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ÖZET

Kranial taban aç›s› uzun zamand›r or-
todontistlerin ilgisini çekmektedir. Krani-
al taban aç›s›n›n fasial prognatizm ve
maloklüzyon s›n›fland›rmas› üzerine et-
kisinin olup olmad›¤› tam olarak bilinme-
mektedir. Bu çal›flmada, kranial taban
aç›s› ile kraniofasial yüz tipi aras›ndaki
iliflki de¤erlendirilmektedir. Çal›flma gru-
bu 150 bireyi içermektedir ve hastalar
malokluzyon gruplar›na göre s›n›fland›-
r › l m › fl l a r d › r. Kay›tlarda yafl ve cinsiyet
mümkün oldu¤u kadar efllefltirilmifltir.
Grup içi farklar›n tespitinde ANOVA tes-
tinden faydalan›lm›flt›r. Grup ortalamala-
r› ba¤›ms›z t testi ile de¤erlendirilmifltir.
Varyasyonlar aras›ndaki korelasyon de-
¤erleri ayr›ca dikkate al›nm›flt›r. Kranial
taban aç›s›n›n malokluzyonu tan›mlama-
da önemli bir belirleyici olmad›¤› saptan-
m › fl t › r. (Türk Ortodonti Derg i s i
2006;19:49-60)

Anahtar Kelimeler: Kranial taban aç›-
s›, Maloklüzyon, Fasial prognatizm

SUMMARY

Cranial base flexure has long been of
interest to orthodontists. This indicates
that the cranial base flexure may or may
not have an effect on the facial prognat -
hism and classification of malocclusions.
The present study evaluates the correlati -
on of cranial base flexure and craniofaci -
al pattern. The sample consisted of 150
individuals from 5 different malocclusion
groups. Records were matched for age
and sex as far as possible. ANOVA test
was used to investigate intergroup vari -
ability. The group means were compared
by independent t test. Intervariable corre -
lations were also compiled. Cranial base
angle does not appear to have an impor -
tant role in determining malocclusion.
(Turkish J Orthod 2006;19:49-60)
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sion, Facial prognathism
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G ‹ R ‹ fi

Kranial taban aç›s›, hem prenatal hem de

postnatal geliflimden etkilenmektedir. Kranial

taban aç›s› ve bileflenlerinin fasial prognatizm

ile iliflkisi ortodontistlerin ilgisini çekmektedir.

‹lk defa Björk (1) maksiler ve mandibüler prog-

natizmin belirlenmesinde kranial taban›n öne-

mine dikkat çekmifltir. Moss (2) S›n›f III hastala-

r›n küçük kranial taban aç›s› ile iliflkili oldukla-

r›n› bildirmifltir. Björk (3) ve Ricketts (4) kranial

taban yap›s› ve çene iliflkileri aras›nda ba¤lant›-

lar oldu¤unu gösteren baz› araflt›rmalar yapm›fl-

l a r d › r. Bu ilginin ortaya ç›k›fl› kranial taban›n

nörokranium ve yüz iskeletini ikiye ay›rmas›n-

dan kaynaklanmaktad›r; kafan›n bu iki bölgesi

farkl› büyüme oranlar›na ve büyüme flekillerine

s a h i p t i r.

Kranial taban iki k›s›mdan oluflur. Maksilla,

sella tursikadan bafllayan ve nasion noktas›na

kadar uzanan anterior k›sma ba¤l›d›r. Mandibu-

la ise sella tursikadan bafllayan ve foramen

magnumun anterior s›n›r›na kadar uzanan pos-

terior k›sma ba¤l›d›r ve bu nokta Basion olarak

a d l a n d › r › l › r. Buna ba¤l› olarak, geometrik man-

t›k ile düflünülürse, kranial taban aç›s›nda mey-

dana gelecek herhangi bir de¤ifliklik maksilla

ve mandibulan›n birbirleriyle iliflkisini etkileye-

rek maloklüzyon tipinde de¤iflikliklere neden

o l a c a k t › r. Hopkin (5) Artikulare’yi kranial taba-

n›n posterior k›sm› olarak kullanm›fl ve kranial

taban aç›s› ve prognatizm aras›nda do¤rusal bir

iliflki oldu¤unu saptam›flt›r. Buna göre kranial

taban aç›s› S›n›f II’den S›n›f I’e ve oradan da S›-

n›f III bireylere göre giderek azalmaktad›r.

Kerr ve Herst (6) 85 bireyi kapsayan longitu-

dunal sefalometri çal›flmalar›nda yafllar› 5 ve 15

aras›nda de¤iflen hastalar› takip etmifller ve kra-

nial taban aç›s›n›n S›n›f I ve S›n›f II vakalar›n be-

lirlenmesinde önemli bir ay›r›mc› oldu¤unu bil-

d i r m i fl l e r d i r. Ayr›ca, çal›flman›n sonunda, krani-

al taban aç›s›n›n, bireylerin %73’ünde oklüz-

yon tipini do¤ru olarak belirledi¤i sonucuna va-

r › l m › fl t › r.

Kerr ve Adams (7) 124 bireyi çal›flmalar›nda

ele alm›fllar ve bu bireyleri keser iliflkilerine gö-

re gruplara ay›rm›fllard›r. Sonuçta, kranial taban

aç›s›n›n S›n›f II’den S›n›f I’e ve S›n›f III’e göre gi-

derek azald›¤›n› tespit etmifllerdir. Di¤er taraf-

tan Bacon ve ark. (8) çal›flmalar›nda bireyleri

molar oklüzyonu ve ANB aç›s› esas›na göre

grupland›rm›fl ve kranial taban yap›s› ile S›n›f II

maloklüzyon aras›nda iliflki oldu¤unu fakat ka-

I N T R O D U C T I O N

Cranial base flexure is influenced by both

prenatal and postnatal growth. Correlation of

cranial base angle and its components with

facial prognathism has been of great interest

to orthodontists. Björk (1) was one of the first

who drew special attention to cranial base in

determining maxillary and mandibular prog-

nathism. Moss (2) reported a smaller cranial

base angle in association with Class III pati-

ents. Björk (3) and Ricketts (4) made some re-

s e a rches to demonstrate the existence of a

relationship between cranial base morpho-

logy and jaw relationship. This interest is due

partially to the cranial base being the divi-

ding zone between the neurocranium and

facial skeleton; two areas of the head which

grow at different rates.

The cranial base consists of two legs. The

maxilla is attached to the anterior leg that ex-

tends from Sella Tu rcica to the point Nasion.

The mandible is attached to the posterior leg

extending from Sella Tu rcica to the anterior

border of foramen magnum, which is defi-

ned as Basion. Therefore, geometric rules

would dictate that any change in cranial ba-

se flexure could affect the relationships of

the maxilla and mandible which will influ-

ence the type of malocclusion. Hopkin (5) et

al. used Articulare as the posterior leg of the

cranial base and found a linear relationship

between the cranial base angle and prognat-

hism with the angle reducing from Class II

via Class I to Class III individuals.

Kerr and Hirst (6) used 85 individuals in a

longitudinal cephalometric study from 5 to

15 years of age and stated that the cranial

base angle is the best discriminator between

Class I and Class II cases. They also reported

that the cranial base angle was an accurate

predictor of the eventual occlusal type in

73% of individuals. 

Kerr and Adams (7) studied in a sample of

124 subjects, which were divided on the ba-

sis of incisor occlusion and found a reducing

trend of cranial base angles from Class II to

Class I to Class III. However, Bacon et al. (8)

divided subjects on the basis of molar occlu-

sion and ANB angle and stated that there

was a relationship between cranial base

morphology and Class II malocclusion but

the contribution was limited.
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l›t›m›n k›s›tl› oldu¤unu bildirmifllerdir.

Dibbets (9) 170 çocu¤u Angle’›n s›n›fland›r-

mas›na göre gruplara ay›rm›fl ve kranial taban

aç›s›, S-N ve S-Ba uzunluklar›n›n sistematik

olarak S›n›f II’den S›n›f I’e ve S›n›f III maloküz-

yona kadar giderek azald›klar›n› saptam›flt›r.

Ayr›ca mandibulan›n maloklüzyon tiplerine gö-

re farkl›l›k göstermedi¤ini de belirtmifltir.

Bacetti (10) glenoid fossan›n S›n›f II bireyler-

de S›n›f III’lere k›yasla biraz daha posteriorda

konumland›¤›n› belirtirken, Singh ve ark. (11 )

S›n›f III bireylerde kranial taban aç›s›nda kapan-

ma saptad›klar›n› bildirmifllerdir. Bütün bu ça-

l›flmalar›n ortak karar› kranial taban›n fasial

prognatizm ve her iki çenenin anteroposterior

iliflkisi üzerinde belirgin bir etkisi oldu¤udur.

Baz› araflt›rmac›lar bu konuda çeliflkili so-

nuçlar bulmufllard›r. Renfroe (12) cranial taban

aç›s› ve Angle’›n maloklüzyon tipleri aras›nda

hiç bir korelasyon olmad›¤›n› bildirmifltir. Wi l-

helm ve ark.(13) longitudinal araflt›rmas›nda 43

birey kullanm›flt›r. Postnatal hayat›n ilk ay›nda,

ikinci ve ondördüncü y›llar›nda lateral sefalo-

metrik radyograflar alm›fllard›r. Kranial taban›n

S›n›f I ve S›n›f II bireylerinde benzer flekilde bü-

yüdü¤ünü ve cranial taban aç›s›n›n de¤iflmedi-

¤ini ispatlam›fllard›r. Varrela (14) S›n›f II hastala-

r›n›n kraniofasiyal karakteristiklerini incelemifl

ve kranial taban aç›s›n›n S›n›f I kontrol grubuy-

la karfl›laflt›r›ld›¤›nda farkl› olmad›¤›n› belirtmifl-

t i r.

Anderson ve Popovich (15) Burlington yetifl-

tirme yurdunda kalan bireylerin lateral sefalo-

metrik radyograflar›n› incelemifllerdir. Uzun

dönem takip sonunda, S›n›f II maloklüzyonlu

bireylerde genifl kranial taban aç›s› saptan›rken,

S›n›f I maloklüzyonlu bireylerde S›n›f III malok-

lüzyonlulara k›yasla daha fazla azalm›fl kranial

taban aç›s› varl›¤› saptanm›flt›r.

Guyer ve ark. (16) Bolton-Brush çal›flma gru-

bundan S›n›f III ve S›n›f I bireyleri birbirleri ile

k a r fl › l a fl t › r m › fl l a r, kranial taban aç›s› ve malok-

lüzyon tipleri aras›nda herhangi bir ba¤lant› ku-

ramad›klar›n› belirtmifllerdir. Battagel(17) krani-

al taban aç›s›yla maloklüzyon tipi aras›nda her-

hangi bir korelasyon iliflkisi saptayamad›.

Kranial taban aç›s›n›n maloklüzyon tipini

belirleyen tek faktör olmad›¤› aç›kça bilinmek-

t e d i r. Vakalarda statik çene pozisyonlar›n› ve

prognatizmin derecesini belirleyen pek çok et-

kileyici faktör vard›r.

Kranial taban aç›s›, bunun maloklüzyon tip-

leri ile olan ba¤lant›s› ve fasial prognatizm de-

Dibbets (9) divided 170 children accor-

ding to A n g l e ’s classification and found that

cranial base angle and S-N and S-Ba lengths

reduce systematically from Class II to Class I

and to Class III malocclusions. He also re-

ported that the mandible exhibits no diffe-

rence among the types of malocclusion. 

Bacetti (10) concluded that the glenoid

fossa was more posteriorly positioned in

Class II than in Class III individuals, whereas

Singh (11) et al. found a closing of the crani-

al base angle in Class III subjects. The con-

sensus of these papers is that the cranial ba-

se has considerable effect upon facial prog-

nathism and anteroposterior relationship of

the two jaws.  

Some of the researc h e r s ’ results have pre-

sented contradictory evidence. Renfroe (12)

stated that there was no correlation between

cranial base angle and A n g l e ’s malocclusion

types. Wilhelm et al.; (13) used 43 subjects

in a longitudinal study. Lateral cephalomet-

ric radiographs were taken at the first month

of postnatal life, at two and 14 years of age.

They concluded that cranial base grows si-

milarly in Class I and Class II individuals and

cranial base angle does not differ. Va r r e l a

(14) investigated craniofacial characteristics

of Class II patients and did not find cranial

base angle to be different compared with a

Class I control group.

Anderson and Popovich (15) used lateral

cephalometric radiographs of individuals

from Burlington Growth Center. During lon-

gitudinal follow up it was found that larg e

cranial base angles were related with Class II

malocclusion, whereas small cranial base

angles were related with Class I malocclusi-

on rather than Class III malocclusion.

Guyer et al.(16) used a cross-sectional

sample of Class III subjects to compare Class

I sample from Bolton-Brush Study group and

found no association between cranial base

angle and the type of malocclusion. Battagel

(17) either, was unable to show any correla-

tion between the type of malocclusion and

cranial base angle.     

It is clear that the cranial base angle is not

the only factor in determining malocclusion

type. A number of factors influence static jaw

position and consequently the degree of

prognathism in individual cases. 

The contradictory literature relating the
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recesi ile ilgili birbiriyle çeliflen pek çok araflt›r-

man›n varl›¤› bizi bu çal›flman›n gerçeklefltiril-

mesine yönlendirmifltir.

GEREÇLER ve YÖNTEM
Dicle Üniversitesi Diflhekimli¤i Fakültesi Or-

todonti Bölümüne baflvuran hastalar›n sentrik

pozisyonda lateral sefalometrik radyograflar›

a l › n m › fl t › r. Hastalar›n sefalogramlar› al›n›rken

ayna yöntemiyle hastalar›n do¤al bafl pozisyon-

lar› belirlenmifltir. Bütün gruplarda, toplam say›

150 olmak üzere, eflit say›da birey olmas›na

dikkat edilmifltir. Hastalar Angle’›n s›n›fland›r-

mas›na göre befl grup alt›nda toplanm›flt›r. 

S›n›f I: ANB aç›s› 0-4° aras›ndad›r, belirg i n

overjet ve overbite bulunmamaktad›r.

S›n›f II: ANB aç›s› 4°’den büyüktür, belirg i n

overjet ve overbite bulunmamaktad›r.

S›n›f II Divizyon 1: ANB aç›s› 4°’den büyük-

t ü r, overjet belirgindir fakat overbite yoktur.

S›n›f II Divizyon 2: ANB aç›s› 4°’den büyük-

t ü r, overjet yoktur fakat overbite belirg i n d i r.

S›n›f III: ANB aç›s› 0°’den küçüktür ve ante-

rior çapraz kapan›fl mevcuttur.

Seçimde kullan›lan di¤er kriterler ise flu fle-

kildedir: 1. Lateral sefalometrik radyograflar

yüksek kalitede olmal› ve sefalometrik noktalar

aç›kça saptanabilmelidir, 2. Fasial asimetriler,

konjenital difl eksiklikleri ve kranial anomaliye

sahip bireyler çal›flma d›fl›nda tutulacakt›r.

Kay›tlar mümkün oldu¤unca yafl ve cinsiyet

göze al›narak efllefltirildi. Her grupta eflit say›da

bayan ve erkek hasta yer almas›na dikkat edil-

di. Guplar›n ortalama yafl da¤›l›mlar› flu flekil-

dedir: S›n›f I için 17.02 , S›n›f II için 16.57, S›-

n›f II div 1 için 16.90, S›n›f II div 2 için 16.53 ve

S›n›f III için 16.98 y›l.

Bütün radyograflar deneyimli bir araflt›rmac›

taraf›ndan kopyaland› ve ölçüldü. Kranial taban

bir orta hat yap›s› oldu¤u için hem orta hat,

hem de bilateral görüntüler çizildi ve bilateral

görüntüler eflit iki parçaya bölündü. Do¤rusal

ölçümler 0,05 mm’ye en yak›n olacak flekilde

ve aç›sal ölçümler de 0,05°’ye en yak›n olacak

flekilde ölçüldü.

Kullan›lan referans noktalar› ve düzlemler

fiekil 1 a ve b’de belirtilmifltir. 

Gruplar aras›ndaki fark tek yönlü varyans

analizi (ANOVA) ile ölçülmüfltür. S›n›f II div 1,

S›n›f II div 2, S›n›f II ve S›n›f III’e ait grup ortala-

malar› S›n›f I bireyler ile, ba¤›ms›z t testi ile kar-

fl › l a fl t › r › l m › fl t › r. Varyasyonlar aras›ndaki korelas-

yon de¤erleri ayr›ca dikkate al›nm›flt›r. A n l a fl › l › r-

cranial base flexure and its association with

the types of malocclusion and the degree of

facial prognathism has led us to conduct this

s t u d y. 

M ATERIAL and METHODS

Lateral cephalometric radiographs of indi-

viduals taken in centric position at Depart-

ment of Orthodontics, Faculty of Dentistry,

University of Dicle were surveyed. All of the

groups had same number of individuals and

totally 150 subjects were considered. Indivi-

duals were divided into five groups accor-

ding to A n g l e ’s classification. 

Class I: ANB angle between 0 and 4 deg-

rees, no significant overjet and overbite.

Class II: ANB angle greater than 4 degre-

es, no significant overjet and overbite.

Class II division 1: ANB angle greater than

4 degrees, significant overjet but no overbi-

t e .

Class II division 2: ANB angle greater than

4 degrees, no overjet but significant overbi-

t e .

Class III:  ANB angle smaller than 0 deg-

rees and anterior cross-bite.

The other selection criteria were: 1. High

quality lateral cephalometric radiographs

and clearly visible cephalometric landmarks.

2. Facial asymmetries and congenital tooth

or cranial anomalies were discarded from

the study.

Records were matched for age and sex as

far as possible. Each group consisted of equ-

al number of males and females. The mean

ages for the groups in years were as follows:

17.02 for Class I, 16.57 for Class II, 16.90 for

Class II division 1, 16.53 for Class II division

2, 16.98 for Class III. 

All radiographs were traced and measu-

red by one experienced researc h e r. Both

midline and bilateral images were traced

and all bilateral images were bisected, beca-

use cranial base is a midline structure. Line-

ar measurements were read to the nearest

0.05 mm and angular measurements to the

nearest 0.05°. 

The landmarks and planes used are pre-

sented in Figures 1 a and b.       

The intergroup variability was investiga-

ted using a one-way analysis of variance

( A N O VA). The group means for Class II div1,

Class II div 2, Class II and Class III were com-
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l›k için sadece konu ile ilgili korelasyonlar dik-

kate al›nm›flt›r.

B U L G U L A R
Tablo I’de tek yönlü A N O VA testinin sonuç-

lar› görülmektedir. Maloklüzyon gruplar› ara-

s›nda önemli farklar›n tespiti, gruplar aras›nda

ba¤›ms›z t-testinin yap›lmas›n› gerekli k›lm›flt›r

( Tablo II,III). Bütün befl maloklüzyon grubun-

dan elde edilen korelasyon katsay›lar› Ta b l o

I V ’te gösterilmektedir. Her maloklüzyon grubu

için, varyasyonlar aras› korelasyon de¤erleri

Tablo V-IX’da belirtilmifltir.

N-S-Ar veya N-S-Ba’ya göre hesaplanan kra-

nial taban parametreleri istatistiksel olarak üç

ana Angle maloklüzyonu aras›nda (S›n›f I, S›n›f

II, S›n›f III) fark bulunmam›flt›r (Tablo II). S›n›f I

bireyler ve S›n›f II divizyonlara sahip bireyler

karfl›laflt›r›ld›¤›nda, istatistiksel olarak önemli

sonuçlar elde edilmifltir (Tablo III). Bütün grup-

larda kranial taban uzunluklar› birbirine ben-

zerdir (Tablo II,III).

S N A aç›s› ana Angle maloklüzyon gruplar›n-

da (S›n›f I, S›n›f II, S›n›f III) istatistiksel olarak

farkl›l›k göstermifl (Tablo II) fakat S›n›f I ve S›n›f

II divizyonlar aras›nda fark saptanmam›flt›r

( Tablo III).

S›n›f I ve bütün S›n›f II gruplar›nda SNB aç›-

s›nda istatistiksel olarak fark saptanm›flt›r. S›n›f I

ve S›n›f III gruplar› ise anlaml› bir fark gözlem-

lenmemifltir (Tablo II,III).

ANB aç›s› ise bütün maloklüzyon gruplar›n-

da istatistiksel olarak önemli varyasyonlar gös-

termifltir (Tablo II,III).

Do¤rusal ölçümler, bütün maloklüzyon

gruplar› için istatistiksel olarak anlaml› bir farka

neden olmam›flt›r (Tablo II,III 3).

Maksiller santral diflin aç›s› S›n›f II div 1 ve

pared with Class I subjects by means of inde-

pendent t test. Intervariable correlations we-

re also compiled. Only relevant correlations

were presented for clarity.

R E S U LT S

One way A N O VA test results are presen-

ted in Table I. The data demonstrated signi-

ficant variances between malocclusion gro-

ups, so between group comparisons were

made according to independent t- tests

( Table II,III). The correlation coefficients

with pooled group data from all five ma-

locclusion groups are shown in Table IV. In-

tervariable correlations for each malocclusi-

on group are represented through Tables V-

IX.   

Cranial base parameters, calculated ac-

cording to N-S-Ar or N-S-Ba was not statis-

tically different when three main Angle ma-

locclusions were compared (Class I, Class II

and Class III) (Table II). When a comparison

was made between Class I individuals and

divisions of Class II, statistically significant

results were observed (Table III). Cranial ba-

se lengths were essentially similar in all five

groups (Table II,III). 

S N A angle statistically differed from each

other in main Angle malocclusion groups

(Class I, Class II and Class III) (Table II), but

no significant variation was observed bet-

ween Class I and Class II divisions (Ta b l e

I I I ) .

Statistically significant variations in SNB

angle was observed between Class I and all

of Class II groups. Class I and Class III gro-

ups showed no significant variations (Ta b l e

II,III).    

fiekil 1a: Çal›flmam›zda

kulland›¤›m›z noktalar.

Figure 1a: Landmarks used in

the study.

1: Sella(S); 2: Nasion(N); 3: A

point(A); 4: B point(B); 5:

Anterior nasal spine(ANS); 6:

Posterior nasal spine(PNS); 7:

Gonion(Go); 8: Menton(Me); 9:

Pogonion(Pog); 10:

Condylion(Co); 11:

Articulare(Ar); 12: Basion(Ba);

13: Porion(Po); 14:

Orbitale(Or) 15: Upper incisor

edge(UIE); 16: Upper incisor

apex(UIA); 17: Lower incisor

edge(LIE); 18: Lower incisor

apex(LIA); 19: Ptergoid (Ptm);

20: Gnathion(Gn).

fiekil 1b: Çal›flmam›zda

kulland›¤›m›z sefalometrik

düzlemler ve ölçümler.

Figure 1b: Cephalometric

planes and measurements

used in the study.

1: SNA; 2: SNB; 3: ANB; 4:

Front cranial base (SN); 5:

Posterior cranial base(SBa); 6:

Posterior cranial base (SAr); 7:

Cranial flexure (N-S-Ba angle);

8: Cranial flexure (N-S-Ar); 9:

IMX (Upper incisor-NA

angle);  10: IMN (lower incisor

–NB angle); 11: I-I (incisor

angle);        12: Co-ANS(mm) ;

13: Co-Pog (mm); 14: Ar-

ANS(mm); 15: Ar-Pog (mm);

16: ANS-PNS (mm); 17:Go-Me

(mm); 18: N-CF-A(maxillary

height); 19: Fr-GoGn angle

(mandibular plane); 20: Fr-

ANSPNS angle (maxillary

plane); 21: Fr-NPog (facial

depth); 22: PtmPog-GoMe

angle (facial taper); 23: Fr-NA

angle (maxillary depth)

a b
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S›n›f II div 2 gruplar› aras›nda önemli farkl›l›klar

göstermifltir (Tablo II).

R i c k e t t s ’ analizinden elde edilen kranio-fasi-

al parametreler genellikle önemsiz sonuçlara

s a h i p t i r. Sadece baz› parametrelerde istatistiksel

olarak anlaml› bir farka rastlanm›flt›r. N-CF-

A’n›n S›n›f II grubunda büyük ve Fr-Go-Me aç›-

s›n›n S›n›f II div 2’de küçük oldu¤u dikkat çek-

m i fl t i r. Bütün maloklüzyon gruplar›n›n Fr- N A

aç›s›nda varyasyon gösterdi¤i kaydedilmifltir

( Tablo II,III).

Tablo IV kranial taban aç›s›, SNA ve SNB

aç›lar› aras›nda negatif bir korelesyonun oldu-

¤unu göstermektedir. S-N uzunlu¤u ise fasial

aç› ile pozitif, maksiller aç› ile negatif korelas-

yona sahiptir. Maksiller aç› ve mandibüler ro-

tasyonlar aras›nda bir iliflki bulunmaktad›r. SNB

aç›s› ayr›ca mandibuler uzunluklar ile korelas-

yon göstermektedir. Tablo V-IX aras›nda birey-

sel gruplar için korelasyon katsay›lar› izlenmek-

t e d i r.

T A R T I fi M A
S›n›f I örneklerin hem dental, hem de iskelet-

sel taban iliflkileri göze al›nd›¤›nda, Mills (18)

taraf›ndan bildirilen sefalometrik normlarla

ANB angle showed statistically signifi-

cant variations among all malocclusion gro-

ups (Table II,III). 

Differences between all linear measure-

ments were non significant among all ma-

locclusion groups (Table II,III). 

Maxillary central incisor tooth angle sho-

wed variations in Class II div1 and Class II

div 2 groups (Table II).

The craniofacial parameters that were de-

rived from Ricketts’ analysis generally sho-

wed non significant results. Only some of

the parameters were statistically significant.

N - C F - A was bigger in Class II group and Fr-

GoMe Angle was smaller in Class II div 2.

All of the five malocclusion groups showed

variations in Fr- N A Angle (Table II,III).      

Table IV indicates that there is a negative

correlation between cranial base angle and

SNA, SNB angles. S-N length also correlates

positively with facial taper and negatively

with maxillary angle. There is an associati-

on between maxillary angle and mandibular

rotations. SNB angle also correlates with

mandibular lengths. Table V-IX shows corre-

lation coefficients for individual groups.

            

          
          
          

       

       
         
      
       

       
            

    
       

             
          
         

          
           

   

                                

                             

                         

                      

                        

                      

                       

                        

                          

                        

                        

                          

                           

                           

                           

                          

                           

                          

                         

                           

                              

                                

                              

                            

                             

                           

Tablo I: ‹lgili gruplar›n tek

yönlü ANOVA sonuçlar›.

Table I : Result of one way

ANOVA of relevant rroups.
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uyumlu olduklar› gözlenmifltir. Gazilerli’nin

(19) Türk populasyonundaki Steiner Sefalomet-

rik Normlar› ile ilgili çal›flmas›n›n sonuçlar› ve

bizim çal›flmam›z›n sonuçlar› uyum içindedir.

Bu nedenle, çal›flma grubu, bu araflt›rma için

geçerli bir referans grubu olmufltur.

Kranial taban Nasion ve Sella noktalar›ndan

o l u fl m a k t a d › r. Posterior kranial taban›n posteri-

or s›n›r› ise hala tart›flma konusudur. Baz› arafl-

t›rmac›lar (5,7,20) posterior kranial taban›n

posterior s›n›r›n› belirlemede basiondan yarar-

l a n m › fl t › r, fakat Björk (3) artikulareyi tercih et-

m i fl t i r. Björk (3) artikularenin kullan›m›n› kolay

tan›mlanabilirli¤i aç›s›ndan önermektedir. Va r-

janne ve Koski (20) A r’›n kranial tabana uzak

oldu¤unu ve her ne kadar tan›mlamas›nda baz›

zorluklarla karfl›lafl›lsa da, posterior kranial ta-

ban›n posterior s›n›r›n› belirleme aflamas›nda

Ba’n›n göz önünde bulundurulmas› gerekti¤ini

b i l d i r m e k t e d i r l e r. Bhatia ve Leighton (21) ve So-

D I S C U S S I O N

The Class I sample showed good agre-

ement on both dental and skeletal base rela-

tionship with cephalometric norms that are

published by Mills (18). Gazilerli (19) made

a research about Steiner’s cephalometric

norms in Turkish population and results we-

re similar with the findings of this investiga-

tion. Therefore, this sample is a valid referen-

ce group for this research.  

Cranial base is made up of Nasion and

Sella points. There is a debate about the pos-

terior limit of the posterior cranial base. So-

me researchers (5,7,20) used Basion to defi-

ne the posterior limit of the posterior cranial

base, but Björk (3) preferred Articulare. Björk

(3) advocated the use of Articulare, because

it was easier to identify. Varjanne and Koski

(20) have pointed out that Ar was a remote

structure from cranial base so despite poten-

                                                         

          
        

          
                  

                   
         

                                         

                                             

                                          

                                                 

                                                

                                                     

                                                    

                                                 

                                             

                                                   

                                                 

                                                 

                                                     

                                                   

                                                   

                                                  

                                                 

                                                     

   
                                               

                                                 

        
                                               

                                                 

                                                                

Tablo II: S›n›f I, S›n›f II and

S›n›f III gruplar›n›n iskeletsel

ve dental verilerinin

karfl›laflt›r›lmas›.

Table II: Comparison of

skelatal and dental variables

between Class I, Class II and

Class III groups.
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low (22) bu iki noktay› kullanarak yüksek sevi-

yelerde korelasyon elde ettiklerini bildirmifller-

d i r. Çal›flmam›zda her iki nokta da posterior s›-

n›r olarak kabul edilmifl ve Basion veya A r t i k u-

lare’nin kullan›lmas› ile, büyük farkl›l›klar göz-

lemlenmemifl bu çal›flmaya benzer sonuçlar el-

de edilmifltir.

tial difficulties in identification, Ba should be

considered as the posterior limit of the pos-

terior cranial base. Bhatia and Leighton (21)

and Solow (22) demonstrated high levels of

correlation by using these two points. In the

present study both points were considered as

the posterior limit and similar results was ob-

                                                               

                                                         

          
        

        
                  

                   
           

                                                

                                           

                                         

                                               

                                                

                                                   

                                                   

                                                 

                                                

                                            

                                                   

                                                    

                                                  

                                                     

                                                    

                                                  

                                                  

                                                 

       
                                           

                                                  

        
                                              

                                               

Tablo III: S›n›f I and S›n›f II

gruplar›n›n iskeletsel ve

dental verilerinin

karfl›laflt›r›lmas›.

Table III: Comparision of

skelatal and dental variables

between Class I and Class II

sample groups.

                                   

                                 

                                    

                                   

                                      

                                    

                                   

                                      

                                      

                                       

                                          

                                         

                                        

                                               

                                                                             
                                                                                 

Tablo IV : Tüm gruplar›n

verilerinin korelasyon iliflkisi

Table IV : Correlation

coefficients with pooled group

data
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Kranial taban aç›s›n›n iki aya¤› ve üç nokta-

s› vard›r: Sella, Nasion ve Basion veya A r t i c u l a-

re (herhangi birisi kullan›labilir). Bu üç nokta-

dan herhangi birisinde olan bir yer de¤ifltirme

sonucunda bu aç›da de¤iflir. Kranial taban aç›-

s›n›n arka aya¤› (BaS veya ArS) anteriora veya

posteriora do¤ru yer de¤ifltirebilirken, ön ayak

(SN) S veya N’nin vertikal hareketine göre, an-

terior olarak afla¤› veya yukar›ya do¤ru yer de-

¤ i fl t i r e b i l i r. Bunun yan› s›ra, Klocke ve ark. (23)

ve Andria ve ark. (24) Sella ve Nasion referans

düzlemi olarak kabul edildi¤inde, bu düzlemin

uzunlu¤unun de¤iflti¤ini bunun sonucunda da

kranial aç›lanmalar›n kompanze olabilece¤ini

b e l i r t m i fl l e r d i r. Çal›flmam›zda, di¤er parametre-

lerin yan› s›ra ikinci referans düzlemi olarak da

R i c k e t t s ’Analizinin baz› kraniofasial parametre-

leri kullan›lm›flt›r. Frankfurt Horizontal Düz-

lemindeki varyasyonlar 0° civar›ndad›r ve bu

düzlem dünya yüzeyine horizontal olarak

konumlanm›flt›r (25). Çal›flmam›zda, Frankfurt

Horizontal Düzlemi ikinci bir referans düzlemi

olarak kullan›ld›¤› için, kraniofasial yüz tipinde

oluflabilecek herhangi bir maskeleme kolayl›k-

tained by use of Basion or Articulare.             

The cranial base angle has two legs and

three points: Sella, Nasion and Basion or A r-

ticulare (does not differ which one is used).

Any tipping of one of these three points may

alter this angle. The back leg (BaS or ArS) of

the cranial base angle may be tipped anteri-

orly or posteriorly, whereas the front leg (SN)

may be tipped up or down anteriorly by a

variation in either S or N vertically. Further-

more, when SN is considered as the referen-

ce plane Klocke (23) et al. and Andria (24) et

al. indicated that variable lengths may com-

pensate for any cranial deflection. In the pre-

sent study, some craniofacial parameters of

R i c k e t t s ’ Analysis were considered in additi-

on to the other parameters. The variation of

the Frankfort Horizontal Plane has been

shown to vary around zero degrees and rep-

resents a horizontal plane to the surface of

earth (25). So in the present study, any mas-

king of the craniofacial pattern will be obser-

ved easily by using Frankfort Horizontal Pla-

ne as the second reference plane. The pre-

                                   

                                 

                               

                                  

                                        

                                    

                                      

                                       

                                       

                                     

                                     

                                         

                                          

                                          

                                                                             
                                                                                 

Tablo V : S›n›f I korelasyon

katsay›lar›.

Table V : Class I correlation

coefficients.

                                   

                                

                                

                                   

                                     

                                         

                                        

                                   

                                       

                                   

                                      

                                        

                                       

                                           

                                                                             
                                                                                 

Tablo VI: S›n›f II korelasyon

katsay›lar›

Table VI: Class II correlation

coefficients.
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la belirlenebilecektir. Bulgular›m›za göre

kranial taban aç›s› fasial prognatizm ve malok-

lüzyon s›n›fland›rmas›n› belirgin olarak et-

k i l e m e m e k t e d i r.

Maksiller geliflim beyin ve kranial taban›n

geliflim etkisi alt›nda iken, mandibula direkt

olarak etkilenmez (26). Mandibula kranial

taban›n lateral köflelerinde konumlanm›fl tem-

poromandibular eklem ile s›k› bir iliflki halin-

dedir. Ço¤unlukla sefalometrik noktalar›n

bulundu¤u orta sagital düzlemden ayr› olarak

b u l u n m a k t a d › r. Bu nedenle, kranial taban

aç›s›nda meydana gelen herhangi bir de¤ifliklik

mandibulay› do¤rudan etkilemeyecektir. Çal›fl-

mam›z›n bulgular› Guyer ve ark. (16) ve

Dhopatkar ve ark. (27) ile uyum içindedir.

Dhopatkar ve ark. (27) ve Kasai (28) kranial

taban aç›s›, SNA ve SNB aç›lar› aras›nda bir ilifl-

ki oldu¤unu bildirmifllerdir. Çal›flmam›z›n grup

örneklerinin korelasyon analiz sonuçlar› bu

çal›flmalar ile uyum içindedir. Aç›sal korelas-

yonlar›n topografik ve daha pek çok etkene

ba¤l› olarak etkilenebilece¤i ak›ldan ç›kart›l-

mamal›d›r. ANB aç›s› kranial taban aç›s›

sent study indicates that craniofacial angle

does not affect facial prognathism and the

class of malocclusion significantly.  

Maxillary growth is under the influence of

growth of the brain and cranial base but

mandible is not under direct influence (26).

Mandible is in a strict relation with the tem-

poromandibular joint which is positioned at

the lateral edges of the cranial base. It is con-

siderably separated from the midsagittal pla-

ne on which cephalometric points are based.

Therefore changes in the cranial base angle

would not affect the mandible directly. The

findings of this present study agree with tho-

se stated by Guyer (16) et al. and Dhopatkar

(27) et al. 

Dhopatkar (27) et al. and Kasai (28) et al.

demonstrated a relationship between cranial

base angle  and SNA, SNB angles. The cor-

relation analysis for pooled group sample

data of the present study is in agreement. It

must be kept in mind that angular correlati-

ons are influenced topographically and seve-

ral others factors may also be involved. A N B

                                   

                             

                                  

                                  

                                     

                                    

                                      

                                     

                                        

                                      

                                      

                                          

                                       

                                            

                                                                             
                                                                                 

Tablo VII: S›n›f II divizyon 1

korelasyon katsay›lar›.

Table VII: Class II division 1

correlation coefficients.

                                   

                                 

                              

                                  

                                         

                                    

                                            

                                     

                                       

                                       

                                      

                                          

                                      

                                           

                                                                             
                                                                                 

Tablo VIII: Class II divizyon 2

korelasyon katsasy›lar›.

Table VIII: Class II division 2

correlation coefficients.
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parametreleri ile ilgili de¤ildir, yani kranial

taban parametreleri ve maloklüzyon s›n›fland›r-

mas› aras›nda do¤rudan bir iliflki bulunmamak-

t a d › r.

S›n›f I ve S›n›f II div 1 bireylerde maksiller ve

mandibuler efektif uzunluklar›n SN uzunluklar›

ile önemli derecede korelasyon gösterdi¤i or-

taya ç›kt›. Bu durum herhangi baflka bir malok-

lüzyon grubu için geçerli olmad›¤›ndan, baz›

maloklüzyon gruplar› için çene uzunluklar› ve

fasial prognatizm aras›nda bir iliflki oldu¤unu

ifade edebiliriz. Fasial prognatizmin tespitinde

vaka seçimi oldukça önemli bir role sahiptir.

Çal›flmam›zda, vaka seçiminde, ANB aç›s› ve

keser s›n›fland›rmas› temel al›nm›flt›r. Kerr ve

Adams (7) araflt›rmalar›nda biraz daha uç

de¤erler kullanm›fllar (10 mm’den büyük over-

jete sahip olanlar S›n›f II div 1 olarak kabul edil-

mifltir) ve çene uzunluklar›n›n fasial prognatiz-

min oluflmas› üzerine daha etkin bir role sahip

oldu¤unu belirtmifllerdir. Di¤er araflt›rmac›lar

(24,27), çal›flmam›zda da belirtildi¤i üzere,

fasial prognatizmin çene uzunluklar›ndan et-

kilenmedi¤ini bildirmektedirler.

S O N U Ç
Kranial taban aç›s›, tek bafl›na, maloklüzyon

grubunun ve bireyin fasial patterninin belirlen-

mesinde önemli bir role sahip de¤ildir.

angle is not correlated with cranial base pa-

rameters which mean that there is not a di-

rect relation between cranial base parame-

ters and the class of malocclusion.

In Class I and Class II div1 subjects, maxil-

lary and mandibular effective lengths are

correlated significantly with SN lengths. It

was not the case for other malocclusion gro-

ups so it can be told that there is a link bet-

ween jaws lengths and facial prognathism in

some malocclusion groups. The case selecti-

on is the most important criteria in determi-

ning facial prognathism. In case selection of

the present study, ANB angle and incisor

classification is considered. Kerr and A d a m s

(7) selected subjects with more extreme sca-

les (overjet bigger than 10 mm is considered

as Class II div 1) and found a more important

role of jaw lengths in establishing facial

prognathism. Other researchers (24,27), re-

port that facial prognathism is not affected by

jaw lengths as it is in the present study.

C O N C L U S I O N S

The cranial base angle alone does not ap-

pear to have any statistical significance in

determining malocclusion groups and facial

pattern of a subject.

                                   

                                

                                

                              

                                      

                                    

                                      

                                        

                                        

                                        

                                      

                                          

                                      

                                          

                                                                             
                                                                                 

Tablo IX: S›n›f III korelasyon

katsay›lar›.

Table IX: Class III correlation

coefficients.
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