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GiRis

Son vyillarda ortodontik tedavi yaptirmak
isteyenlerin artisi optimal tedavi alternatifinin
belirlenmesi acisindan 6nem arz etmeye bas-
lamigtir. Bundan dolayr biytime sirasinda
maksilla ve mandibulanin iligkisinin degisi-
minin gbzlenmesi 6nem kazanmistir. Bas-ytiz
kompleksinin biytme sirasindaki degisimini
yliz bolgesindeki biytime ve gelisim tzerine
aldiklari mesleki egitimlerinden dolayi en iyi
ortodontistler tahmin eder. Bu iki komponen-
tin gelisimi az yada ¢ok hem herediter hem
de cevresel faktorlerden etkilenmektedir.

Akdeniz bolgesinde ki Isparta sehri de Ttir-
kiye de yer alan siddetli endemik florozis bol-
gelerinden biridir. Dogal icme suyu florid
iyonlarin ana kaynagidir. Floridin icme suyun-
daki miktari 1.8-3.8mg/l arasinda ortalama
2.7 ppm tespit edilmistir. Yiiksek florid alimin-
dan dolayi sehir halkinda dissel florozise sik-
ca rastlanmaktadir (1,2). Buna ilaveten yapi-
lan calismalarda iskeletsel ve eklem deformi-
teleri de bildirilmistir (3-6). Endemik florozisin
kemikte artan siddette dejeneratif degisiklik-
lerden sorumlu oldugunu bildirmislerdir (4-6).
Bundan dolayidir ki florozisin, maksillo-man-
dibular sekillenmeyi saglayan kondiler buyu-
me merkezinin yer aldigi temporo mandibu-
lar eklem (TME) tizerinde olumsuz etkileri
olabilecegini diistinmekteyiz.

Turk halki icin az sayida sefalometrik
analiz sonuclar bildirilmis olmasina ragmen
(7-14) daha onceden florozisli bireylerde
adolesan ve geng eriskinlere ait herhangi bir
sefalometrik buyime c¢alismasi yapilmamis-
tir. Bundan dolayi ¢alismamizin amaci 12+1
ve 21+1 yas gruplarindaki florozisli Turk bi-
reylerinde bas ve yiiz degisimini, lateral sefa-
lometriler tizerinde Bjork yiiz gelisim analizi-
ni (15) kullanarak gostermektir. Sonuclar ayni
zamanda dental florozisi bulunmayan notral
okluzyona sahip geng eriskin Tirk standart
degerleri ile de karsilastirlmistir (14).

BIREYLER VE YONTEM

Bireyler

Bu calisma Siileyman Demirel Universite-
si Dis Hekimligi Fakultesine basvuran floro-
zisli 12+1 yas grubu hasta ile 21+1 yaslarin-
da fakiltenin dissel florozisi olan 6grencile-
rinden olusan capraz-kesitsel bir calismadir.

o
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INTRODUCTION

Demand for orthodontic treatment has
increased tremendously in recent years so
cephalometric norms for orthodontists beca-
me of value for determining the optimal tre-
atment alternative. Orthodontists are eligible
in defining the changes in the various com-
ponents of the craniofacial structures during
the growth of craniofacial complex because
of their knowledge on facial growth and de-
velopment. Thus particular attention is given
to the changes of maxillary and mandibular
growth and the relation in between these two
components of the face all through adoles-
cence until young adulthood by orthodon-
tists. The development of these two units is
conditioned both by hereditary and environ-
mental factors, which affect it in lesser or gre-
ater degree.

Isparta; located in the Mediterranean regi-
on, is one of the severe endemic fluorosis re-
gion in Turkey. Natural water supply is the
major source of fluoride ions. The amount of
fluoride in drinking water at some regions of
Isparta is determined as high as 1.8-3.8mg/I
with a mean level of 2.7ppm. Because of
high fluoride intake, severe dental fluorosis is
commonly encountered in the city (1, 2). In
addition, skeletal and joint deformities were
also reported (3-6). They implied that ende-
mic fluorosis might be responsible for the
increased severity of degenerative changes in
the bone (4-6). Fluorosis may also have ad-
verse effects on condyles which are the cen-
ter of temporomandibular joint and respon-
sible for mandibular growth.

In spite of limited number of cephalomet-
ric analysis’ results have been presented for
Turkish population (7-14), no cephalometric
growth studies of adolescents and young
adults with flourosis have been performed
previously. The aim of our study was to desc-
ribe, on lateral cephalograms, the craniofaci-
al changes in Turkish sample of males and fe-
males with flourosis between 12+1 and 21+1
years of age, to determine possible differen-
ces between genders using Bjork facial deve-
lopment analysis (15). We compared the re-
sults with the standard values of Turkish yo-
ung adults having neutral occlusion and wit-
hout fluorosis (14).
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Florozis ve Yiuiz Geligimi
Fluorosis and Facial Development

Gender / Cinsiyet

Female/Kiz Male/Erkek Total
Age group/Yas Grubu 12+1 21 15 36
Age group/Yas Grubu 211 21 20 41
Total 42 35 77

Calisma sirast ile 12.96x1.11; 12.12+1.04
yas ortalamasina sahip 36 adolesan (21 kiz,
15 erkek) ve 20.63+1.76; 20.44+1.56 yas or-
talamasina 41 genc eriskin (21 kiz, 20 erkek)
icermektedir (Tablo 1). Bu calisma Helsinki
Deklerasyonun’da (The World Medical Asso-
ciation, 1964) (16) bildirildigi gibi, bireylerin
ozlik haklarina ve saghgina dikkat edilecek
sekilde etik standartlarina uygun olarak hazir-
lanmustir. Hastalardan filmleri alinmadan 6nce
bu galismanin amaci ve toplanan materyalin
nerede kullanilacagina dair bilgilendirilmis ve
onam formu doldurulmalar istenmistir. Meta-
bolik kemik hastaligi veya iltihapsal rahatsizli-
g1 olanlar, daha 6nceden ortodontik tedavi
gormus, konjenital olarak eksik disi bulunan
veya parafonksiyonel aliskanliklari olan hasta-
lar calismaya dahil edilmemistir.

Thylstrup ve Fejerskov Florozis indeksi

(TFI)

Endemik iskeletsel florozisin klinik teghisi
ve derecesi Thylstrup ve Fejerskov Florozis
indeksi kullanilarak tespit edilmistir (17) (Tab-
lo 2). Ortalama florozis indeks sonucu
5.70£2.03 bulunmustur. Pearson ki kare tes-
tine gore erkekler ve kizlar arasinda fark bu-

[unamamustir. (p>.05)

Sefalometrik Analiz
Sefalometrik radyografiler disler kapali ve

SUBJECTS AND METHODS

Subjects

This is a cross-sectional study of which
12+1 age group were chosen randomly from
those having dental flourosis that applied to
Suleyman Demirel University, Dental Faculty
and 21+1 group were the students of the sa-
me faculty. Thirty six (21 female, 15 male)
children were at the age of 12+1 mean age
12.96+1.11; 12.12£1.04 respectively and 41
(21 female, 20 male) at the age 21+1, mean
age 20.63+1.76; 20.44+1.56 respectively
(Table 1). This study was conducted accor-
ding to the ethical standards of the Declarati-
on of Helsinki (The World Medical Associati-
on, 1964) (16) that promote respect for all hu-
man beings and protect their health and
rights. After informing each participant about
the purpose of the study, and where and how
the results would be used, written informed
consent was obtained. Patients with metabo-
lic bone diseases or inflammatory disease
and in addition patients who had undergone
orthodontic treatment, or having congenitally
missing teeth or having parafunctional habits
were excluded from the study.

Thylstrup and Fejerskov Fluorosis Index

(TFI)

The clinical diagnosis of endemic skeletal
fluorosis was established using the Thylstrup

Gender-

Age/ Sample Selection /

TdPog

Cinsiyet Yas Olgu segimi NSAr SArGo ArGoGn ArNPr SNPr SNId MeGo NAPog SN SAr Arkk  kkdd Iddd NMe NPy MePye
ik ClIIAO 126.2 1439 125.5 63.7 814 783 70.8 176.9 714 363 48.5 80.9 349 121 55.6 633
mie ,E CIIAO 121.0 148.7 1344 61.9 813 769 68.3 175.0 71.8 375 472 79.3 37.1 128.6 56.6 68.2
mie - Bjork 1229 143.0 131.1 65.5 837 789 68.6 173.9
fk " CIINO(Thi) 123.2 1422 124.5 834 805 176.2 70.3 338 46.2 75.7 110.8 50.8 59.8
mie - CIINO(Thi) 121.9 143.7 125.1 823 797 177.2 73.0 36.1 47.5 775 116.4 53 63.0
mie CIINO Turk SD* 1259 143.7 121.8 67.8 328 49.1 69.3
fk T CIIAO 126.4 141.9 125.7 65.1 84.0 70.8 176.4 72.3 379 514 81.2 353 1282 55.7 711
mie = ClIIAO 118.0 146.8 123.5 66.5 89.0 727 175.9 717 384 52.5 85.6 385 1326 573 732
me Bjork 123.1 143.3 1309 66.4 84.8 64.2 177.0
CIINO 122.4- 145.5 120.8 83.1 179.5 739 355 511 81.1 118.0 529 64.9
Tk 5 Thilander 1223 146.8 117.3 832 181.4 74.0 354 528 83.4 1183 521 69.2
e CIINO 122,3- 145.5 121.0 825 179.2 719 40.8 54.8 86.7 131 583 72.6
me Thilander 120.7 146.8 120.2 822 181.2 76.8 41.6 56.0 87.8 132.5 59.1 734
£ femalerkiz, m: male/erkek. ClIAO: Class 1 cases with acceptable ocelusion/ kabul edilebilir oklizyona sahip Simif I olgular, CIINO: Class 1 cases with normal ocelusion/ normal oklizyona sahip Simif I olgular, Thi: Thilander et al.,2005. CIINO

Turk SD*Turkish Standart Vaues for skeletal C1 1 cases having notral occlusion/notrol oklizyona sahip Snif I Turk bireylerin standart degerleri (Ismer et al.,1999) NSAr : Saddle angle/Eger agsi; SArGo: Articular angle/Eklem agss; AGoGn: Jaw (Gonial)

angle/Cene agis; ANPr: Angle of facial prognathism/Yiiz prognatisi agis; SNPr: Angle of maxilary prognathism/Maksiler prognatism agisi; SNid: Angle of mandibular prognathism/Mandibular prognatism agsi, ldPog-MGo: Chin angle/Cene ucu agisi;

NAPog: Angle of facial convexityy Fasiyel konveksite agsi; SN: Anterior Cranial Base/On kafa kaidesi; SAr: Posterior Cranial Base/Arka kafa kaidesi; Arkk: Ramus Mandibularis Lenght/ Ramus mandibularis uzunlugu; kkdd: Corpus Mandibularis Lenght/

Corpus uzunlugu; iddd: ig

Turkish Journal of Orthodontics 2008;21:215-226

yiiksekli; NMe: Anterior Facial Height/6n yiiz yiiksekigi; NPN : Upper Facial Height/ Ust yiiz yiiksekigi; MePMe : Lower Facial Height/Alt yiiz yiiksekigi.

Tablo I: Digsel ve iskeletsel C1
I Kabul Edilebilir Okliizyonlu
Vakalar.

Table I: Angle and Skeletal CI
I Cases with Acceptable

Occlusion.

Tablo II. Florozisi mevcut
olan ve olmayan Tiirk bireyler

i¢in tanimlayict degerler.
Table II. Descriptive values of

Turkish samples with and

without fluorosis.
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dudaklar istirahat halinde iken alinmistir.
Filmler asetat kagidi tizerinde cizilmistir. Pro-
fil filmlerinin degerlendirilebilmesi icin Bjork
analizleri kullanilmustir.

istatistiksel Metod

Sayilabilir degiskenler icin sonuglar ortala-
ma, standart deviasyon(SD), maksimum
(Max) ve minimum (Min) degerler olarak ve-
rilmistir. istatistiksel analiz icin SPSS (versi-
yon 11- Windows- SPSS; Chicago, lllinois,
USA) kullanilmig, anlamlilik derecesi 0.05
olarak alinmistir. iki yas grubu arasinda ki
fark ve cinsiyetler arasindaki ortalamanin
mukayesesi Student t-test ile saptanmustir.
Her bir yas grubu icerisindeki cinsiyetler ara-
sindaki fark ve her bir cinsiyet icin 12+1 den
21+1 yasa kadar olan degisiklikler ise Mann-
Withney U analizi ile ayri ayri degerlendiril-
mistir. Yizde doksanbirlik gtiven arahgi (Cl)
da hesaplanmuistir.

Givenilirlik

12+1 yas grubundan ve 21+1 geng erigkin
grubundan secilmis olan 20 adet gelisigtizel
secilmis sefalometrik film tzerinde gizimler
ve olgtimler tekrarlanmistir. Cizimler 2 hafta
aradan sonra ayni arastirmaci tarafindan ya-
pilmistir. Olciim hatasini tahmin etmek icin
Dahlberg’s Formula kullanilmistir (18). Siste-
mik hata tek yonli 6rnek t-testi analizi ile tes-
pit edilmistir.

BULGULAR

Genel itibariyle o6l¢cim hatalari az bulun-
mustur. Eslestirilmis t-testi sonucunda higbir
degisken 0.05’lik anlamlilik sinirina ¢rkma-
miustir. Calismanin tanimlayici istatistikleri
Tablo 1’de gosterilmistir. Florozisli ve Floro-
zissiz Turk populasyonunun mukayesesi Tab-
lo 2'de gosterilmistir.

Kabul edilebilir okliizyonu olan iskeletsel

ve dissel Sinif | vakalar (CI1AO)

Kabul edilebilir okliizyonu olan iskeletsel
ve digsel Sinif | vakalarin (CITAO) kraniofasi-
yel morfolojileri Tablo 3-6 arasinda sunul-
mustur.

Kraniofasiyel morfolojilerdeki 12+1 ve
21+1 yas arasindaki degisiklik erkeklerde ve
kizlarda benzerlik gostermemektedir. 12+1

o

Aksoy Dogan, Bolpaca

and Fejerskov Fluorosis Index (TFI) to classify
the degree of dental fluorosis (17). The mean
Fluorosis Index result was 5.70+2.03 for
CITAO. According to Pearson Chi-square
there is no statistical difference of TFI betwe-
en males and females (p>.05).

Cephalometric analysis

The cephalometric radiographs were ta-
ken with the subjects standing with their te-
eth occluded and the lips in a relaxed positi-
on. The films were traced on acetate paper.
Bjork analysis (15) was used for the evaluati-
on of profile roentgenograms.

Statistical Method

The results were expressed as the mean,
standard deviation (SD), maximum(Max) and
minimum (Min) values for quantitative vari-
ables. SPSS (version 11) for Windows (SPSS;
Chicago, Illinois, USA) statistical package
were used for statistical analysis and signifi-
cance levels were set at 0.05. A Student t-test
was used to evaluate the difference between
the two age groups, and compare the means
between the genders. Gender differences we-
re tested within each age group with Mann-
Withney U analysis and the changes from
1241 to 2141 years of age were evaluated for
each group separately. Ninety-per cent confi-
dence intervals (Cl) were also calculated.

Reliability

A replicate measurement trial was perfor-
med on 20 randomly selected cephalograms
of the 12+1 years old adolescents and 21+1
young adults. The radiographs were traced
again after an interval of 2 weeks by the sa-
me researcher (PB). In order to estimate the
measurement error, Dahlberg’s formula was
used (18). Systematic error was estimated by
one-sample t-test.

RESULTS

In general measurement errors were small.
No variable reached the 5 per cent level of
significance in the paired t-test. Descriptive
statistics of the study was shown in Table 1.
Comparison of Turkish population with and
without fluourosis was shown in Table 2.

Tiirk Ortodonti Dergisi 2008,21:215-226
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Females/ Kizlar

Males/ Erkekler

Ortstama  SP N Ovistama 5P MD
NSAr 21 126.2 44 15 121 5.1 010 * 42
SArGo 21 143.9 6.5 15 148.7 32,007 ** 48
 ArGoGn 21 1255 6 15 1344 4 ’002 ** 8.9
= E ArNPr 21 637 35 15 619 12 0.058 18
S §I SNPr 21 814 44 15 813 37 0.664 0.1
E o SNId 21 783 44 15 76.9 39 0.411 14
f o IdPog-MGo 21 70.8 6.3 15 68.3 2.6 0.594 25
NAPog 21 176.9 47 15 175 28 0.191 1.9
NSAr 21 1264 6.1 20 118.5 75 »002% 8
SArGo 21 1419 58 20 146.8 43,007 ** 49
B o ArGoGn 21 125.7 53 20 1235 43 0.248 22
) E ArNPr 21 65.1 27 20 66.5 2.1 0.075 13
§I SNPr 21 84 37 20 858 37 048 * 18
=  SNId 21 80.2 38 20 827 52 0.164 25
E IdPog-MGo 21 70.8 5.1 20 727 35 0.148 19
NAPog 21 176.4 22 20 175.9 34 1 0.5
SN 21 714 42 15 718 2 0.41 04
SAr 21 363 43 15 375 2.1 ,037 * 12
. Arkk 21 485 59 15 472 45 0.884 13
| Kkdd 21 80.9 62 15 793 32 0.497 1.6
e o8 1ddd 21 355 49 15 37.1 29 0.059 16
) % NMe 21 121 74 15 128.6 77 ,018 * 6.6
é E NP 21 55.6 47 15 56.6 23 0.131 -1
U MeP 21 63.3 52 15 682 53 ,023 * 4.9
ks 000 **
SN 21 723 26 20 777 32 VY 54
E é SAr 21 379 25 20 384 45 0.694 05
Arkk 21 514 738 20 52.5 49 0.345 1.1
' 000 **
B E Kkdd 21 80.7 3.1 20 85.6 EX T 49
] §I Iddd 21 353 32 20 38.5 43 ,013 * 32
5 NMe 21 1282 6.4 20 132.6 45 ,018 * 44
= a NP & 21 557 2.1 20 573 34 0.124 16
MeP e 21 71.1 54 20 732 5.1 0.207 2.1

Mann-Witney U test. SD=Standart deviation /Standart Deviasyon; MD=Mean difference / Ortalamalar aras1 fark

#%%p<0.001, **p<0.01, *p<0.05

ve 21+1 yaglari arasinda bayanlar i¢in dog-
rusal olctimlerden sadece SAr (p<0.5), NMe
(p<0.001) ve MePMe (p<0.01) anlamh du-
zeyde artis gostermis, ne var ki acisal 6l¢ctim-
lerde anlamli diizeyde bir degisiklik gozlen-
memistir (Tablo4). Erkekler icin acisal deger-
lerden NSAr, SArGo ve NAPog haricindekile-
rin hepsi istatistiksel olarak anlamli diizeyde
degisiklikler gostermistir (Tablo 5). Cizgisel
olcumlerde SN, Arkk, kkdd ve MePMe harig
anlamli diizeyde degisiklik gortlmemistir
(Tablo 6).

TARTISMA

Ortodontistler yasla beraber ytiz kemikle-
rinde ki degisimin miktarini ve bu degisim si-
rasinda mandibular boyutlardaki degisikligin
maksilla ve kafa kaidesi ile birlikte olup ol-
madigini ve de her iki ¢enede de birbirine

Turkish Journal of Orthodontics 2008;21:215-226

Skeletal and dental CI1 cases with

acceptable occlusion (CITAO)

The craniofacial morphology of those indi-
viduals registered with skeletal and dental
CI1 cases with acceptable occlusion (CITAO)
is presented in Tables 3-6.

The changes in craniofacial morphology
from 12+1 to 21+1 years of age were similar
neither for males nor for females. For females
from linear dimensions only SAr (p<0.5),
NMe (p<0.001) and MePMe (p<0.01) incre-
ased significantly whereas no significant
change occurred in any of the angular me-
asurements between ages 12+1 and 211
(Table 4). For males there was a consistent
pattern of statistically significant changes for
angular measurements (Table5) but this con-
sistency is damaged in NSAr, SArGo and NA-
Pog values. There was no significant differen-

o

Tablo III. 12+1 ve 21+1
yasinda olan florozisli Tiirk
cocuklarinin (iskeletsel ve
dissel Sinuf I olup kabul
edilebilir okliizyona sahip
olanlar) kraniyo-fasiyel
morfolojilerinin cinsiyetler

arasi farki.

Table III. Gender difference of
the craniofacial morphology
of 12+1 to 21+1 year-old
Turkish children with
flourosis. (Skeletal and dental
Class I samples with

acceptable occlusion).
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bagh klinik olarak belirgin bir artis/azalma
olup olmadigini bulmaya meraklidirlar (19-
22). Scammon ve arkadaslari (23), 10 ve 20
yaslar arasindaki kranyum buytmesini %4,
orta ve Ust yliz buytmesini ise %35 olarak
bildirmislerdir. Diger taraftan Bjork (24) man-
dibulanin uzunlugunun bir kisim kisilerde 20
yaslarindan sonra da biytimeye devam ettigi-
ni bildirmistir. Thilander ve arkadaslari (25)
karisik dislenme déneminde biyiime artisi ve
hizint dustk kaydetmislerdir. Geng eriskin
donem olarak bilinen 19 yasinda da geriye
kalan blytime miktarinin az oldugu gozlen-
mistir. Kizlarda boy artisinin 10 ve 13 yaglari
arasinda, erkeklerde ise 13 ile 16 yaglari ara-
sinda atilhm gosterdigi bilinmektedir. Bundan
dolayidir ki yapmis oldugumuz calisma dis-
sel florozisi olan bireylerde kraniyofasiyel pa-
rametrelerin 12+1 ve 21+1 yas arasi degisi-
mini ele almistir.

iskeletsel ve dissel florozis yiiz prognatisi-
ni etkileyebilecek cevresel faktorlerden biri
olabilir (26). Mandibular biiyiime esas olarak
kondil’de gerceklestiginden ve florozisin
temporomandibular eklemi etkilemesi tartis-
ma konusu oldugundan, biz de bu bireylerde
yiz gelisimini Bjork gelisim analizi ile incele-
meye karar verdik.

Kraniyofasiyel parametrelerin degisimi da-
ha 6nceden, degisik toplumlar icin birey se-
¢iminde "normal okliizyon"(29-32), "kabul
edilebilir okliizyon"(19,20,33,34) ve "yliz de-
formitesi gorilmeyen Angle Sinif 1" (21,22)
kapanisi igeren degisik okltzyon tipleri kulla-
nilan degisik c¢alismalarda incelenmistir
(14,19-21,25,27,28). Turk toplumu lzerinde
de yiz normlarini belirlemek amagli Sinif |
normal okliizyonlu bireyler tzerinde yapil-
mis ¢alismalar mevcuttur (13,14). Ne var ki
florozisli bireyler icin hentiz bir calisma kay-
dedilmemistir. Bu ytizden bizde standart veri-
ler ile mukayesenin mimkiin olmasi icin ¢a-
lisma vakalarimizi Sinif 1 normal okliizyona
sahip bireylerden sectik.

Thilander ve arkadaslarinin calismasinda
(25) acisal degerler ve mesafeler degisik geli-
sim donemlerinde farkhiliklar gostermistir ve
erkeklerdeki kraniyofasiyal mesafelerin kizla-
ra nazaran her donemde daha fazla bulun-
masi bizim calismamizla benzerlik goster-
mektedir (Tablo 4-6). El-Batouti ve ark.(21)

o

Aksoy Dogan, Bolpaca

ce for linear measurements except for SN,
Arkk, kkdd and MePMe (Table 6).

DISCUSSION

Orthodontists are interested in finding ans-
wers to the magnitude of change which oc-
curs in the size of facial bones with age, if the
changes in mandibular dimensions accompa-
nied by corresponding change in the relati-
onship of the maxilla to the cranial base and
if there is a clinically significant circumpu-
bertal acceleration/deceleration in both ma-
xillary and mandibular size (19-22). They
Scammon et al. described the remaining
growth between the ages of 10 and 20 years
as 4% in the cranium and 35% in the middle
and upper parts of the face (23). On the other
hand, Bjork (24) indicated that mandibular
length continued to increase in a number of
persons past the age of 20 years. Thilander et
al. (25) mentioned that only of minor growth
acceleration and magnitude was registered
during the mixed developmental period. In
addition a small residual growth increase was
observed in the young adult period of 19 ye-
ars of age. Body height showed a growth
spurt between 10 and 13 year recordings in
females and between the 13-16 year recor-
dings in males. Therefore the present study
reports changes in craniofacial parameters of
individuals with dental flourosis from a fairly
homogeneous geographical area of Turkey,
Isparta; from 12+1 to 21+1 of age.

Skeletal and dental fluorosis may be one
of the environmental factors that can effect
facial prognatism (26). As "the growth in
length of the mandible in man occurs essen-
tially at the condyles"; and the possible effect
of fluorosis on temporomandibular joint is a
matter of dispute, we decided to investigate
its effect on facial development by using
Bjork’s growth analysis (15).

The changes in craniofacial parameters
was studied for several populations in previ-
ous studies (14,19-21,25,27,28) by using dif-
ferent criteria in selection of subjects, e.g
"normal occlusion" (29-32), "acceptable occ-
lusion" (19,20,33,34) and "Angle Class | with
no facial deformity" (21,22). Although facial
norm values for skeletal Class | Turkish popu-
lation with normal occlusion, were determi-
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12+1 age interval/ yas

ARnam

21+1 age interval/yas donemi

Mean/

Mean/

N Ortalama SD N Ortalama SD P MD
NSAr 21 126.2 4.4 21 126.4 6.1 0.596 0.2
SArGo 21 143.9 6.5 21 141.9 58 0121 2
ArGoGn 21 125.5 6 21 125.7 5.3 0.705 0.2
ArNPr 21 63.7 3.5 21 65.1 27 0115 1.4
SNPr 21 81.4 4.4 21 84 3.7 0.082 2.6
SNId 21 78.3 4.4 21 80.2 38 0312 1.9
1dPog-MGo 21 70.8 6.3 21 70.8 5.1 0.95 0
NAPog 21 176.9 4.7 21 176.4 22 0487 0.5
SN 21 714 42 21 72.3 2.6 0.21 0.9
SAr 21 36.3 43 21 37.9 25,021 % -5
Arkk 21 48.5 5.9 21 51.4 7.8 0215 3
Kkdd 21 80.9 6.2 21 81.2 3.1 0.579 0.3
Iddd 21 34.9 4.9 21 353 32 0.494 0.3
NMe 21 121 7.4 21 128.2 6.4 002 ** 62
NP 21 55.6 4.7 21 55.7 2.1 0.369 0.1
MeP ye 21 63.3 5.2 21 711 R X

Mann Witney U test SD=Standart deviation/ Standart Sapma; MD=Mean difference/ Ortalamalar aras1 fark

#%%p<0,001, **p<0,01, *p<0,05

kabul edilebilir okliizyona sahip Norveg be-
yaz irki Gizerinde cinsiyetler arasinda gelisim
farkini gosteren bir calisma yapmis ve ylizde
belirgin bir uyumsuzluk bulamamislardir.
Cinsiyetler arasi en belirgin farkhliklar 12 ya-
sindan sonra ozellikle 12-15 yaglari arasinda
gozlenmistir. Erkekler maksiler ve mandibu-
lar prognatism acisindan daha buyik deger-
ler sergilemistir. Ayrica 12, 18 yaslari arasin-
da kizlara nazaran daha buyik degisiklik
gozlenmistir ki bizim ¢alismamizin sonuglari
da El-Batouti’nin (21) calismasiyla uyum gos-
termektedir (Tablo 3).

Eger (NSAr) ve Prognatizm agilari sefalo-
metrik cizimlerde cok sik kullanilan agilardir
(35). Calismamizda yas ile beraber en belir-
gin degisiklikler erkeklerde maksiller ve man-
dibuler prognatism acisinda goézlenmistir
(Tablo 5). Ne var ki Isimer ve ark. (14) ¢ahs-
masina bakildiginda florozisli Isparta pop-
lasyonu ile Turk standartlari genc eriskinlerde
birbirleri ile uyum gostermemektedir. Florozi-
si bulunan normal okliizyona sahip iskeletsel
ve dissel Sinif | genc eriskin vakalar Notr Ok-
[tizyonlu geng eriskin Turk bireylerin normla-
ri ile karsilastirildiginda NSAr ve eklem (SAr-
Go) agisi arasi fark anlamsiz bulunmusken
gonial (ArGoGn) acilar arasi farklilik anlam-
[1 bulunmustur. Standart Turrk toplumu erkek
veriler Bjork ile uyum icerisindedir (Tablo 2).
Thilander ve ark. (25), Bjork (15) ile benzer
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ned in several studies before (13,14), it has
not been studied for the population with den-
tal flourosis yet. Thus we chose our study
sample also from Class | individuals having
normal occlusion.

Distances as well as angular measurements
varied with different development periods in
the study of Thilander et al. (25) and the cra-
niofacial distances were constantly larger in
males than in females just as in our study
(Tables 4-6). El-Batouti et al. (21) made rese-
arch on developmental difference of genders
on Norwegian Caucasians with clinically ac-
ceptable normal occlusion and they found no
apparent facial disharmony. Most pronoun-
ced differences between genders were obser-
ved after the age of 12 years particularly at
ages 12 and 15 years. Males consistently de-
monstrated significantly larger values for ma-
xillary and mandibular prognatism and had
larger changes than females between 12 and
18 years of age (21) which showed consis-
tency with our findings (Table 3).

Saddle (NSAr) and Prognatism angles are
the most prominent angles used in cephalo-
metric tracings (35). The most pronounced
age changes were observed in the degree of
prognathism of the maxilla and mandible in
Turkish males (Table 5). Nevertheless Turkish
young adults with fluorosis don’t show con-

o

Tablo IV. Iskeletsel ve digsel

Sinif I, kabul edilebilir

okliizyona sahip florozisli

kizlarin 1241 ve 21+ 1 yas

arasi kraniyofasiyel
morfolojilerindeki

degisiklikler.

Table IV. Changes in

craniofacial morphology of

skeletal and dental Class I

females with flourosis and

acceptable occlusion from

1241 to 21+ 1.
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Tablo V. iskeletsel ve digsel
Sinif I, kabul edilebilir
okliizyona sahip florozisli
erkeklerin12+1 ve 21+ 1 yas
arasi kraniyofasiyel
morfolojilerindeki acisal
degisiklikler ve Bjork galisma

grubu ile mukayesesi.

Table V. Changes of angular
measurements in craniofacial
morphology of skeletal and
dental Class I males with
flourosis and acceptable
occlusion from 12+1 to 21+1
and comparison with Bjérk

study group.
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1241 age interval/yas dénemi

21«1 age interval/yas donemi

Mean / BMV

Mean / BMV

N Ortalama SD N:321 SD Ortalama SD N:281 SD P MD
NSAr 15 121 5.1 121.9 49 20 1185 7.5 123.1 5.3 0.07 3.6
SArGo 15 148.7 32 143 6.2 20 146.8 43 143.3 6.9 0.087 2
ArGoGn 15 1344 4 131.1 6.1 20 1235 43 130.9 7.3 ,000 *** 11
ArNPr 15 61.9 12 65.5 3.2 20 66.5 2.1 66.4 3.7 ,000 *** -4.6
SNPr 15 813 3.7 83.7 3.7 20 85.8 37 84.8 4.1 ,001 *** -4.5
SNId 15 76.9 39 78.9 3.6 20 827 52 81.7 4.4  ,001 **=* -5.8
IdPog-MGo 15 68.3 2.7 68.6 5.4 20 72.7 35 64.2 6.4 ,000 *** -4.4
NAPog 15 175 2.8 173.9 5.6 20 1759 34 177 7 0.686 -0.9

Mann Witney U test, BMV= Bjork mean values, SD=Standart deviation/ Standart Sapma; MD=Mean difference/ Ortalama Sapma

*%%p<0,001, **p<0,01, *p<0,05

sonuclar elde etmistir. Bunun ayni toplum
tzerinde calismasindan kaynaklandigini du-
stinmekteyiz. Diger taraftan calismamizda
kizlarda NSAr biyime ile birlikte stabilizas-
yon gostermistir. Thilander ve ark.larinin (25)
calismasinda ise, NSAr erken daimi dislen-
me doneminden (13 yas) genc eriskin done-
me (19 yas) kadar kizlarda zaman icinde
azalma gostermistir.

Calismamizda maksiller ve mandibular
buytimenin artisi kizlar icin anlamli bulun-
mamistir (Tablo 4). Bishara ve arkadaslari (36)
15-25 vyaglari arasindaki bireyler (lzerinde
yapmis oldugu calismalarinda, maksiler
prognatinin 0.3° artis gosterdigini bildirirken
El-Batouti ve ark. (21) kizlar icin bu degeri
0.6°, erkekler igin ise 1.32 olarak bildirmisler-
dir. Calismamizda maksiler prognatinin daha
fazla artisi, yas araliginin (12+1-20+1) daha
genis alinmasindan kaynaklanmis olabilir.
Mandibular prognatismin belirgin artisi ve
saggital cene iliskisinin CITAO erkekleri icin
azalmasi benzer calismalarla uyumluluk gos-
termemektedir (21,24,28) (Tablo 6). Kerr
maksiler prognatism acisindan cinsiyet farki
bulamamistir (37). Bu sonucta bizim calisma-
mizla uyumludur.

Turk standart degeri ile florozisli Tirk geng
eriskin grubu arasinda ArGoGn agisinda an-
lamli fark olmamasina ragmen, bizim floro-
zisli grubumuzla Bjork’tin degerleri arasin-
dan en belirgin fark olani ArGoGn agisi idi.
Bunun nedeni Tirk toplumunun brakisefalik
kafa gelisimi gostermesi olabilir. Thilander ve
arkadaslari (25) CITAO erkekleri icin Ar-
GoGn acisinda 13-19 yaglari arasinda azal-
may!1 52 (Tablo 4) bulurken Thordarson ve ar-
kadaslari (28) 6 dan 16 yasina degin ArGoGn
azalmasini hem kizlar hem de erkekler icin

o

sistency with the results of Turkish standard
values that Isimer et al (14) found. When Tur-
kish skeletal and dental Class | samples with
acceptable occlusion (CITAO) and with flu-
orosis is compared to Turkish Class | young
adults with neutral occlusion; NSAr and arti-
cular (SArGo) angles showed similarity while
gonial (ArGoGn) angle showed significant dif-
ference. Turkish standard values (14) show
consistency with the study results of Bjork
(Table 2). Swedish males in the study of Thi-
lander et al. (25) also showed similar results
with Bjork who also studied on the same po-
pulation. Females’ NSAr showed stabilization
by growth in our study whereas NSAr in the
study of Thilander et al. (25), decreased by ti-
me between early permanent dentition period
(13 years) until young adulthood (19 years).
The increment of maxillary and mandibu-
lar growth was not significant for females in
our study (Table 4). In the study of Bishara et
al. (36), maxillary prognathism increased 0.3°
between the ages of 15 and 25 years while it
increased 0.6° for females and 1.3° for males
in the study of El-Batouti et al.(21) The greater
increment of maxillary prognatism in our
study must be because of the age range from
12+1 to 20+1. The marked increase in man-
dibular prognathism and reduction in sagittal
jaw relationship noted for CITAO males is in
agreement with other similar studies
(21,24,28) (Table 5). Kerr (37) did not find
gender difference regarding maxillary prog-
nathism and this in consent with our study.
Even though no significant difference was
seen between Turkish standard values of Ar-
GoGn and Turkish population with fluorosis
in Isparta, one of the most pronounced chan-
ges between our study group with flourosis

Tiirk Ortodonti Dergisi 2008,21:215-226
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anlamh bulmus (p<0.001) fakat cinsiyetler
arasi fark bulamamislardir. ArGoGn agisi kiz-
lar icin hem Thordarson (28) hem de Thilan-
der ve arkadaslarinin (25) ¢alismasinda er-
keklere nazaran daha az degisim gostermistir.
Bizim calismamiz da hem erkekler icin hem
de kizlar ile erkeklerin mukayesesi s6z konu-
su oldugunda Thordarson ve arkadaslari’nin
(28) calismasi ile benzerlik gostermektedir.
ArGoGn acisinin kizlarda anlamli olmayan
azalmasi kizlarin biuytime ataginin takribi 10-
13 yaslarinda gerceklesirken erkeklerininki-
nin 13-16 yaslar arasinda farkli yas dilimle-
rinde olmasindan kaynaklanabilir.
Calismamizda yiuiz konveksitesi (NAPog)
konveks profilden diize dogru kaymistir. NA-
Pog'deki degisiklik kiz (Tablo 4) ve erkek
(Tablo 5) bireyler igin farksiz bulunmustur. Bu
sonug Bjork (24) ve El-Batouti ve ark. (21)'nin
calismasiyla uyum gostermektedir. Thilander
(25) ve Thordarson ve ark. (28)'nin calisma-
sinda yiiz konveksitesi eriskinlerde hafif kon-
veks profilden hafif konkav profile kadar dus-
mustir. Bishara ve arkadaslari (36) ise ¢alis-
malarinda, diger ayni yas grubunda yapilan
calismalarla mukayese ettiginde yiiz konvek-
sitesinde bir diisme saptamamistir.
Calismamizda Arkk, Tirk standart verileri
ve Bjork degerleri ile mukayese edildiginde
daha buyik degerlere sahip olmasina rag-
men, kizlarin Arkk’nin erkeklere nazaran da-
ha az biyumesi (kizlarda ortalama 3mm, er-
keklerde ortalama 5.3mm) Thilander ve
ark.(25) calismasiyla benzerlik gostermekte-
dir. Calismamizda kkdd artisi (kiz= 0.3; er-
kek= 6.3) Thilander ve arkadaslarinin (25) (is-
veg kiz=5.4-7.7, erkek=9.2-10.3) calismasiy-
la mukayese edildiginde daha az bulunmus-
tur. Biytime sirasinda Arkk ve kkdd’nin artigi
CITAO kizlar igin anlamli bulunamamistir.
(Tablo 4). Diger taraftan CITAO erkekler i¢in
anlamli dizeyde (p<0.01 ve p<0.001) bulun-
mustur (Tablo 6). Kizlar erkekler ile mukayese
edildiginde kkdd 12+1 yasinda anlamli
dizeyde farklilik gostermez iken 21+1 yasin-
da erkeklerde anlamli diizeyde fazla tespit
edilmistir. (Tablo 3). Zaman icinde kkdd’nin
buyume farklihgr Thordarson ve ark.nin (28)
cahismasiyla benzerlik gostermektedir. Diger
taraftan florozisli Turk erkek ve kizlarda man-
dibular biiytime orani (Arkk, kkdd) isvec er-
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and Bjork’s was the degree of ArGoGn. This
can be the result of brachicephalic cranial
growth of Turkish population. Thilander et al
(25) found 5° decrement for boys during 13
and 19 years of age while Thordarson et al.
(28) found the decrement of ArGoGn signifi-
cant between the ages 6 to 16 (p<0.001) in
both males and females, but the difference
between genders was not statistically signifi-
cant. Females had lower changes than males
for ArGoGn both for Thordarson et al (28)
and Thilander et al. (25). Our result showed
similarity for males, and for the comparison
of females and males with Thordarson et al
(28). The insignificant drop of ArGoGn of fe-
males can be the result of growth spurt diffe-
rence of females (between 10-13) and males
(between 13-16).

The mean facial convexity (NAPog) chan-
ged from slight convexity to straight. Change
of NAPog was not significant both for fema-
les (Table 4) and males (Table 5). The result is
in accordance with Bjork (24) and El-Batouti
et al. (21) In the study of Thilander et al (25),
Thordarson et al.(28), facial convexity chan-
ged from slight convexity to even to slight
concavity in adults. Bishara et al. (36) did not
find any decrement in convexity compared to
other age relevant studies.

Less increment of Arkk of female populati-
on compared to male population in our study
(CITAO females: ~3mm, males: 5.3mm) sho-
wed parallelism with Thilander et al.(25) (fe-
males:5.6; males:7.3) although Arkk showed
greater values compared to both Turkish
Standard values and Bjork’s in our study. The
increment for kkdd was less in our study gro-
up (females CITAO 0.3; males CITAO= 6.3)
compared with Thilander et al. (25) (Swedish
females =5.4-7.7, males=9.2-10.3). The inc-
rease in Arkk and kkdd during growth was
not significant for females (Table 4). On the
other hand increment for males were signifi-
cant (p<0.01 and p<0.001) (Table 6). When
females compared with males, kkdd was not
significantly different at the age of 12+1 but it
was significantly larger for males at the age of
21«1 (Table 3). Growth difference of kkdd by
time shows parallelism again with Thordar-
son et al. (28) On the other hand mandibular
growth ratio (Arkk, kkdd) of Turkish males

o
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Tablo VI. Iskeletsel ve dissel
Sinif I, kabul edilebilir
okliizyona sahip florozisli
erkeklerin 12+1 ve 21+ 1 yas
aras1 kraniyofasiyel
morfolojilerindeki ¢izgisel
degisiklikler ve Bjork’tn
biiytime gelisim standartlar1

ile mukayesesi.

Table VI. Changes of linear
measurements in craniofacial
morphology of skeletal and
dental Class I males with
flourosis and acceptable
occlusion from 12+1 to 2141
and comparison with Bjork’s

growth and development.
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12+1 age interval / yag araligi

21+1 age interval / yas aral1g1

Mean/

Mean/

N Ortalama SD N Ortalama SDb P MD BGR TGR
SN 15 71.8 2 20 777 32 ,000 *** -59 6.5 82
SAr 15 375 2.1 20 384 45 0.688 -0.9 78 24
Arkk 15 472 4.5 20 525 49 ,009 ** =53 263 25
Kkdd 15 793 32 20 85.6 35 ,000 *** -6.3 10.7 79
Iddd 15 37.1 29 20 385 43 0.364 14 15.3 18.6
NMe 15 128.6 7.7 20 1326 4.5 0.154 -4 134 3.1
NP x 15 56.6 23 20 573 34 0.834 -0.7 10.2 12
MeP e 15 68.2 53 20 732 5.1 ,027 * -5 15.3 73

Mann Witney U test, (TGR: Turkish Growth Ratio/ Tiirklerin Biiyiime Orant BGR: Bjork’s growth ratio/ Bjérk iin Biiyiime Orani);
SD= Standart deviation/Standart Sapma; MD=Meand difference/ Ortalamalar aras1 fark

kek ve kizlarina oranla daha az bulunmustur
(25). Bundan dolayr konveksitedeki azalma
florozisli Tirk bireylerinde daha az bulun-
maktadir. Tarklerin ramus yiksekliginin fazla
olmasi brakisefalik yiiz tipine sahip ol-
malarindan kaynaklanir. Arka yiz ytksek-
liginin Tirkler de daha yiiksek bulunmasi
antropolojik calismalarla desteklenmekle
beraber diger calismalara nazaran daha
kondil
biyliimesi ve temporo mandibular eklem

distk dizeyde artisi florozisin
tzerindeki etkisini sorgulamamiza neden ol-
maktadir.

Calismamizda kizlarda ve erkeklerde
MePMe’deki artis istatistiksel olarak anlamli
bulunmustur (p<0.001, p<0.05) (Tablo 4,6).
Ortalama NMe degeri florozisli Ttirk bireyler-
de lisveclilere nazaran 12+1 ve 21+1 vyas
grubunda daha yiksek degerdedir. Bu sonug
Basciftgi ve ark.nin (13) Anadolu Turk
populasyonunu Avrupa Standard verileri ile
karsilastirdigr ve alt ytiz yuksekligini daha
fazla buldugu sonucuyla uyumludur.

SONUC

Bu sonuclar gostermektedir ki belirli acisal
ve cizgisel olcilerde normal biyime ve
gelisimde oldugu gibi, yasa bagh belirgin
degisiklikler olusmaktadir.

Erkeklerin her iki yas grubunda da (12+1
ve 21x1) maksiler ve mandibular prognatism
acilar anlamli diizeyde buyuk gorilmektedir.
Ayni zamanda erkekler kizlara nazaran daha
biyuk degisim gostermektedir.

Tuarklerin ramus ytiksekliginin fazla olmasi
brakisefalik yitiz tipine sahip olmalarindan
kaynaklanir. Arka ylz yuiksekliginin Tarkler
de daha ytiksek bulunmasi antropolojik calis-
malarla desteklenmekle beraber diger calis-
malara nazaran daha distk dizeyde artisi
florozisin kondil biiyimesi ve temporoman-

o

and females with fluorosis was less compared
to Swedish males and females (25). Thus re-
duction in convexity was less in Turkish
samples with fluorosis. The reason of the sig-
nificant difference of ramus height of Turkish
population was considered as the brachicep-
halic facial type of Turks whose ramus height
is supposed to me longer. While longer pos-
terior face shows anthropologic difference of
Turkish population, less increment for Turkish
population in lIsparta, forces us to question
the possible effect of flourosis on condylar
growth and temporomandibular joint.

Increment of MePMe was statistically sig-
nificant both for females and males in our
study (p<0.001, p<0.05) (Table 4,6). The
mean values of NMe for Turkish samples with
flourosis were greater than Swedishs for both
12+1 years of age and young adults. This fin-
ding showed parallelism with the findings of
Basciftci et al. (13) who found lower facial
height of Turkish Anatolian population
greater compared to standard values of
European’s.

CONCLUSION

These results have clearly indicated that
marked age-related changes occur in several
angular and linear measurements related
with facial development very similar to nor-
mal growth.

Males sig-
nificantly larger values for maxillary and

consistently demonstrated

mandibular prognatism and had larger chan-
ges than females between 12+1 and 21+1
years of age.

Significant difference of ramus height of
Turkish population was considered as the
brachicephalic facial type of Turks whose
ramus height is supposed to be longer. While
longer posterior face shows anthropologic

Tiirk Ortodonti Dergisi 2008,21:215-226
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dibular eklem (zerindeki etkisini sor-
gulamamiza neden olmaktadir.

Sinif | kabul edilebilir okltizyona sahip dis-
sel florozisi olan bireylerin kraniyofasiyel
morfolojileri Isparta’da yasayan florozisli
bireyler icin sefalometrik norm degerler
olarak kabul edilebilir.

difference of Turkish population, severely less
increment of ramus height (Arkk) causes
curiosity on the effect of flourosis on condy-
lar growth.

The results of the craniofacial morphology
for CITAO individuals with dental flourosis
from 121 to 21«1 can be regarded as nor-
mative cephalometric standards for in-
dividuals with flourosis from Isparta.
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