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GiRis

Bolton (1) 1958 yilinda, mesio-distal dis
boyutlarinin tst ve alt ceneler arasindaki
oranlarini  belirlemek igin  bir analiz
gelistirmistir. Calismasinda, st ve alt ¢enelere
ait dislerin mesio-distal boyutlari arasindaki
oranin uyumsuz olmasi durumunda, ortodontik
tedavinin bitis safhasinda duizgiin bir okluzal
interdijitasyon ve ark koordinasyonunun
olamayacagi sonucuna varmigtir. Calismasinda
toplam oranlar ( birinci molar-birinci molar) igin
91,3 % + 1,91 ve anterior oranlar (kanin-kanin)
icin 77,2 % =+ 1,65 degerlerinin ideal bir
okluzyon ve interdijitasyonun tagimasi gereken
oran degerler oldugunu bildirmistir.

Stifer (2) Bolton’un calismasini Sinif 1 molar
iliskisine sahip modeller tizerinde tekrarlamis ve
benzer sonuglara ulagmustir.

Diger arastirmacilar da yapmis olduklari
cahsmalarda, farkh irklar igin Bolton oranlarini
tespit etmiglerdir (3,4).

Bu cahgmalar, iyi veya mikemmel
okluzyona sahip ortodontik olarak tedavi
edilmis veya tedavi edilmemis kisilerde
gerceklestirilmistir.  Farkli  malokluzyonlara
sahip bireylerin ceneleri arasindaki dis boyutu
oranlarini inceleyen calismalarin sayisinin az
oldugu bilinmekle birlikte konu hakkinda farkli
sonugclarin  bulunmasiyla tartismalar giderek
artmistir(4).

Arya ve ark (5) dahil bir ¢cok aragtirmaci, dis
boyutlart  bakimindan cinsiyetler arasinda
farkhilik oldugunu bildirmistir. Sinif 1 ve Sinif 1
malokluzyonlar arasinda dis  boyutlar
bakimindan farkhliklar bulundugunu
gostermeye calismiglar fakat bunu
kanitlayamamuslardir. Calismalarinda her bir dis
icin ortalama boyut saptanarak farkli gruplar
icin karsilastirma yapmuslardir (Ornegin; Sinif |
ve Sinif Il malokluzyonlar, erkekler ve kizlar).

Levelle (4), dis boyutlar ve (st cene arki ile
alt cene arki arasindaki oranlar bakimindan
cinsiyetlere  gore  farkliliklar  oldugunu
gostermisti.  Bunun yani sira  Negrolar,
Mongollar ve Beyazlar arasinda dis boyutlari
bakimindan irksal farkliliklar tespit etmistir.
Lavelle (4), calismasinda st gene arki ile alt
cene arki arasindaki oranlari farkli malokluzyon
gruplari igin olgmusttr. Analizinde farkh bir
metot kullanmugtir.  Bireyler arasinda dis
boyutlarini  karsilastirmaktan  ¢ok, erkek
bireylerde her bir dis icin ortalama dis
boyutunu, farkli malokluzyon gruplar icin tespit

Nur, Malkog, Catalbas, Basgiftci, Demir

INTRODUCTION

In 1958, Bolton (1) improved an analysis
to determine the ratios of mesio-distal
dimensions of the teeth between maxilla
and mandible. In his study, he concluded
that at final stage of the treatment, if the
proper ratios of mesio-distal dimensions of
the upper and lower teeth were not
established well, then there wouldn’t be any
perfect occlusion or any coordination of the
arches. He informed that the values for an
ideal occlusion and interdigitation would be
91.3% = 1.91 for total ratios (intermolar
distance beginning from the mesial contact
points of the molars) and 77.2% = 1.65 for
anterior ratios (the distance between
canines).

Stifer (2) had repeated Bolton’s study on
study casts that had Class | occlusion and
found similar results. Some other
researchers had determined the Bolton
ratios of different races in their studies.
These studies were performed on study casts
of orthodontically treated or non-treated
individuals with good or perfect occlusion.
The number of studies that investigates the
intermaxillary teeth dimension ratios of
different types of malocclusion groups was
known to be few and as researchers came
out with different results, the arguments
were increased (3,4).

Many authors including Arya et al (5)
reported that from the point of view of tooth
dimensions, there was a great difference
between males and females. These authors
also tried to demonstrate the differences
between Class | and Class Il malocclusion
groups regarding the tooth size but they
couldn’t succeed. They determined an
average size per tooth and they compared
these values for different groups (for
instance; Class | and Class Il malocclusions,
males and females).

Levelle (4) showed that there were
differences between sex groups according
to tooth size and the ratios between upper
and lower arch. Besides, he found
differences among Blacks, Asians and
Caucasians in terms of tooth size. Lavelle (4)
had measured the ratios between upper and
lower arch lengths for different types of
malocclusion groups. He used a different
analysis method. Instead of comparing tooth
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etmistir. Calismasinda, farkli malokluzyon
kategorilerinde, ~ mandibuler  degerlerle
karsilagtinlan farkli maksiller degerler icin zit
yapi oldugunu bulmustur. Calismasinda,
maksiller disler icin mesio-distal dis boyutlar
bakimindan Sinif I > Sinif Il Bolim 1 > Sinif 1l
Boltim 2 > Sinif Ill ve mandibuler digler igin Sinif
Il > Sinif | > Sinif 11 Bolim 1 > Sinif 11 Bolim 2
oldugunu tespit etmistir. Bolton uyusmazliginin
diger tip malokluzyonlara gore genellikle Sinif
Il malokluzyon vakalarinda daha biytk
oldugunu bulmasina ragmen, bireyler igin
analiz yapmamistir.

Spery (6) Sinif I, Simif 1l ve Simif 1l
malokluzyona sahip bireylerde  Bolton
oranlarini incelemistir. Bazi Sinif 1l vakalarinin
cerrahi olarak tedavi edilmis olmasina ragmen
bu calismasinda iskeletsel yapidan s6z
edilmemistir. Erkek ve kiz bireyler arasindaki
farkhilk incelenmemistir. Calismasindaki tiim
oransal olctimler, Sinif 11l hastalarda, alt cene
dislerinin mesio-distal dis boyutlarinda fazlahk
oldugunu gostermektedir.

Crosby ve Alexander (7) farkl okluzal gruplar
icin Bolton oranlarini incelemislerdir. Sinif 11l
vakalar igermeyen calismalarinda, cinsiyet
ayrimi yapmamigladir. Calismalarinda
malokluzyon ve iskeletsel yapi arasindaki
iliskiden bahsedilmemistir. Farkli malokluzyon
gruplarinda dis  boyutu  uyumsuzluklari
bakimindan istatistiksel olarak anlamli fark
olmadigini bildirmiglerdir.

Bu calisma,

1. Normal okluzyona sahip Tiurk kokenli kiz
ve erkek bireyler icin ceneler arasi anterior ve
toplam mesio-distal dis boyutu oranlarini tespit
etmek  ve malokluzyon gruplariyla
karsilagtirmak,

2. Dis boyutu oranlan bakimindan farkli
malokluzyon gruplarinda cinsiyetler arasinda
fark olup olmadigini belirlemek,

3. Ceneler arasi dis boyutu
uyumsuzluklarinda Bolton analizinde
kullanilan toplam oran ve anterior oranlar
bakimindan Sinif 1, Sinif 1l Boliim 1, Sinuf 11
Bolim 2 ve Sinif 1ll olgular arasinda farkliliklar
olup olmadigini aragtirmak amaciyla yapilmstir.

BIREYLER ve YONTEM
Calisma igin; normal okluzyon, Sinif |
malokluzyon, Sinif Il Bolim 1, Sinif 1l Bolim 2
ve Sinif Il malokluzyona sahip bireylerden
toplam 5 grup olusturuldu. Her bir gruba 60 kiz
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size between different individuals, he
determined an average tooth size for each
tooth in males of different malocclusion
groups. In his study, he found out that in
different malocclusion categories there
were inappropriate structures. From the
point of view of mesio-distal width of teeth,
he put the groups in order as Class | > Class
Il div 1 > Class Il div 2 > Class Il for upper
teeth and Class Il > Class | > Class Il div 1
> Class Il div 2 for lower teeth. Although he
found that the amount of Bolton
discrepancy was higher in Class Il
malocclusion cases than other
malocclusion groups, he did not perform
any analysis for individuals.

Spery (6) had examined Bolton ratios in
individuals who had Class I, Class Il and
Class 1l malocclusions. Although some of
the Class Il cases were treated surgically, he
hadn’t mentioned about skeletal structures
in his study. The difference between boys
and girls was not inspected. All the rational
measurements in his study showed an
excess in the mesio-distal tooth dimensions
of lower teeth in Class Il patients.

Crosby and Alexander (7) inspected
Bolton ratios for different occlusion groups.
In their study excluding Class Il cases, sex
discrimination and the relationship between
malocclusions and skeletal structures were
not mentioned. They reported that there was
no statistically significant difference in
different malocclusion groups regarding
tooth size discrepancies.

This study was performed,

1. To determine intermaxillary anterior
and total mesio-distal tooth size ratios for
Turkish boys and girls having normal
occlusion and to compare them with
different malocclusion groups.

2. To designate gender differences
between different malocclusion groups in
respect of tooth size ratios.

3. To investigate difference between
Class 1, Class Il div 1, Class Il div 2 and
Class 1l cases according to total and
anterior ratios used in Bolton analysis while
measuring  intermaxillary  tooth size
discrepancies.

SUBJECTS and METHODS

For this study, 5 groups of normal, Class
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ve 60 erkek olmak tizere 120 birey dahil edildi.
Modeller, Selcuk Universitesi Dis Hekimligi
Fakiltesi Ortodonti Anabilim Dali kliniginin
arsivinden rastgele  secildi.  Olgular
gruplanirken, iskeletsel ve dissel (Angle
siniflamasi) olarak ayni simif malokluzyona
sahip olmasina dikkat edildi. iskeletsel
siniflama, sefalometrik analizlerden Steiner’in
ANB acisi dikkate alinarak yapildi (Sinif |
ANB=0-52, Sinif I ANB>52, Sinif Il ANB<09).

Normal okluzyon grubu, kizlar icin ortalama
yas 21,24 + 1,28 yil ve erkekler igin 21 = 1,76
yil olup, ideal okluzyona ve dengeli bir yiiz
yapisina sahip Tirk kokenli bireylerden
olusturuldu (8). Normal okluzyon grubu
olusturulurken agagidaki kriterlere dikkat edildi:

1. Turk anne-baba

2. 17-25 yas araliginda olmak

3. Hi¢ capragiklik bulunmamasi veya
minimal diizeyde olmasi

4. lyi siralanmus alt ve st cene arklari

5. Kaliteli calisma modelleri

6. Ortodontik tedavi gormemis olmak

Malokluzyon gruplari 13-18 yas araligindaki
Tiurk kokenli kiz ve erkek bireylerden
olusturuldu. Birey segiminde asagidaki kriterlere
dikkat edildi:

-Tedavi 6ncesine ait calisma modellerinin iyi
kalitede olmasi

-Ikinci buytik azi dislerinin stirmiis olmasi

-Mesio-distal veya okluzal asinmalarin
bulun-mamasi

-Dislerde cguriik veya restorasyonlarin
bulunmamasi

-Diglerde deformite ve dis anomalilerinin
bulunmamasi (konik formda lateral kesici,
mikrodonti, makrodonti, fiizyon)

-Ortognatik cerrahi ile tedavi olmamak

Algi modellere ait olgtimler, 0,01 mm’lik
hassasiyete sahip dijital bir kumpas yardimiyla

(TO)

(AO)

Moorrees ve ark.(9)'nin tarif ettigi sekilde,
dislerin anatomik mesio-distal kontak noktalari
arasi mesafe olctilerek yapildi. Olctimler,
virgtilden sonra 2 basamak dikkate alinarak
yapildi.

Calisma modelleri tzerinde kumpasla

Nur, Malkog, Catalbas, Basgiftci, Demir

I, Class Il div 1, Class Il div 2 and Class Il
malocclusions were constituted. Each group
included 60 girls and 60 boys . The study
casts were chosen randomly from the
archives of Selcuk University, Faculty of
Dentistry, Department of Orthodontics. In
the grouping stage, attention was paid for
the cases to be skeletally and dentally
(Angle classification) similar in a group.
Steiner’'s ANB angle was used for
classification of the cases skeletally (Class |
ANB = 0-52, Class Il ANB > 52, Class Il ANB
< 09).

Normal occlusion group was constituted
from Turkish individuals with ideal
occlusions and balanced facial structures at
a mean age of 21.24 + 1.28 for girls and 21
+ 1.76 for boys (8). The following criteria
were applied while constituting the normal
occlusion group;

1. Having Turkish parents,

. Age between 17-25 years,

. Minimum or no crowding of teeth,

. Well arranged upper and lower arches,
. Qualified dental casts for the study,

. No history of orthodontic treatment.

The malocclusion groups consisted of
Turkish girls and boys at the age of 13-18.
The following criteria were applied while
choosing individuals;

1. Well qualified dental casts of initial
stage of the treatment,

2. Having erupted second molars,

3. Not having any abrasion at the distal
or mesial side or at the occlusal surface,

4. Not having any tooth with decay or
restorations ,

5. Not having any deformed tooth or any
tooth abnormalities (conic shaped lateral
incisors, microdontia, macrodontia, fusion

etc

YTR)

U1 AW N

(AR)

6. No history of any surgical operations
such as orthognathic surgery.

The measurements related to the dental
casts were performed using a digital caliper
with a sensitivity of 0.01 mm between the
anatomical mesial-distal contact points of
the teeth using the method described by
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yapilan 6lctimlerden kaynaklanabilecek hatayi
belirlemek igin, rast gele secilmis 25 calisma
modeli tzerinde 2 hafta sonra ayni kisi
tarafindan 6lgtiimler tekrarlandi. Dahlberg’in
(10) olcim hatasi (SDE)2=YD2/2N formdili
kullanildi. Olctim hatalarinin en diisiik 0.86 ve
en vyiksek 0.98 arasinda degistigi ve
ortalamasinin 0.92 oldugu tespit edildi Olgiim
hatasinin, istatistiksel olarak anlamli olmadigi
sonucuna varildi.

Dis boyutu oranlari Bolton’un tarif ettigi
sekilde hesapland.

istatistiksel analizler SPSS (10.0) paket
programi kullanilarak yapildi. Her bir 6lgiim
icin ortalama deger (X) ve standart sapma (SS)
degerleri kiz ve erkek bireyler icin hesaplandi.
Tablolarda anterior oran icin "AO" ve toplam
oran icin "TO" harfleri kisaltma olarak
kullanildi. Cinsiyetin ceneler arasi dis boyutlari
uyumsuzluklarinda rol oynayip oynamadigini
tespit etmek icin her bir okluzal grup icin
Student-t testi uygulandi. Normal okluzyon ve
farkli malokluzyon gruplar icin kiz ve erkek
bireylerde anterior ve toplam oran degerlerinin
karsilagtirlmasinda One-way ANOVA ve Tukey
HSD testleri uygulandi (Tablo ). Tukey HSD
testinde, gruplar arasindaki ikili karsilagtirmalar
icin harflendirme
Harflendirmede en kiiciik ortalama degerler "a"
harfi kullanilarak simgelenmistir. Bireylere ait
olctimlerde istatistiksel olarak fark bulunmadig
durumlarda “ns” simgesi kullanilmigtir.

BULGULAR

Her bir malokluzyon grubu ve normal

metodu  kullanilmistir.
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Moorrees et al (9).

The measurements were repeated on
randomly chosen 25 study casts by the same
researcher in order to determine the method
error. Dahlberg’s (10) formula
(SDE)2=Y.D2/2N was used to determine the
method error It was observed that the
measurement errors varied between 0.86
mm minimum and 0.98 mm maximum and
the average was determined to be 0.92 mm.
The method error was not statistically
significant.

Tooth size ratios were calculated as
Bolton described.

The statistical analysis was performed
using SPSS (10.0) package program. For
each measurement, the average value (X)
and standart deviation (SS) were calculated
for girls and boys. In tables, "AO" was used
to indicate "Anterior Ratio" and "TO" was
used to indicate "Total Ratio". For each
occlusal group, student-t test was used to
determine if sex had an effect on the
intermaxillary tooth size discrepancy or not.
One-way ANOVA and Tukey HSD tests
were used in comparing the anterior and
total ratio values in boys and girls for
normal occlusion and different
malocclusion groups (Table 1). In Tukey
HSD test, lettering method was used to
make two by two comparison between
groups. The minimum average value was
symbolized by "a". Insignificant differences

TABLO I : Normal
okluzyon ve farkli

malokluzyon gruplari igin

kiz ve erkek bireylerde

anterior ve toplam oran

degerleri

TABLO I : Anterior and

total

ratios of males and females

for normal occlusion and

malocclusion groups

*P<.05; **P<.01; ***P<.001

Tukey HSD testinde en
kiigiik deger a harfiyle
simgelenmistir.

U n
a

in Tukey HSD test.

is the minimum value
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TABLO Il. Kiz bireylerde
okluzyon gruplarr arasinda
dis boyutu oranlarinin
karsilagtiriimasi

TABLO II: Comparison of
tooth size ratios of

occlusion groups in female

*P<.05; **P<.01; ***P<.001

104
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okluzyon grubu icin dis boyutu oranlarina ait
ortalama (X) ve standart sapma (SS) degerleri kiz
ve erkek bireyler icin Tablo | de verilmistir.

Calismamizda tim malokluzyon olgularinda
(Simif I malokluzyon, Sinif I Bolim 1, Sinif 1l
Bolim 2 ve Sinif 1l malokluzyon) dis oranlari
bakimindan cinsiyetler arasinda istatistiksel
olarak anlamli fark olmadigi saptanmuistir.
Normal okluzyon grubuna dahil olan kiz ve
erkek bireyler arasinda anterior oranlarda kizlar
(%80,76 = 3,19) ve erkekler (%79,34 + 2,25)
arasinda istatistiksel olarak anlamli  fark
bulunmustur  (p<0,01). Normal okluzyon
grubunda  anterior  oranlarda
erkeklerden daha yiiksek degere sahip oldugu
tespit edilmigtir (Tablo I).

Kizlar grubunda anterior ve toplam oranlar
incelendiginde,  normal
malokluzyon gruplar arasinda istatistiksel
olarak anlamli farklar bulunmus olup sonuglar
Tablo Il de gorilmektedir. Kizlar grubunda
toplam oranlarda Sinif Il ve Sinif 1l Bolim 1
malokluzyonlar arasinda istatistiksel olarak
anlamli fark bulunmustur (p<0,05) (Tablo II).

Kizlar grubunda anterior oranlarda normal
okluzyon ile Sinif II Bolim 1 (p<0,001) ve
normal okluzyon ile Simif [l Bolim 2
malokluzyonlar arasinda istatistiksel olarak
anlamli fark oldugu tespit edilmistir (p<0,01).
Ayrica Sinif Il malokluzyon ile Sinif 11 Bolim 1
malokluzyonlar arasinda istatistiksel olarak
anlaml fark oldugu saptanmigtir (p<0,001)
(Tablo 1I).

Erkekler grubunda ise normal okluzyon ve

kizlarin

okluzyon  ve

among groups were indicated by "ns"

symbol.

RESULTS

The average (X) and standart deviation
(SS) values of tooth size ratios for each
malocclusion and normal occlusion group
for girls and boys are given in Table 1.

It was determined that in all groups (Class
I, Class Il div 1, Class Il div 2, Class Il )
there was no statistically significant
difference between sex groups in terms of
tooth size ratios. statistically significant
difference was found (p<0.01) between
anterior ratios of boys (80.76%=+3.19) and
girls (79.34%=2.25) in normal occlusion
group. In normal occlusion group, girls
displayed higher anterior ratio values than
boys (Table 1).

As anterior and total ratios in girls’ group
was inspected, statistically significant
differences were found between normal
occlusion and malocclusion groups and the
results were given in Table 2. In total ratios,
statistically significant difference was found
between Class [l malocclusion and Class Il
div 1 malocclusion groups (p<0.05) (Table
2).

Statistically significant differences were
found between normal occlusion - Class Il
div 1 malocclusion and normal occlusion —
Class 1l div 2 malocclusions in anterior
ratios in girls’ group (p<0.01). Besides, the
difference between Class Ill malocclusion

Tiirk Ortodonti Dergisi 2005,;18:99-108
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diger malokluzyon gruplar arasinda istatistiksel
olarak anlamh fark bulunmamistir (p>0,05)
(Tablo 111).

TARTISMA

Ortodontide teshis ve tedavi planlamasinda,
dis boyutu uyumsuzluklarinin etkilerine dair
bircok arastirma yapilmis olup, ortodontik
tedavi sonrasinda mikemmel bir uyumun elde
edilebilmesi icin bu oranlarin énemine dikkat
cekilmistir (11).

Bu calismada, degisik malokluzyonlara ve
normal okluzyona sahip esit sayida kiz ve erkek
bireyden
ceneler arasi dis boyutu uyumsuzluklar Bolton
oranlar dikkate alinarak incelenmistir. Asinma,
restorasyon ve ciriik gibi nedenlerle mesio-
distal dis boyutlarinda sonradan olusabilecek
degisiklikleri en az diizeye indirebilmek igin
ozellikle geng bireyler calismaya dahil
edilmistir.

Xia ve Wu (12) normal okluzyon ve
malokluzyon olgular tagiyan Han kokenli 1173
Cinli, Nie ve Lin (13) ise Sinif | bimaksiller
protriizyon, Sinif Il Bolim 1, Sinif Il Bolim 2,
Sinif Il malokluzyon ve Sinif Ill ortognatik
cerrahi olgusu tastyan 360 Cinli bireye ait algi
modeller tzerinde yaptiklarr mesio-distal dis
boyutlarina ait oransal 6lctimlerde, cinsiyetler
arasinda istatistiksel olarak anlamli  fark
bulmamiglardir. Yaptigimiz calismada normal
okluzyon grubundaki kiz ve erkek bireyler

olusmus Turk poptlasyonunda

arasinda  anterior oranlar  bakimindan
istatistiksel olarak anlamh fark (p<0,01)
bulunmus olup, cahismalari bu yontyle

Turkish Journal of Orthodontics 2005;18:99-108

and Class Il div 1 malocclusion was
statistically significant (p<0.001) (Table 2).

Among boys, there was no statistically
significant difference between normal group
and other malocclusion groups (p>0.05)
(Table 3).

DISCUSSION

To date, numerous studies have been
performed regarding the effects of tooth size
discrepancies in diagnosis and treatment
planning in order to enable the clinician
finish the treatment with better harmony of
the dental arches (11).

In this study, the intermaxillary tooth
ratio discrepancies in a group of Turkish
girls and boys with different malocclusion
types and normal occlusion were examined
in respect of Bolton analysis. Young
individuals were chosen on purpose to
lessen the probability of decrease in tooth
dimensions because of abrasion, decay or
restorations etc.

In two different studies of 1173 Chinese
people from Han with normal occlusion
and malocclusion cases studied by Xia and
Wau (12) and 360 Chinese people with Class
| bimaxillary protrusion, Class Il div 1, Class
Il div 2, Class Il malocclusion and
orthognathically operated Class Il cases
studied by Nie and Lin (13), no statistically
significant sex differences were reported. In
our study a statistically significant anterior
ratio difference was observed between boys

and girls in normal occlusion group

TABLO IIl. Erkek
bireylerde okluzyon
gruplari arasinda dig
boyutu oranlarinin
karstlagtirilmasi

TABLO lll: Comparison

of tooth size ratios of
occlusion groups in
males
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bulgularimizla uyusmamaktadir.

Lavelle (4), Beyazlar, Siyahlar ve
Mongoloidlerde yaptigi arastirmada, toplam
oranlarda erkeklerin kizlara gore daha yuksek
degerlere sahip oldugunu bildirmistir. Moorrees
(14), toplam oranlar bakimindan cinsiyetler
arasinda farklilik oldugunu tespit etmistir. Uysal
ve ark (15) normal okluzyon ve malokluzyon
olgular tagiyan 560 Turk bireye ait algl
modeller Gzerinde yaptiklar arastirmada,
cinsiyet yoninden sadece normal okluzyon
olgularinda toplam oranlar bakimindan fark
oldugunu tespit etmislerdir. Bizim ¢alismamizda
ise cinsiyetler arasinda, sadece normal
okluzyon olgularinda  anterior  oranlar
bakimindan istatistiksel olarak anlamli fark
oldugu tespit edilmis olup, kizlarda (80,76 +
3,19) bu degerin erkeklere (79,34 + 2,25) gore
daha yuiksek oldugu goze garpmaktadir.

Smith  ve ark (16), toplam oranlar
bakimindan siyah (93,8) erkeklerin, Hispanik
(93,2) ve beyazlara (92,7) gore daha yiiksek
degerlere sahip olduklarini tespit etmislerdir.
Calismamizda normal  okluzyon olgusu
gosteren erkek Turk bireylerin sahip oldugu
toplam oran degeri 92,59+2,06 olup beyazlara
yakin degerde oldugu gorilmektedir.

Sperry ve ark (6) mandibuler prognatizmli
Sinif 1l vakalarda, Sinif I ve Sinif Il vakalara gore
toplam oranlarda fazlalik oldugunu tespit
etmiglerdir (0,01<p<0,05). Lavelle (4) ve Nie ve
Lin (12) in bulgularn da benzer nitelikte olup
Cinlilerde Simif Il vakalarin kictik maksiller
disler ve buytik mandibuler dislerle karakterize
oldugunu  bildirmislerdir. ~ Calismamizda
malokluzyon olgularinda toplam oranlar
bakimindan istatistiksel olarak anlamli fark
bulunmamis olup, Sperry ve ark (6), Lavelle (4)
ve Nie ve Lin (13)in bulgulariyla uyumlu
olmadigi gozlenmektedir.

Crosby ve Alexander (7) farkhi malokluzyon
olgulart icin (Sinif 1, Sinif 1l bolim 1, Sinif 11
bolim 2 ve Sinif Il ortognatik cerrahi) yaptiklari
arastirmada ise, bizim bulgularimiza benzer
olarak malokluzyon olgulari arasinda Bolton
oranlari bakimindan istatistiksel olarak anlamli
fark bulmamuslardir.

Bolton’un (1) calismasinda toplam oranlar
icin onerdigi 91,3 % =+ 1,91 degeri Tirk
bireylerde 92,98 % + 2,14 ve anterior oranlar
icin onerdigi 77,2 % =x 1,65 degeri Turk
bireylerde 80,05 % + 2,84 bulunmus olup daha
yiksek degerlerde oldugu goze carpmaktadir.
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(p<0.01). This result was incompatible with
the above results.

Levelle (4) reported that in his study of
Black, Caucasian and Asian people, boys
had higher values than girls in terms of total
ratios. Moorrees (14) detected that from the
point of view of total ratios, there was a
difference between sex groups. Uysal et al
(15) performed a study on dental casts of
560 Turkish individuals and determined a
statistically significant difference regarding
sex in normal occlusion group from the
point of view of total ratios. According to
this study, statistically significant difference
was only found in normal occlusion group
about the anterior ratios and this value was
higher in girls (80,76 = 3,19) than boys
(79,34 + 2,25).

Smith et al (16) stated that Blacks
demonstrated higher total ratio values
(93.8%) than Hispanics (93.2%) and
Caucasians (92.7%). In this study, the total
ratio values of Turkish males with normal
occlusion was 92.59+2.06% and this value
was similar to those of Caucasians reported
before (16).

Sperry et al (6) determined an excess in
the total ratios of Class Ill cases with
protruded mandible compared to Class |
and Class Il cases (0.01<p<0.05). Lavelle’s
(4) and Nie and Lin’s (12) findings were
similar to Sperry’s and they reported that the
Class 11l Chinese people were characterized
with small upper and big lower teeth. In this
study, statistically significant difference was
not found in malocclusion cases in total
ratios and this result was incompatible with
that of Sperry et al’s (6), Lavelle’s (4) and
Nie and Lin’s (13).

In Crosby and Alexander’s (7) study of
different malocclusion groups (Class I, Class
Il div 1, Class Il div 2 and Class Il receiving
orthognathic surgical operation),
statistically significant differences were not
detected in malocclusion cases regarding
Bolton ratios which was similar to our
results.

The total values of 91.3% = 1.91 of
Bolton’s (1) was found to be 92.98% + 2.14
and the anterior ratios of 77.2% + 1.65 was
found to be 80.05% =+ 2.84 in Turkish
population and it could be seen that the
values of Turks were higher than Bolton’s
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Ceneler Arasi Dis Boyutu Uyumsuzluklar
Intermaxillary Tooth Size Discrepancies

Bu nedenle bu konuda yapilmig calismalar ve
bizim yapmis oldugumuz calismanin bulgular,
her bir etnik grup icin Bolton (1)'un tarif ettigi
oran degerlerinin belirlenmesi ve bu verilerin
kullanilmasinin gerekliligini ortaya koymaktadir.
Optimal ve kalici tedavi sonuglar elde
edebilmek icin, ortodontik tedavinin teshis ve
tedavi  planlamasi  asamasinda  Bolton
Analizi’'nin  dikkate alinmasi  6nemli bir
gereksinim olarak kargimiza ¢ikmaktadir.

SONUC

Normal okluzyon ile Sinif I malokluzyon,
Sinif Il Bolim 1, Simif 1l Bolim 2 ve Sinif 1l
dental ve iskeletsel anomolilere sahip kiz ve
erkek bireylerden olusan toplam 600 kisinin alt
ve Ust cenelerine ait algi modeller tzerinde
mesio-distal dis boyutu ol¢timleri yapilarak
Bolton’un tarif ettigi sekilde tespit edilen dis
boyutu oranlari bu 5 grup arasinda karsilastirildi
ve asagidaki sonuclara ulasildi:

1. Sinif | malokluzyon, Sinif Il Bolim 1, Simif
Il Bolim 2 ve Sinif 1l malokluzyonlarinda dis
boyutu oranlar bakimindan cinsiyetler arasinda
fark yoktur.

2. Normal okluzyon grubundaki kiz ve erkek
bireyler arasinda anterior ve toplam oranlar
bakimindan vyapilan kargilastirmada, kizlarin
sahip oldugu anterior oran degeri, erkeklere
gore daha ytiksek (p<0,01) olup, toplam oranlar
bakimindan cinsiyetler arasinda istatistiksel
olarak anlamli fark bulunmamustir.

3. Erkekler grubunda, 5 okluzal grup icin
(normal okluzyon, Sinif I malokluzyon, Sinif 11
Bolim 1, Sinif 1l Bolim 2, Sinif Il ve Sinif 1l
malokluzyon ) anterior ve toplam dis boyutu
oranlar bakimindan istatistiksel olarak anlamli
fark bulunmamuistir.

4. Kizlar grubunda, anterior oranlar igin Sinif
Il ve Sinif 2 div 1 malokluzyonlar arasinda
istatistiksel olarak anlamli fark bulunmustur
(p<0,05). Toplam oranlarda ise normal
okluzyon ile Sinif Il Bolim 1 malokluzyon
(p<0,01) ve normal okluzyon ile Sinif Il Boltim
2 malokluzyonlar (p<0,05) arasinda istatistiksel
olarak anlamli fark oldugu tespit edilmistir.

5. Turk popilasyonu icin, erkek ve kiz
bireylerin sahip oldugu anterior ve toplam oran
degerlerinin, Bolton’'un onermis oldugu oran
degerlerinden daha yuksek oldugu goze
carpmaktadir.
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(1). Therefore, the findings of this study,
justifies the previous studies and shows the
necessity of determination of Bolton values
for each ethnic group and using these data
to assess and treat the individual case.

To acquire successful, optimal and steady
treatment results, it is necessary to pay
attention to Bolton analysis at the stage of
diagnosis and treatment planning of
orthodontic cases.

CONCLUSION

Mesio-distal tooth size ratio
measurements were performed on study
casts of upper and lower teeth of 600 boys
and girls with skeletally and dentally normal
occlusion group and malocclusion groups
of Class I, Class Il div 1, Class Il div 2, Class
Il and the Bolton’s tooth size ratios were
compared between these 5 groups. The
following results were attained;

1. There was no difference between sex
groups regarding tooth size ratios in Class |,
Class II div 1, Class Il div 2 and Class Il
malocclusion cases.

2. In the comparison of anterior and total
ratios between boys and girls in normal
occlusion group, the anterior ratio values of
girls were found to be higher than boys
(p<0.01) and no statistically significant
difference was found between sex groups
regarding total ratios.

3. In boys group, no statistically
significant difference was found in total and
anterior tooth size ratios for 5 different
occlusion groups (normal occlusion, Class |,
Class Il div 1, Class Il div 2, Class Il
malocclusion groups).

4. In girls group, statistically significant
difference was found between Class Ill and
Class Il div 1 malocclusion cases for
anterior ratios (p<0.05). As for total ratios, it
was determined that statistically significant
difference was found between normal
occlusion and Class Il div 1 malocclusion
(p<0.01) and also between normal
occlusion and Class Il div 2 malocclusion
(p<0.05).

5. For Turkish population, the anterior
and total ratio values of boys and girls were
found to be higher than those of Bolton.
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