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GRdfi

Kranial taban agisi, hem prenatal hem de
postnatal gelisimden etkilenmektedir. Kranial
taban agisi ve bilesenlerinin fasial prognatizm
ile iliskisi ortodontistlerin ilgisini cekmektedir.
ilk defa Bjork (1) maksiler ve mandibiiler prog-
natizmin belirlenmesinde kranial tabanin 6ne-
mine dikkat cekmistir. Moss (2) Sinif 11l hastala-
rin kiigtik kranial taban agist ile iligkili oldukla-
rint bildirmistir. Bjork (3) ve Ricketts (4) kranial
taban yapisi ve ¢ene iliskileri arasinda baglanti-
lar oldugunu gosteren bazi arastirmalar yapmig-
lardir. Bu ilginin ortaya c¢ikisi kranial tabanin
norokranium ve yiz iskeletini ikiye ayirmasin-
dan kaynaklanmaktadir; kafanin bu iki bolgesi
farkli biiytime oranlarina ve biiyiime sekillerine
sahiptir.

Kranial taban iki kisimdan olusur. Maksilla,
sella tursikadan baglayan ve nasion noktasina
kadar uzanan anterior kisma baghdir. Mandibu-
la ise sella tursikadan baglayan ve foramen
magnumun anterior sinirina kadar uzanan pos-
terior kisma baglidir ve bu nokta Basion olarak
adlandirilir. Buna bagh olarak, geometrik man-
tik ile duistintlirse, kranial taban agisinda mey-
dana gelecek herhangi bir degisiklik maksilla
ve mandibulanin birbirleriyle iliskisini etkileye-
rek malokltizyon tipinde degisikliklere neden
olacaktir. Hopkin (5) Artikulare’yi kranial taba-
nin posterior kismi olarak kullanmis ve kranial
taban agisi ve prognatizm arasinda dogrusal bir
iliski oldugunu saptamistir. Buna gore kranial
taban acisi Sinif Il'den Sinif I’e ve oradan da Si-
nif Il bireylere gore giderek azalmaktadir.

Kerr ve Herst (6) 85 bireyi kapsayan longitu-
dunal sefalometri calismalarinda yaslari 5 ve 15
arasinda degisen hastalari takip etmisler ve kra-
nial taban agisinin Sinif I ve Sinif Il vakalarin be-
lirlenmesinde 6nemli bir ayirimci oldugunu bil-
dirmislerdir. Ayrica, calismanin sonunda, krani-
al taban acisinin, bireylerin %73’tinde okliiz-
yon tipini dogru olarak belirledigi sonucuna va-
rilmistir.

Kerr ve Adams (7) 124 bireyi calismalarinda
ele almiglar ve bu bireyleri keser iliskilerine go-
re gruplara ayirmiglardir. Sonucta, kranial taban
acisinin Sinif I'den Sinif I'e ve Sinif lll’e gore gi-
derek azaldigini tespit etmislerdir. Diger taraf-
tan Bacon ve ark. (8) calismalarinda bireyleri
molar okliizyonu ve ANB acisi esasina gore
gruplandirmis ve kranial taban yapisi ile Sinif I
malokltizyon arasinda iliski oldugunu fakat ka-
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INTRODUCTION

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. Bjork (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 Il pati-
ents. Bjork (3) and Ricketts (4) made some re-
searches 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 Turcica to the point Nasion.
The mandible is attached to the posterior leg
extending from Sella Turcica 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 I
via Class | to Class Il 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 Il 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 Il to
Class | to Class lll. 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 Il malocclusion but
the contribution was limited.
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litimin kisith oldugunu bildirmislerdir.

Dibbets (9) 170 ¢cocugu Angle’in siniflandir-
masina gore gruplara ayirmig ve kranial taban
agist, S-N ve S-Ba uzunluklarinin sistematik
olarak Sinif Il'den Sinif I'e ve Sinif Ill malokiiz-
yona kadar giderek azaldiklarini saptamistir.
Ayrica mandibulanin malokliizyon tiplerine go-
re farklilik gostermedigini de belirtmistir.

Bacetti (10) glenoid fossanin Sinif 1l bireyler-
de Sinif lIl'lere kiyasla biraz daha posteriorda
konumlandigini belirtirken, Singh ve ark. (11)
Sinif lll bireylerde kranial taban a¢isinda kapan-
ma saptadiklarini bildirmiglerdir. Bitiin bu ¢a-
lismalarin ortak karari kranial tabanin fasial
prognatizm ve her iki ¢enenin anteroposterior
iliskisi tizerinde belirgin bir etkisi oldugudur.

Bazi aragtirmacilar bu konuda celigkili so-
nuglar bulmuslardir. Renfroe (12) cranial taban
acisi ve Angle’in malokliizyon tipleri arasinda
hig bir korelasyon olmadigini bildirmigtir. Wil-
helm ve ark.(13) longitudinal aragtirmasinda 43
birey kullanmistir. Postnatal hayatin ilk ayinda,
ikinci ve ondordiinct yillarinda lateral sefalo-
metrik radyograflar almiglardir. Kranial tabanin
Sinif I ve Sinif Il bireylerinde benzer sekilde bii-
yldigiini ve cranial taban agisinin degismedi-
gini ispatlamiglardir. Varrela (14) Sinif Il hastala-
rinin kraniofasiyal karakteristiklerini incelemis
ve kranial taban agisinin Sinif | kontrol grubuy-
la kargilagtirildiginda farkh olmadigini belirtmis-
tir.

Anderson ve Popovich (15) Burlington yetis-
tirme yurdunda kalan bireylerin lateral sefalo-
metrik radyograflarini incelemiglerdir. Uzun
donem takip sonunda, Sinif Il malokliizyonlu
bireylerde genis kranial taban acisi saptanirken,
Sinif | malokliizyonlu bireylerde Sinif Il malok-
lizyonlulara kiyasla daha fazla azalmig kranial
taban acisi varligi saptanmustir.

Guyer ve ark. (16) Bolton-Brush calisma gru-
bundan Sinif 1l ve Sinif I bireyleri birbirleri ile
karsilastirmiglar, kranial taban acisi ve malok-
ltizyon tipleri arasinda herhangi bir baglanti ku-
ramadiklarini belirtmislerdir. Battagel(17) krani-
al taban agistyla malokliizyon tipi arasinda her-
hangi bir korelasyon iliskisi saptayamadi.

Kranial taban agisinin malokliizyon tipini
belirleyen tek faktor olmadigr agikca bilinmek-
tedir. Vakalarda statik ¢ene pozisyonlarini ve
prognatizmin derecesini belirleyen pek cok et-
kileyici faktor vardir.

Kranial taban agisi, bunun malokltizyon tip-
leri ile olan baglantisi ve fasial prognatizm de-

Turkish Journal of Orthodontics 2006,19:49-60

Dibbets (9) divided 170 children accor-
ding to Angle’s classification and found that
cranial base angle and S-N and S-Ba lengths
reduce systematically from Class Il to Class |
and to Class Il 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 Il than in Class lll individuals, whereas
Singh (11) et al. found a closing of the crani-
al base angle in Class Il 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 researchers’ results have pre-
sented contradictory evidence. Renfroe (12)
stated that there was no correlation between
cranial base angle and Angle’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 | and Class Il individuals and
cranial base angle does not differ. Varrela
(14) investigated craniofacial characteristics
of Class Il patients and did not find cranial
base angle to be different compared with a
Class | 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 large
cranial base angles were related with Class I
malocclusion, whereas small cranial base
angles were related with Class | malocclusi-
on rather than Class Il malocclusion.

Guyer et al.(16) used a cross-sectional
sample of Class Il 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 celisen pek ¢ok arastir-
manin varligr bizi bu calismanin gerceklestiril-
mesine yonlendirmistir.

GERECLER ve YONTEM

Dicle Universitesi Dishekimligi Fakdiltesi Or-
todonti Boltimiine basvuran hastalarin sentrik
pozisyonda lateral sefalometrik radyograflari
alinmigtir. Hastalarin sefalogramlar alinirken
ayna yontemiyle hastalarin dogal bas pozisyon-
lari belirlenmistir. Bittin gruplarda, toplam sayi
150 olmak Uzere, esit sayida birey olmasina
dikkat edilmistir. Hastalar Angle’in siniflandir-
masina gore bes grup altinda toplanmustir.

Sinif 1: ANB acisi 0-4° arasindadir, belirgin
overjet ve overbite bulunmamaktadir.

Sinif 1l: ANB acisi 4°den biiyiiktir, belirgin
overjet ve overbite bulunmamaktadir.

Sinif Il Divizyon 1: ANB acisi 4°’den biiyiik-
tlr, overjet belirgindir fakat overbite yoktur.

Sinif Il Divizyon 2: ANB acisi 4°’den biiyiik-
tur, overjet yoktur fakat overbite belirgindir.

Sinif 1ll: ANB agisi 0°'den kiiguiktir ve ante-
rior capraz kapanis mevcuttur.

Secimde kullanilan diger kriterler ise su ge-
kildedir: 1. Lateral sefalometrik radyograflar
yuksek kalitede olmali ve sefalometrik noktalar
agikca saptanabilmelidir, 2. Fasial asimetriler,
konjenital dis eksiklikleri ve kranial anomaliye
sahip bireyler calisma disinda tutulacaktir.

Kayitlar miimkin oldugunca yas ve cinsiyet
goze alinarak eglestirildi. Her grupta esit sayida
bayan ve erkek hasta yer almasina dikkat edil-
di. Guplarin ortalama yas dagilimlar su sekil-
dedir: Sinif 1'igin 17.02 , Sinif Il igin 16.57, Si-
nif [1div 1 i¢in 16.90, Sinif Il div 2 i¢in 16.53 ve
Sinif [l igin 16.98 yil.

Butuin radyograflar deneyimli bir arastirmaci
tarafindan kopyalandi ve 6lctilda. Kranial taban
bir orta hat yapisi oldugu igin hem orta hat,
hem de bilateral goriintiiler cizildi ve bilateral
goruntller esit iki parcaya boltindi. Dogrusal
olctimler 0,05 mm’ye en yakin olacak sekilde
ve agisal élgtimler de 0,05°"ye en yakin olacak
sekilde olculdu.

Kullanilan referans noktalar ve duzlemler
Sekil 1 a ve b’de belirtilmistir.

Gruplar arasindaki fark tek yonli varyans
analizi (ANOVA) ile 6l¢ulmustar. Sinif 1l div 1,
Sinif I div 2, Sinif 1l ve Sinif 11l’e ait grup ortala-
malari Sinif | bireyler ile, bagimsiz t testi ile kar-
silagtirllmigtir. Varyasyonlar arasindaki korelas-
yon degerleri ayrica dikkate alinmistir. Anlasilir-
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cranial base flexure and its association with
the types of malocclusion and the degree of
facial prognathism has led us to conduct this
study.

MATERIAL 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 Angle’s classification.

Class I: ANB angle between 0 and 4 deg-
rees, no significant overjet and overbite.

Class 1l: ANB angle greater than 4 degre-
es, no significant overjet and overbite.

Class Il division 1: ANB angle greater than
4 degrees, significant overjet but no overbi-
te.

Class Il division 2: ANB angle greater than
4 degrees, no overjet but significant overbi-
te.

Class Ill: 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 I, 16.90 for
Class Il division 1, 16.53 for Class Il division
2, 16.98 for Class IlI.

All radiographs were traced and measu-
red by one experienced researcher. 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
(ANOVA). The group means for Class Il div1,
Class Il div 2, Class Il and Class Il were com-
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lik icin sadece konu ile ilgili korelasyonlar dik-
kate alinmustir.

BULGULAR

Tablo I'de tek yonlit ANOVA testinin sonug-
lari gorilmektedir. Malokliizyon gruplari ara-
sinda 6nemli farklarin tespiti, gruplar arasinda
bagimsiz t-testinin yapilmasini gerekli kilmistir
(Tablo IL,11). Butin bes malokliizyon grubun-
dan elde edilen korelasyon katsayilari Tablo
IV'te gosterilmektedir. Her malokliizyon grubu
icin, varyasyonlar arasi korelasyon degerleri
Tablo V-IX"da belirtilmistir.

N-S-Ar veya N-S-Ba’ya gore hesaplanan kra-
nial taban parametreleri istatistiksel olarak (¢
ana Angle malokliizyonu arasinda (Sinif I, Sinif
I, Sinif 1) fark bulunmamistir (Tablo 11). Sinif |
bireyler ve Sinif Il divizyonlara sahip bireyler
karsilagtinldiginda, istatistiksel olarak ©nemli
sonuclar elde edilmistir (Tablo Ill). Bitin grup-
larda kranial taban uzunluklar birbirine ben-
zerdir (Tablo I1,111).

SNA agisi ana Angle malokliizyon gruplarin-
da (Sinif 1, Sinif 11, Siif 11I) istatistiksel olarak
farklilik gostermis (Tablo 11) fakat Sinif | ve Sinif
Il divizyonlar arasinda fark saptanmamuistir
(Tablo I11).

Sinif I ve batan Sinif 11 gruplarinda SNB agI-
sinda istatistiksel olarak fark saptanmistir. Sinif |
ve Sinif Il gruplari ise anlamli bir fark gozlem-
lenmemistir (Tablo 1L, 11).

ANB agisi ise biittin malokliizyon gruplarin-
da istatistiksel olarak onemli varyasyonlar gos-
termistir (Tablo I1,111).

Dogrusal olgimler, butiin maloklizyon
gruplarn icin istatistiksel olarak anlamli bir farka
neden olmamistir (Tablo I,111 3).

Maksiller santral disin agisi Sinif I div 1 ve
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pared with Class | subjects by means of inde-
pendent t test. Intervariable correlations we-
re also compiled. Only relevant correlations
were presented for clarity.

RESULTS

One way ANOVA 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 ILI1). 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 Il
and Class Ill) (Table II). When a comparison
was made between Class | individuals and
divisions of Class Il, statistically significant
results were observed (Table IIl). Cranial ba-
se lengths were essentially similar in all five
groups (Table ILIII).

SNA angle statistically differed from each
other in main Angle malocclusion groups
(Class 1, Class Il and Class Ill) (Table 1), but
no significant variation was observed bet-
ween Class | and Class Il divisions (Table
11).

Statistically significant variations in SNB
angle was observed between Class | and all
of Class Il groups. Class | and Class Il gro-
ups showed no significant variations (Table
1,111).

Sekil 1a: Calismamizda
kullandigimiz 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).

Sekil 1b: Calismamizda
kullandigimiz sefalometrik
diizlemler ve Slgiimler.
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)
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Tablo I Ilgili gruplarin tek
yonliit ANOVA sonuglari.
Table I: Result of one way
ANOVA of relevant rroups.

Basaran, Ozer, Hamamci

. Dorecm’  Tomam/  osiamaw/ Varyans oran  olasiic
rup / Group Degress of Sum of Mean / Variance Probability
freedom Squares sqlares Ratio (F) (P
Cins / Gender 4 3433 510 2154 077
Yas / Age 4 309,26 2,133 ,759 ,554
SNA 4 278,86 11,409 1,484 ,210
SNB 4 1075 268,8 23,56 ,000
ANB 4 1379,4 344.8 210,9 ,000
SN 4 5574 139,3 3,110 ,017
NBa 4 805,1 201,2 9,899 ,000
SNBa 4 4511 112,7 3,670 ,007
SNAr 4 1336,8 334,2 12,630 ,000
IMx 4 1820,5 4557 2,392 ,053
IMn 4 1433,8 358,4 3,944 ,005
1] 4 94231 23557 14,444 ,000
Cd-ANS 4 1272,6 318,7 4,275 ,003
Cd-Pg 4 19419 4854 14,172 ,000
Ar-ANS 4 2176,1 544,0 3,360 ,012
Ar-Pg 4 1390,2 347,56 3,238 ,014
Palata 4 1019,2 254,9 3,656 ,007
ANS-PNS 4 1435 35,83 ,692 ,559
Go-Me 4 302,2 75,507 ,453 770
Fr-N_Pg 4 465,8 116,4 1,705 ,152
SN-Npg 4 13936,5 34841 50,149 ,000
PtmPg-GoMe 4 1886,7 471,86 15,770 ,000
Fr-ANS_PNS 4 18,553 4,636 ,553 ,697
Fr-GoMe 4 14557 363,9 9,794 ,000
Max angle 4 6184 154,6 9,556 ,000
Fr-N_A 4 7440 186,0 10,717 ,000

Sinif 1l div 2 gruplar arasinda 6nemli farkliliklar
gostermistir (Tablo II).

Ricketts” analizinden elde edilen kranio-fasi-
al parametreler genellikle 6nemsiz sonuclara
sahiptir. Sadece bazi parametrelerde istatistiksel
olarak anlamli bir farka rastlanmistir. N-CF-
A'nin Sinif Il grubunda biyiik ve Fr-Go-Me agi-
sinin Sinif 1l div 2’de kiictik oldugu dikkat cek-
mistir. Butin malokliizyon gruplarinin F-NA
agisinda varyasyon gosterdigi kaydedilmistir
(Tablo I1,11).

Tablo IV kranial taban acgisi, SNA ve SNB
acilar arasinda negatif bir korelesyonun oldu-
gunu gostermektedir. S-N uzunlugu ise fasial
aci ile pozitif, maksiller aci ile negatif korelas-
yona sahiptir. Maksiller aci ve mandibiiler ro-
tasyonlar arasinda bir iliski bulunmaktadir. SNB
acisi ayrica mandibuler uzunluklar ile korelas-
yon gostermektedir. Tablo V-IX arasinda birey-
sel gruplar icin korelasyon katsayilari izlenmek-
tedir.

TARTIfiMA

Sinif 1 6rneklerin hem dental, hem de iskelet-
sel taban iliskileri goze alindiginda, Mills (18)
tarafindan bildirilen sefalometrik normlarla

ANB angle showed statistically signifi-
cant variations among all malocclusion gro-
ups (Table II,11I).

Differences between all linear measure-
ments were non significant among all ma-
locclusion groups (Table I1,111).

Maxillary central incisor tooth angle sho-
wed variations in Class Il divl and Class I
div 2 groups (Table 11).

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-CF-A was bigger in Class Il group and Fr-
GoMe Angle was smaller in Class Il div 2.
All of the five malocclusion groups showed
variations in Fr-NA Angle (Table IL,1II).

Table 1V 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.

Tiirk Ortodonti Dergisi 2006;19:49-60
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Sinifl/ Class | Sinifll/ Class Il Siniflll / Class lll
%gfien’ Of@ame/ o e Ohlmal s s p Oemal s s p
SNA 7967 317 58 7707 268 49 * 7697 292 53
SNB 7783 333 61 7267 278 51 795  3.43 63 ns.
ANB 183 065 12 440 143 26 25 136 25
N-S 69.33  3.83 70 7147 349 64 ns. 6893 1247 228 ns.
S-Ba 5073  4.82 88 5510  4.66 85 ns. 5043  3.41 62 ns.
N-S-Ba 12523 575 1.05 1289 641 117 ns. 1256 538 98 ns.
N-S-Art 1178 559  1.02 119.4 459 81 ns. 1189 435 80 ns.
Imx 11217 606  1.11 106.4 845 154 * 1057 20.86 3.81 ns.
Imn 8733 726 1.32 867 170 311 ns. 830 595 1.09 *
" 12933 903 165 1339 101 185 ns. 1353 863 158 ns.
Cd_ANS 8433 531 97 848 597 109 ns. 83.2 15 274 ns
Cd-Pg 1121 7.08 129 10857  4.55 83 ns. 1182 7.09 129 *
Art-ANS 859 565  1.03 8773 618 113 ns. 814 2045 373 ns.
Art-Pg 10167 188 344 1012 613 112 ns. 1097 779 1.79 *
ANS-PNS 5227 594 1.08 533 459 84 ns. 503 913 167 ns.
Me-Go 7203 501 91 701 123 226 ns. 7003 182 332 ns.
N-CF-CFA 59.03  3.89 71 628  4.19 770" 60.33  4.83 88 ns.
Fr-Go-Me 28.33  4.01 73 2817 637 116 ns. 326 853 156 ns.
;RS_PNS 353 258 47 457 327 60 ns. 42 299 55 ns.
N-Pg-Fr 881 516 94 8717 655 12 ns. 865 534 98 ns.
FimPg/Go 6333 433 79 6500 295 145 ns. 6143 419 77 ns.
Fr-1-NA 906 453 83 9157 475 87 ns. 8563 352 64
*p<,05 ** p< 01 *** p <,001 n.s. anlamli degil / not significant
uyumlu olduklar gozlenmistir. Gazilerli’'nin DISCUSSION

(19) Turk populasyonundaki Steiner Sefalomet-
rik Normlari ile ilgili galismasinin sonuglari ve
bizim calismamizin sonuclart uyum icindedir.
Bu nedenle, calisma grubu, bu arastirma igin
gecerli bir referans grubu olmustur.

Kranial taban Nasion ve Sella noktalarindan
olusmaktadir. Posterior kranial tabanin posteri-
or sinirt ise hala tartisma konusudur. Bazi aras-
tirmacilar (5,7,20) posterior kranial tabanin
posterior sinirini belirlemede basiondan yarar-
lanmugtir, fakat Bjork (3) artikulareyi tercih et-
mistir. Bjork (3) artikularenin kullanimini kolay
tanimlanabilirligi agisindan onermektedir. Var-
janne ve Koski (20) Ar'in kranial tabana uzak
oldugunu ve her ne kadar tanimlamasinda bazi
zorluklarla karsilasilsa da, posterior kranial ta-
banin posterior sinirini belirleme asamasinda
Ba'nin g6z 6nilinde bulundurulmasi gerektigini
bildirmektedirler. Bhatia ve Leighton (21) ve So-
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The Class | 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 Bjork (3) preferred Articulare. Bjork
(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 IL: Sinif I, Sinif IT and

Smnuf III gruplarinin iskeletsel

ve dental verilerinin
karsilastirilmasi.

Table I: Comparison of

skelatal and dental variables

between Class I, Class II and

Class III groups.
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Tablo III: Sinuf I and Sinuf IT
gruplarinin iskeletsel ve
dental verilerinin
karsilastirilmasi.

Table III: Comparision of
skelatal and dental variables
between Class I and Class II

sample groups.

Tablo IV: Ttiim gruplarin
verilerinin korelasyon iligkisi
Table IV : Correlation
coefficients with pooled group

data
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Sinif 1/ Class | Sinif Il / Class Il Sinif lll/ Class lll
T Oar w s JEee w % 5 Ome w %
SNA 7967 317 58 7867 139 255 ns. 7983 376 69  ns.
SNB 7783 333 6 734 897 72 741 326 60
ANB 183 065 .12 527 151 .28 57 126 23
N-S 6933 383 .70 7317 461 84 ns. 7367 452 83  ns.
S-Ba 5073 482 .88 494 827 60 ns. 5453 58 107  ns.
N-S-Ba 12523 575  1.05 1293 641 147 * 1285 558 102  *
N-S-Art 178 559  1.02 1251 626 114 1242 467 85 =
Imx 1217 606 1.1 197 169 800 1032 11.05 202 =
Imn 8733 726 132 8433 642 117 ns. 912 59 108  ns
" 12933 903 165 120 223 408  * 1442 76 139 =
Cd_ANS 8433 531 97 888 699 128 ns. 9147 58 107 ns
cd-Pg 1121 7.08  1.29 1101 497 76 ns. 10867 573 105  ns.
Art-ANS 859 565 1.08 912 68 124 ns. 9197 165 303 ns.
Art-Pg 10467 188  3.44 1034 506 092 ns. 1041 48 88  ns
ANS-PNS 5227 594 1.08 5343 103 19 ns. 5513 342 62  ns.
Me-Go 7203 501 .91 6757 172 314 ns. 7003 533 97 ns.
N-CF-CFA 5003 389 .71 578 89 .72 ns. 571 803 55  ns.
Fr-Go-Me 2833 401 .73 2677 485 .89 ns. 229 503 105 .
EraNe- 353 258 .47 407 273 50 ns. 38 28 52 ns.
N-Pg-Fr 881 516 94 829 149 273 ns. 8627 442 81  ns.
FimPg/Go 6333 483 .79 6493 491 90 ns. 6503 509 93 ns.
Fr-1-NA 906 453 .83 8.93 35 64 8943 437 80 ns.

* p<,056 p<,01 "Tp<001  ns: anlamli degil / not significant

low (22) bu iki noktayr kullanarak yiksek sevi-
yelerde korelasyon elde ettiklerini bildirmisler-
dir. Calismamizda her iki nokta da posterior si-
nir olarak kabul edilmis ve Basion veya Artiku-
lare’nin kullaniimasi ile, buytk farkliliklar g6z-
lemlenmemis bu galismaya benzer sonuglar el-
de edilmistir.

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-

N-S-Art N-S-Ba S-Ba N-S Max angle SNA SNB
SNA -,309** -,313 ,051 -,063 -,134 - -
SNB -,574"" -,567"" -,060 -,161" -,170" - -
ANB 378 418 ,138 ,266 -,129 ,137 -,614™
ANS-PNS ,160 155 ,096 11 -,001 -,074 -,018
Go-Me -,011 -,054 014 ,110 -,056 ,088 144
Co-ANS 215 154 ,154 ,084 ,100 ,013 -,019
Cd-Pg -,028 -,069 -,003 ,065 ,000 ,011 393"
Art-ANS 101 ,076 134 ,148 -,199" ,037 -,133
Art-Pg ,049 -,031 -,051 142 -,092 ,033 257
Fr-GoMe -,154 -,079 -017 -,204 273" -,031 ,055
Fr-ANS,PNS -,051 -,064 -,041 ,029 ,100 ,050 ,043
Max angle -,034 101 ,046 -,284" - -,134 -,170"
PtmPg/GoMe 223" 077 ,036 ,303™ -,356"" -,090 -,286

" korelasyon 0.05 seviyesinde anlamli, ** korelasyon 0.01 seviyesinde anlamli
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Kranial Taban Agisi ve C

ene Pozisyonlari

Jaw Positions and Cranial Base Angle

N-S-Art N-S-Ba S-Ba N-S Max angle SNA SNB
SNA -,661* -,600% ,380* ,231 -,306 - -
SNB -,683™ 827" 368 210 -,303 - -
ANB 312 ,201 ,078 ,069 -,041 -,142 -,349
ANS-PNS ,390" ,443" ,041 -,009 ,034 ,386" 384"
Go-Me ,030 ,058 ,012 ,615™" -,122 275 ,255
Cd-ANS 142 279 ,156 -,599" -137 ,268 210
Cd-Pg ,083 ,165 -,108 - 467" -,022 ,028 -,005
Art-ANS 210 ,293 222 -,552" -,059 ,156 ,103
Art-Pg ,044 149 126 ,503"" -,136 ,139 ,134
Fr-GoMe ,100 -,087 -,222 ,086 ,089 ,058 ,012
Fr-ANS,PNS -,074 -,090 ,200 -,207 ,099 ,069 ,067
Max angle -,492 -,135 ,008 =514 - -,.306 ,-,303
PtmPg/GoMe 324 -,055 ,069 ,023 -,159 -,065 -,044

* korelasyon 0.05 seviyesinde anlamli, ** korelasyon 0.01 seviyesinde anlaml

* correlation significant at 0.05 level

correlation significant at 0.01 level

Kranial taban agisinin iki ayagi ve ti¢ nokta-
st vardir: Sella, Nasion ve Basion veya Articula-
re (herhangi birisi kullanilabilir). Bu ii¢ nokta-
dan herhangi birisinde olan bir yer degistirme
sonucunda bu acida degisir. Kranial taban agi-
sinin arka ayagi (BaS veya ArS) anteriora veya
posteriora dogru yer degistirebilirken, 6n ayak
(SN) S veya N'nin vertikal hareketine gore, an-
terior olarak asagi veya yukariya dogru yer de-
gistirebilir. Bunun yani sira, Klocke ve ark. (23)
ve Andria ve ark. (24) Sella ve Nasion referans
duzlemi olarak kabul edildiginde, bu diizlemin
uzunlugunun degistigini bunun sonucunda da
kranial agilanmalarin kompanze olabilecegini
belirtmislerdir. Calismamizda, diger parametre-
lerin yani sira ikinci referans diizlemi olarak da

tained by use of Basion or Articulare.

The cranial base angle has two legs and
three points: Sella, Nasion and Basion or Ar-
ticulare (does not differ which one is used).
Any tipping of one of these three points may
alter this angle. The back leg (Ba$S 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
Ricketts” Analysis were considered in additi-

N-S-Art N-S-Ba S-Ba N-S Max angle SNA SNB
SNA -,272 - 473" -,075 -,225 -,106 - -
SNB -,429" -,603™" ,016 -,200 -,055 - -
ANB ,248 ,198 -,146 -,028 =112 ,191 -,329
ANS-PNS ,087 ,076 -121 -,056 207 ,012 ,022
Go-Me -,247 -,208 -,042 5477 -,136 -,303 -,133
Cd-ANS -,167 -,439" 271 ,269 -,037 -,451" ,361
Cd-Pg ,033 -,188 ,333 234 ,305 ,054 -,025
Art-ANS -,126 -,376" 143 ,265 -,092 ,266 175
Art-Pg 179 -,030 ,164 ,169 ,205 ,081 ,090
Fr-GoMe 132 ,071 219 ,061 1,000 =211 -,353
Fr-ANS,PNS ,067 -,020 ,064 -,094 ,148 ,244 211
Max angle -,150 -,043 170 -,060 - -,106 -,055
PtmPg/GoMe -,063 -,107 ,004 ,037 -,544™ 317 154

" korelasyon 0.05 seviyesinde anlamli, ** korelasyon 0.01 seviyesinde anlamli

* correlation significant at 0.05 level, ™ correlation significant at 0.01 level

Ricketts’ Analizinin bazi kraniofasial parametre-
leri kullanilmigtir. Frankfurt Horizontal Diiz-
lemindeki varyasyonlar 0° civarindadir ve bu
diizlem dinya vyiizeyine horizontal olarak
konumlanmistir (25). Calismamizda, Frankfurt
Horizontal Diizlemi ikinci bir referans diizlemi
olarak kullanildigi icin, kraniofasial ytiz tipinde
olusabilecek herhangi bir maskeleme kolaylik-
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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: Smuf I korelasyon
katsayilar1.
Table V: Class I correlation

coefficients.

Tablo VI: Sinf II korelasyon
katsayilar1
Table VI: Class II correlation

coefficients.
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Tablo VII: Sinuf II divizyon 1

korelasyon katsayilar1.

Table VII: Class II division 1

Tablo VIII: Class II divizyon 2
korelasyon katsasyilar1.
Table VIII: Class II division 2
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N-S-Ba S-Ba

N-S-Art N-S Max angle SNA SNB
SNA -,331 -,309 110 - 147 -,162 - -
SNB -,476"" -,407" ,022 -,011 -,602"" - -
ANB -124 -,145 192 ,045 178 ,052 -312
ANS-PNS 172 211 ,083 ,006 225" -,103 ,004
Go-Me -,128 -127 162 ,294 -,108 ,047 162
Cd-ANS ,089 219 ,076 7427 -,279 -,105 ,102
Cd-Pg ,084 222 ,250 665" - 124 -,041 147
Art-ANS ,086 -,205 ,044 ,769™ -,244 =111 121
Art-Pg ,065 ,202 ,046 ,631™" -,159 -,059 297
Fr-GoMe -141 ,299 ,300 314 1,000 119 =217
Fr-ANS,PNS ,485" ,405" -,166 ,053 ,087 ,006 -,015
Max angle ,162 273 ,020 -,204 - -,162 -,602™"
PtmPg/GoMe ,044 125 -,095 ,569™" -,120 -,253 -,064

ROFS lasyon 553 sevlyeslnae anlamli,

korelasyon 0.01 sevlyeslnae anlamli

* correlation significant at 0.05 level, ™ correlation significant at 0.01 level

la belirlenebilecektir. Bulgularimiza gore
kranial taban acisi fasial prognatizm ve malok-
lizyon smniflandirmasini belirgin olarak et-
kilememektedir.

Maksiller gelisim beyin ve kranial tabanin
gelisim etkisi altinda iken, mandibula direkt
olarak etkilenmez (26). Mandibula kranial
tabanin lateral koselerinde konumlanmis tem-
poromandibular eklem ile siki bir iliski halin-
dedir. Cogunlukla sefalometrik noktalarin
bulundugu orta sagital diizlemden ayr olarak
bulunmaktadir. Bu nedenle, kranial taban
acisinda meydana gelen herhangi bir degisiklik
mandibulayi dogrudan etkilemeyecektir. Calig-

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-

N-S-Art N-S-Ba S-Ba N-S Max angle SNA SNB

“SNA 544 ~384" ~211 -.382 085 s =
SNB 655" 5517 143 -288 ,030 - -
ANB 145 ,098 -262 -192 159 283 -247
ANS-PNS 246 146 191 413 -,068 -,370" -378°
Go-Me 120 ,050 394 252 -,156 -136 071
Cd-ANS ,535"* 404 149 658" -243 -,393" -, 436"
Cd-Pg 154 210 349 399 =212 -266 -057
Art-ANS 031 044 -133 023 -,165 ,057 -269
Art-Pg 319 4197 340 341" -,259 -111 -,040
Fr-GoMe -,079 262 203 041 -162 -,021 012
Fr-ANS,PNS -123 -129 -022 -139 ,010 ,003 028
Max angle -,249 -,282 -097 -,002 - ,085 ,030
PtmPg/GoMe 203 -102 -137 -,050 -,047 -,028 108

* korelasyon 0.05 seviyesinde anlamli, ** korelasyon 0.01 seviyesinde anlaml

* correlation significant at 0.05 level, ™ correlation significant at 0.01 level

mamizin bulgular Guyer ve ark. (16) ve
Dhopatkar ve ark. (27) ile uyum igindedir.
Dhopatkar ve ark. (27) ve Kasai (28) kranial
taban agisi, SNA ve SNB acilari arasinda bir ilis-
ki oldugunu bildirmislerdir. Calismamizin grup
orneklerinin korelasyon analiz sonuglarn bu
calismalar ile uyum icindedir. Acisal korelas-
yonlarin topografik ve daha pek cok etkene
bagh olarak etkilenebilecegi akildan cikartil-
mamalidir. ANB acisi kranial taban agisi

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. ANB

Tiirk Ortodonti Dergisi 2006;19:49-60



Kranial Taban Agisi ve Cene Pozisyonlari
Jaw Positions and Cranial Base Angle

N-S-Art N-S-Ba S-Ba N-S Max angle SNA SNB
SNA -,513™ -, 414" -,078 ,024 =217 - -
SNB -.5477 -,56256™ ,090 ,043 -,169 - -
ANB ,182 -,324 -,413" -,065 -,086 . ,
ANS-PNS ,097 -,047 ,362" 128 -,233 314 ,303
Go-Me ,108 -,028 174 -,028 -,013 216 ,299
Cd-ANS -,012 -,011 -,045 078 -,059 ,186 124
Cd-Pg -,047 -,005 ,262 ,069 -,129 4997 623"
Art-ANS -,196 -,094 -112 -,044 -,202 ,246 252
Art-Pg -015 ,001 ,018 ,154 -,169 ,540™" 6257
Fr-GoMe ,099 ,055 ,062 =111 ,328 -,107 - 114
Fr-ANS,PNS -272 -,282 ,096 -,148 -,012 211 ,095
Max angle ,229 -,011 228 -,322 - -217 -,169
PtmPg/GoMe -,242 -,353 -,103 ,206 -,246 ,080 ,100

* korelasyon 0.05 seviyesinde anlamli, ** korelasyon 0.01 seviyesinde anlaml

* correlation significant at 0.05 level, ™ correlation significant at 0.01 level

parametreleri ile ilgili degildir, yani kranial
taban parametreleri ve malokliizyon siniflandir-
masi arasinda dogrudan bir iliski bulunmamak-
tadur.

Sinif | ve Sinif I1 div 1 bireylerde maksiller ve
mandibuler efektif uzunluklarin SN uzunluklar
ile 6nemli derecede korelasyon gosterdigi or-
taya ¢ikti. Bu durum herhangi baska bir malok-
lizyon grubu icin gecerli olmadigindan, bazi
malokliizyon gruplari icin ¢ene uzunluklar ve
fasial prognatizm arasinda bir iliski oldugunu
ifade edebiliriz. Fasial prognatizmin tespitinde
vaka secimi oldukca 6nemli bir role sahiptir.
Calismamizda, vaka segiminde, ANB agisi ve
keser siniflandirmasi temel alinmistir. Kerr ve
Adams (7) arastirmalarinda biraz daha ug
degerler kullanmiglar (10 mm’den buyuk over-
jete sahip olanlar Sinif Il div 1 olarak kabul edil-
mistir) ve cene uzunluklarinin fasial prognatiz-
min olusmasi tizerine daha etkin bir role sahip
oldugunu belirtmislerdir. Diger arastirmacilar
(24,27), calismamizda da belirtildigi tzere,
fasial prognatizmin cene uzunluklarindan et-
kilenmedigini bildirmektedirler.

SONUGC

Kranial taban agisi, tek basina, malokliizyon
grubunun ve bireyin fasial patterninin belirlen-
mesinde 6nemli bir role sahip degildir.
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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 Il 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 Adams
(7) selected subjects with more extreme sca-
les (overjet bigger than 10 mm is considered
as Class Il 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.

CONCLUSIONS

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: Sinif IIT korelasyon
katsayilar1.
Table IX: Class III correlation

coefficients.
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