axis agisi kiz-
larda erkeklerden daha buytik olmustur.

Bu calismada, cogu acisal 6lciimde, kiz ve
erkek gruplari arasinda benzer biyiime degi-
simleri tespit ettik. Buna karsin bircok dogru-
sal olciimde belirgin cinsiyet farklihklar bul-
duk. Erkekler ozellikle dogrusal 6lctimlerde,
kizlardan daha buytk degerler gostermistir.
Benzer bulgular Sinclair ve Little (26) ve
Chung ve Wong (40) tarafindan da rapor edil-
mistir. Anadolu Tirk erkekler, Anadolu Tiirk
kizlarindan daha uzun orta yiiz (Co-A), man-
dibular (Co-Gn) uzunluk ve ANS-PNS uzun-
luguna sahiptirler. Buna karsin, Y-axis agisi
kizlarda daha ytiksektir. Anadolu Ttrk kizlari-
nin erkeklerden daha yiiksek vertikal mandi-
bular biyime sekline sahip oldugu sdylene-
bilir. Bu nedenle Anadolu Tiirk erkek ve kizla-
rin tani ve tedavi planinda hafif bir fark ortaya
cikar. Bununla birlikte, agisal élgtimlerin go-
gunda cinsiyet farkliliklari bulunmamistir.

SONUCLAR

1. Anadolu Tirk bireylerde, erkeklerdeki Y-
aksi acisi harig diger tim ol¢timlerde 8,8 -
17,8 yaslari arasinda istatistiksel olarak an-
lamli degisiklikler tespit ettik.

2. Y-aksi acisi T1 ve T2 donemlerinde kizlar-
da erkeklerden daha buytktir. Bu da kiz-
larda daha erken bir vertikal mandibular
buyime oldugunu gosterir.

3. Dogrusal olctimler genellikle erkeklerde
daha buyuktdr.

Hamamci, Giinduz Arslan, Sahin

In our study, the decrease in gonial angle
showing forward rotation of mandible was
significant in T1-T3 periods in boys and T2-
T3 periods in girls. Sinclair and Little (26) al-
so reported a forward rotation of the mandib-
le with growth in their class | normal occlusi-
on subjects. These changes were closely rela-
ted to the amount of vertical posterior facial
growth, as well as to the relation of changes
in Y-axis with SN angle and gonial angle (38).

The Y-axis, which was measured from the
horizontal plane that is traced with 7° from
SN, has been used as an indicator of both ho-
rizontal and vertical mandibular develop-
ment. It is exactly analogous to the conven-
tional Y-axis angle, previously measured to
the Frankfort horizontal plane and interpre-
ted by many clinicians as forecasting the li-
kely growth direction of the chin (39). In our
study Y-axis angle and other vertical measu-
rements showed horizontal growth of man-
dible in our subjects. Also Y-axis angle was
higher in girls than the boys.

In this study, similar growth changes were
found between male and female groups in
most angular measurements. However, mar-
ked sex differences were found in most linear
measurements. Males showed larger dimensi-
ons than females especially in linear measure-
ments. Similar findings were reported by Sinc-
lair and Little (26) and Chung and Wong (40).
Turkish Anatolian boys have longer midfacial
(Co-A) and mandibular (Co-Gn) lengths and
ANS-PNS lengths than do Turkish Anatolian
girls. Beside this, the Y-axis angle was higher
in girls. That is to say, Turkish Anatolian girls
have higher vertical mandibular growth pat-
terns than the boys. Hence, a slight difference
exists in the diagnosis and treatment planning
of Turkish Anatolian men and women. Howe-
ver, no sexual dimorphism was found in most
of the angular measurements.

CONCLUSION

1. In Turkish Anatolian individuals, we found
statistically significant changes in our me-
asurements except Y-axis angle in boys
between 8.8-17.8 ages.

2. Y-axis angle was greater in girls than in
boys in the periods of T1 and T2. This
shows the earlier vertical mandibular
growth in girls.

3. Generally, linear measurements are greater
in boys.

Tiirk Ortodonti Dergisi 2009,22:198-209
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